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(57) Abstract: There is disclosed a method for forming tea using a tea material, the method includes providing a vessel comprising
an internal space configured to receive a liquid, inserting a container assembly into the vessel, the container assembly configured to
contain the tea material and allow the liquid to interact with the tea material when submerged within the liquid, injecting steam through
a double-walled nozzle into the vessel to heat the liquid while maintaining an exterior surface of the steam nozzle below the temperature
of the steam, and allowing the tea material to stew within the liquid to form the tea. There is also disclosed an apparatus for forming
a tea configured to inject steam into a vessel to heat a liquid to be infused with a tea material, and a beverage cartridge for forming
a tea to be deposited into the vessel.
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BEVERAGE FORMING APPARATUS, METHOD, AND CARTRIDGE

RELATED APPLICATIONS

[01] This application claims priority to US provisional application serial number 62/638056,
filed March 2, 2018, which is incorporated herein in its entirety by reference.

TECHNICAL FIELD

[02] The present invention relates to an apparatus and methods for using a tea packet or
beverage cartridge with liquids to form a beverage.

BACKGROUND

[03] Forming tea from pre-packaged beverage precursors, for example a tea bag or tea packet
housing tea leaves within a filter bag, which are submerged into a heated liquid, such as water, is
commonly used. To brew a tea using such a pre-packaged beverage precursor, the tea bag may be
submerged into a cup containing hot water and allowed to remain submerged to stew such that the
tea leaf flavors infuse into the water. The filter bag prevents the tea leaves from mixing into the
water or leaving behind undesirable tea leaves floating in the water after the tea bag has been
removed from the cup prior to consumption.

[04] To make chai tea, black tea is submerged or deposited into a liquid, typically milk heated
in a pot over a stove. Flavors from the black tea leaves are allowed to infuse into the milk within
the heated pot. The tea leaves, which typically float on the surface of the milk, are subsequently
strained or manually removed from the milk after allowing the tea leaves to stew for a period of
time. However, heating milk in a pot causes milk residue to build up and form deposits on the hot
surfaces of the pot, making clean-up of the pot difficult and time consuming. Also, removing all
the tea leaves from the milk also requires added time, and in some instances, all the tea leaves may
not be removed.

[05] Devices exist that automate the process of making a beverage such as coffee or tea. For
example, a conventional coffee machine heats water that is delivered to a filter holding coffee
grinds. The hot water passes through the filter after the coffee flavors have infused into the water,
resulting in a coffee beverage.

[06] Some beverage machines exist that use a disposable cartridge to form a beverage. For
example, such devices utilize single-serve packs containing ground coffee which can be inserted
into such a device to puncture the top of the pack so as to allow hot water to be injected into the
pack. Brewed coffee may then be ejected from the pack and into a cup via a pierced bottom of the

pack to allow the beverage to flow out from the pack. Such machines have become widely popular
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largely due to their convenience where a single cup of coffee can be made without much of a
cleanup of the filters of the device, or other components of the device.

[07] There exists a need, therefore, for improved beverage forming devices that can provide for
such conveniences for the making of chai tea with milk and other like beverages, and subsequent
clean-up.

SUMMARY

[08] It is therefore an aim of the present invention to address the above mentioned needs and
other issues.

[09] Inaccordance with an embodiment of the invention, there is provided a method for forming
tea using a tea material. The method includes the steps of providing a vessel defining an internal
space configured to receive a liquid, inserting a tea packet/container/assembly into the vessel, the
tea packet/container/assembly configured to contain the tea material and allow the liquid to
interact with the tea material when submerged within the liquid, injecting steam into the vessel
via a double-walled steam nozzle to heat the liquid, and allowing the tea material to stew within
the liquid to form the tea.

[010] The double-walled steam nozzle provides a thermal buffer such that steam may be
delivered from the inner area of the steam nozzle without overheating the liquid immediately
adjacent the outer nozzle surface. The double-walled steam nozzle maintains an exterior surface
of the steam nozzle below the temperature of the steam and thus avoids formation of surface
deposits by liquid in contact with the steam nozzle, which greatly reduces the need to clean nozzle
surfaces.

[011] In accordance with an embodiment of the method for forming tea using a tea material, the
method further includes suspending the tea packet/container/assembly within the internal space of
the vessel when allowing the tea material to stew within the liquid to form the tea.

[012] In accordance with an embodiment of the method for forming tea using a tea material, the
vessel includes a cup, the cup includes a base, a lip, and a side wall between the lip and the base
defining the internal space, such that suspending the container assembly within the internal space
of the cup includes supporting the tea packet/container assembly from the sidewall or lip.

[013] In accordance with an embodiment of the method for forming tea using a tea material, the
tea packet/container assembly includes a permeable housing configured to house the tea material,
and a handle having a first end comprising a hook configured to engage the sidewall or lip of the
cup to support the permeable housing within the internal space of the cup at a predetermined depth

or distance from the lip, and a second end in connection with the permeable housing.
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[014] In accordance with an embodiment of the method for forming tea using a tea material, the
step of suspending the tea packet/container/assembly within the internal space of the vessel
includes supporting the tea packet/container assembly from an associated beverage forming
machine.

[015] In accordance with an embodiment of the method for forming tea using a tea material, the
step of injecting steam into the vessel includes inserting a nozzle into the vessel, the nozzle having
a double-walled configuration configured to output the steam from within the interior nozzle while
the liquid in the vessel contacts the outer nozzle wall.

[016] In some embodiments, the outer surface/wall comprises an insulator material.

[017] In some embodiments, the steam nozzle dispenses steam tangentially/radially through
apertures defined at the lower end of the steam nozzle. In some embodiments, the apertures are
configured and arranged to produce a swirling or vortex effect within the liquid.

[018] In accordance with an embodiment of the method for forming tea using a tea material, the
method further including the step of positioning the nozzle output proximate to a bottom of the
vessel.

[019] In accordance with an embodiment of the method for forming tea using a tea material, the
method further including using a temperature sensor to control the injecting of steam in each of a
steaming mode to heat the liquid and a simmering mode to slowly heat or maintain the liquid at a
predetermined temperature.

[020] In accordance with an embodiment of the method for forming tea using a tea material, such
that allowing the tea material to stew within the liquid includes allowing the tea material to stew
within the liquid for a duration ranging between 3 to 8 minutes.

[021] Inaccordance with an embodiment of the method for forming tea using a tea material, such
that the step of injecting steam dilutes the liquid with water up to approximately a 50% volume of
the liquid.

[022] In accordance with an embodiment of the method for forming tea using a tea material, the
tea material includes black tea and the liquid includes milk.

[023] In accordance with another embodiment, there is provided a method for forming a
beverage using a tea packet/cartridge having a tea material contained within a portion of the tea
packet/cartridge. The method for forming a beverage using a tea packet/cartridge having a tea
material contained within a portion of the tea packet/cartridge includes providing a beverage
forming machine having a cartridge chamber having an input port to receive the tea
packet/cartridge and an output port to eject the portion of the tea packet/cartridge containing the

tea material, a vessel juxtaposed to the output port, the vessel configured to hold a liquid and
3
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receive the ejected portion of the tea packet/cartridge containing the tea material, and a boiler and
steam nozzle configured to inject steam into the vessel to heat the liquid. The method for forming
a beverage using a tea packet/cartridge having a tea material contained within a portion of the tea
packet/cartridge associating the tea packet/cartridge with the cartridge chamber further includes
ejecting the portion of the tea packet/cartridge containing the tea material via the output port into
the vessel; and heating the liquid with the steam injected into the vessel, wherein the tea material
stews with the liquid to infuse the liquid with the tea material to form the beverage.

[024] In some embodiments, the steam is injected into the liquid via a steam nozzle having an
outer surface thereof insulated to prevent deposit formation of the liquid on the outer surface. In
some embodiments, the outer surface is insulated by an air-gap formed between a double-walled
configuration. In some embodiments, the outer surface is insulated by insulator such as silicone.
Preferably, the outer surface provides a non-stick surface to minimize deposit formation.

[025] In accordance with an embodiment, the method for forming a beverage using a tea
packet/cartridge having a tea material contained within a portion of the tea packet/cartridge further
includes closing the cartridge chamber to at least partially enclose the tea packet/cartridge.

[026] In accordance with an embodiment of the method for forming a beverage using a tea
packet/cartridge having a tea material contained within a portion of the tea packet/cartridge, the
method further includes separating the portion of the tea packet/cartridge containing the tea
material from the tea packet/cartridge using a utensil actionable on the tea packet/cartridge in
response to the closing of the cartridge chamber.

[027] In accordance with an embodiment of the method for forming a beverage using a tea
packet/cartridge having a tea material contained within a portion of the tea packet/cartridge, the
method further includes separating the portion of the tea packet/cartridge containing the tea
material from the tea packet/cartridge by applying a torque to the tea packet/cartridge in response
to the closing of the cartridge chamber.

[028] In accordance with an embodiment of the method for forming a beverage using a tea
packet/cartridge having a tea material contained within a portion of the tea packet/cartridge, the
method further includes suspending the portion of the tea packet/cartridge containing the tea
material within the vessel by a string extending from the cartridge chamber.

[029] In accordance with an embodiment of the method for forming a beverage using a tea
packet/cartridge having a tea material contained within a portion of the tea packet/cartridge, the
method further includes connecting the vessel to the beverage forming machine such that the

cartridge chamber and the vessel are in communication via the output port.
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[030] In accordance with an embodiment of the method for forming a beverage using a tea
packet/cartridge having a tea material contained within a portion of the tea packet/cartridge, the
method further includes connecting the vessel to the beverage forming machine such that the
cartridge chamber and the vessel are fluidly sealed.

[031] In accordance with an embodiment of the method for forming a beverage using a tea
packet/cartridge having a tea material contained within a portion of the tea packet/cartridge,
closing the cartridge chamber includes moving a lid associated with the beverage forming
machine, the lid being movable between an open and a closed position to open and close the
cartridge chamber, wherein the movement of the lid to a closed position acts on the beverage
cartridge to separate the portion of the beverage cartridge containing the tea material from the tea
packet/cartridge.

[032] In accordance with an embodiment of the method for forming a beverage using a tea
packet/cartridge having a tea material contained within a portion of the tea packet/cartridge, the
method further includes heating the liquid with the steam injected into the vessel further includes
inserting a double-walled steam nozzle within the vessel. The steam nozzle is configured with
tangential or radial apertures to generate a swirling or vortex effect within the liquid during steam
injections.

[033] In accordance with an embodiment of the method for forming a beverage using a beverage
cartridge having a tea material contained within a portion of the tea packet/cartridge, the method
further includes opening the output port to allow the portion of the tea packet/cartridge containing
the tea material to be ejected subsequent to heating the liquid.

[034] In accordance with another aspect, there is provided an apparatus for forming a beverage
in a vessel holding a liquid using a tea material contained within a portion of a tea packet/cartridge.
The apparatus includes a cartridge chamber arranged to receive the tea packet/cartridge and to
deposit the portion of the tea packet/cartridge containing the tea material into the vessel, a
reservoir for holding a supply of water, a boiler supported by the frame in fluid communication
with the reservoir, the boiler configured to generate steam from the water supplied from the
reservoir, and a double-walled nozzle supported by the frame in fluid communication with the
boiler, the nozzle configured to inject the steam into the vessel to heat the liquid causing the
deposited tea material to infuse the liquid and form the beverage within the vessel.

