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IMPROVEMENTS TO AN AUTOMATED BEVERAGE SYSTEM

FIELD
[0001] Disclosed embodiments are related to improvements to automated systems for
preparing beverages.
BACKGROUND
[0002] Mixed drinks, cocktails, or other beverages often include multiple beverage

ingredients that are mixed together in specific proportions. For example, a beverage may
include specific proportions of one or more alcoholic beverage ingredients such as spirits
mixed with specific proportions of one or more non-alcoholic beverage ingredients such as
juices or carbonated ingredients (e.g., cola, seltzer, etc.). Accordingly, preparing a beverage
may require an individual to carefully measure the various beverage ingredients according to

a particular recipe and combine the beverage ingredients to form the beverage.

SUMMARY
[0003] In one embodiment, a container fitting includes a housing and a container
fitting located on the housing. The container fitting is constructed and arranged to mount a
beverage ingredient container to the housing. The container fitting includes a first channel to
permit flow of a gas into the beverage ingredient container and a second channel to permit
flow of a beverage ingredient out of the beverage ingredient container.
[0004] In another embodiment, a beverage system includes a housing having a
dispensing region including a plurality of dispensing stations, a track located in the
dispensing region, a carriage movable along the track between the plurality of dispensing
stations, and an actuator drivingly coupled to the carriage to move the carriage along the
track.
[0005] In a further embodiment, a beverage system includes a housing having a
dispensing region and a beverage cup receivable in the dispensing region. The beverage cup
includes a base including an actuator and a receptacle mounted on the base and including an
agitator coupled to the actuator. The actuator is constructed and arranged to move the agitator

to mix one or more beverage ingredients received in the receptacle to form a beverage.
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[0006] In yet another embodiment, a method of operating a beverage system includes
moving a beverage cup along a track to a first dispensing station of a beverage system and
flowing a gas into a first container containing a first beverage ingredient. The method further
includes causing flow of the first beverage ingredient out of the first container, at least in part,
due to the flow of the gas into the first container, and dispensing the first beverage ingredient
into the cup at the first dispensing station.

[0007] It should be appreciated that the foregoing concepts, and additional concepts
discussed below, may be arranged in any suitable combination, as the present disclosure is
not limited in this respect. Further, other advantages and novel features of the present
disclosure will become apparent from the following detailed description of various non-
limiting embodiments when considered in conjunction with the accompanying figures.
[0008] In cases where the present specification and a document incorporated by
reference include conflicting and/or inconsistent disclosure, the present specification shall
control. If two or more documents incorporated by reference include conflicting and/or
inconsistent disclosure with respect to each other, then the document having the later

effective date shall control.

BRIEF DESCRIPTION OF DRAWINGS
[0009] The accompanying drawings are not intended to be drawn to scale. In the
drawings, each identical or nearly identical component that is illustrated in various figures
may be represented by a like numeral. For purposes of clarity, not every component may be
labeled in every drawing. In the drawings:
[0010] Fig. 1 is a front perspective view of one embodiment of a beverage system;
[0011] Fig. 2 is a perspective view of the embodiment of Fig. 1 including a plurality
of beverage ingredient containers and a ; and
[0012] Fig. 3 is a schematic cross-sectional rear view of a beverage system according

to one embodiment;

[0013] Fig. 4 is a schematic representation of a distribution system according to one
embodiment;
[0014] Fig. 5 is a perspective view of a container fitting according to one

embodiment;
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[0015] Fig. 6 is a schematic side view of the container fitting of Fig. 5;
[0016] Fig. 7 is a perspective top view of a container fitting according one
embodiment;
[0017] Fig. 8 is a schematic side view of a container fitting and an associated

container mounted to the container fitting, according to one embodiment;

[0018] Fig. 9 is a perspective view of one embodiment of a container fitting;
[0019] Fig. 10 is a side view of the container fitting of Fig. 9;

[0020] Fig. 11 is a schematic top view of a track and carriage according to one
embodiment;

[0021] Fig. 12 is a schematic representation of a beverage cup according to one
embodiment;

[0022] Fig. 13 is a perspective view of a portion of a base of a beverage cup

according to one embodiment;
[0023] Fig. 14 is a perspective view of a portion of a beverage system according to

one embodiment;

[0024] Fig. 15 depicts one embodiment of a user interface for a beverage system;
[0025] Fig. 16 depicts another embodiment of a user interface for a beverage system;
[0026] Fig. 17 depicts a user interface for customizing a beverage according to one
embodiment;

[0027] Fig. 18 depicts one embodiment of a user interface for displaying a status of a

beverage system according to one embodiment;
[0028] Fig. 19 is a flow chart depicting one embodiment of a method of operating a

beverage system;

[0029] Fig. 20 depicts a perspective view of another embodiment of a container
fitting;

[0030] Fig. 21 depicts a front elevation view of the container fitting of Fig. 20;
[0031] Fig. 22 depicts a bottom plan view of the container fitting of Fig. 20;

[0032] Fig. 23 depicts a perspective view of one embodiment of a container fitting
insert;

[0033] Fig. 24 depicts a front elevation view of the container fitting insert of Fig. 23;

[0034] Fig. 25 depicts a top plan view of the container fitting insert of Fig. 23;
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[0035] Fig. 26 depicts a bottom plan view of the container fitting insert of Fig. 23;
[0036] Fig. 27 is a partial cutaway view of the housing with the beverage container
being inserted therein;
[0037] Fig. 28 is perspective view of the beverage container and mounting cap and
holder;
[0038] Fig. 29 is a perspective view of the mounting cap and holder;
[0039] Fig. 30 is a perspective view of the holder;
[0040] Fig. 31 is a top view of a portion of the holder;
[0041] Fig. 32 is a side view of the holder;
[0042] Fig. 33 is a perspective view of a portion of a carriage system including a

carriage assembly, according to some embodiments;

[0043] Fig. 34 is a side view of the carriage assembly of Fig. 33;
[0044] Fig. 35 is an exploded view of the carriage assembly of Fig. 33;
[0045] Fig. 36 is a plot showing a velocity profile of a carriage assembly, according

to one embodiment;

[0046] Fig. 37 is a plot showing a velocity profile of a carriage assembly, according
to another embodiment;

[0047] Fig. 38 is a plot showing a stepper motor delay profile corresponding to the
velocity profile shown in Fig. 36;

[0048] Fig. 39 is a flow chart depicting another embodiment of a method of operating
a beverage system; and

[0049] Fig. 40 is a flow chart depicting yet another embodiment of a method of

operating a beverage system.

DETAILED DESCRIPTION
[0050] The inventor has appreciated numerous benefits associated with automated
systems for preparing beverages such as mixed drinks and/or cocktails. For example, such
systems may automatically dispense one or more beverage ingredients in predetermined
quantities or ratios to prepare a desired beverage. In this manner, an automated system may
afford simple, fast, and/or more precise preparation of the beverage. In some instances many

individuals (e.g., bartenders and/or servers) at a bar, restaurant, or other establishment that
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serves mixed drinks, cocktails, and/or other beverages may need to undergo substantial
training to reliably and quickly prepare a variety of beverages. Such training may involve a
considerable amount of time memorizing and practicing numerous beverage recipes.
Accordingly, the inventor has appreciated that an automated beverage preparation system
may reduce the amount of training required to prepare beverages, as well as the cumulative
labor required for preparing the beverages. Moreover, such systems may allow various
beverages to be prepared consistently and accurately by multiple users.

[0051] The inventor has also recognized that many beverages may include a
carbonated beverage ingredient that may lose appeal if the amount of carbonation is
diminished (e.g., if the carbonated beverage ingredient goes flat). Moreover, some non-
carbonated beverage ingredients (e.g., juices) may be perishable and/or may have a flavor
that diminishes over time once a container of the beverage ingredient is opened. In view of
the above, the inventors have appreciated benefits associated with automated beverage
systems that preserve the carbonation and/or flavors of the various beverage ingredients. For
example, in some embodiments an automated beverage system may include a distribution
system arranged to distribute beverage ingredients from one or more containers of carbonated
and/or non-carbonated beverage ingredients, and the distribution system may be constructed
and arranged to seal the containers when the various beverage ingredients are not in use.
[0052] In some embodiments, a beverage preparation system may be arranged to
mount and/or display one or more containers (e.g., bottles) of alcoholic or other beverage
ingredients on an exterior of the beverage system. For example, the containers may be held in
an inverted fashion on the exterior of the system, which may aid in dispensing the beverage
ingredient from the container (e.g., due to gravity). In some instances, such an inverted
arrangement of the containers of the various beverage ingredients also may provide an
attractive aesthetic appearance for the beverage system, which may be desirable in some
locations where the beverage system is used (e.g., bars, restaurants, clubs, private residences,
or other establishments). Moreover, the external mounting/display of the beverage ingredient
containers may promote visibility of the beverage ingredients, which may aid in allowing a
user or customer to select a desired beverage made from those ingredients. In some
embodiments, the beverage system may include one or more lighting elements that may

enhance the aesthetics of the beverage system. For example, the lighting element(s) may be
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configured to illuminate the containers of beverage ingredients with one or more colors of
light to provide a desired aesthetic appearance for the system and/or enhance the visibility of
the system and the beverage ingredients mounted thereon.

[0053] As used herein, a beverage may refer to a mixed drink and/or cocktail, which
may include a combination of one or more consumable beverage ingredients. The beverage
ingredients may be alcoholic, non-alcoholic, carbonated, non-carbonated, and so on, and in
some instances, the beverage ingredients may include suspended and/or dissolved solids or
gases. In some embodiments, a beverage may be mixed via mechanical agitation to combine
the beverage ingredients. For example, a beverage may be mixed by stirring multiple
beverage ingredients to form a homogenous mixture within a beverage cup (or other suitable
vessel). Depending on the embodiment, stirring may involve directly agitating the beverage
ingredients within the cup (e.g., with a spoon or other suitable utensil) and/or applying a
suitable force to the cup, such as by rotating or vibrating the cup. In some embodiments, the
dispensing of the beverage ingredients into the cup may be sufficient to mix the beverage
ingredients. Moreover, in some embodiments a beverage may be formed without mixing the
various beverage ingredients, as the current disclosure is not limited in this regard.
Accordingly, it should be understood that a beverage prepared by the automated systems
described herein may include a single beverage ingredient, or a homogenous or
heterogeneous mixture of two or more beverage ingredients.

[0054] According to one aspect of the present disclosure, an automated beverage
system may include one or more container fittings that facilitate the attachment or mounting
of one or more containers of beverage ingredients to the beverage system. For example, as
noted above, the fittings may be arranged to mount the containers (e.g., bottles) in an inverted
configuration on the exterior of the beverage system. Alternatively or additionally, a beverage
system may include one or more container fittings arranged to mount beverage ingredient
containers in a horizontal arrangement (e.g., via sliding the containers into a housing of the
system). Moreover, a beverage system may include container fittings located on an external
surface of the system (e.g., on a housing) and/or internally within the system. The container
fittings may be arranged to couple to the mouth or opening of the containers and create a seal

within the opening such that the contents cannot escape around a periphery of the container
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fitting when the container is inverted or in any other suitable orientation (e.g., upright,
angled, etc.).