[035] In accordance with an embodiment, the apparatus for forming a beverage further includes
a vessel for holding the liquid, the vessel positionable adjacent to the cartridge chamber to receive

the portion of the beverage cartridge containing the tea material from the cartridge chamber.
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[036] In accordance with an embodiment, the apparatus for forming a beverage further includes
a lid that is movable between an opened and a closed position to open and close the cartridge
chamber, the cartridge chamber adapted to substantially enclose the beverage cartridge when the
lid is in a closed position and to engage the tea packet/cartridge to separate the tea material from
the tea packet/cartridge in response to the closing of the cartridge chamber.

[037] In accordance with an embodiment, the apparatus for forming a beverage further includes
a separator for separating the portion containing the tea material from the tea packet/cartridge.
[038] In accordance with an embodiment of the apparatus for forming a beverage, the separator
separates the tea material from the tea packet/cartridge by applying a cutting action to the tea
packet/cartridge.

[039] In accordance with an embodiment of the apparatus for forming a beverage, the separator
includes a blade.

[040] In accordance with an embodiment of the apparatus for forming a beverage, the separator
separates the portion containing the tea material from the tea packet/cartridge by applying a
twisting action to the tea packet/cartridge.

[041] In accordance with an embodiment of the apparatus for forming a beverage, the separator
is provided on the lid and acts upon the tea packet/cartridge in response to the closing of the
cartridge chamber.

[042] In accordance with an embodiment of the apparatus for forming a beverage, the beverage
cartridge includes a connection assembly configured to be removably securable to the apparatus
for forming a beverage, a container assembly configured to house the tea material, and a frangible
portion connecting the container assembly and connection assembly, the frangible portion being
breakable to separate the container assembly from the connection assembly.

[043] In accordance with an embodiment of the apparatus for forming a beverage, the cartridge
chamber and the vessel are juxtaposed, the cartridge chamber further having an output port
juxtaposed to the vessel and arranged to direct the portion containing the tea material into the
vessel.

[044] In accordance with an embodiment of the apparatus for forming a beverage the housing
and the vessel are removably connectable.

[045] In accordance with an embodiment of the apparatus for forming a beverage the nozzle is
movable towards and away from the housing and correspondingly towards and away from a base
of the vessel when the vessel is positioned adjacent to the cartridge chamber.

[046] In accordance with an embodiment of the apparatus for forming a beverage, the apparatus

further includes an actuator configured to move the nozzle.

6
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[047] In accordance with an embodiment of the apparatus for forming a beverage the nozzle
includes one or more nozzle outputs angled relative to the longitudinal axis of the vessel when the
vessel is positioned adjacent to the cartridge to direct steam and agitate the liquid to form a circular
vortex in the liquid. In some embodiments, radial apertures along the steam nozzle further
contribute to the vortex effect.

[048] In accordance with an embodiment of the apparatus for forming a beverage, the nozzle
includes a double walled jacket. The double walled nozzle is advantageous in that it provides
intense heating of the liquid via steam through the inner nozzle while minimizing milk residue
formation on the exterior nozzle surface thus allowing easy cleanability.

[049] In accordance with an embodiment of the apparatus for forming a beverage, the double
walled nozzle/jacket includes an exterior insulating jacket (typically of silicone, glass etc.) and
interior conducting jacket (typically of stainless steel, aluminum, copper etc.).

[050] In accordance with an embodiment of the apparatus for forming a beverage, the apparatus
further includes a temperature sensor associated with the steam nozzle, the temperature sensor
configured to sense the temperature of the liquid in the vessel and provide a sensed temperature
signal indicative thereof, and a controller in signal communication with the temperature sensor to
control the boiler to adjust the steam flow and alter the temperature of the liquid. The integrated
temperature sensor monitors and regulates the steam output in two modes — high steam for boiling
and low steam for simmering. The Steam nozzle and temperature sensor assembly is also
detachable for easy cleanability

[051] In accordance with an embodiment of the apparatus for forming a beverage, the controller
controls the boiler to alter the steam flow between a heating mode and a simmering mode in
response to the sensed temperature of the liquid.

[052] In accordance with an embodiment of the apparatus for forming a beverage, the apparatus
further includes a heating element incorporated into the nozzle for delivering a warming heat to
the liquid.

[053] In accordance with an embodiment of the apparatus for forming a beverage, the connection
assembly includes an aperture, the cartridge chamber further having a connector pin configured
to engage the aperture to removably secure the beverage cartridge to the cartridge chamber.
[054] In accordance with an embodiment of the apparatus for forming a beverage, the beverage
cartridge includes a string having a first end and a second end, the first end connected to the
connection assembly and the second end attached to the container assembly, such that the
separator includes a blade, the blade includes a notch configured to allow the string to pass through

the blade when the blade is acting upon the beverage cartridge.
7
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[055] In accordance with an embodiment of the apparatus for forming a beverage, the separator
includes a pair of opposed blades associated with the apparatus for forming a beverage, each blade
actionable on opposed sides of the frangible portion.

[056] In accordance with an embodiment of the apparatus for forming a beverage, the output
portincludes a door that is openable to allow the portion containing the tea material to pass through
the output port and closeable to prevent the portion from passing through the output port.

[057] In accordance with an embodiment of the apparatus for forming a beverage, the cartridge
chamber is arranged to hold the multiple beverage cartridges.

[058] In accordance with an embodiment of the apparatus for forming a beverage, the apparatus
further includes a second vessel having a larger volume than the volume of the vessel.

[059] In accordance with an embodiment of the apparatus for forming a beverage, the liquid is
milk, and the tea material is black tea.

[060] In accordance with another aspect, there is provided a beverage cartridge adapted to form
a beverage with an associated beverage forming machine having a separator for engaging the
beverage cartridge to deposit the tea material into a vessel, the beverage cartridge having a
connection assembly configured to be removably secured to the beverage forming machine, and
a container assembly configured to house a tea material, the container assembly being connected
to the connection assembly and disconnectable from the connection assembly when engaged by
the separator.

[061] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, there is further provided a string having a first end
and a second end, the first end attached to the connection assembly and the second end attached
to the container assembly.

[062] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the string is extended from a storage position and
is dimensioned to suspend the container assembly from the separated connection assembly within
the vessel.

[063] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the storage position includes the string raveled
around the container assembly, wherein the string unravels under the force of gravity when the
container assembly from the separated connection assembly.

[064] In accordance with an embodiment of the beverage cartridge adapted to form a beverage

with an associated beverage forming machine, the connection assembly includes a tab, the tab
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having an aperture configured to slidably engage with and disengage from a corresponding post
provided on the beverage forming machine.

[065] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, there is further provided a frangible portion
connecting the container assembly and connection assembly.

[066] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the frangible portion includes opposed fracture
recesses.

[067] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the opposed fracture recesses each comprise a v-
shaped indent cross-section.

[068] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the frangible portion includes an aperture
disjointing the opposed fracture recesses; and a spool for winding a portion of a string thereabout
in a storage position, the string having a first end and a second end, the first end attached to the
connection assembly and the second end attached to the container assembly, the spool extending
into the aperture.

[069] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the frangible portion is configured to be separated
by a cutter associated with the brewing machine.

[070] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the frangible portion is configured to be separated
by a pair of opposed blades associated with the beverage forming machine each actionable on one
of the opposed fracture recesses.

[071] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the frangible portion is configured to be separated
by a differential torque applied by the separator between the connection assembly and the
container assembly.

[072] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, a portion of the string is stored in the container
assembly, the container assembly having a string output for allowing the portion of the string to
be drawn from the container assembly after the container assembly and the connection assembly

have been separated.
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[073] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, there is further provided a retractable string
connected to the connection assembly and the tea material housing, the retractable string
configured to extend under the weight of the tea material housing after the connection assembly
and the container assembly are separated.

[074] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the container assembly includes a permeable tea
bag containing the tea material.

[075] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, beverage medium includes spices.

[076] In accordance with an embodiment of the beverage cartridge adapted to form a beverage
with an associated beverage forming machine, the beverage cartridge is arranged to be received
by a beverage forming machine that uses the cartridge to form the beverage.

[077] Other features and objects of the present invention will become more apparent from the
description that follows of optional embodiments thereof, having reference to the appended

drawings and given as examples only as to how the invention may be put into practice.

BRIEF DESCRIPTION OF THE DRAWINGS

[078] The present invention may be better understood with reference to the written description
and drawings, of which:

[079] FIG. 1 is a schematic block diagram of an apparatus for forming a beverage, in accordance
with an illustrative embodiment;

[080] FIG. 2A is a side view of an apparatus for forming a beverage, in accordance with an
illustrative embodiment;

[081] FIG. 2B is a cross-sectional side view of an apparatus for forming a beverage, in
accordance with an illustrative embodiment;

[082] FIG. 3A is a side view of an apparatus for forming a beverage in accordance with an
illustrative embodiment;

[083] FIG. 3B is a side semi-transparent view of an apparatus for forming a beverage in
accordance with FIG. 3A;

[084] FIG. 4A is a top perspective semi-transparent view of the apparatus for forming a beverage
of FIGS. 3A-B;

[085] FIG. 4B is a perspective exploded view of the apparatus for forming a beverage of FIGS.

2A-B;
10
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[086] FIG. 5 is a top perspective view of the apparatus for forming a beverage of FIGS. 3A-B;
[087] FIG. 6A is a partial side view of the apparatus for forming a beverage of FIG. 2, illustrating
a double-walled steam nozzle in accordance with an illustrative embodiment;

[088] FIG. 6B is a partial side view of the apparatus for forming a beverage of FIGS. 2A-B,
illustrating a double-walled steam nozzle in accordance with an illustrative embodiment;

[089] FIG. 6C is a partial front view of the apparatus for forming a beverage of FIGS. 2A-B,
illustrating a double-walled steam nozzle in accordance with an illustrative embodiment;

[090] FIG. 6D is a partial side view of the apparatus for forming a beverage of FIGS. 2A-B,
illustrating a vessel and steam nozzle in accordance with an illustrative embodiment;

[091] FIG. 7 is a side perspective close-up view of the apparatus for forming a beverage of FIG.
2, illustrating an open trap door in accordance with an illustrative embodiment;

[092] FIG. 8 is a side perspective close-up view of the apparatus for forming a beverage of FIG.
2, illustrating a closed trap door in accordance with an illustrative embodiment;

[093] FIG. 9 is a top perspective close-up view of a vessel, in accordance with an illustrative
embodiment;

[094] FIG. 10A is a front view of a beverage cartridge, in accordance with an illustrative
embodiment;

[095] FIG. 10B is a front view of a separated beverage cartridge of FIG. 10A, in accordance with
an illustrative embodiment;

[096] FIG. 10C is a front view of a beverage cartridge, in accordance with an illustrative
embodiment;

[097] FIG. 11 is a side perspective view of a frangible portion of a beverage cartridge, in
accordance with an illustrative embodiment;

[098] FIG. 12 is a front perspective view of a beverage cartridge removably connected to the
housing of an apparatus for forming a beverage, in accordance with an illustrative embodiment;
[099] FIG. 13 is a top perspective view of multiple beverage cartridges connected to the housing
of an apparatus for forming a beverage, in accordance with an illustrative embodiment;

[0100] FIG. 14A is a side close-up view of a frangible portion of a beverage cartridge being
separated by a blade, in accordance with an illustrative embodiment;

[0101] FIG. 14B is a side close-up view of a frangible portion of a beverage cartridge being
separated and deformed by a blade, in accordance with an illustrative embodiment;

[0102] FIG. 15A is a side cut-away view, taken along the line 12-12' of FIG. 12, of a beverage
cartridge removably connected to the cartridge chamber, in accordance with an illustrative

embodiment;
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[0103] FIG. 15B is a front perspective view of a blade, in accordance with an illustrative
embodiment;

[0104] FIG. 16 is a side cut-away view of a beverage cartridge removably connected to the
cartridge chamber, in accordance with an illustrative embodiment;

[0105] FIG. 17 is a perspective view of a sustainable mesh pod, in accordance with an illustrative
embodiment;

[0106] FIG. 18 is a perspective view of an apparatus for forming a beverage, in accordance with
an illustrative embodiment;

[0107] FIG. 19 is a flow diagram of a method for forming tea using a tea material, in accordance
with an illustrative embodiment; and

[0108] FIG. 20 is a flow diagram of a method for forming a beverage using a beverage cartridge,
in accordance with an illustrative embodiment.

DETAILED DESCRIPTION

[0109] Embodiments of the present invention generally concern beverage forming machines that
use a disposable cartridge and applications thereof. The beverage forming machine of the present
invention uses steam to heat the liquid to form the beverage, and a disposable cartridge that can
be employed by such a machine.

[0110] Now referring to FIG. 1-5, there is illustrated an apparatus for forming a beverage in a
vessel holding a liquid using a tea material contained within a portion of a beverage cartridge. The
apparatus for forming a beverage, generally referred to using the reference numeral 10, will now
be illustratively described herein below.

[0111] Still referring to FIG. 1-5, the apparatus for forming a beverage 10 can be used to form a
beverage such as tea, for example chai tea, coffee, or other infusion or stewing, brewing, or
steeping formed beverages, which is formed using a tea material 12 contained within a portion of
a tea packet/beverage cartridge 14. The tea material 12 may include illustratively tea leaf, but other
precursor material such as coffee grinds, liquid concentrate or powdered concentrate, or the like,
to form a hot or cold beverage, by stewing, steeping, or brewing the tea material 12 in a liquid, as
may be generally used to form beverage such as tea, may be provided. For example, the tea
material 12 may illustratively include black tea to form the beverage known as chai tea, but other
types of tea material may also be used, including tea material 12 mixed with spices, or other types
of ingredients so as to add additional flavoring to the beverage to be formed. In accordance with
an embodiment of the beverage cartridge 14, the beverage material 12 includes spices. The
meaning of the term "forming" refers to the process of the beverage being prepared for

consumption by leaving the tea material 12 in a liquid, such as water or milk for example, to
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release and transfer the flavor and nutrients contained within the tea material 12 to the liquid. The
term "forming" can include terms, but not limited to, other processes known in the art, such as
steeping, stewing, or brewing, for example, generally known in the art of tea making, or more
generally for the making of a beverage. The meaning of the term "stewing" may refer to the
process of teas being prepared for drinking by leaving the tea material in heated liquid to release
the flavor and nutrients within the tea leaves. The meaning of the term "steeping" may refer to
the process of soaking the tea material in a liquid which can include a liquid which is initially hot
or cold. A beverage may also be formed by "brewing" which may involve the continual application
of heat to a liquid from an outside source while the tea material is submerged in or in contact with
the liquid. These terms can be used interchangeably herein depending on the manner in which the
apparatus for forming a beverage 10 is operated, but generally the preparation of the beverage will
involve he process of transferring the flavors and nutrients contained in the tea material 12 to the
liquid when the tea material 12 is submerged within the liquid as assisted by the application of
heat to the liquid in a manner to be described herein below.

[0112] Still referring to FIGS. 1-5, the apparatus for forming a beverage 10 further illustratively
includes a cartridge chamber 16 arranged to receive the beverage cartridge 14 and to deposit the
portion of the beverage cartridge 14 containing the tea material 12 into a vessel 18. The apparatus
for forming a beverage 10 illustratively includes a housing 20 which supports the various
components of the apparatus for forming a beverage 10, including the cartridge chamber 16, and
may include a frame (not shown) which may be surrounded by the housing 20, or maybe integrally
formed with the housing 20, to provide support to and enclose the various components of the
apparatus for forming a beverage 10. The housing 20 encloses or supports the various components
typically included in a beverage machine, including a water supply, heater, fluid conduits,
electronic controls, power supply and regulator, and other components which are described in
more detail herein below. In the illustrated embodiment, the housing 20 is shaped as an
aesthetically contoured enclosure to enclose the various components of the apparatus for forming
a beverage 10. The housing 20 is illustratively defined by housing walls 22 including side and top
walls, and a base 24 so as to enclose and support the components of the apparatus for forming a
beverage 10. The housing 20 may also include a protruding shelf 26 arranged to support the
vessel 18 relative to the housing 20 or to add stability to the housing 20 when placed upon a
surface. The shelf 26 may also act to catch any liquid or spills from the vessel 18. The shelf 26
illustratively forms part of the base 24, and may assist with supporting the housing 20 and
supporting the vessel 18 which may be placed thereupon during a beverage formation operation.

In addition, an overhang 28 forming part of the housing 20 is also provided which illustratively
13
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projects over the shelf 26. The housing 20, the housing walls 22, the frame (not shown), the base
24, and the shelf 26, can be formed of or include plastics or metals, for example plastic shaped
through a plastic injection molding method, or other types or combinations of metals and plastic
like aluminum, copper or brass, or stainless steel.

[0113] The apparatus for forming a beverage 10 may be dimensioned so as to form a counter-top
appliance sized apparatus, such as a similarly shaped coffee-machine, or may also be sized as a
larger beverage dispensing unit which may be dimensioned to be placed on the floor next to
vending machines or scaled to accommodate larger production and retail applications, for example
coffee shop environments. However, although the illustrated examples of the apparatus for
forming a beverage 10 relate to a counter-top appliance dimensioned apparatus, it will be readily
understood that the apparatus for forming a beverage 10 according to other embodiments may
alternatively be used in formats, shapes and sizes of other types. Additional examples of structures
in which the apparatus for forming a beverage 10 may be embodied include those capable of
accommodating spaces such as on shelves, cabinets, or the like.

[0114] Now referring to FIGS. 4A-B and FIG. 5, in addition to FIG. 1 and FIGS. 2A-B and 3A-
B, in accordance with an embodiment, the cartridge chamber 16 is illustratively provided in the
overhang 28 and is suitably shaped in a rectangular space defined within the overhang 28 so that
the beverage cartridge 14 may be placed therein by a user for example. In accordance with an
embodiment, the cartridge chamber 16 is arranged to hold multiple beverage cartridges 14. For
example, the cartridge chamber 16 may be a suitably shaped volume to further accommodate
multiple beverage cartridges 14, the cartridge chamber 16 being further illustratively subdivided
into four cartridge sub-chambers 30 configured to each receive a beverage cartridge 14. Such an
arrangement may simplify use of the apparatus for forming a beverage 10, particularly where the
cartridge portions are arranged for only a single use, e.g., formation of a single volume of beverage
and discarded thereafter, or for multiple single uses, or for cases where a stronger beverage or a
beverage with more volume is desired to be formed, which necessitates the use of multiple
cartridges 14 during a beverage forming cycle.

[0115] Still referring to FIGS. 1-5, the cartridge chamber 16 arranged to receive the beverage
cartridge 14 is illustratively supported by and integrally formed with the housing 20. In the
illustrated embodiment, the cartridge chamber 16 includes a chamber lid 32 illustratively provided
on an upperside 34 of the overhang 28. The chamber lid 32 may be manually or automatically
lifted to provide entry of the beverage cartridge 14 into the cartridge chamber 16 via a chamber
input port 36. Both the cartridge chamber 16 and chamber input port 36 may be dimensioned to

accommodate the dimensions of the beverage cartridge 14 or multiple beverage cartridges as in
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14. The chamber lid 32 is illustratively pivotally mounted to the housing 20 to allow it to be raised
or lowered between an open position to allow access to the cartridge chamber 16 for insertion and
removal of a beverage cartridge 14, or lowered to close the cartridge chamber 16 and to enclose
the beverage cartridge 14 during a beverage forming operation. When the chamber lid 32 is closed
it may cooperate with the housing 20 to partially or fully enclose a beverage cartridge 14 during
the brew operation since the brewing of the beverage occurs in the vessel. Optionally, in the case
where the beverage is formed in an interim volume, other than the vessel 18 which may be for
example a volume within the cartridge chamber 16, the chamber lid 32 may be closed so as to
prevent liquid or the beverage from exiting the top of the apparatus for forming a beverage 10 via
the chamber input port 36. Of note, while the chamber lid 32 has been illustrated to pivotally open
and close relative to the housing 20, the cartridge chamber 16 may be opened and closed in any
suitable manner to allow one or more beverage cartridges as in 14 to be placed in and removed
from the cartridge chamber 16. Additionally, while the chamber lid 32 is illustratively provided
on the upperside 34 of the overhang 28, it may be provided on the sides or at other locations on
the overhang 28, or otherwise.

[0116] After the beverage cartridge 14 has been received by the beverage chamber 16, the
chamber lid 32 may be moved in a manual or automatic manner to thereby enclose the beverage
cartridge 14 within the cartridge chamber 16. Alternatively, the closing of the chamber lid 32 may
at least partially enclose the beverage cartridge 14 within the cartridge chamber 16. Of note, while
the beverage cartridge 14 is illustrated to be received by a chamber input port 36 provided on the
upperside 34 of the overhang 28, the chamber input port 36 may be provided in any other suitable
position or configuration to allow a beverage cartridge 14 to be received into the cartridge chamber
16, for example via a side input port (not shown) provided on the overhang 28, or via an automatic
feed mechanism (also not shown) operating within the overhang 28 as enclosed by the housing
20.

[0117] Now referring to FIG. 7 and FIG. 8, in addition to FIGS. 1-5, the cartridge chamber 16 is
illustratively further arranged to deposit the portion of the beverage cartridge 14 containing the
tea material 12 into the vessel 18. In accordance with the illustrative embodiment, the cartridge
chamber 16 includes a chamber output port 38 positioned on the underside 40 of the overhang 28
and in communication with the cartridge chamber 16. The cartridge chamber 16 is arranged to
deposit the portion of the beverage cartridge 14 containing the tea material 12 into the vessel 18,
for example under the force of gravity via the chamber output port 38. The chamber output port
38 is illustratively formed as an opening provided on the underside 40 of the overhang 28 so as to

allow the portion of the beverage cartridge 14 containing the tea material 12 to be ejected from
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the cartridge chamber 16 and towards the vessel 18. The term “deposit” may be understood as
referring to the placement of the portion of the beverage cartridge 14 containing the tea material
12 as ejected or guided from the cartridge chamber 16 and into the vessel 18. As illustrated herein,
the portion of the beverage cartridge 14 containing the tea material 12 is deposited by being ejected
from the cartridge chamber 16 under the force of gravity as guided by the chamber output port 38
and there onto into the vessel 18 which is illustratively positioned beneath the cartridge chamber
16. The arrangement of the cartridge chamber 16 to deposit the portion of the beverage cartridge
14 containing the tea material 12 need not be done under the force of gravity but may also be
deposited under some other force acting on the portion of the beverage cartridge 14 containing the
tea material 12, for example using some mechanized means, spring action, or in another manner.
Of note, while the cartridge chamber 16 is illustratively arranged to deposit the portion of the
beverage cartridge 14 containing the tea material 12 into the vessel 18, the cartridge chamber 16
may be arranged to deposit only the tea material 12 into the vessel 18, with the beverage cartridge
14 remaining within the cartridge chamber 16.