[0055] In some embodiments, container fittings may include one or more channels to
permit flow of liquid and/or gas into and out of the containers. For example, the fittings may
include a first channel through which gases may flow into or out of the container, and a
second channel through which the beverage ingredient can flow into or out of the container.
In one embodiment, air (or other suitable gases) may be pumped into the container via the
first channel in the container fitting to aid in dispensing the beverage ingredient out of the
container through the second channel. For example, such an arrangement may allow the
beverage ingredient to be dispensed from the container at faster rate compared to a
configuration in which the beverage ingredient is dispensed only via gravity induced flow. In
some embodiments, the beverage ingredient may be dispensed via a combination of air (or
other gas) pressure and gravity to further enhance the dispensing rate.

[0056] Depending on the particular embodiment, the one or more container fittings
may be arranged in any suitable fashion such that gases may flow through a first channel and
a beverage ingredient may flow through a second channel. Although embodiments described
herein include container fittings arranged to mount containers of beverage ingredients in an
inverted orientation, it should be understood that other arrangements may be suitable, as the
current disclosure is not limited in this regard. For example, the fittings may be arranged to
couple to containers in an upright orientation, a horizontal orientation, or at an upwardly or
downwardly angled orientation. Moreover, different fittings within a single beverage system
may be arranged to mount different containers in different orientations. Accordingly, a
beverage system may include container fittings arranged in any suitable manner such that a
beverage ingredient can be dispensed from a container via pressurized gas (e.g., air) entering
the container and displacing the beverage ingredient contained therein. As noted above,
pressurization of the container may allow for a beverage ingredient to be dispensed from the
container faster than by gravity flow. In this manner, the pressurization of a beverage
ingredient container may reduce the time required to dispense a beverage ingredient and
prepare a beverage. Moreover, in some embodiments, the container fittings may be
constructed and arranged to seal the beverage ingredient containers under positive pressure

(i.e., a pressure greater than an ambient pressure) when the beverage ingredients are not in



WO 2020/092859 PCT/US2019/059305

-8-

use. Without wishing to be bound by theory, the positive pressure may aid in maintaining the
carbonation and/or flavor of the beverage ingredients, which may allow the beverage
ingredients to be better preserved. Moreover, maintaining the carbonation and flavors of the
beverage ingredients may reduce or eliminate the need for complex carbonating and/or
flavoring systems that may otherwise be required to prepare or maintain the beverage
ingredients. However, it should be understood that such systems may be included in certain
embodiments of the beverage systems described herein, as the current disclosure is not
limited in this regard.

[0057] According to another embodiment, a container fitting (i.e., bottle mount)
includes an insert including a channel and valve disposed in the channel and configured to
selectively allow fluid flow through the channel. The valve may be configured as a duckbill
valve. The container fitting may be configured to be fluidly coupled to a container to fluidly
seal the container so that fluid flow from the container may be selectively permitted or
inhibited. In particular, the insert may be shaped and configured to fit inside of an opening of
the container. The insert may have a diameter larger than that of a maximum diameter of a
container opening, so that the insert creates an interference fit with the container opening to
create a fluidic seal. In some embodiments, the insert may be composed of an elastically
deformable material (e.g., rubber, elastomers, etc.) so that the insert applies a constant force
on a container opening to create the fluid seal. In some embodiments, the insert may include
one or more flanges configured to contact the container opening. When the insert is disposed
in the container opening, the duckbill valve may be configured to receive a male fluidic
connector which opens the duckbill valve to allow fluid flow from the container to the male
fluidic connector. The duckbill valve may be oriented with the bill of the valve facing
inwards towards an internal volume of the container when the insert is coupled to the
container, so that the container is fluidly sealed by the duckbill valve when the male fluidic
connector is not received by the insert. Such an arrangement may allow a container of fluid to
be inverted (i.e., moving the volume of fluid above the opening with reference to gravity)
without fluid spilling from the container. In this case, an inverted container may be coupled
to an insert without significant spillage.

[0058] In some embodiments, a container fitting may include an insert and a sheath.

The sheath may be fastened to the insert with the insert at least partially disposed in an
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internal volume of the sheath. A gap may be formed between the sheath and the insert, so that
the insert may be coupled to the inside of a container opening, whereas the sheath fits around
the outside of a container opening lip and/or container neck. That is, the sheath may have an
internal diameter larger than that of a maximum diameter of a container opening lip so that
the sheath fits over the opening of the container. Accordingly, when the container fitting is
coupled to a container, the container lip and/or neck may be disposed between the sheath and
the insert. In some embodiments, the sheath may include at least one textured surface
configured to assist an operator with gripping the sheath. The sheath may be attached to the
insert with any suitable arrangement, including, but not limited to, an inference fit,
mechanical fastener, and adhesive. Accordingly, the sheath may be used to grasp the
container fitting to fluidly couple the container fitting to the container and/or remove the
container fitting the from container.

[0059] According to another embodiment, the container may be inserted into the
housing using a “click-lock” mechanism that allows the container to be pushed in and locked
to the housing and pushed-in and removed from the housing. The click-lock mechanism is
similar to the mechanism found in a retractable ballpoint pen.

[0060] According to some aspects, an automated beverage system may include a
distribution system to move the one or more beverage ingredients within the system and
dispense the beverage ingredients into a beverage cup or other suitable receptacle. The
distribution system may include one or more pumps arranged to cause the one or more
beverage ingredients to flow within the beverage system, as well as one or more valves (e.g.,
solenoid driven valves) associated with the beverage ingredient containers to selectively
control the flow of gases and beverage ingredients into and out of the containers. In this
manner, the pump(s) and valve(s) may cooperate to dispense a desired amount of a beverage
ingredient from the containers. In some embodiments, the pumps may be used to pressurize
the containers by pumping air (or other suitable gases) into the containers to cause flow of the
beverage ingredient. For example, addition of pressure to a container while a valve associate
with the container is open may cause the beverage ingredient flow out of the container and be
distributed within the beverage system. When the valve is closed to prevent outflow of the
beverage ingredient, the pressurization may seal the beverage ingredient container and may

aid in retaining carbonation, flavors, or other desirable characteristics, as discussed
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previously. In some instances, the pressurization of the containers may allow for dispensing
of a beverage ingredient without requiring activation of an associate pump. For example,
opening a valve associated with a pressurized container may permit a desired quantity of the
beverage ingredient to flow out of the container as some of the pressure is released.

[0061] In some embodiments, the use of pressure to cause flow the various beverage
ingredients within the beverage system may reduce or eliminate contact between the pump
and the beverage ingredients, which may aid in avoiding undesired mixing of the beverage
ingredients or cross contamination of beverage ingredient flavors or characteristics. Such an
arrangement may allow for easier cleaning of the beverage system, as the pumps may not
require cleaning that might be necessary if they contacted the beverage ingredients directly.
[0062] In addition to the above, in certain embodiments, a distribution system may
further include a cleaning system to rinse and/or clean various components of the distribution
system that may contact the beverage ingredients, such as lines through which the beverage
ingredients flow. For example, the cleaning system may be arranged to flush a cleaning agent
such as water or a suitable cleaning solution through the lines of the distribution system. In
some embodiments, the cleaning system may use one or more components of the distribution
system, such as one or more pumps, to cause the cleaning agent to flow through the
distribution system. For example, similar to the distribution of the beverage ingredients
discussed above, the cleaning system may utilize pressurized air (or other gases) to cause
flow of the cleaning agent through the distribution system.

[0063] According to one aspect of the present disclosure, an automated beverage
system may include one or more dispensing stations at which the one or more beverage
ingredients are dispensed into to a beverage cup or other vessel to prepare a desired beverage.
In some embodiments, the system may have at least a first station configured to dispense
alcoholic beverage ingredients and a second station configured to dispense non-alcoholic
beverage ingredients. Such an arrangement may reduce or eliminate cross contamination
between alcoholic and non-alcoholic ingredients. In some embodiments, the first and second
stations may be include one or more nozzles connected by a line to an associated beverage
ingredient container, and the nozzles may dispense the beverage ingredients into the beverage
cup. For example, the stations may be positioned above the beverage cup and the nozzles

may direct the beverage ingredients to flow down into the cup.
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[0064] In some embodiments, an automated beverage system may include a beverage
cup arranged to receive the various beverage ingredients that comprise a desired beverage.
For example, the beverage cup may configured as a removable receptacle placed below a
dispensing station and arranged to receive beverage ingredients as they are dispensed from
the nozzles. In some instances, the beverage cup may be a vessel (such as a glass) in which
the beverage is intended to be served, and the beverage cup may be removed from the
beverage system and to allow the beverage to be consumed directly from the beverage cup
once the beverage is prepared. In some embodiments, such an arrangement may permit the
use of multiple beverage cups such that multiple beverages may be made in sequence without
requiring cleaning of the cup(s) before preparing subsequent beverages. In this manner, the
use of multiple beverage cups may allow the automated beverage system to be operated in a
sanitary way by reducing or preventing the possibility of cross-contamination between the
beverage cups.

[0065] In some embodiments, the beverage system may include an agitator
constructed and arranged to aid in mixing the beverage ingredients once they are dispensed
into the beverage cup. For example, the agitator may be provided in the beverage cup, and
may include a features such as paddles and/or blades that spin within the beverage cup to mix
and combine the beverage ingredients. The spinning motion may be powered by a motor or
other suitable actuator coupled to the agitator. In some embodiments, the motor may be
powered wirelessly via a wireless power transmission system located on the beverage system,
such as on a carriage arranged to hold the beverage cup. In one embodiment, a controller on
the beverage system may cause a current to pass through a wireless power coil, which in turn
may induce a current in a corresponding coil and motor associated with the agitator to spin
the agitator within the beverage cup. Although agitators arranged to spin within a beverage
cup are described herein, it should be understood that other agitator structures and/or methods
to mix beverage ingredients, such as shaking or stirring, also may be suitable, as the current
disclosure is not limited to spinning agitators.

[0066] In some embodiments, the agitator may include one or more components
located in the beverage cup that are magnetically coupled to corresponding features on the
carriage of the beverage system. For example, the agitator may include a blending component

located in the beverage cup that includes magnet configured to rotate about an axis. The



WO 2020/092859 PCT/US2019/059305

-12 -

carriage may include a second rotatable magnet that is magnetically coupled to the magnet in
the blending component such that rotational movement of the second magnet in the carriage
causes the blender component to spin within the beverage cup to agitate and mix the beverage
ingredients.

[0067] According to some aspects of the present disclosure, an automated beverage
system may include a carriage actuator arranged to translate the carriage that holds the
beverage cup(s) along a track to move the beverage cups between one or more dispensing
stations where different beverage ingredients may be dispensed into the beverage cups. For
example, the actuator may include a motor, servo, linear actuator, electromagnet, or other
suitable device, and the actuator may be coupled to the carriage to move the carriage along a
track. Depending on the particular embodiment, the actuator may be directly coupled to the
carriage, or it may be coupled to the carriage via a rack and pinion, ball screw, belt drive, or
any other suitable structure such that the actuator may move the carriage (and an beverage
cup located thereon) between the dispensing stations of the beverage system.