[0118] Still referring to FIG. 7 and FIG. 8, in accordance with an alternate embodiment of the
apparatus for forming a beverage 10, the chamber output port 38 may include a door 42 that is
openable to allow the portion of the beverage cartridge 14 containing the tea material 12 to pass
through the chamber output port 38, and closeable to prevent the portion of the beverage cartridge
14 containing the tea material 12 from passing through the chamber output port 38. In accordance
with an embodiment, the door 42 is illustratively pivotally mounted to the underside 40 of the
overhang 28 to allow it to transition, or in the illustration to swing, between an open position to
allow the portion of the beverage cartridge 14 containing the tea material 12 to be ejected from
the cartridge chamber 16 and deposited into the vessel 18, or closed to prevent the portion of the
beverage cartridge 14 containing the tea material 12 from being ejected from the cartridge
chamber 16 and deposited into the vessel 18. In accordance with an embodiment, the portion of
the beverage cartridge 14 containing the tea material 12 may rest upon the door 42 before being
opened. The door 42 illustratively includes a door surface 44 upon which the portion of the
beverage cartridge 14 containing the tea material 12 may rest prior to the door 42 opening. In
accordance with another embodiment, the door 42 may be controlled to open to deposit of the
portion of the beverage cartridge 14 containing the tea material 12 into the vessel 18 upon meeting
certain operating conditions, for example the door 42 may be opened after the liquid in the vessel
18 has reached an optimal beverage forming temperature, as will be further described herein
below. In such a case, the portion of the beverage cartridge 14 containing the tea material 12 will

be resting upon the door surface 44 and the opening of the door 42 will allow the portion of the
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beverage cartridge 14 containing the tea material 12 to be deposited in the vessel 18 under the
force of gravity for example. While the door 42 has been illustrated as a trap door or a flap, other
types of door configurations, such as a sliding door may also be provided, so as to be able to
intercept the portion of the beverage cartridge 14 containing the tea material 12 and maintain it in
a temporary storage position before it is deposited in the vessel 18.

[0119] Now referring to FIG. 9. in addition to FIG. 1, FIGS. 2A-B, FIGS. 3A-B, and FIG. 7, the
portion of the beverage cartridge 14 containing the tea material 12 is deposited into the vessel 18
after being ejected from the cartridge chamber 16. The vessel 18 may be a cup or other suitable
receptacle that is illustratively placed beneath the overhang 28 and the chamber output port 38 so
that when the portion of the beverage cartridge 14 containing the tea material 12 is ejected from
the cartridge chamber 16 via the chamber output port 38, it is received by the vessel 18 to be
deposited therein. The vessel 18 is configured to hold a liquid 46, such as milk, or other type of
liquid, during the formation of the beverage in a manner as described herein below. The term
“vessel” may be understood as referring to a hollow container, especially one used to hold a liquid.
The vessel may also be configured to be removed from beneath the overhang 28 and used as a cup
so that a user may directly drink the beverage from the cup. As illustrated herein, the vessel 18 is
a cup including a lip 48, a cylindrically shaped cup wall 50, a bottom 52, and an internal space 54
defined thereby. The vessel 18 may also be an insulated cup, a mug or other type of container to
hold the beverage once formed. Illustratively, the vessel 18 is a cup formed from a transparent
plastic, but it may be formed from other materials, such as stainless steel or the like.

[0120] Still referring to FIG. 1, FIGS. 2A-B, FIGS. 3A-B, and FIG. 7, in accordance with an
alternate embodiment, the apparatus for forming a beverage 10 may include a second vessel 56
having a larger volume than the volume of the first vessel 18. The housing 20 of the apparatus for
forming a beverage 10 may be appropriately dimensioned so as to accommodate both the vessel
18 and the second vessel 56 between the overhang 28 and the shelf 26 of the housing 20 and the
housing 20 may be adapted to allow the vessel 18 and the second vessel 56 to be interchangeably
placed beneath the overhang 28 and chamber output port 38. Providing such differently sized
vessels with different internal volumes may offer a user with the option of forming a beverage of
different volumes using the apparatus for forming a beverage 10. For example, the smaller sized
vessel 18 may be used with the apparatus for forming a beverage 10 operated with a single
beverage cartridge 14, while the larger sized second vessel 56 may be used with the apparatus for
forming a beverage 10 operated with multiple beverage cartridges 14.

[0121] Still referring to FIG. 1, FIGS. 2A-B, FIGS. 3A-B, FIG. 7, and FIG. 9, in accordance with

an embodiment, the vessel 18 is positionable adjacent to the cartridge chamber 16 to receive the
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portion of the beverage cartridge 14 containing the tea material 12 from the cartridge chamber 16.
In the illustrated figures, the vessel 18 is positioned below cartridge chamber 16 and below the
overhang 28. In accordance with another embodiment of the apparatus for forming a beverage 10,
cartridge chamber 16 and the vessel 18 are juxtaposed, the cartridge chamber 16 further including
the chamber output port 38 juxtaposed to the opening defined by the lip 48 of the vessel 18 and
arranged to direct the portion of the beverage cartridge 14 containing the tea material 12 into the
internal space 54 of the vessel 18. For example, the lip 48 may be positioned adjacent to the
chamber output port 38. While the configuration where the vessel 18 is positioned below cartridge
chamber 16 allows for the portion of the beverage cartridge 14 containing the tea material 12 to
be deposited in the vessel 18 under the force of gravity, other configurations which allow the
portion of the beverage cartridge 14 containing the tea material 12 to be deposited in the vessel 18
may be provided, for example, the output chamber port 38 may be configured to direct the portion
of the beverage cartridge 14 containing the tea material 12 from a side of the overhang 28 where
the vessel 18 may be positioned side-by-side, or next to, the apparatus for forming a beverage 10.
[0122] Now referring to FIG. 8, in addition to FIG. 7 and FIG. 9, in accordance with an
embodiment of the apparatus for forming a beverage 10, the housing 20 and the vessel 18 are
removably connectable. The meaning of the term "removably connectable” refers to the capability
of the vessel 18 to be connected to and disconnected from the housing 20. In the illustrated figures,
the chamber output port 38 includes a cylindrically shaped extension which projects from the
overhang 28 towards the shelf 26, and includes locking notch 58 formed within the wall of the
cylindrically shaped extension so as to form a chamber port interface 60 extending downwardly
from the underside 40 of the overhang 28. The vessel 18 further includes protruding latches 62
outwardly protruding from the lip 48. Alternatively, the latches 62 may extend from the cup wall
50. The chamber port interface 60 is dimensioned slightly larger than the diameter of the lip 48
and a portion of the cup wall 50 such that the lip 48 can be received within the chamber port
interface 60 and the locking notch 58 and the protruding latches 62 can engage to lock through a
twisting action of the vessel 18 when the lip 48 is received within the port interface 60 to thereby
removably connect the vessel 18 to the housing 20. When removably connected, the vessel 18 is
positioned adjacent to the cartridge chamber 16 such that the vessel 18 is able to receive the
beverage cartridge 14 containing the tea material 12 from the cartridge chamber 16, illustratively
under the force of gravity, and as passed through the lip 48 and into the internal space 54 of the
vessel 18. The locking notch 58 may be illustratively stepped so that the vessel 18 can be locked
into place with the chamber port interface 60 by a twisting action, but removed with a combination

of vertical and twisting actions. While the vessel 18 is illustrated as being removably connectable
18



10

15

20

25

30

CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778

to the housing 20 by a twisting action, other removable connections may be made, for example by
a snap or other fitted connection for example by providing mating threads (not shown) on the
internal surface of the chamber port interface 60 and on the cup wall 50 of the vessel 18, so that
the vessel 18 is removably connectable to the housing 20.

[0123] Referring back to FIGS. 1-4B, the apparatus for forming a beverage 10 further includes a
reservoir 64 for holding a supply of water 66, and a boiler 68 in fluid communication with the
reservoir 64, the boiler 68 configured to generate steam 70 from the water 66 supplied from the
reservoir 64, which may be collectively referred to herein as the water supply system. The
reservoir 64 illustratively includes a reservoir lid 72 that engages with the reservoir 64 to form a
sealed enclosure. Although a user may initially provide the water 66 in the reservoir 64, for
example by pouring, the apparatus for forming a beverage 10 may be configured such that water
66 is supplied to the reservoir 64 or supplied directly to the boiler 68 in another manner other than
manually filling of the reservoir 64, for example by way of a plumbed water line, or via a second
water reservoir or other tank (both not shown) that is fluidly connected to the reservoir 64, or still
other arrangements.

[0124] The water 66, or other type of liquid, supplied from the reservoir 64 may be provided to
the boiler 68 via a water supply line 74 which are fluidly coupled. The water supply line 74 may
be illustratively formed from a hollow plastic, metallic, or braided conduit, piping or the like. The
boiler 68 may include heating elements (not shown) to heat the water 66 to a sufficient temperature
such that the supplied water 66 is converted into steam 70. The water supply system formed from
these elements may also include a pump 76 illustratively provided downstream from the boiler 68
to increase the output pressure of the steam 70 to be supplied to the vessel 18. Other components,
such as pressure regulators, safety valves, control valves, a compressor, pressure sensors, which
may be provided to form part of a water supply system (all not shown) may also be employed to
assist with an appropriate delivery of steam 70 into the vessel 18.

[0125] Now referring to FIGS. 6A-D, in addition to FIGS. 1-4B, the apparatus for forming a
beverage 10 further includes a nozzle 78 in fluid communication with the boiler 68, the nozzle 78
configured to inject the steam 70 into the vessel 18 to heat the liquid 46 causing the received tea
material 12 which has been deposited, or will be deposited, into the vessel 18 to infuse the liquid
46 and form the beverage within the vessel 18. The nozzle 78 is illustratively in fluid
communication with the boiler 68 via a steam supply line 80, which may be illustratively formed
from a hollow plastic, metallic, or braided conduit, piping or the like. The nozzle 78 is
illustratively arranged to extend into the internal space 54 of the vessel 18 to deliver the steam 70

into the vessel 18 below the surface of the liquid 46. In the illustrated embodiment, the nozzle 78
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extends downwardly from the underside 40 of the overhang 28 and into the vessel 18. In
accordance with an embodiment, the nozzle 78 includes a nozzle output 82 configured to output
the steam 70.

[0126] As best seen in FIGS. 6B-D, nozzle 78 is configured with a double-wall such that steam is
delivered via an interior conduit 79 to heat the liquid, while an exterior nozzle surface 81 is not in
contact with the steam. This configuration prevents the nozzle exterior surface 81 from reaching
the higher steam temperatures, which would otherwise lead to deposits of milk or other liquid
components on exterior surface 81 and that would cause difficulty in cleaning. Also, best seen in
FIG. 6A, temperature sensor 100, is integrated with the steam nozzle but also insulated from the
interior conduit 79 for accurate readings of the liquid temperature. The complete integrated
assembly of the nozzle and sensor is detachable for easy cleanability. The steam nozzle 78 has
steam output as a set of radial apertures 83 that are defined by interior conduit 79. Steam nozzle
78 may be angled and apertures 83 may be configured to contribute to an agitating, swirling, or
other liquid mixing effect.

[0127] Now referring to FIGS. 3A-B, in addition to FIG. 1 and FIGS. 2A-B, in accordance with
an embodiment, the nozzle 78 is movable towards and away from the housing 20 and
correspondingly towards and away from the bottom 52 of the vessel 18 when the vessel 18 is
positioned adjacent to the cartridge chamber 16. The apparatus for forming a beverage 10 may
further include an actuator 84 configured to move the nozzle 78 within the internal space 54 of
the vessel 18. In the illustrated embodiment, the actuator 84 is provided as a lever assembly 86
including a lever handle 88 extending from within the housing 20 through a slot 89 formed in the
housing wall 22 to provide a track along which the lever handle 88 can move to impart a
corresponding movement upon the nozzle 78 when the lever handle 88 is moved by a user to
extend or retract the nozzle 78 within the internal space 54 of the vessel 18. The lever assembly
86 may include a type of linkage to impart a movement on the steam supply line 80, but other
mechanisms to impart a movement upon the nozzle 78 may be provided, including an automated
mechanism using gearing and servo combinations (not shown), either mechanically or electrically
operated.

[0128] Now referring to FIGS. 6A-D, in addition to FIGS. 1-3B, in accordance with an alternate
embodiment of the apparatus for forming a beverage 10, the nozzle 78 includes a nozzle output
82 angled relative to the longitudinal axis 90 of the vessel 18 when the vessel 18 is positioned
adjacent to the cartridge chamber 16 to direct steam 70 and agitate the liquid 46 to form a circular

vortex in the liquid 46. For example, the nozzle output 82 may positioned to direct steam 70 in the
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internal space 54 of the vessel 18 so as to cause a spiral or other flow pattern, or to cause turbulence
in the liquid 46 to assist in mixing and heating of the liquid 46 for example.

[0129] Still referring to FIG. 1 and FIGS. 6A-D, in accordance with an alternate embodiment of
the apparatus for forming a beverage 10, the nozzle 78 includes a double walled jacket 92. Such
a double walled jacket 92 insulates the transfer of heat from the steam 70 contacting the interior
surface of the nozzle 78 to the exterior surface of the nozzle 78 to maintain the temperature of the
nozzle 78 at a level so as to not overheat the liquid 46 coming into contact with the exterior surface
of the nozzle 78 and cause the formation of a film thereon. Such heating of the exterior surface of
the nozzle 78 may cause a residue formation upon the nozzle 78, for example if the liquid 46 is
milk, which may require that the nozzle 78 be cleaned after the liquid 46 has been heated and the
beverage has been formed. Providing such a double walled jacket 92 may prevent or reduce such
formation of residue on the exterior surface of the nozzle 78 thus avoiding the cleaning of the
nozzle 78, or making the cleaning of the nozzle 78 an easier task. In an embodiment, the double
walled jacket 92 includes an exterior silicone jacket 94 and an interior stainless-steel jacket 96.
[0130] In accordance with an alternate embodiment of the apparatus for forming a beverage 10, a
heating element 98 incorporated with the nozzle 78 for delivering a warming heat to the liquid 46
may be provided. The term "warming heat" may refer to a heat transferred to the liquid 46 so as
to maintain the liquid 46 at a temperature that assists with the infusion of the tea material 12 and
the liquid 46. The heating element 98 may be an electric coil, cooper coil, or like heating element,
and may be activated before or after the liquid 46 has been heated by the steam 70. In the illustrated
embodiment, the heating element 98 is provided adjacent to a portion of the nozzle 78 to be
submerged below the liquid 46 contained within the vessel 18.

[0131] Now referring back to FIG. 1 and FIGS. 4A-B, in addition to FIG. 6, in accordance with
an alternate embodiment of the apparatus for forming a beverage 10, there may further be provided
a temperature sensor 100 associated with the nozzle 78, the temperature sensor 100 configured to
sense the temperature of the liquid 46 in the vessel 18 and provide a sensed temperature signal
indicative thereof to a controller 102 which will now be described.

[0132] Still referring to FIG. 1, FIGS. 4A-B, and FIGS. 6A-DS, the apparatus for forming a
beverage 10 may further include a controller 102 in signal communication with the temperature
sensor 100 to control the boiler 68 to adjust the steam flow and the amount of time to allow steam
70 to be injected into the vessel 18 to alter the temperature of the liquid 46 and also dilute the
liquid 46 with the steam 70. The amount of dilution of the liquid 46, for example in the case the
liquid 46 is milk, will be proportional to the amount of steam 70 injected into the vessel 18 so as

to dilute the liquid 46, such as milk, with a percentage of water derived from the steam 70. The
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steam 70, which condenses to water when it enters into contact with the cooler liquid 46, may alter
the taste and consistency of the beverage. The operation of the boiler 68 and other components of
the apparatus for forming a beverage 10 may be controlled by the controller 102, which may
illustratively include a programmed microcontroller and data processing electronics and power
supplies along with suitable software or other software code, as well as data storage memories,
communication links and cabling, switches, sensors, or other components (all not shown) which
may be necessary for the operation of the apparatus for forming a beverage 10. A suitable power
supply (not shown) may also be provided to power the controller 102 and other electronics, servos,
switches, relays and the like, as well as the boiler 68, which may be used for the operation of the
apparatus for forming a beverage 10.

[0133] In accordance with an embodiment, the controller 102 controls the boiler 68 to alter the
steam flow between a heating mode and a simmering mode in response to the sensed temperature
of the liquid 46. The term "heating mode" is used to refer to the operation of the boiler 68, for
example an operation which produces a high rate of steam generation, in order that the steam 70
injected into the vessel 18 is sufficient to bring up the temperature of the liquid 46 in the vessel
18 to a sufficient point to form the beverage. The term "simmering mode" is used to refer to the
operation of the boiler 68, for example an operation which produces a lower rate of steam
generation, in order that the steam 70 injected into the vessel 18 is sufficient to maintain the
temperature of the liquid 46 in the vessel 18 to a sufficient point to form the beverage, for example
when the tea material 12 is being steeped in the liquid 46.

[0134] Still referring to FIG. 1 and FIGS. 4A-B, the apparatus for forming a beverage 10 may
include a user interface 104 and buttons 106 provided on the upperside 34 of the overhang 28 that
the user may operate to control various features of apparatus for forming a beverage 10. The user
interface 104 and buttons 106 are illustratively functionally connected to the controller 102.
[0135] Now referring to FIG. 10A and FIG. 10B, in addition to FIG. 1, in accordance with an
illustrative embodiment, there is provided a beverage cartridge 14. The beverage cartridge 14
includes a connection assembly 110 configured to be removably securable to the apparatus for
forming a beverage 10, a container assembly 112 configured to house the tea material 12, and a
frangible portion 114 connecting the container assembly 112 and connection assembly 110, the
frangible portion 114 being frangible to separate the container assembly 112 from the connection
assembly 110. In accordance with an embodiment, the frangible portion 114 is frangible in
response to the closing of the cartridge chamber 16 to separate the container assembly 112 from
the connection assembly 110. The term “frangible” is used to mean breakable, so that for example

the container assembly 112 and the connection assembly 110 may be separated from one another
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by an application of a force to the frangible portion 114. The container assembly 112, the frangible
portion 114, and the connection assembly 110 may be made of a relatively frangible material, such
as plastic or the like. That is, the frangible portion 114 may be made from a material that is
sufficiently breakable or fracturable upon an application of a force thereto in a manner that will
be described herein below. Other configurations as possible, for example the container assembly
112 and the connection assembly 110 may be mechanically connected and separable upon
application of a force.

[0136] Still referring back to FIG. 1, FIG. 4, in addition to FIG. 10A and 10B, the connection
assembly 110 is illustratively configured to engage with and supported by the cartridge chamber
16 during the beverage forming cycle. The connection assembly includes a tab 116. The tab 116
includes an aperture 118 extending through the tab 116. Ilustratively the tab 116 is formed as a
flat planar element, but other configurations may be used, for example the tab 116 may be formed
in the shape of a lobe, or a sphere, or otherwise a hook configuration. The tab 116 may be made
of a relatively flexible or rigid material or otherwise constructed from a material such as plastic,
or cellulose or other type of such material, and may be integrally formed with the frangible portion
114.

[0137] The container assembly 112 further illustratively includes a container 120 which contains
the tea material 12. The container 120 is illustrated as having a rectangular shape but the container
120 may take any other type of suitable form and be sized to accommodate a suitable amount of
tea material 12. The container 120 may be formed from layers of filter elements, such as a paper
material, configured to surround the tea material 12 to ensure no tea material 12 is dispersed within
the liquid 46 when submersed therein while allowing the liquid 46 to permeate and enter into
contact with the tea material 12. Other types of forms of the container 120 such as a capsule,
package, sachet or the like, supported by a frame or not, may be provided and which are liquid
permeable. In an embodiment, the container 120 may include an impermeable external layer (not
shown) which will prevent air and/or liquid from entering into contact with the tea material 12,
for example during a storage of the beverage cartridge, in order to preserve the freshness of the
tea material 12 before a beverage forming cycle. Such an impermeable external layer may be
pierceable, tearable, removable, or the like to allow the tea material 12 to be exposed to the liquid
46 during a beverage forming cycle. For example, the impermeable external layer may be
pierceable, tearable, removable in response to a closing of the chamber lid 32. Alternatively, the
container 120 could be soluble when exposed to a liquid. In an embodiment, the container 120
may also include sub-containers (not shown) containing different types of materials. The container

120 may contain, in addition to or in replacement of the tea material 12, any suitable beverage
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making materials such as concentrated syrups, ground coffee or liquid coffee extract, tea leaves,
dry herbal tea, powdered beverage concentrate, dried fruit extract or powder, natural and/or
artificial flavors or colors, acids, aromas, viscosity modifiers, clouding agents, antioxidants,
powdered or liquid concentrated bouillon or other soup, powdered or liquid medicinal materials
(such as powdered vitamins, minerals, bioactive ingredients, drugs or other pharmaceuticals,
nutraceuticals, etc.), powdered or liquid milk or other creamers, sweeteners, thickeners, and so on.
[0138] Now referring to FIG. 17, in addition to FIGS. 3A-B, FIG. 5, and FIG. 9, in accordance
with an embodiment, a sustainable mesh pod is illustrated. Forming part of the sustainable mesh
pod, the container assembly 112 includes a permeable housing 122 configured to house the tea
material 12, and a handle 124. The handle 124 illustratively includes a first end 126 including a
hook 128 configured to engage the lip 48 of the vessel 18, or cup, to support the permeable housing
122 within the internal space 54 of the vessel 18, or cup, at a predetermined distance from the lip
48, and a second end 130 in connection with the permeable housing 122. Ilustratively, the hook
128 may be sized to rest securely in a notch 132 provided on the lip 48 to provide movement
constraint of the container assembly 112 when suspended within the vessel 18. The permeable
housing 122 is thus able to be suspended within the internal space 54 of the vessel 18 so that tea
material 12 contained in the permeable housing 122 may enter into contact with the liquid 46 held
in the vessel 18. In an embodiment, suspending the container assembly 112 within the internal
space 54 of the cup, or vessel 18, includes supporting the container assembly 112 from the lip 48.
[ustratively, the permeable housing 122 may be formed of a mesh 134 supported by a frame 136,
with each being formed from a metal or plastic, or another like material. The mesh 134 may be
constructed of nylon mesh or metal mesh, or any other type of reusable material capable of
holding the tea material 12 while allowing a flow of heated liquid 46 through the mesh 134. The
mesh 134 acts to enclose the tea material 12 to retain the tea material 12 in the permeable housing
122. Unlike filter paper, the mesh 134 may be cleaned and reused on multiple occasions.