[0068] In some embodiments, a carriage system may include a platform, a rail, and a
carriage actuator. The carriage actuator may be configured to translate the platform along the
rail. The actuator may be controlled by a control unit to modify acceleration of the platform
so that no spikes in acceleration are experienced by the platform. Such an arrangement may
allow the platform to be moved along the entirety of the length of the rail in approximately
two seconds.

[0069] In some embodiments, a carriage system includes a platform, a rail, and a
connecting arm. The connecting arm may be configured as a load cell, where the platform is
cantilevered from the rail by the connecting arm. Such an arrangement may ensure the
entirety of the weight of the platform and any items placed on the platform (e.g., a cup or
glass containing any amount of fluid) is measured by the load cell. Additionally, the
cantilevered load cell may ensure higher accuracy and/or precision measurements of the
weight of the platform.

[0070] In some embodiments, an automated beverage system may include a controller
configured to control one or more aspects of the preparation of a beverage. For example, the
controller may be associated with the pumps, valves, agitator(s), carriage actuator, and/or

other components of the beverage system and may control these components to automatically
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prepare a desired beverage. For example, the controller may selectively activate the pumps,
valves, agitator, and carriage actuator to dispense specific quantities of beverage ingredients
into a beverage cup and mix the ingredients according to a desired beverage recipe.

[0071] A beverage system may also include a user interface to allow a user to select a
desired beverage. For example, the user interface may be associated with the controller, and
the controller may receive a request for a desired beverage from the user input and operate
the beverage system to prepare the beverage automatically. Depending on the particular
embodiment, the user interface may be provided on the beverage system and/or on an
external device. In some embodiments, the user interface may include a mobile application
on a device such as a tablet or smartphone, and the application may include a menu from
which an user can request a desired beverage. The mobile application may be arranged to
communicate with the beverage system, allowing the user interface to display notifications or
other indications of the progress for the beverage preparation process. For example, the user
may receive a notification on the device when the beverage preparation is completed.

[0072] In certain embodiments, the user interface may be configured to monitor
and/or manage inventory of the beverage ingredients in the beverage system. Such an
inventory management system may allow for tracking of the usage of the different beverage
ingredients, and may notify a user is a container of a beverage ingredient is in need of
replacement.

[0073] In some embodiments, the user interface may permit customization of a
desired beverage. For example, a user may select a customized quantity of one or more
beverage ingredients comprising a particular beverage. In this manner, individual users may
specify the quantities and/or ratios of beverage ingredients if desired in some embodiments,
the user interface may allow an individual user to save a custom beverage recipe to allow for
simple reordering of the customized beverage.

[0074] In some embodiments, a controller of a beverage system performs one or more
functions which improve operation of the beverage system. In some embodiments, the
controller may include memory one which one or more predetermined system parameters are
set. In some cases, these predetermined system parameters may be set by an operator, set
from a remote server, and/or pre-programmed. In some embodiments, the controller may

upload system parameters, sensor data, operational data, operator set system parameters, or
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any other suitable data to a remote server (e.g., cloud computing device). Such data may be
used by the remote server to recalculate optimal system parameters which are sent back to the
beverage system to modify and improve the operation of the beverage system. In some
embodiments, machine learning or data fusion may be employed by the remote server to
recalculate system parameters. The beverage system may connect to the remote server
directly or indirectly through any appropriate channel, including, but not limited to, WiFi,
Bluetooth, Cellular, wired, and/or Satellite.

[0075] As noted previously, an automated beverage system may include a distribution
system including a cleaning system for cleaning lines used to distribute the various beverage
ingredients. In some such embodiments, the user interface may include an option to run an
automated cleaning process that activates the cleaning system and flushes the distribution
lines with mineral water (or other suitable cleaning agents). In some other embodiments, the
beverage system may be arranged to automatically run a cleaning cycle after a predefined
period of time or after a predefined number of beverages have been prepared by the beverage
system. In some instances, such arrangements may allow the beverage system to more easily
meet certain standards for food safety without requiring substantial additional labor to clean
the system.

[0076] Turning now to the figures, specific non-limiting embodiments of an
automated beverage preparation system are described in further detail. While specific
embodiments are described, it should be understood that the various components, systems,
and methods of operation described herein may be combined in any suitable fashion as the
current disclosure is not so limited.

[0077] Figs. 1-2 depicts one embodiment of an automated beverage system 100. The
system includes a housing 102, and as described in more detail below, the housing may
contain various components of the system, such as a distribution system including one or
more valves and pumps, one or more motors or other drive elements, and/or a control system
that controls various aspects of the operation of the beverage system. The system 100
includes a dispensing region 104 arranged to receive a beverage cup 700 (or other suitable
vessel or receptacle) such that one or more beverage ingredients may be dispensed form the
beverage system into the cup (see Fig. 2). Moreover, a track 106 including a carriage 108

constructed and arranged to receive the beverage cup is located within the dispensing region
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104. As described in more detail below, the carriage 108 may be movable within the
dispensing region along the track 106 to move the beverage receptacle within the dispensing
region.

[0078] In some embodiments, a dispensing region may include one or more
dispensing stations at which one or more different beverage ingredients may be dispensed
into a beverage cup. For example, the dispensing stations may correspond to locations within
the dispensing region where the beverage cup is aligned with an outlet 110 from which one or
more particular beverage ingredients are dispensed. In some embodiments, the dispensing
stations may correspond to locations directly beneath the outlets 110, though other
arrangements may be suitable. For example, in certain embodiments, a beverage ingredient
may flow out of an outlet 110 at an angle, and the dispensing stations may correspond to
locations for the beverage cup where the beverage ingredient may flow directly into the cup.
[0079] Moreover, it should be understood that the current disclosure is not limited to
any particular number of dispensing stations. For example, in the embodiment depicted in
Fig. 1, the beverage system 100 includes three outlets 110, and correspondingly, the
dispensing region 104 includes three dispensing stations, with one dispensing station between
each outlet. In other embodiments, a beverage system may have fewer than three outlets and
dispensing stations (e.g., one or two) or more than three outlets.

[0080] In some embodiments, one or more outlets 110 of a beverage system 100 (and
corresponding dispensing stations) may be arranged to dispense a particular type of beverage
ingredient. For example, a beverage system including two dispensing stations may include a
first dispensing station to dispense alcoholic beverage ingredients and a second dispensing
station to dispense non-alcoholic beverage ingredients. In another embodiment, a beverage
system including three dispensing stations may have a first dispensing station to dispense
alcoholic beverage ingredients, a second beverage station to dispense non-alcoholic and non-
carbonated beverage ingredients, and a third dispensing station to dispense non-alcoholic
carbonated beverage ingredients. In other embodiments, a beverage system may have a
separate outlet and corresponding dispensing station for each of the beverage ingredients that
may be dispensed from the beverage system. Accordingly, the current disclosure is not

limited to any particular arrangement of dispensing stations in the dispensing region.
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[0081] As noted above, a beverage system 100 may include a track 106 in the
dispensing region, and the a carriage 108 located in the track and constructed and arranged to
receive a beverage cup 700 (see Fig. 2). As described in more detail below, the carriage may
be coupled to an actuator, such as a motor, to drive movement of the carriage along the track
and move the beverage cup between the various dispensing stations where one or more
beverage ingredients may be dispensed into the beverage cup. While Figs. 1-2 depict an
embodiment in which the track 106 is formed as a recessed channel in the dispensing region
104, other arrangements are also contemplated. For example, the track 106 and/or carriage
108 may be flush with the housing 102 in the dispensing region, or may protrude from the
housing. Moreover, while a linear track is depicted in the figures, other arrangements such as
tracks with multiple linear and or curved segments may be suitable, as the current disclosure
is not limited in this regard.

[0082] In addition to the above, it should be understood that the carriage 108 may
have any suitable configuration such that a beverage cup 700 may be received on the carriage
and moved between one or more dispensing stations. For example, as illustrated in Fig. 1, the
carriage 108 may be a platform (e.g., a circular platform) on which a beverage container may
be placed. In other embodiments, a carriage may include a receptacle sized and shaped to
receive a portion of a beverage cup. Moreover, as described below, in some embodiments, the
carriage may include one or more features arranged to drive a mixing or agitating system
within the beverage cup to aid in mixing the beverage ingredients after they are dispensed
into the beverage cup.

[0083] As illustrated in Fig. 1, the beverage system 100 further includes container
fittings 200 located on a top surface of the housing 102. As described in more detail below,
the container fittings may be constructed and arranged to mount containers of beverage
ingredients to the beverage system. For example Fig. 2 depicts the system 100 with beverage
ingredient containers 502 (e.g., bottles) mounted on the system via the container fittings 200.
As illustrated, the container fittings may be arranged to mount the containers in an inverted
configuration on the housing, which may be desirable to provide a desired aesthetic
appearance for the beverage system and/or may assist in dispensing a beverage ingredient
from the container, e.g., due to gravity-induced flow. In some embodiments, container fittings

200 located on the top surface of the housing 102 may be arranged for mounting containers of
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alcoholic beverage ingredients to the beverage system, though other arrangements also may
be suitable. While one embodiment including five container fittings 200 is shown in Fig. 1
(and correspondingly, five containers 502 mounted on the system in Fig. 2), it should be
understood that a beverage system may include any suitable number of container fittings, as
the current disclosure is not limited in this regard.

[0084] In addition the containers 502 mounted to the top surface of the housing 102,
the beverage system 100 may further include one or more secondary beverage containers 504
that may be inserted into a side of the housing 102. For example the secondary beverage
containers may be containers of non-alcoholic beverage ingredients such as juices, and these
containers may couple to the beverage system via container fittings located within the
housing. Similar to the container fittings 200 and bottles 502 discussed above, a beverage
system may include any suitable number of secondary beverage ingredient containers 504
and corresponding container fittings.

[0085] In some embodiments, a housing 102 may include a removal portion, such as a
removable tray 112. For example, the tray may be associated with a drain located within the
track 106, and any beverage ingredients that may inadvertently spill during preparation of a
beverage may be directed to the removable tray 112 via the drain. In this manner, such spilled
beverage ingredients may be easily cleaned and removed from the system by removing and
cleaning the tray 112.

[0086] Fig. 3 depicts a schematic rear cross-sectional view of one embodiment of a
beverage system 100, similar to the beverage system described above in connection with
Figs. 1-2. In particular, Fig. 3 depicts an embodiment in which three types of beverage
ingredient containers are attached to the beverage system 100: first containers 502 (e.g.,
bottles containing alcoholic beverage ingredients) are mounted in an inverted configuration to
an exterior surface of the beverage system housing 102 via container fittings 200a; second
containers 504 (e.g., bottles or other suitable vessels containing non-carbonated non-alcoholic
beverage ingredients such as juices) are received within a side of the housing 102 and are
coupled to the beverage system via container fittings 200b; and third containers 506 (e.g.,
bottles or other suitable vessels containing carbonated non-alcoholic ingredients) are located
within the interior of the housing 102 and are coupled to the system via container fittings

200c. As illustrated, each of the container fittings 200a, 200b, and 200c are coupled to an



WO 2020/092859 PCT/US2019/059305

- 18 -

outlet 122 through which the respective beverage ingredients may flow to be dispensed into a
beverage cup, and an inlet 124 to permit flow of air (or other suitable gases) into the beverage
containers.

[0087] As described in more detail below, the beverage system 100 includes a pump
system 120 including one or more pumps and a valve system 130 including one or more
valves, and the pump and valve systems may be coupled to a controller 150 that controls
operation of the pump system 120 and valve system 130 to selectively control the flow of the
beverage ingredients and/or air out of and/or into the beverage containers 502, 504, and 506.
Moreover, in some embodiments, a cleaning system 600 may be included. For example, the
cleaning system may be associated with the pumping system 120, valve system 130, and
controller 150 such that a cleaning solution (e.g., water) may be pumped through the
beverage system as needed.

[0088] While three types of beverage ingredient containers are depicted in Fig. 3, it
should be understood that the current disclosure is not limited to systems including three
different types of beverage ingredient containers. For example, as illustrated in Fig. 2, the
beverage containers 502 may have different sizes and/or shapes. Moreover, in some
embodiments, the same types of beverage containers may be used for different types of
beverage ingredients. For instance, a beverage system may use the same type of beverage
containers for all of the non-alcoholic beverage ingredients (i.e., carbonated and non-
carbonated). In other embodiments, the third beverage containers 506 may be specifically
designed to accommodate higher pressure conditions required to contain carbonated beverage
ingredients.

[0089] Depending on the particular embodiment, the container fittings 200a, 200b,
and 200c may have different configurations for different types of beverage ingredient
containers. For example, the container fittings 200a may be specifically configured for
mounting bottles of alcoholic beverage ingredients in an inverted configuration on the
exterior of the beverage system, while the container fittings 200c may be configured to
withstand higher pressures for use with carbonated beverage ingredients. However, in other
embodiments, a beverage system may utilize the same container fitting arrangement for
different types of beverage containers, as the current disclosure is not limited to any

particular number or types of container fittings included on a beverage system.
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[0090] Fig. 4 depicts one embodiment of a distribution system 400 arranged to
dispense beverage ingredients from the beverage ingredient containers 500 into a beverage
cup (such as cup 700 shown in Fig. 2). In the depicted embodiment, the distribution system
includes a pump 126 coupled to valves 132 associated with each beverage ingredient
container 500. The valves may selectively permit the flow of beverage ingredients out of the
containers via an outlet 122 and flow of air or other suitable gases into the containers via an
inlet 124. For example, In the embodiment shown in Fig. 4, the pump 122 is arranged to
pump air (or other suitable gases) from an inlet 126 to the valves 132, and the valves may
selectively permit flow of air into the beverage ingredient containers 500. Without wishing to
be bound by theory, the flow of air into the containers may increase the pressure in the
containers, and when the valves are open to permit flow of the beverage ingredients out of the
beverage containers via outlets 122, the increase in pressure may cause the beverage
ingredient to flow out of the beverage container 500, through the valve 132, and into a
distribution line 134 (e.g., a hose, pipe, tube, etc.). In this manner, the pump 126 and valves
132 may cooperate to control the flow of beverage ingredients within the beverage system
and dispense the beverage ingredients from one or more outlets 110 coupled to the
distribution lines 110.

[0091] In some embodiments, such as in the embodiment depicted in Fig. 4, a
distribution system 400 may include a separate outlet 110 for each beverage ingredient. Each
of these outlets may correspond to a separate dispensing station, as discussed above. In other
embodiments, one or more of the distribution lines 134 may be joined before reaching an
outlet such that multiple different beverage ingredients may be dispensed from a single outlet
110. For instance, in one embodiment, all of the distribution lines 134 associated with
containers of alcoholic beverage ingredients may be joined and arranged to dispense from a
single outlet 110, such that all of the alcoholic beverage ingredients may be dispensed at a
single dispensing station. Similarly, the distribution lines 134 associated with non-alcoholic
beverage ingredients (e.g., carbonated and/or non-carbonated ingredients) may be arranged to
dispense those ingredients from a single outlet or from a pair of outlets.

[0092] While Fig. 4 depicts an embodiment in which a single pump 126 is arranged
to pump air into all of the associated beverage ingredient containers, other arrangements are

also contemplated. For example, in some embodiments, each beverage container may have an



WO 2020/092859 PCT/US2019/059305

-20 -

associated pump that may be operable independently from the pumps attached to other
beverage containers. In other embodiments, a distribution system may include a separate
pump for each type of beverage ingredient (e.g., alcoholic, non-alcoholic, carbonated, non-
carbonated, etc.). Accordingly, the current disclosure is not limited to any particular number
and/or arrangement of pumps to distribute beverage ingredients within a beverage system.
[0093] Depending on the embodiment, the distribution system 400 may include any
suitable types of pumps and/or valves. In one exemplary embodiment, the pump 126 is a
diaphragm pump, and the valves 132 are solenoid valves. Moreover, the pumps and/or valves
may be arranged to provide a desired flow rate when dispensing the beverage ingredients at a
dispensing station. For example, the flow rate may be greater than about 20 ml/sec, greater
than about 30 ml/sec, or more. In some instances, the distribution system may be arranged to
dispense a beverage ingredient at a flow rate that is faster than what may be achieved by
gravity-induced flow along (e.g., due to flow out of an inverted container).

[0094] In addition to the above, the distribution system may include one or more flow
sensors 136 associated with the distribution lines 134. For example, the flow sensors may be
arranged to measure a volume of liquid flowing from a beverage container through a
distribution line 134 and to an associated outlet 110, and the volume measured by the flow
sensor may be used by an associated controller to determine how much of a particular
beverage ingredient has been dispensed. The controller may control the pump 126 and/or
valves 132 based on the volume measured by the flow sensor to dispense a desired quantity
of a particular beverage ingredient. In some embodiments, the flow sensors may include Hall
Effect sensors, optical encoders, or any other suitable type of sensor to measure flow of a
fluid beverage ingredient. Alternatively or additionally, a beverage system may include one
or more load sensors located in a dispensing region of the beverage system, and the load
sensors may be arranged to measure the weight of a beverage cup as beverage ingredients are
dispensed into the beverage cup to determine an amount of beverage ingredient dispensed.
[0095] As noted previously, in some embodiments, a cleaning system (such as
cleaning system 600 shown in Fig. 3) may be associated with one or more components of the
distribution system 400. For example, the pump 126 may be associated with a container of a
cleaning solution (not depicted), and the pump may be arranged to pump the cleaning

solution through the various distribution lines 134 to rinse and/or clean the system. In other
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embodiments, a cleaning system may have a separate pump arranged to pump the cleaning
solution through the system. Moreover, in some embodiments, the valves 132 may be
configured as one-way valves such that fluid (i.e., beverage ingredients) is only permitted to
flow out of the beverage ingredient containers 500 when the valves are open. Such an
arrangement may be desirable to avoid flow of a cleaning solution from the cleaning system
into the beverage containers 500.

[0096] In addition to the above, while four beverage ingredient containers 500 and
four associated valves are shown in Fig. 4, it should be understood that the distribution
system may be arranged to dispense beverage ingredients from any suitable number of
containers. Moreover, the distribution system may dispense beverage ingredients from
different types of beverage ingredient containers (such as containers 502, 504, and 506
discussed above in connection with Fig. 3).

[0097] Referring now to Figs. 5-10, several possible embodiments of container
fittings to attach and/or mount beverage ingredient containers to a beverage system are
described in more detail.

[0098] Fig. 5 shows a perspective view of one embodiment of a container fitting 200.
In this embodiment, the container fitting includes a support 201 extending upwardly from a
bottom plate 205. A first channel 202 and a second channel 203 are formed through the
support, with the first channel configured to permit flow of gas through the container fitting
and the second channel 203 configured to permit flow of a beverage ingredient through the
container fitting. For example, the first channel 202 may permit flow of air (or other suitable
gases) into a beverage ingredient container mounted to a beverage system via the container
fitting 200, while the second channel may permit flow of the beverage ingredient out of the
container. As discussed previously, flowing air (or other gases) into a container may
pressurize the container (i.e., raise the pressure within the container to a pressure higher than
an ambient pressure) to cause a beverage ingredient contained therein to flow out of the
beverage ingredient container via the second channel 203.

[0099] In some embodiments, it may be desirable to arrange the first and second
channels 202 and 203 of a container fitting 200 such that they terminate within a container at
a different heights. For example, as shown in Fig. 5, the first channel 202 has an opening

spaced from (and higher than) an opening of the second channel 203. Without wishing to be
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bound by theory, such a configuration may aid in avoiding disturbance of the outflow of a
beverage ingredient through the second channel by the inflow of air through the first channel.
Accordingly, the first channel may be placed at a position such that the air entering the
container does not disrupt the regular flow of beverage ingredient out of the second channel.
[00100] In some embodiments, a container fitting may include one or more features to
mount and/or support a container on a beverage system. For example, in the embodiment
depicted in Fig. 5, the container fitting 200 includes a support 201 extending from a central
portion of a base plate 205, and a peripheral support 206 extending around a periphery of the
base plate. Accordingly, the support 201 may be received by an opening of a beverage
ingredient container such that the walls of the container are received in the annular space
between the support 201 and the peripheral support 206. As noted previously, in some
instances, it may be desirable to attach an inverted container to the container fitting, and
correspondingly, the weight of the container and the beverage ingredient contained therein
may be supported by the container fitting. Accordingly, the base plate 205 may be arranged
to support the weight of the container and beverage ingredient, and the support 201 and
peripheral support 206 may be arranged to stabilize the container in the inverted
configuration. Moreover, in the depicted embodiment, the container fitting includes a
mounting portion 207 with one or more mounting holes 208 for mounting the container
fitting to an associated beverage system, such as to an exterior surface of a housing and/or at
a location on an interior of the beverage system. Depending on the particular embodiment a
container fitting may engage a container via any suitable interface, including, but not limited
to, a friction fit interface, a threaded screw interface, and a clamping arrangement.

[00101] Fig. 6 shows a schematic side view of the container fitting 200 of Fig. 5. As
illustrated, the support 201 may include a bottom portion 211 extending below the mounting
portion 207. A first connector 212 and a second connector 213 may extend from the bottom
portion 211, with the first connector 212 coupled to the first channel 202 and the second
connector 213 coupled to the second channel 213. For example, air may flow into the first
connector 212 and through the first channel 202 to flow into an attached container, while a
beverage ingredient may flow through the second channel 203 and out of the fitting 200
through the second connector 213. In some embodiments, the first connector 212 and second

connector 213 of the container fitting 200 may form an L-shape, which, may allow for more
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facile attachment of the first and second connectors to an associated distribution system. For
example, such an arrangement may allow for the connections to the first and second channels
to be more easily distinguished when assembling the beverage system. However, it should be
understood that other arrangements also may be suitable, including arrangements in which
both the first and second connectors extend from the bottom of the bottom portion 211, or
arrangements in which the first and second connectors extend from a side of the bottom
portion (e.g., perpendicular to the bottom portion and/or at a suitable angle relative to a
longitudinal axis of the bottom portion).

[00102] Moreover, in some embodiments the first and second connectors may include
features to facilitate attachment of a distribution line (e.g., a pipe, tubing, hose, etc.) to the
first and second connectors. For example, in the embodiment shown in Fig. 6, each of the
first and second connectors includes a plurality of flanges arranged to engage an interior
surface of a distribution line. However, it should be understood that other arrangements to
secure a distribution line to the container fitting, including, but not limited to, one or more
hose clamps, threaded fittings, and adhesives, may be suitable.