[0139] The permeable housing 122 further illustratively includes two half domes 138 which can
be connected together and disconnected from one another so as to respectively enclose the tea
material 12 therein and/or, to allow access to the interior of the permeable housing 122 so as to
allow a user to fill the interior with tea material 12. Optionally, an internal subdivider assembly
140 may be provided within the internal space of the permeable housing 122 to provide measuring
and portion control features to the user when filling the permeable housing 122. The permeable
housing 122 offers thus a reusable alternative, over paper filters which may be used in the beverage
cartridge 14 embodiment described herein above for example, to a user using the apparatus for

forming a beverage 10. The user simply has to load the permeable housing 122 with a tea material
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12, hang the container assembly 112 from the lip 48 of the vessel, fill the vessel 18 with the liquid
46, place the vessel 18 beneath the overhang 28 such that the nozzle 78 is within the internal space
54 of the vessel 18, prior to the apparatus for forming a beverage 10 being operated to form a
beverage. In accordance with an embodiment, the container assembly 112 may alternatively be
suspended within the internal space 54 of the vessel 18 by supporting the container assembly 112
from an associated beverage forming machine, such as the apparatus for forming a beverage 10.
[0140] Now referring to FIG. 11, FIG. 12, and FIG. 13, in addition to FIG. 10A and 10B, in
accordance with an embodiment, the frangible portion 114 includes two extending prongs 142
each connectable and extending between the connection assembly 110 and the container assembly
112, defining a void 144 within the same plane as the extending prongs 142. In the illustrated
embodiment the connection assembly 110, the prongs 142, and the container assembly 112 maybe
integrally formed to connect them together, for example by being formed from the same plastic
material through injection molding, but other configurations are possible. Illustratively, the
connection assembly 110, the container assembly 112, and the frangible portion 114 may extend
within the same plane. As illustrated in FIG. 13, the connection assembly 110 is provided at a
right angle to the plane of the container assembly 112 and the frangible portion 114. The desired
orientation may depend on the construction of the container assembly 112 relative to the
connection assembly 110. As illustrated, in accordance with an embodiment, the container
assembly 112 is made of a filter material surrounding a portion of the frangible portion 114 which
deforms under the force of gravity so as to hang from the frangible portion 114 at a right angle.
Other configurations, orientations, and angles may otherwise be provided, with such
configurations aiding with the dimensioning and operation of the cartridge chamber 16.

[0141] Still referring to FIG. 10A, 10B, FIG. 11 and FIG. 12, in accordance with an embodiment
of the beverage cartridge 14, the container assembly 112 includes a permeable tea bag 146
containing the tea material 12. Ilustratively, the permeable tea bag 146 is connected to the
frangible portion 114 by a staple 148. While the container 120 is illustrated to be connected to the
frangible portion 114 with a staple 148, other types of connections are possible, for example by
using an adhesive, or a heat pressed connection, or the like. In some cases, the frangible portion
114 may be formed with the connection assembly 110 and the container assembly 112, in that the
connection assembly 110 or the container assembly 112 may be frangible so as to separate the
connection assembly 110 and the container assembly 112.

[0142] Now referring to FIG. 13, in addition to FIG. 1 and FIG. 12, the beverage cartridge 14
includes a connection assembly 110 configured to be removably securable to the apparatus for

forming a beverage 10. The cartridge chamber 16 illustratively includes a fitting 150 configured
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to receive the connection assembly 110 or a portion of the connection assembly 110. The fitting
150 is formed within the cartridge chamber 16, and maybe be integrally formed or be formed
separately as an insert into the cartridge chamber 16. [llustratively, the fitting 150 includes an
upstanding wall 152 dimensioned to receive connection assembly 110 such that the upstanding
wall 152 and the perimeter of the tab 116 abut to frictionally engage to provide a snug fitting. The
upstanding wall 152 is illustratively circularly shaped to receive a similarly circularly shaped tab
116 and includes a wall opening 154 corresponding in dimension to the frangible portion 114 to
allow the frangible portion 114 to pass between the upstanding wall 152 while allowing the
perimeter of the tab 116 to abut the upstanding wall 152. Such a fitting illustratively allows the
connection assembly 110 to be removably securable to the cartridge chamber 16. The meaning of
“removably securable” refers to the ability of the connection assembly 110 to be temporarily
connected to the cartridge chamber 16, and disconnected from the cartridge chamber 16. For
example, the connection assembly 110 may be secured when the beverage cartridge 14 is being
loaded into the cartridge chamber 16 before a beverage forming cycle, and removed from cartridge
chamber 16 after the beverage formation cycle has been completed.

[0143] In accordance with an embodiment of the beverage cartridge 14, the connection assembly
110 includes the tab 116, the tab 116 includes an aperture 156 configured to slidably engage with
and disengage from a corresponding post 158 provided in the cartridge chamber 16. [llustratively,
the post 158 is centered within and surrounded by the upstanding wall 152 of the fitting 150.
[0144] Now referring to FIG. 14A, FIG. 14B, FIG. 15A, and FIG. 16, in addition to FIG. 5, in
accordance with an embodiment, the apparatus for forming a beverage 10 further includes a
chamber lid 32 that is movable between an opened and a closed position to open and close the
cartridge chamber 16, the cartridge chamber 16 adapted to substantially enclose the beverage
cartridge 14 when the chamber lid 32 is in a closed position and to engage the beverage cartridge
14 to separate the tea material 12 from the beverage cartridge 14 in response to the closing of the
cartridge chamber.

[0145] In accordance with an embodiment, the apparatus for forming a beverage 10 includes a
separator 170 for separating portion of the beverage cartridge 14 containing the tea material 12
from the beverage cartridge 14. In accordance with an embodiment, the separator 170 separates
the tea material 12 from the beverage cartridge 14 by applying a cutting action to the beverage
cartridge 14. In the illustrated embodiment, the separator 170 is a blade 172 which imparts a
cutting action upon the beverage cartridge 14. Of note, other types of utensils may be employed.
The separator 170 or blade 172 illustratively imparts a cutting action upon the frangible portion

114 so as to break it to cause the connection assembly 110 and the container assembly 112 to be
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separated. In accordance with an embodiment, the separator 170 is provided on the chamber lid
32 and acts upon the beverage cartridge 14 in response to the closing of the cartridge chamber 14.
For example, the blade 172 is provided on a lid underside 174 and is positioned to cut the frangible
portion 114 when the chamber lid 32 is closed. The blade 172 may be formed from a metal or hard
plastic, or the like, of sufficient strength so as to be able to break the frangible portion 114 without
causing any deformation or damage to the blade 172.

[0146] Still referring to FIG. 14 A, FIG. 14B, FIG. 15A, FIG. 15B, FIG 16, in accordance with an
embodiment, the beverage cartridge 14 may include a frangible portion 114 that includes opposed
fracture recesses 176. The opposed fracture recesses 176 may each comprise a v-shaped indent
cross-section which correspond to the cross-section of the blade 172 to assist with the cutting
action of the blade 172 upon the frangible portion 114. Alternatively, the opposed fracture recesses
176 may be configured to be wider than the cross-section of the blade 172 to allow the tab 116 to
move under an action of the blade 172 on the recesses 176. Such a configuration may allow the
tab 116 to lift upon action of the blade 172 on the fracture recesses 176, as illustrated in FIG. 14B
and FIG. 15A. While two opposed fracture recesses 176 have been illustrated on opposite sides of
the frangible portion 114, the opposed fracture recesses 176 may be provided on only one side and
in a continuous or discontinuous manner along the length or width, or other orientation, of the
frangible portion 114. Alternatively, as illustrated in FIG 16, the tab 116 may be in the shape of a
cone that is removably latched in a spring-loaded snap fitting holder 150 also in the shape of an
inverted cone.

[0147] In accordance with an embodiment of the apparatus for forming a beverage 10, the
separator 170 includes a pair of opposed blades as in 172 (not shown) associated with the
apparatus for forming a beverage 10, each blade 172 actionable on opposed sides of the frangible
portion 114. For example, one of the opposed blades 172 may be provided on the chamber lid 32
while the other be provided on the cartridge chamber 16 opposed to the blade 172 on the chamber
lid 32, so as to act on the frangible portion 114 when the chamber lid 32 is in a closed position.
[0148] Of note, while the separator 170 has been illustrated as acting upon the frangible portion
114 in response to the closing of the chamber lid 32, other configurations for the separator 170 for
separating the portion containing the tea material 12 from the beverage cartridge 14 for deposit
into the vessel 18 may also be provided. For example, in accordance with an alternate
embodiment, the separator 170 may separate the portion containing the tea material 12 from the
beverage cartridge 14 by applying a twisting action to the beverage cartridge 14. In accordance
with an embodiment, the frangible portion 114 is configured to be separated by a differential

torque applied by the separator 170 between the connection assembly 110 and the container
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assembly 112. Additionally, while the blade 172 has been illustrated to be positioned on the
chamber lid 32, it may be positioned in other configurations so as to impart a cutting action on the
frangible portion 114 or other part of the beverage cartridge 14. Additionally, the cartridge
chamber 16 may be adapted to separate the tea material 12 from the beverage cartridge 14 in
response to the activation of a mechanism other than the chamber lid 32. For example, as
illustrated in FIG. 18, the cartridge chamber 16 may be adapted to separate the tea material 12
from the beverage cartridge 14 in response to the activation of a sliding actuator 178 which moves
the blade 172 to cut the frangible portion 114. Illustratively, the sliding actuator 178 may be
provided on the upperside 34 of the overhang 28 and which can be activated by the user manually.
An automated activation may also be provided and other means of activating the separator 170 to
separate the portion containing the tea material 12 from the beverage cartridge 14 by applying a
force to the beverage cartridge 14 may be provided.

[0149] Now referring back to FIG. 10A and 10B, in accordance with an embodiment of the
apparatus for forming a beverage 10, the beverage cartridge 14 includes a string 180 including a
first string end 182 and a second string end 184, the first string end 182 connected to the
connection assembly 110 and the second string end 182 attached or connected to the container
assembly 112, for example it may be attached by glue, adhesive, or a knot. The string 180 may
include a cotton type string, nylon, plastic, threaded or not, or other type of fiber or cable, rope,
line, wire or connector type.

[0150] Now referring to FIG. 15B, in accordance with an embodiment, the separator 170 includes
the blade 172, the blade 172 includes a blade notch 186 configured to allow the string 180 to pass
through a portion of the blade 172 when the blade 172 is acting upon the beverage cartridge 14.
Other arrangements of the blade 172 in order to allow the frangible portion 114 to be cut by the
blade 172 while avoiding the blade 172 from cutting the string 180 may be provided. For example,
the blade 172 may include two blades to cut the frangible portion 114 on either side of the string
180.

[0151] Now referring back to FIG. 10A, in accordance with an embodiment of the beverage
cartridge 14, the string 180 is extended from a storage position within the container 120 and is
dimensioned to suspend the container assembly 112 from the separated connection assembly 110
within the vessel 18. The term "storage position"” refers to a compact temporary state or position
of the string 180 to ensure that the beverage cartridge 14 remains easy to handle and manipulate.
For example, this may include but not be limited to a raveling or furling of the string 180, internal

or external to the beverage cartridge 14.
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[0152] Now referring back to FIG. 10C, in accordance with an embodiment of the beverage
cartridge 14, the storage position includes the string 180 raveled around the container assembly
112, such that the string 180 unravels under the force of gravity when the container assembly 112
is separated from the connection assembly 110. Ilustratively, the string 180 is temporarily
secured, for example by tacking a portion of adhesive tack 181 on the string 180 and the container
assembly 112. to the housing 120 when in the storage position which can be unsecured before
loading the beverage cartridge 14 into the cartridge chamber 16, for example by tugging at the
string 180. In accordance with this embodiment, the separator 170 may act upon beverage
cartridge 14 to break the adhesive 181 tack to allow the string 180 to unravel.

[0153] Now referring back to FIG. 10A, FIG. 10B, and FIG. 14A, in accordance with an
embodiment of the beverage cartridge 14, the frangible portion 114 includes a gap 188 disjointing
the opposed fracture recesses 176, and a spool 190 for winding a portion of a string 180 thereabout
in a storage position, the string 180 including the first string end 182 and the second string end
184, the first string end 182 attached to the connection assembly 110 and the second string end
184 attached to the container assembly 112, the spool 190 extending into the gap 188.
[lustratively, the spool 182 is integrally formed with and from the same material as the frangible
portion 144, the connection assembly 110, and/or the container assembly 112.

[0154] In accordance with an embodiment, a portion of the string 180 is stored in the container
assembly 110, the container assembly 112 includes a string port 192 for allowing the portion of
the string 180 to be drawn from within the container assembly 112 after the container assembly
112 and the connection assembly 110 have been separated. A knot, or other type of stopper (not
shown) may be provided at the end of the string 180 to prevent the second string end 182 from
becoming separated from the container assembly 112, which would cause the container assembly
112 to freely move within the vessel 18.

[0155] In accordance with an embodiment of the beverage cartridge 14, a retractable string 180
connected to the connection assembly 110 and the container assembly 112 may be provided, the
retractable string 180 configured to extend under the weight of the container assembly 112 after
the connection assembly 110 and the container assembly 112 are separated.

[0156] To form a beverage using the apparatus for forming a beverage 10, a user may move the
chamber lid 32 from a closed position to an open position to expose the cartridge chamber 16 into
which the beverage cartridge 14, or multiple beverage cartridges as in 14 as the case may be, may
be inserted via the chamber input port 36, and there on the beverage cartridge 14 is placed into the
cartridge chamber 16. For example, the connection assembly 110 is illustratively removably

secured to the apparatus for forming a beverage 10, for example by snap fitting the tab 116 to the
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fitting 150. The chamber lid 32 may then be closed to at least partially of fully enclose the beverage
cartridge 14 within the cartridge chamber 16. For example, a manual lever may be used to open
and close the chamber lid 32, or the chamber lid 32 may be manipulated directly by hand. The
reservoir 64 is initially provided with water 66 by the user, who provides the water 66 in the
reservoir 64 using a water tap or other supply source. A vessel 18, such as a cup or other suitable
receptacle, is illustratively filled with the liquid 46, such as milk, and placed on a drip tray or shelf
26 or is removably connected to the housing 20 via the chamber port interface 60 for example by
a rotation of the vessel 18 so that the protruding latches 62 lock with the corresponding locking
notches 58. When the vessel 18 is so removably connected, the chamber output port 38 is adjacent
to the opening of the vessel 18. After connection of the vessel 18 to the housing 20, the lever
assembly 86 of the actuator 84 may be moved in a manual or automatic manner so as to impart a
corresponding movement of the nozzle 78 to a desired depth within the vessel 18. Alternatively,
the travel of the lever assembly 86 may be physically restricted by the length of the slot 85 which
may in turn limit a corresponding movement of the nozzle 78.

[0157] The operation of the boiler 68 and other components of the apparatus for forming a
beverage 10 may be controlled by the controller 102 which may be automatic upon closing of the
chamber lid 32, or may be initiated by the user pushing the buttons 106 to activate a beverage
formation cycle. For example, the controller 102 may start operation in an automated way, for
example based on a detection of the presence of a beverage cartridge 14 in the cartridge
chamber 16 or the closing of the chamber lid 32. The components such as the boiler 68 will be
controlled by the controller 102 to operate to deliver a metered amount of steam 70 into the vessel
18 via the nozzle 78 to heat the liquid 46 and thus prepare the liquid 46 for the formation of the
beverage. The controller 102 may also start operation of the pump 76, drawing liquid from the
water supply line 74 and discharging the steam 70 via the nozzle output 82. Valves (not
shown) may be opened or closed to deliver a suitable portion of the water 66 to the boiler 68.
Operation, including the delivery of steam 70 to the vessel 18, may continue for a preset amount
of time, or based on other conditions, such as a detected temperature of the liquid 46, as detected
by the temperature sensor 100, or other parameters or sensors. During operation, the amount of
steam 70 provided to the vessel 18 may be controlled such that the boiler 68 outputs an amount of
steam 70 sufficient to heat the liquid 46 contained in the vessel 18. Control of the steam 70
provided to the vessel 18 may be made based on a timing duration, for example valves (not
shown) may be opened or closed for a period of time to allow the liquid 46 to reach a
predetermined temperature for the formation of the beverage, based on the detected or sensed

temperature of the liquid 46 as measured by the temperature sensor 100. The frangible portion
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114 may be broken by the blade 172 acting on the frangible portion 114 in response to the closing
of the cartridge chamber 16 to separate the container assembly 112 from the connection assembly
110, or by another action applied to the beverage container 16. The separated container assembly
112 may drop onto the door surface 44 of the door 42 when the door 42 is in a closed position.
After the liquid 46 has reached brewing temperature, the door 42 may be controlled by the
controller 102 to open and the container assembly 112 drops under the force of gravity into the
internal space 54 of the vessel 18 where it is suspended by the string 180 in the liquid 46.The
controller 102 may then control the boiler 68 such that the steam 70 maintains the liquid 46 at a
warming temperature by delivering a warming heat to allow the tea material 12, for example black
tea, to infuse with the liquid 46, for example milk, to form a chai tea for example.

[0158] Once the beverage has been formed, for example by allowing the tea material 12 to steep
in the heated liquid 46 for a period of time, and in the case of using milk as the liquid 46 and black
tea as the tea material 12 to form chai tea, the chamber lid 32 may be opened and the beverage
cartridge 14 removed from the cartridge chamber 16 by the action of the user pulling on the string
180 to draw the container assembly 112 out of the liquid 46. The user may further tug at the string
180 and cause the tab 116 to disengage from the fitting 150. The beverage cartridge 14 may be
subsequently discarded and the vessel 18 removably disconnected from the chamber port interface
60 by a rotation of the vessel 18. The beverage may be transferred from the vessel 18 to another
receptacle or the user may consume the beverage directly from the vessel 18.

[0159] Now referring to FIG. 19, there is illustrated a method for forming tea using a tea material
300, the method 300 including the steps of providing a vessel including an internal space
configured to receive a liquid 302; inserting a container assembly into the vessel, the container
assembly configured to contain the tea material and allow the liquid to interact with the tea
material when submerged within the liquid 304; injecting steam into the vessel to heat the liquid
306; and allowing the tea material to stew within the liquid to form the tea 308.

[0160] In accordance with an embodiment, the method for forming tea using a tea material 300
further includes suspending the container assembly within the internal space of the vessel when
allowing the tea material to stew within the liquid to form the tea.

[0161] In accordance with an embodiment of the method for forming tea using a tea material 300,
the vessel includes a cup. The cup includes a base, a lip, and a side wall between the lip and the
base defining the internal space, such that suspending the container assembly within the internal
space of the cup includes supporting the container assembly from the lip.

[0162] In accordance with an embodiment of the method for forming tea using a tea material 300,

the container assembly includes a permeable housing configured to house the tea material; and a
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handle including a first end including a hook configured to engage the lip of the cup to support
the permeable housing within the internal space of the cup at a predetermined distance from the
lip; and a second end in connection with the permeable housing.

[0163] In accordance with an embodiment of the method for forming tea using a tea material 300,
the step of suspending the container assembly within the internal space of the vessel further
includes supporting the container assembly from an associated beverage forming machine.
[0164] In accordance with an embodiment of the method for forming tea using a tea material 300,
the step of injecting steam into the vessel to heat the liquid 306 includes inserting a nozzle into
the vessel, the nozzle includes a nozzle output configured to output the steam.

[0165] In accordance with an embodiment of the method for forming tea using a tea material 300,
the step of injecting steam into the vessel includes inserting a nozzle into the vessel.

[0166] In accordance with an embodiment of the method for forming tea using a tea material 300,
the step of injecting steam into the vessel to heat the liquid 306 further includes positioning the
nozzle output proximate to a bottom of the vessel.

[0167] In accordance with an embodiment of the method for forming tea using a tea material 300,
there is further provided the step of controlling the injecting of steam between a steaming mode
to heat the liquid and a simmering mode to maintain the liquid at a predetermined temperature.
[0168] In accordance with an embodiment of the method for forming tea using a tea material 300,
allowing the tea material to stew within the liquid includes allowing the tea material to stew within
the liquid for a duration ranging between 3 to 8 minutes.

[0169] In accordance with an embodiment of the method for forming tea using a tea material 300,
injecting steam dilutes the liquid with water up to approximately a 50% volume the liquid.
[0170] In accordance with an embodiment of the method for forming tea using a tea material 300,
the tea material is black tea and the liquid is milk.

[0171] Now referring to FIG. 20, there is provided a method for forming a beverage using a
beverage cartridge including a tea material contained within a portion of the beverage cartridge
320. The method 320 includes providing a beverage forming machine 322 including a cartridge
chamber including an input port to receive the beverage cartridge and an output port to eject the
portion of the beverage cartridge containing the tea material, a vessel juxtaposed to the output
port, the vessel configured to hold a liquid and receive the ejected portion of the beverage cartridge
containing the tea material, and a boiler configured to inject steam into the vessel to heat the liquid.
The method 320 further includes associating the beverage cartridge with the cartridge chamber

324; ejecting the portion of the beverage cartridge containing the tea material via the output port
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into the vessel 326; and heating the liquid with the steam injected into the vessel 328, such that
the tea material stews with the liquid to infuse the liquid with the tea material to form the beverage.
[0172] In accordance with an embodiment, the method for forming a beverage using a beverage
cartridge including a tea material contained within a portion of the beverage cartridge 320 further
includes closing the cartridge chamber to at least partially enclose the beverage cartridge.

[0173] In accordance with an embodiment, the method for forming a beverage using a beverage
cartridge including a tea material contained within a portion of the beverage cartridge 320 further
includes separating the portion of the beverage cartridge containing the tea material from the
beverage cartridge using a utensil actionable on the beverage cartridge in response to the closing
of the cartridge chamber.

[0174] In accordance with an embodiment, the method for forming a beverage using a beverage
cartridge including a tea material contained within a portion of the beverage cartridge 320 further
includes separating the portion of the beverage cartridge containing the tea material from the
beverage cartridge by applying a torque to the beverage cartridge in response to the closing of the
cartridge chamber.

[0175] In accordance with an embodiment, the method for forming a beverage using a beverage
cartridge including a tea material contained within a portion of the beverage cartridge 320 further
includes suspending the portion of the beverage cartridge containing the tea material within the
vessel by a string extending from the cartridge chamber.

[0176] In accordance with an embodiment, the method for forming a beverage using a beverage
cartridge including a tea material contained within a portion of the beverage cartridge 320 further
includes connecting the vessel to the beverage forming machine such that the cartridge chamber
and the vessel in communication via the output port.

[0177] In accordance with an embodiment, the method for forming a beverage using a beverage
cartridge including a tea material contained within a portion of the beverage cartridge 320 further
includes connecting the vessel to the beverage forming machine such that the cartridge chamber
and the vessel are fluidly sealed.

[0178] In accordance with an embodiment of the method for forming a beverage using a beverage
cartridge including a tea material contained within a portion of the beverage cartridge 320, closing
the cartridge chamber includes moving a lid associated with the beverage forming machine, the
lid being movable between an open and a closed position to open and close the cartridge chamber,
such that the movement of the lid to a closed position acts on the beverage cartridge to separate

the portion of the beverage cartridge containing the tea material from the beverage cartridge.
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[0179] In accordance with an embodiment of the method for forming a beverage using a beverage
cartridge including a tea material contained within a portion of the beverage cartridge 320, heating
the liquid with the steam injected into the vessel further includes inserting a double-walled steam
nozzle within the vessel.