[00103] Fig. 7 shows a top perspective view of a portion of a container fitting 200
according to one embodiment. Similar to the embodiment discussed above in connection with
Figs. 5-6, the container fitting 200 depicted in Fig. 6 includes a support 201 extending from a
base plate 205 and including a first channel 202 and a second channel 203. In this
embodiment, a flexible seal 204 is provided around a portion of the support 201. For example
the flexible seal may be constructed and arranged to engage an interior surface of an attached
beverage ingredient container and form a fluid tight and/or air tight seal. In some instances,
the seal 204 may cooperate with the base plate 205, support 201, and/or peripheral support
206 to aid in supporting an attached container. For example, the seal 204 may be made from
rubber or any other suitable deformable material and the seal may include one or more
flanges (discussed below) to aid in sealing the a space around the support 201.

[00104] Fig. 8 is a schematic side view of one embodiment of a container fitting 200
installed on a housing 102 of a beverage system. In the depicted embodiment, a beverage
container 502 is mounted to the container fitting 200 in an inverted configuration, and the
container is sealed along an inner surface of the opening of the container with a seal 204

provided on the support 201. As discussed previously, the seal may include one or more
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rubber flanges that engage an interior surface of the container. Moreover, the container is
supported in the inverted configuration by the support 201, peripheral support 206, and base
plate (not depicted).

[00105] Referring now to Figs. 9-10, another embodiment of a container fitting 200 is
described. In particular, Figs. 9 and 10 depict a perspective view and a side view of the
container fitting 200, respectively. In the depicted embodiment, the container fitting 200
includes a first channel 202 coupled to a first connector 212, and a second channel 203
coupled to a second connector 213. The container fitting further includes a base plate 205 and
a peripheral support 206. The peripheral support includes a seal 204, which may be
constructed and arranged to form a fluid and air tight seal along an exterior surface of a
container attached to the container fitting. As illustrated, the peripheral support 206 includes
a threaded portion 209 configured to threadably engage a corresponding threaded portion
which may be formed around an opening of the container. Similar to the embodiments
described above, the first and second connectors 212 and 213 may be arranged to attach to a
distribution line such as a hose, a pipe, tubing, and so on, through which a beverage
ingredient or air (or other gases) may flow. In particular, the first connector may be arranged
to permit the inflow of air (or other gases) into an attached container, while the second
channel may be arranged to permit outflow of a beverage ingredient from the container.
[00106] In some embodiments, a portion of a container fitting, such as a portion of a
mounting portion 207 (see Fig. 5) may be further configured to mount one or more lighting
elements to the container fitting. For example, the mounting portion 207 may be arranged to
mount LED rings along the upper surface of the container fitting, and the LED rings may be
arranged to illuminate the attached container. For instance, the LED ring may project light in
the direction of the container, such that logos, brands, or other features of the container may
be observed and/or to provide a desired aesthetic appearance. In certain embodiments, the
one or more lighting elements may be reactive, such that they change in color or brightness in
response to one or more stimuli (e.g. music, ambient light level, time of day, etc.).
Accordingly, the lighting elements may have one or more addressable elements, such that
brightness or color changes may be controlled by selectively controlling the various

addressable elements. While LED based lighting elements (such as LED rings) are described
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herein, it should be understood that any suitable lighting element may be employed, such as
neon lights and/or incandescent lights, as the current disclosure is not limited in this regard.
[00107] Depending on the embodiment, a container fitting may be formed from any
suitable material, which may include food grade materials. For example, the container fitting
may be made of plastic, metal, ceramic, or other material suitable for use with consumable
beverage ingredients. In one embodiment, the container fitting is made of an high-density
polyethylene (HDPE) or low-density polyethylene (LDPE) material. Moreover, the channels
within a container fitting may be arranged with any suitable diameter such that air and/or
liquid beverage ingredients can flow into or out of a corresponding container, respectively,
without obstruction. For example, in one embodiment, the first channel may have a diameter
of about 1-4 mm (e.g., about 2.5 mm) and the second channel may have a diameter of about
2-6 mm (e.g., about 4 mm). In one such embodiment, a support through which the channels
are formed may a diameter of about 10-15 mm (e.g., about 13 mm). However, it should be
understood that other dimensions for the channels and/or post also may be suitable.

[00108] Moreover, as noted previously, a container fitting may be arranged to maintain
a positive pressure (i.e., a pressure greater than an ambient pressure) within a container of a
beverage ingredient when that beverage ingredient is not in use. For example, by maintaining
a positive pressure within the container, properties of the beverage ingredient contained
therein (such as flavors and/or carbonation) may be better preserved. Accordingly, in some
embodiments, the container fitting may be constructed and arranged to withstand a desired
positive pressure within a beverage container when the container is attached to a beverage
system via the container fitting.

[00109] Referring now to Fig. 11, aspects of a track and associated carriage to move a
beverage cup between one or more dispensing stations is described in more detail. In
particular, Fig. 10 is a schematic top view of one embodiment of a track 106 on which a
carriage 108 may be moved to move an associated beverage cup between one or more
dispensing stations, where one or more different beverage ingredients may be dispensed into
the beverage cup. As illustrated, the carriage 108 is coupled to a belt 160 that is driven by an
associated actuator 172 to move the carriage along the track 106, and a controller 172 may be
coupled to the actuator to control the movement of the carriage. In the depicted embodiment,

and controller may be received in a housing 170, which may be located within a housing 102
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of a beverage system. Moreover, in some embodiments, one or more sensors 162 may be
arranged to detect a position of the carriage 108 along the track 106. For example, the sensors
may be limit switches located at the ends of the track 106, and contact between the carriage
108 and the limit switches may cause a signal to be sent to the controller 174 indicating the
position of the carriages. In other embodiments, one or more additional sensors such as
optical sensors and/or proximity sensors may be provided along the length of the track to
detect the position of the carriage. For example, the one or more sensors may detect when the
carriage arrives at and/or leaves a dispensing station.

[00110] In some embodiments, the actuator 172 may include stepper motor. According
to some aspects, a stepper motor may allow the controller 174 to control the position of the
carriage without requiring additional sensors along the length of the track to sense the positon
of the carriage. For example, each step of the stepper motor may be counted by the controller
and may be correlated to a distance along the track 106. In this manner, the controller 174
and stepper motor may move the carriage 108 between one or more dispensing stations by
operating the stepper motor for a prescribed number of steps corresponding to a distance
between dispensing stations. As noted above, sensors 162 (such as limit switches) may be
located at the ends of the track, and such sensors may be used in conjunction with a stepper
motor to recalibrate the position of the carriage in the case of any drift in the calculated
position of the carriage.

[00111] In certain embodiments, a controller 174 and actuator 172 may cooperate to
move a carriage 108 along a track 106 according to a desired movement profile, which may
include various accelerations and/or velocities of the carriage. In some embodiments, a
movement profile that avoids stop and go or jerky motion of the carriage (and associated
beverage cup) may be desirable to avoid spilling of beverage ingredients from the beverage
cup. Accordingly, the controller and actuator may cause the carriage to smoothly accelerate
as it is moved away from a dispensing station and decelerate as it arrives at a subsequent
dispensing station. In some embodiments, the movement profile may include one or more
intermediate portions corresponding to movement between dispensing stations, and the
carriage may move at a constant velocity during these intermediate portions. However, it

should be understood that other movement profiles may be suitable, as this current disclosure
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is not limited to any particular combination of accelerations and/or velocities as a carriage is
moved along a track.

[00112] As discussed previously, in some embodiments, a beverage system may
include a beverage cup including an agitator arranged to mix one or more beverage
ingredients together after they are received in the beverage cup. For example, Fig. 12 depicts
one embodiment of a beverage cup 700 including a base 702 and a receptacle 704 mounted
on the base. As discussed below, the base may include one or more features such as an
actuator and a power source to drive movement of an agitator 706 located in the receptacle.
Movement of the agitator (e.g., rotational, vibrational or other types of movement) may mix
the various beverage ingredients received in the receptacle to form a homogenous mixture.
[00113] Fig. 13 depicts one embodiment of a base 702 of a beverage cup. In this
embodiment, the base includes an actuator such as a motor 708 which may be coupled to a
corresponding agitator 706 located in the receptacle. For instance, in some embodiments, the
motor may be directly coupled to the agitator through the bottom of the receptacle. In such
embodiments, a seal (not depicted) may be provided in the bottom of the receptacle to
prevent leakage of beverage ingredients out of the receptacle. In other embodiments, the
agitator may be indirectly coupled to the motor (e.g., magnetically coupled), and movement
of the motor may cause corresponding movement of the agitator within the receptacle to mix
the beverage ingredients.

[00114] In some embodiments, an actuator of a beverage cup may be wirelessly
coupled to a power source of a beverage system to power the actuator, for example via an
inductive wireless power system. Accordingly, the base of a beverage cup may include a first
coil 710 arranged to be wirelessly coupled to a corresponding second coil 714 located on a
carriage 108 of a beverage system 100, as shown in Fig. 14. The second coil 714 may be
electrically connected to a power source (not depicted) located within the beverage system,
and the power source may be operated to produce an current within the second coil 714. This
current may produce an magnetic field, which in turn may induce a current within the first
coil 710 when the base 702 is received on the carriage 108. The induced current in the second
coil may be used to power the actuator 708. Moreover, in some embodiments, a control
circuit 712 may be included in the base to control aspects of the induced current and/or

control the operation of the actuator. For example, in some instances, the induced current
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may be an alternating current, and the control circuit may include a rectifier to convert the
alternating current to a direct current to drive the actuator. However, it should be understood
that other arrangements for the control circuit 712 and actuator 708 may be suitable, as the
current disclosure is not limited to any particular manner of controlling an actuator and an
associated agitator to mix a beverage within a beverage cup.

[00115] As discussed previously, a beverage system may include one or more
controllers to control various aspects of the operation of the beverage system. For example, as
discussed above in connection with Fig. 3, a controller 150 may be arranged to control the
function of one or more pumps and valves to control the flow of fluids (e.g., beverage
ingredients) and gases within the system. Additionally, one or more controllers (such as
controller 174 shown in Fig. 11) may be associated with a track and carriage to control
movement of the carriage along the track, and/or a control circuit 712 may be arranged to
control wireless power delivery to a mixing cup. In some embodiments, the various
controllers may be part of a single system control circuit. For example, the various controllers
may be communicate with one another via the system control circuit, and the system control
circuit may coordinate the operation of the different control circuits to operate the beverage
system and prepare a beverage. Thus, the system control circuit may include any suitable
components to perform desired control, communication and/or other functions. For example,
the system control circuit may include one or more general purpose computers, a network of
computers, one or more microprocessors, etc. for performing data processing functions, one
or more memories for storing data and/or operating instructions (e.g., including volatile
and/or non-volatile memories such as optical disks and disk drives, semiconductor memory,
magnetic tape or disk memories, and so on), communication buses or other communication
devices for wired or wireless communication (e.g., including various wires, switches,
connectors, Ethernet communication devices, WLAN communication devices, Bluetooth
devices and so on), software or other computer-executable instructions (e.g., including
instructions for carrying out functions related to controlling the various aspect the beverage
system), a power supply or other power source (such as a plug for mating with an electrical
outlet, batteries, transformers, etc.), relays and/or other switching devices, mechanical

linkages, and/or one or more sensors or data input devices (such as flow sensors to detect an
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amount of a beverage ingredient dispensed and/or sensors to detect a position of the carriage
along the track).

[00116] Moreover, a beverage system may include one or more user data input devices
(such as buttons, dials, knobs, a keyboard, a touch screen or other), information display
devices (such as an LCD display, indicator lights, etc.), and/or other components for
providing desired input/output and control functions. In some embodiments, the input device
and/or information display device may be a mobile device (such as a smart phone, a tablet,
etc.) that communicates wirelessly to the system control circuit (e.g., via a Bluetooth and/or
Wi-Fi protocol) such that a user may wirelessly control the operation of the beverage system.
[00117] In some embodiments a user interface may include a mobile application
configured to run on a mobile device to control the beverage system. For example, as shown
in Fig. 15, the mobile application may present an array of possible beverages that may be
prepared based on the beverage ingredients installed on the beverage system (e.g., via the
container fittings 200 discussed above. In some embodiments, the mobile application may
allow a user to search for a particular beverage based on the name of the beverage, and/or one
or more beverage ingredients. For instance, a user may search for a particular type of
alcoholic beverage ingredient, and the mobile application may display all of the beverages
that the system may be able to prepare including that alcoholic beverage ingredient. A user
may select a desired beverage from the user interface to request the beverage, and the mobile
application may communicate the beverage request to an associated beverage system to
prepare the beverage. For example, in some instances, the beverage request may be added to
a queue, and the beverage system may prepare beverages according to the order of beverage
requests in the queue. Moreover, the mobile application may be arranged to provide one or
more notifications to the user to indicate the status of a beverage request, e.g., a notification
that a beverage has been prepared.

[00118] As illustrated in Fig. 16, in some embodiments, a user interface may display
information about a particular beverage when a user selects the beverage on the user
interface. For example, such information may be beneficial if a user is not familiar with a
particular beverage displayed on the user interface. The detailed information displayed when
selecting the beverage may include the various ingredients that comprise the beverage, as

well as the specific proportions of those ingredients. In this manner, the information
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displayed on the user interface may allow a user to select a desired beverage after learning of
the ingredients of that beverage.

[00119] In some embodiments, it may be desirable to allow a user to customize a
recipe for a particular beverage, and/or allow a user to define a custom beverage.
Accordingly, in some embodiments, a user interface may permit customization of a beverage
recipe (e.g., by allowing a user to vary the ingredients and/or proportions of ingredients in a
recipe). In one embodiment depicted in Fig. 17, a user interface may display an interface to
allow a user to define all of the beverage ingredients (e.g., alcoholic ingredients and/or non-
alcoholic ingredients such as mixers) and the desired proportions of those ingredients.
Further, the user interface may permit the user to save the customized beverage to allow the
user to later request the same custom beverage.

[00120] In addition to allowing a user to select a desired beverage, in some
embodiments, a user interface may include one or more elements for managing a beverage
system. For example, as illustrated in Fig. 18, a user interface may be arranged to display a
status of the beverage system, which may include the quantity of the various beverage
ingredients remaining in respective beverage ingredient containers attached to the system. In
particular, in the depicted embodiment, the user interface is arranged to display a percentage
of beverage ingredients remaining for six alcoholic beverage ingredients and eight non-
alcoholic beverage ingredients (e.g., non-carbonated and/or carbonated). Such information
may be beneficial to indicate when a container of a particular beverage ingredient is nearing
empty and needs to be changed. Moreover, in some embodiments, the user interface may
include one or more interface elements to control a cleaning system, as discussed previously.
For instance, the user interface may allow a user to select a desired cleaning interval such that
the cleaning system is operated automatically after a predetermined amount of time and/or
after a predetermined number of beverages have been prepared. Alternatively or additionally,
a the user interface may allow a cleaning process to be initiated as needed.

[00121] In addition to the above, in certain embodiments, a beverage system may
include one or more user interface elements located on the system. For example, as discussed
previously, a beverage system may include om lighting elements (e.g., LED rings and/or
strips), and the lighting elements may be selectively illuminated to indicate a status of the

beverage system. In one embodiment, one or more lighting elements may be associated with
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a track and/or carriage, and the lighting elements may be selectively illuminated and/or
change color depending on the status of a beverage preparation process. In other
embodiments, one or more beverage ingredient containers may be illuminated (e.g., via
lighting elements associated with container fittings), and the lighting elements may
selectively illuminate a particular container as a beverage ingredient is being dispensed
therefrom.

[00122] Having described various aspects of beverage systems, an exemplary method
of operation of the beverage system is described in more detail in connection with Fig. 19. In
particular, the method 800 includes first selecting a desired beverage with a user interface at
step 810. As discussed previously, in some instances, selecting a desired beverage may
include customizing a recipe for a particular beverage and/or defining a custom beverage via
the user interface. At step 820, the beverage request is communicated from the user interface
(e.g., from a mobile application running on a mobile device) to the beverage system, e.g., to a
system controller on the beverage system. Based on the beverage request, the system
controller may operate the beverage system to prepare the desired beverage. For example, at
step 830, the controller may control an actuator (such as a stepper motor) to move a beverage
cup to a dispensing station on the beverage system. Once the beverage cup is at the
dispensing station, the controller may operate a distribution system (e.g., selectively operate
one or more pumps and/or valves) at step 840 to cause a beverage ingredient to be dispensed
into the beverage cup. For example, as discussed previously, the distribution system may
pump air (or other gases) into a beverage ingredient container to cause outflow of the
beverage ingredient from the beverage container, and the beverage ingredient may be
directed to the dispensing station to be dispensed into the beverage cup. Moreover, as noted
previously, it may be desirable to maintain a positive pressure within one or more beverage
ingredient containers, and thus dispensing a beverage ingredient at step 840 may further
include flowing air (or other gases) into a beverage ingredient container after a desired
amount of the beverage ingredient has been dispensed. As illustrated in Fig. 19, steps 830 and
840 may be repeated to dispense multiple beverage ingredients as needed to fulfill a
particular beverage request. Moreover, in some embodiments, multiple beverage ingredients
may be dispensed at a single dispensing station. Once all of the beverage ingredients are

dispensed into the beverage cup, the beverage ingredients may be mixed at step 850 to
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combine the beverage ingredients. For example, the beverage ingredients may be mixed with
an agitator located within the beverage cup, and the system controller may operate the
agitator, e.g., by selectively powering a wireless power coil in a carriage to power the
agitator. However, as noted previously, preparing a beverage may not require mixing the
beverage ingredients in some instances, as the desired beverage may be a non-homogenous
mixture.

[00123] Figs. 20-21 depict a perspective view and front elevation view, respectively, of
another embodiment of a container fitting 250. In contrast to the container fittings shown in
Figs. 5-10, the container fitting of Fig. 20 includes an insert 260 and a separate rigid sheath
270. According to this embodiment, the insert and the sheath are separately formed and
fastened together with an interference fit. The insert includes a channel 262 configured to
conduct fluid from an attached container and a flange 264 which is configured to secure the
insert to the sheath. In the embodiment shown in Fig. 20, the insert is formed of an elastic
deformable material (e.g., rubber, other elastomers, etc.) and is deformed and inserted into
the rigid sheath 270 through a hole until the flange abuts the sheath. Sealing flanges (for
example, see Fig. 23) may abut the opposite side of the sheath so the insert is secured inside
of the sheath. Accordingly, the sheath may be used to manipulate the insert, including
coupling the insert to a container and removing the insert from the container. Of course, any
suitable fastener may be employed to secure the sheath to the insert, as the present disclosure
is not so limited. As shown in Fig. 20, the sheath includes a textured surface 272 which may
assist an operator in grasping the sheath to manipulate the insert. In this embodiment, the
container fitting may be coupled to a container on the side of the textured surface.

[00124] Fig. 22 depicts a bottom plan view of the container fitting 250 of Fig. 20. As
shown in Fig. 22, the insert 260 is disposed inside of the sheath 270. The insert includes a
plurality of sealing flanges 267 and a duckbill valve 266 which seals the channel of the insert.
The sealing flanges and duckbill valve are configured to be inserted into a container opening.
The sealing flanges create a fluidic seal with an internal surface of the container and the
duckbill valve selectively seals the single channel of the insert. The duckbill valve includes
four bills 268 which are biased together to form a seal along the seams 269. According to the
embodiment shown in Fig. 22, the duckbill is configured so that fluid pressure from the

container urges the duckbill valve closed. Additionally, the duckbill valve is elastically biased
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towards the closed position, so that an attached container is normally sealed when the
container fitting is coupled to the container. A gap 265 is formed between the insert and the
sheath and is configured for receiving the container lip adjacent a container opening. That is,
the sheath may have an internal diameter larger than that of a maximum diameter of the
insert. Accordingly, the sheath 270 fits around a container neck or body, while the insert is
disposed at least partially inside of the container opening. In contrast to the embodiments of
Figs. 9-10, the container sheath does not include internal threads, but rather is secured to the
container by an interference fit.

[00125] Figs. 23-24 depict a perspective view and front elevation view, respectively, of
one embodiment of a container fitting insert 260. As shown in Fig. 23, the insert includes a
body 263 which extends from a flange 261. Along the body, a plurality of sealing flanges 267
are disposed with increasing diameters toward the flange (i.e., in a distal direction). Such an
arrangement may be beneficial to create a fluidic seal with an internal surface of a container
opening. As best shown in Fig. 24, the sealing flanges 267 are separated from the flange 264
by a gap 261 which is configured to receive the sheath. According to the depicted
embodiment, the insert is elastically deformable so that the insert may be connected to a
sheath by an interference fit with the sheath disposed in the gap 261. As shown in Fig. 23, the
insert includes a duckbill valve 266 which is elastically biased towards a closed position. The
insert may be fluidly coupled to a container opening, with the duckbill valve facing towards
the internal volume to selectively seal the container. That is, the duckbill valve is configured
to be opened when a male fluidic connector of an associated beverage system is received by
the insert.

[00126] Figs. 25-26 depict a top plan view and bottom plan view, respectively, of the
container fitting insert 260 of Fig. 23. As best shown in Fig. 25, the insert includes a duckbill
valve 266 which selectively seals a channel of the insert. The duckbill valve includes four
bills 268 separated by seams 269. The bills are elastically biased towards a closed position,
where each of the bills creates a fluid seal along the seams 269. Additionally, the bills are
angled in a proximal direction (i.e., a direction out of the page with reference to Fig. 25) so
that any distal force applied to the bills urges the bills against each other to create a fluid seal
along the seams. Accordingly, when fluid pressure from a coupled container applies a distal

force to the bills, the duckbill valve prevents the passage of fluid. Such an arrangement
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allows a container of fluid to be inverted (i.e., moving the volume of fluid above the
container opening with reference to gravity) without fluid spilling from the container. As
shown in Fig. 26, the duckbill valve 266 is oppositely formed in a distal direction. That is,
proximal force (i.e., a direction into the page with reference to Fig. 26) applied to the duckbill
valve through the channel 262 urges the bills apart and opens the duckbill valve. This force
may be applied by a male fluidic connector which extends through the channel 262 to apply
proximal force to the duckbill valve to bring the male fluidic connector into fluid
communication with a container to which the insert is coupled. While four bills are shown
according to the embodiment of Figs. 25-26, any suitable number of bills may be employed,
as the present disclosure is not so limited.