[0180] In accordance with an embodiment, the method for forming a beverage using a beverage
cartridge including a tea material contained within a portion of the beverage cartridge 320 further
includes opening the output port to allow the portion of the beverage cartridge containing the tea
material to be ejected subsequent to heating the liquid.

[0181] In light of the preceding, it can thus be appreciated that the apparatus and methods allow
for the preparation of a beverage that is easy, quick and provides for minimum cleanup.
Furthermore, it is also desirable from the standpoint of operating efficiency that the surfaces that
are heated remain insulated from heat sources so that any liquid build-up on heated surfaces is
prevented or minimized, as in the case of forming a chai tea where the formation of milk residue
on the heated parts may occur, with such a residue being difficult to clean.

[0182] Several alternative embodiments and examples have been described and illustrated herein.
The embodiments of the invention described above are intended to be exemplary only. A person
skilled in the art would appreciate the features of the individual embodiments, and the possible
combinations and variations of the components. A person skilled in the art would further
appreciate that any of the embodiments could be provided in any combination with the other
embodiments disclosed herein. It is understood that the invention may be embodied in other
specific forms without departing from the central characteristics thereof. The present examples
and embodiments, therefore, are to be considered in all respects as illustrative and not restrictive,
and the invention is not to be limited to the details given herein. Accordingly, while specific
embodiments have been illustrated and described, numerous modifications come to mind without

significantly departing from the scope of the invention as defined in the appended claims.
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CLAIMS
1. A method for forming tea using a tea material, the method comprising:
providing a vessel defining an internal space configured to receive a liquid to be heated;
inserting a tea packet/container into the vessel, the tea packet/container configured to
contain the tea material and allow the liquid to interact with the tea material;
injecting steam into the vessel via a double-walled steam nozzle to heat the liquid, while
maintaining an exterior surface of the steam nozzle below the temperature of the steam;
and

allowing the tea material to stew within the liquid to form the tea.

2. The method of claim 1, further comprising controlling the injecting of steam during each of
a steaming mode to heat the liquid and a simmering mode to maintain the liquid at a

predetermined temperature.

3. The method of claim 1, further comprising suspending the tea packet/container within the
internal space of the vessel when allowing the tea material to stew within the liquid to form

the tea.

4. The method of claim 3, wherein the vessel comprises a cup, the cup comprising:
a base;
a sidewall extending from the based and defining the internal space; and
wherein suspending the tea packet/container within the internal space of the cup comprises

supporting the tea packet/container from a feature defined by the sidewall of the cup.

5. The method of claim 4, wherein the tea packet/container comprises:
a permeable material configured to house the tea material; and
a handle comprising:
a first end comprising a hook configured to engage the sidewall of the cup to support
the permeable material within the internal space of the cup; and

a second end in connection with the permeable material.

6. A method for forming a beverage comprising a tea material contained within a tea
packet/cartridge, the method comprising:

providing a beverage forming machine comprising:
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10.

a tea packet/cartridge chamber comprising an input port to receive the tea
packet/cartridge and an output port to eject the tea material;
a vessel juxtaposed to the output port, the vessel configured to hold a liquid
and receive the ejected tea material; and
a double-walled steam nozzle configured to inject steam into the vessel to
heat the liquid while maintaining an exterior surface of the steam nozzle
below the temperature of the steam;
associating the beverage cartridge with the tea packet/cartridge chamber;
ejecting the portion of the beverage cartridge containing the tea material via the output
port into the vessel; and
heating the liquid with the steam injected into the vessel via the double-walled steam
nozzle, wherein the tea material stews with the liquid to infuse the liquid with the

tea material to form the beverage.

The method for forming a beverage of claim 6, further comprising suspending the portion
of the beverage cartridge containing the tea material within the vessel by a string extending

from the cartridge chamber.

The method for forming a beverage of claim 6, further comprising separating the portion of
the beverage cartridge containing the tea material from the beverage cartridge by applying a

torque to the beverage cartridge in response to closing of the cartridge chamber.

The method for forming a beverage of claim 8, wherein closing the cartridge chamber
comprises moving a lid associated with the beverage forming machine, the lid being movable
between an open and a closed position to open and close the cartridge chamber, wherein the
movement of the lid to a closed position acts on the beverage cartridge to separate the portion

of the beverage cartridge containing the tea material from the beverage cartridge.

An apparatus for forming a beverage in a vessel holding a liquid using a tea material
contained within a portion of a beverage cartridge, the apparatus comprising:
a cartridge chamber arranged to receive the beverage cartridge and to deposit the
portion of the beverage cartridge containing the tea material into the vessel;

a reservoir for holding a supply of water;
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11.

12.

13.

14.

15.

a boiler supported by the frame in fluid communication with the reservoir, the boiler
configured to generate steam from the water supplied from the reservoir; and

a double-walled steam nozzle supported by the frame in fluid communication with the
boiler, the double-walled steam nozzle configured to inject the steam into the vessel
to heat the liquid while maintaining an exterior surface of the steam nozzle below
the temperature of the steam, and causing the deposited tea material to infuse the

liquid and form the beverage within the vessel.

The apparatus for forming a beverage of claim 10, further comprising a separator for

separating the portion containing the tea material from the beverage cartridge.

The apparatus for forming a beverage of claim 10, wherein the separator separates the
portion containing the tea material from the beverage cartridge by applying a twisting action

to the beverage cartridge.

The apparatus for forming a beverage of claim 10, wherein the beverage cartridge comprises:
a connection assembly configured to be removably securable to the apparatus for forming
a beverage;
a tea packet/container configured to house the tea material;
a frangible portion connecting the tea packet/container and connection assembly, the
frangible portion being breakable to separate the tea packet/container from the

connection assembly.

The apparatus for forming a beverage of claim 10, wherein the double-walled steam nozzle
comprises a nozzle output angled relative to the longitudinal axis of the vessel when the
vessel is positioned adjacent to the cartridge to direct steam and agitate the liquid to form a

circular vortex in the liquid.

The apparatus for forming a beverage of claim 14, wherein the double walled steam nozzle

comprises an exterior insulating jacket and an interior conducting jacket.
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16. The apparatus for forming a beverage of claim 10, further comprising:

a temperature sensor associated with the nozzle, the temperature sensor configured to sense
the temperature of the liquid in the vessel and provide a sensed temperature signal
indicative thereof; and

5 a controller in signal communication with the temperature sensor to control the boiler to
adjust the steam flow and alter the temperature of the liquid; and

wherein the controller controls the boiler to alter the steam flow between a heating mode

and a simmering mode in response to the sensed temperature of the liquid.

10 17. The apparatus for forming a beverage of claim 10, wherein the liquid is milk, and the tea

material is black tea.

18. The apparatus for forming a beverage of claim 10, wherein the beverage cartridge comprises:
a string comprising a first end and a second end, the first end connected to the connection

15 assembly and the second end attached to the tea packet/container;
wherein the separator comprises a blade, the blade comprises a notch configured to allow

the string to pass through the blade when the blade is acting upon the beverage cartridge.
19. The apparatus for forming a beverage of claim 18, wherein the separator comprises a pair of

20 opposed blades associated with the apparatus for forming a beverage, each blade actionable

on opposed sides of the frangible portion.

38



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
1/25

| 10
14 Agf”

R

3
mmi/fy . 8 Ny
38 64
18.56 (ﬁ“ ™ SUPPLY
ha SO A
PN
] 74
{SW/”"‘" 68
N V. BOILER
VESSEL
70
CONTROLLER
102
FIG. 1

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
2/25

20

73

84

FIG. 2A

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
3/25

FiG. 2B

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
4/25

<3

[ (TR,

58
84 | 78

54

| 18,58
#’\50

22 N

26

(

==

52

24

FIG. 3A

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
5/25

/g
..
N

7Y I ‘Q..a.\?
/‘é:j//zv ' —x
- & )
e 3
7 :
89 . ~
i ’/?8
. e

80

FIG. 3B

SUBSTITUTE SHEET (RULE 26)



WO 2019/168939 PCT/US2019/019778

16

89

86
[ - =

88 ]

80

78

68

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

PCT/US2019/019778

WO 2019/168939

7/25

FiG. 4B

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
8/25

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
9/25

28

40

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

PCT/US2019/019778

WO 2019/168939

10/25

=

SIDE VIEW

FIG. 6B

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778

11/25

\%@gz

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
12/25

SUBSTITUTE SHEET (RULE 26)



WO 2019/168939

CA 03091901 2020-08-20

13/25

PCT/US2019/019778

40

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
14/25

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
15/25

48

54

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778

16/25
110
14\’\&
114
188
192
110
/’"’j
14 118
\ 116
"
‘282”% 114
184 114

?2@—-\

FIG. 10B

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
17/25

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
18/25

; 116
152 e

: 112

FIG. 12

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
19/25

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
20/25

170,172

ﬁ
148

Ty

FIG. 15A

FIG. 158

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
2125

FiG. 16

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
22/25

128\ /124

110

148

>ﬁ2

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
23/25

FiG. 18

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778
24/25

300

)

Providing a vessel comprising an internal /
space configured o receive a liquid;

302

304

inserting & container assembly into the vessel, /
the container assembly cordigured to contain the tea
material and allow the liquid 1o inferact with the tea
material when submerged within the hguid,

306
¥

injecting steam into the vessel 1o heat the hiquid;

308

¥
Allowing the tea material {o slew within
the liquid to form the tea.

FIG. 19

SUBSTITUTE SHEET (RULE 26)



CA 03091901 2020-08-20

WO 2019/168939 PCT/US2019/019778

25/25

<32{}
"

Providing a beverage forming machine comprising; a cartridge
chamber comprising an input port o receive the beverage

beverage cartridge confaining the tea material; a vessel
juxtaposed to the output porl, the vessel configured {o hold a
fiquid and recelve the sjected portion of the beverage
cartridge containing the tea material; and a boller configured
1o inject steam inlo the vessal {o haal the Hquid;

Assoctating the beverage cartridge with the cartridgs

Ejacting the portion of the beverage cartridge containing
the tea material via the output port into the vessel;

cartridge and an outpul port (o gject the portion of the /

324

328

Heating the liquid with the steam injected into the vessel, wherein
the tea matenial stews with the liquid to infuse the liquid with the
tea material to form the beverage

FIG. 20

SUBSTITUTE SHEET (RULE 26)



[m

86

SUPPLY

CONTROLLER




	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - ABSTRACT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - DESCRIPTION
	Page 37 - DESCRIPTION
	Page 38 - CLAIMS
	Page 39 - CLAIMS
	Page 40 - CLAIMS
	Page 41 - CLAIMS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS
	Page 46 - DRAWINGS
	Page 47 - DRAWINGS
	Page 48 - DRAWINGS
	Page 49 - DRAWINGS
	Page 50 - DRAWINGS
	Page 51 - DRAWINGS
	Page 52 - DRAWINGS
	Page 53 - DRAWINGS
	Page 54 - DRAWINGS
	Page 55 - DRAWINGS
	Page 56 - DRAWINGS
	Page 57 - DRAWINGS
	Page 58 - DRAWINGS
	Page 59 - DRAWINGS
	Page 60 - DRAWINGS
	Page 61 - DRAWINGS
	Page 62 - DRAWINGS
	Page 63 - DRAWINGS
	Page 64 - DRAWINGS
	Page 65 - DRAWINGS
	Page 66 - DRAWINGS
	Page 67 - REPRESENTATIVE_DRAWING