[00127] As discussed briefly above, according to another embodiment, the secondary
beverage container 504 may be inserted into the housing 102 using a “click-lock” mechanism
that allows the secondary beverage container to be pushed in and locked to the housing and
pushed-in and removed from the housing. The click-lock mechanism is similar to the
mechanism found in a retractable ballpoint pen.

[00128] Referring to Figs. 27 — 32, a container fitting attachment system (also referred
to as a mounting assembly) 1000 includes a container housing (also referred to as a mounting
cap) 1002 having a first camming surface 1004 and a second camming surface 1005 on the
outer surface of the mounting cap 1002 and a holder 1006 mounted to the inside of the
housing and having a cam 1012, and a spring 1014. The mounting cap 1002 is releasably
engageable with the housing as will be described below.

[00129] The first camming surface and second camming surfaces may be offset from
one another, so that the first and second camming surfaces form at least a partial channel
1007. The partial channel may form an M-shape. The partial channel may be configured to
slidably receive the cam 1012 when the container is moved in a distal direction towards to the
beverage system along arrow A. As the container is inserted, the cam contacts a proximal V-
shaped notch (i.e., at the transition between the legs of the “M”) to stop further distal
movement of the container. In this position, the container has compressed the spring, so that
the container is biased in a proximal direction. When released, the cam and associated holder

rotates as the cam is received in the distal V-shaped notch on the opposite side of the channel.



WO 2020/092859 PCT/US2019/059305

-35-

In the position, the container is secured by the cam, as the cam resists proximal force applied
by an operator and/or the spring.

[00130] When an operator wants to release the container from the beverage system, the
process is repeated. That is, the container is moved in a distal direction towards the beverage
system along arrow A, the cam moves along a camming surface on the opposite side of the
channel. As the cam slides along the surface, at least a portion of the mounting cap is rotated
until the cam is received in a second proximal V-shaped notch. Once released, the biasing
force from the spring moves the container in a proximal direction and the cam is guided along
the channel by the action of the opposite camming surface. Thus, the cam is released from the
M-shaped channel and no longer inhibits proximal movement of the container. Accordingly,
an operator and/or the spring may apply a proximal force to the container to remove the
container from the beverage system.

[00131] As discussed above, the mounting cap 1002 includes camming surfaces 1004,
1005 on an outer surface thereof. The holder is formed with a cylindrical member 1008
rotatably coupled to a base member 1010. The cylindrical member 1008 includes one or more
cams 1012 on an inner surface thereof for engaging with the camming surfaces. Springs 1014
are attached at one end to the base member 1010 and are configured to engage an abutting
surface of the mounting cap 1004.

[00132] When container 504 is inserted into the housing 102, the mounting cap 1002
engages with the holder such that the camming surface 1005 on the outer surface of the
mounting cap engages the inner surface of the cylindrical member and specifically the
camming surface 1005a engages with the cam 1012. As the container is pushed further into
the housing, the camming surface 1005a pushes on the cam 1012 causing the cam 1012 to
ride along the camming surface 1005a. In order for the cam 1012 to slide along the camming
surface 1005a (which is stationary relative to the container), the cylindrical member 1008
must rotate. This rotation of the cylindrical member is with respect to the stationary base
member, as will be described below.

[00133] Once the cylindrical member 1008 rotates such that the cam 1012 is past the
cam surface 1005a, further insertion causes the cam 1012 to engage cam surface 1004a.
Continued insertion of the container will cause the cam 1012 to slide along cam surface

1004a, causing the cylindrical member to rotate in an opposite direction (relative to the



WO 2020/092859 PCT/US2019/059305

-36 -

direction of rotation when the cam 1012 was sliding along surface 1005a). Once the container
is pushed in far enough such that the cam 1012 abuts cam surface 1004b, further insertion of
the container is stopped such that the cam is now sitting in the proximal V-shaped notch
between the camming surfaces 1004a and 1004b. At this point, the user stops pushing the
container inward and the springs 1014 bias the container in an outward direction out of the
housing 102. With the container now biased outward, cam 1012 sits in a distal V-shaped
notch between camming surfaces 1005b and 1005¢, such that the container cannot be
withdrawn from the housing.

[00134] To remove the container from the housing, the container is once again pushed
inward against the bias of the springs. When this occurs, cam 1012 engages camming surface
1004c. Continued pushing of the container into the housing causes cam 1012 to slide along
camming surface 1004c, which causes the cylindrical member 1008 to rotate. Once the cam
1012 reaches the end of the camming surface 1004c, the container is prevented from further
pushing inward as the cam 1012 now sits in the second proximal V-shaped notch between
camming surface 1004c and 1004d. At this time, the user stops pushing on the container and
the spring force again pushes the container outward. This outward force causes cam 1012 to
then slide along surface 1005d, again causing the cylindrical member to rotate. Once the cam
clears the camming surface 1005d, the container is now fully disengaged and is able to be
completely removed from the housing.

[00135] Thus, as can be appreciated, the cam 1012 rides within the channel 1007 as the
container is pushed into the housing and the spring pushes the container out of the housing.
[00136] As shown in Fig. 29, the mounting cap 1002 includes an elastically
deformable container fitting insert 1020. In one embodiment, the container fitting insert is
identical to the container fitting insert 260 described above with respect to Fig. 23-24. The
fitting thus includes a body 1022 that is insertable into an opening in the beverage container.
The insert 1020, as above, includes a duckbill valve 1024 elastically biased toward a closed
position and opens upon inserting the beverage container and mounting cap into the holder
1006, as will be explained below. When the container is removed from the housing, the male
fluidic connector may be removed from the duck bill valve insert and any remaining fluid

inside of the container fluidly sealed within.
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[00137] As best shown in Figs. 30 and 31, the holder 1006 includes a male fluidic
connector 1030 disposed through the base member 1010. The male fluidic connector 1030 is
insertable into the fitting insert 1020 when the beverage container is inserted into the housing
so as to displace the duckbill valve and allow fluid communication into the container 504.
The male fluidic connector 1030 also includes a main channel 1032 which is connected to a
fluid delivery system of the device and a vent channel 1034 which is connected to a vent
source to allow air and/or gas to enter the container to replace the beverage that is drawn out
of the container.

[00138] As discussed above, the holder 1006 includes a cylindrical member 1008
mounted to a base member 1010. The cylindrical member 1008 is mounted to the base
member 1010 in a manner that enables the cylindrical member to rotate relative to the base
member. As best shown in Fig. 32, the cylindrical member 1008 is configured to rotate about
axis 1040. To accomplish this, the cylindrical member 1008 includes mounting legs 1042,
each with a notch 1044 that engages with a lip 1046 of the base member 1010. In one
embodiment, the leg is able to flex outward as the cylindrical member 1008 is snapped onto
the base member 1010. In this respect, the chamfered leading edge 1046 of the leg member
causes the leg member to flare outward to pass over the lip. Once the notch is clear of the lip,
the leg flexes back in toward the lip, allowing the lip to sit within the notch. In this way, the
cylindrical member is able to rotate about the base member.

[00139] Also as best shown in Fig. 32, the male fluidic connector 1030 has a portion
that extends below the base member 1010. Connector 1050 is configured to connect to the
beverage delivery system, of the device and connector 1052 is configured to connect to the
vent system, as described above.

[00140] Referring now to Figs. 33-35, one embodiment of carriage system that may be
utilized in a beverage system is described in more detail. The carriage system includes a
carriage assembly 1100 including a beverage cup support 1102. The carriage assembly 1100
is translatable along a rail 1130 to move the beverage cup support within a dispensing region
of the beverage system, for example, to move a beverage cup supported on the beverage cup
support 1102 between various dispensing stations of the beverage system. In the depicted

embodiment, the rail 1130 extends between a pair of supports, and at least one support may
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include a carriage actuator (not depicted), such as a stepper motor or other suitable type of
motor, configured to move the carriage assembly along the rail.

[00141] As best illustrated in Figs. 33-34, the beverage cup support 1102 is
cantilevered from the rail 1130 via a load cell 1110 which connects the beverage cup support
1102 to a rail attachment assembly 1112. According to some aspects, the cantilevered
arrangement of the beverage cup support 1102 may aid in ensuring that the entirety of the
weight of the beverage cup support and any items placed on the platform (e.g., a beverage
cup or glass containing any amount of fluid) is measured by the load cell. Additionally, and
without wishing to be bound by theory the cantilevered arrangement may aid in ensuring
higher accuracy and/or precision measurements of the weight of the beverage cup support
and any items thereon, for example by at least partially isolating the beverage cup support
from other components of the beverage system. As illustrated, the load cell 1110 is a double
beam type load cell and may include one or more strain gauges configured to measure
deformation of the load cell as a result of a load being applied to the beverage cup support;
the load cell may be configured to determine the load based on the measured deformation.
Such a load may result from a beverage cup containing any amount of fluid being placed on
the beverage cup support, and in some instances the load may be variable as an amount of
fluid in a beverage cup changes (e.g., as liquid is dispensed into the beverage cup). Although
a double beam load cell is depicted in the figures, it should be understood that other load cell
configurations including any appropriate number of strain gauges may be suitable, as the
current disclosure is not limited in this regard.

[00142] As illustrated in Figs. 34-35, the beverage cup support 1102 includes a base
1104 that is attachable to a first end of the load cell 1110. A support 1106 is attached to and
extends upwardly from the base 1104, and a cover 1108 is disposed on the support 1106. In
some embodiments, the cover 1108 may be removable, for example, to allow for cleaning. A
second end of the load cell 1110 opposite the first end is coupled to the rail 1130 via a rail
attachment assembly 1112. In particular, the rail attachment assembly includes a base plate
1114 attached to the second end of the load cell 1110 and positioned along a bottom surface
of the rail 1130. The rail attachment assembly further includes an intermediate plate 1116 and
a top plate 1118 positioned along an opposing side of the rail 1130 from the base plate 1114.

Moreover, the attachment assembly 1112 includes wheels such as v-wheels 1120 secured
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between protrusions 1122 and 1124 extending from the base plate 1114 and intermediate
plate 1116, respectively. As illustrated, the v-wheels ride in grooves 1132 on opposing sides
of the rail 1130 to facilitate translation of the carriage assembly 1100 along the rail 1130.
[00143] As noted above, in some embodiments, a carriage system of a beverage system
may include a carriage actuator such as a stepper motor configured to translate the carriage
assembly along the rail. According to some aspects, the actuator may be controlled by a
control unit to modify the acceleration and/or velocity of the carriage assembly to minimize
or eliminate spikes in acceleration which may be experienced by the carriage assembly when
using conventional stepper motor acceleration/velocity profiles. As a result, a smoother
trajectory can be achieved which may avoid undesirable spilling of the liquid contents of a
beverage cup that may result from acceleration spikes. According to some embodiments, a
smooth trajectory can be achieved by controlling the actuator to provide an exponential
velocity profile, as illustrated in Fig. 36, or an S-shaped velocity profile, as illustrated in Fig.
37. In particular, each of the illustrated velocity profiles depicts the velocity of the carriage
assembly as a function of the number of steps performed by a stepper motor, and as
illustrated, these velocity profiles avoid sharp transitions in the velocity, which may lead to
undesirable jerks.

[00144] In some embodiments, the above-described velocities profiles may be
achieved by controlling the actuator to vary the speed of the carriage assembly by provide a
delay between each step of the stepper motor. For example, a longer delay between steps of a
stepper motor may correspond to a reduced speed of the carriage assembly. However, in
selecting an appropriate delay time, the torque of the motor must be considered. For example,
the minimum delay time between motor steps must be selected such that the motor may still
be able to supply sufficient torque to overcome the inertia of the carriage assembly and set
the carriage assembly in motion.

[00145] In one embodiment, a delay profile corresponding to a generally exponential
velocity profile, such as that shown in Fig. 36, may be determined as follows with reference
to Fig. 38. In region I, corresponding to acceleration of the carriage assembly, the delay may
be calculated as d = b + z (1 — (x/c))?, where d is the delay, b is the minimum delay, x is the
step value, z is a constant determined based on the initial or final acceleration values, and c is

a value chosen as a value where the plot reaches a steady state. In region II, the delay is
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constant, corresponding to the carriage assembly moving at constant velocity. In region III,
the delay may be calculated as d =b - z (1 — (x/c))>. Of course, it should be understood that
this delay profile is provided by way of example only, and that other delay profiles may be
suitable to achieve other smooth velocity profiles.

[00146] In some embodiments, it may be desirable to alter one or more system
parameters of a beverage system to improve or maintain performance of the beverage system.
In some cases, wear, mineral buildup, or other conditions may alter the functionality of one or
more components of the beverage system. Accordingly, by altering or updating system
parameters, these conditions can be compensated for so there is no impact to the functionality
of the beverage system. Additionally, updates to system parameters may allow for additional
functionality or modes of a beverage system. The one or more system parameters may be
stored on a storage device (e.g., non-volatile memory such as EEPROM) of the beverage
system read by a controller of the beverage system.

[00147] Fig. 39 is a flow chart depicting another embodiment of a method of operating
a beverage system. At block 900, one or more system parameters are set on a beverage
system. The one or more system parameters may be pre-programmed, manually entered, or
retrieved from a remote server. At block 902, the beverage system dispenses a beverage
according to exemplary embodiments described herein. At block 904, one or more data sets
are recording including information from one or more sensors. The data sets may be recorded
while a beverage system is dispensed. For example, the weight of a beverage cup (e.g.,
mixing cup) may be recorded throughout a beverage dispensing and/or mixing process in
addition to the volume of fluid dispensed to the beverage cup. At block 906, the one or more
data sets are transmitted to a remote server such as a cloud computing server. The
transmission to the remote server may direct or indirect and may be a wireless (e.g.,
Bluetooth, WiFi, ZigBee, 802.15.4. Cellular, Satellite) or wired (e.g., Ethernet). At block 908,
one or more system parameters are recalculated based on the one or more received data sets.
That is, the remote server may perform analysis on the one or more data sets and determine
that the one or more system parameters of the beverage system are not optimal. Accordingly,
the remote server recalculates optimal system parameters based on the analyzed one or more
data sets. At block 910, the recalculated system parameters are set on the beverage system.

For example, the remote server may transmit the recalculated system parameters to the
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beverage system to set the recalculated system parameters. As another example, the remote
server may suggest the recalculated system parameters to an operator of the beverage system
who may enter the recalculated system parameters on the beverage system manually. Of
course, the recalculated system parameters may be set on the beverage system in any suitable
manner, as the present disclosure is not so limited. It should also be noted that rather than
transmitting the one or more data sets to a remote server at block 906, the one or more data
sets may instead be sent to a controller of the beverage system. In this embodiment the
system parameters may be recalculated locally by the controller at block 908 and set by the
controller.

[00148] In some cases, it may be desirable to calibrate one or more sensors of a
beverage system prior to first use or after maintenance. For example, it may be desirable to
calibrate a load cell coupled to a carriage platform so that an accurate weight of the platform
may be measured. Fig. 40 is a flow chart depicting yet another embodiment of a method of
operating a beverage system for calibrating the beverage system. At block 912, one or more
system parameters are set on the beverage system. At block 914, calibration mode is set on
the beverage system. In calibration mode, one or more sensors on the beverage system may
be calibrated. According to the embodiment depicted in Fig. Z, the calibration mode is set to
calibrate a load cell configured to measure the weight of a beverage cup disposed on a
carriage platform of the beverage system. At block 916, a test mass having a known weight is
placed on the carriage platform, causing the load cell to output a signal indicative of the
measured weight of the test mass. At block 918, the known weight of the mass is entered on
the beverage system. In some embodiments, the known weight may be entered by an operator
at a user interface. In other embodiments, the known weight may be pre-stored on the
beverage system. At block 920 the one or more system parameters are updated. Updating the
system parameters may include comparing the known weight with the measured weight, and
adjusting the system parameters until they match. At bock 922, the calibration mode is exited.
[00149] While the present teachings have been described in conjunction with various
embodiments and examples, it is not intended that the present teachings be limited to such
embodiments or examples. On the contrary, the present teachings encompass various
alternatives, modifications, and equivalents, as will be appreciated by those of skill in the art.

Accordingly, the foregoing description and drawings are by way of example only.
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CLAIMS

What is claimed is:

1. A beverage system comprising:

a housing; and

a container fitting located on the housing and constructed and arranged to mount a
beverage ingredient container to the housing, wherein the container fitting includes a first
channel to permit flow of a gas into the beverage ingredient container and a second channel

to permit flow of a beverage ingredient out of the beverage ingredient container.

2. The beverage system of claim 1, wherein the container fitting is constructed and
arranged to mount the beverage ingredient container in an inverted configuration on the

housing.

3. The beverage system of claim 2, wherein the container fitting includes a support
extending from a base plate and constructed and arranged to be received in an opening of the

beverage ingredient container.

4. The beverage system of claim 3, wherein the first and second channels are formed in
the support.
5. The beverage system of claim 3, further comprising one or more compliant seals

constructed and arranged to engage the opening of the beverage ingredient container and seal

the beverage ingredient container.

6. The beverage system of claim 5, wherein the one or more seals are provided around
the post.
7. The beverage system of claim 4, wherein an opening of the first channel is spaced

from an opening of the second channel.
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8. The beverage system of claim 1, further comprising a valve coupled to the container
fitting, wherein the valve selectively permits and prevents flow of the beverage ingredient

through the first channel and flow of the gas through the second channel.

9. The beverage system of claim 8, further comprising a pump arranged to pump the gas

into the beverage container.

10. The beverage system of claim 9, wherein, when the valve is in a first configuration in
which the valve permits flow of the beverage ingredient through the first channel, flow of the
gas into the beverage container through the second channel causes the beverage ingredient to

flow out of the first channel.

11. The beverage system of claim 10, wherein, when the valve is in a second
configuration in which the valve prevents flow of the beverage ingredient through the first
channel, flow of the gas into the beverage container pressurizes the beverage container to a

pressure greater than an ambient pressure.

12. A beverage system comprising:
a housing having a dispensing region including a plurality of dispensing stations;
a track located in the dispensing region; and
a carriage movable along the track between the plurality of dispensing stations;

an actuator drivingly coupled to the carriage to move the carriage along the track.

13. The beverage system of claim 12, further comprising a controller operatively

associated with to the actuator to control movement of the carriage along the track.

14. The beverage system of claim 13, wherein the controller controls the actuator to
provide a non-uniform acceleration profile for the carriage when moving the carriage

between the plurality of dispensing stations.
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15. The beverage system of claim 12, wherein the plurality of dispensing stations includes
a first dispensing station to dispense alcoholic beverage ingredients and a second dispensing

station to dispense non-alcoholic beverage ingredients.

16. The beverage system of claim 12, wherein the plurality of dispensing stations includes
a first dispensing station to dispense alcoholic beverage ingredients, a second dispensing
station to dispense non-alcoholic non-carbonated beverage ingredients, and a third beverage

station to dispense non-alcoholic carbonated beverage ingredients.

17. The beverage system of claim 12, wherein each dispensing station of the plurality of

dispensing stations is arranged to dispense a different beverage ingredient.

18. The beverage system of claim 12, wherein each dispensing station of the plurality of

dispending stations is located at a different position along the track.

19. The beverage system of claim 12, wherein the carriage is constructed and arranged to

receive a beverage cup and move the beverage cup between the plurality of dispensing

stations.
20. The beverage system of claim 12, wherein the actuator includes a stepper motor.
21. A beverage system comprising:

a housing having a dispensing region; and
a beverage cup receivable in the dispensing region, the beverage cup comprising:

a base including an actuator; and

a receptacle mounted on the base and including an agitator coupled to the
actuator, wherein the actuator is constructed and arranged to move the agitator to mix

one or more beverage ingredients received in the receptacle to form a beverage.

22. The beverage system of claim 21, further comprising a track located in the dispensing

region and a carriage movable along the track between a plurality of dispensing stations, the
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carriage constructed and arranged to couple to the base of the beverage cup to move the

beverage cup between the dispensing stations.

23. The beverage system of claim 22, wherein the actuator is wirelessly powered by a

power transmitter located in the carriage.

24. The beverage system of claim 23, further comprising a first coil located in the
carriage and coupled to a power supply, and a second coil located in the base, wherein the

second coil is electrically connected to the actuator and inductively coupled to the first coil.

25. The beverage system of claim 24, wherein the inductive coupling of the first and
second coils transmits power from the power supply to the actuator to wirelessly power the

actuator.

26. The beverage claim of 21, wherein the actuator includes a motor constructed and

arranged to rotate the agitator within the receptacle.

27. A method of operating a beverage system, the method comprising:

moving a beverage cup along a track to a first dispensing station of a beverage
system,;

flowing a gas into a first container containing a first beverage ingredient;

causing flow of the first beverage ingredient out of the first container, at least in part,
due to the flow of the gas into the first container; and

dispensing the first beverage ingredient into the cup at the first dispensing station.

28. The method of claim 27, further comprising:

moving the beverage cup to a second dispensing station;

flowing the gas into a second container containing a second container of a second
beverage ingredient;

causing flow of the second beverage ingredient out of the second container, at least in

part, due to the flow of the gas into the second container; and
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dispensing the second beverage ingredient into the beverage cup.
29. The method of claim 28, wherein the first beverage ingredient is an alcoholic

beverage ingredient, and the second beverage ingredient is a non-alcoholic beverage

ingredient.

30. The method of claim 28, further comprising mixing the beverage ingredients with an

agitator located within the beverage cup.

31. The method of claim 27, further comprising flowing the gas into the first container

after dispensing the first beverage ingredient to pressurize the first container.

32. The method of claim 27, further comprising selecting a desired beverage with a user

interface.
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