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BEVERAGE DISPENSING DEVICE

PRIORITY
[0001]  This application claims priority under 35 U.S.C. 119(e) to provisional application
61/419,977 filed on December 6, 2010, which is hereby incorporated by reference in its entirety.

TRADEMARKS
[0002] COCA-COLA® is a registered trademark of The Coca-Cola Company, Atlanta, Ga.,
U.S.A. Other names used herein may be registered trademarks, trademarks or product names of The

Coca-Cola Company or other companies.

_ TECHNICAL FIELD
[0003] The present disclosure relates generally to a beverage dispenser for on demand, gravity
fed or gravity driven dispensing of a pre-mixed or otherwise ready to drink beverage that has been
thermally regulated through natural convection. The present disclosure more particularly relates to a
beverage dispenser that enables pre-mixed or otherwise ready to drink beverage containers (i.c.,
beverage containers with beverage contents that are pre-mixed or otherwise ready to drink) to be
attached to the beverage dispenser and, without the aid of electricity or electro-mechanical devices,

enables dispensing a thermally regulated beverage on-demand to an intended customer.

BACKGROUND

[0004] Beverage delivery to on-demand point of purchase or point of thirst customers, such as
fountain drink customers, in some locales has heretofore not been achieved in an efficient, cost-
effective, easily re-producible manner. In developed countries such on-demand beverage delivery
typically occurs through complex electro-mechanical beverage dispensers. Such electro-mechanical
beverage dispensers may mix multiple ingredients, such as a syrup concentrate and a diluent, at the
point of dispensing the beverage. For example, an electro-mechanical beverage dispenser may mix
COCA-COLA® syrup with carbonated water as the COCA-COLA® beverage is being dispensed.

[0005] In developing locales, such electro-mechanical beverage dispensers may not be suitable,
Such non-suitability may exist because of the size or cost of the beverage dispensers, lack of reliable

electrical resources to power the beverage dispensers, and/or lack of supply chains or infrastructure
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suitable to reliably deliver the required ingredients to mix the beverages. For example, large bag-in-
box syrups and food grade CO, containers often used in electro-mechanical beverage dispensers
may not be readily available in some locales. Further, potable water supplies may not be readily
available.

[0006] In some developing locales customers may be serviced with returnable, refillable
containers. For example, a customer may enter a merchant location, purchase a beverage for
consumption, and be supplied with a refillable container, such as a glass bottle, containing the
purchased beverage. The customer may be unable to remove the beverage-filled glass bottle from
the merchant location because the glass bottle may remain the property of a beverage company
supplying the merchant or the merchant themmselves, Therefore, the customer may be required to
consume the enfirety of the beverage at the merchant location and return the glass botile.
Alternatively, the customer may transfer the beverage from the glass bottle to another container
carried or otherwise owned by the customer and return the glass bottle.

{0007} Because each container may be returned for a deposit, some customers may not be able
to purchase the container with the beverage so that the customer may enjoy the beverage at their
leisure rather than being constrained to the merchant location as described above. Also, some
customers may not want to ot be able to pay for the entire amount of beverage within the container.
Accordingly, use of the aforementioned returnable, refillable containers may limit the consumer base

in some locales.

SUMMARY

[0008] In one aspect, the invention includes a beverage dispenser comprising a dispensing shelf
configured to suppott installation of one or more ready to drink beverage containers for gravity fed
beverage dispensing. The beverage dispenser further comprises a thermal regulant storage area
adapted to store a thermal regulant that regulates the temperature of beverage contents of the one or
more beverage containers through natural convection.

The beverage dispenser of ¢laim 1, further comprising:

[0009] In some embodiments, the beverage dispenser further comprises a thermally insulated
beverage compartment that encloses the thermal regulant storage area and at least a portion of the
dispensing shelf configured to support installation of one or more ready to drink beverage

containers,
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[0010] In some embodiments, the beverage dispenser further comprises a pre-regulating
compartment below the thermally insulated beverage compartment and adapted to store one or more
beverage containers. |

[0011} In some embodiments, the dispensing shelf comprises an opening above the pre-
regulating compartment to facilitate fluid communication between the pre-regulating compartment
and the thermally insulated beverage compartment.

[0012] In another aspect, the invention includes a beverage dispenser comprising a thermal
regulant storage area adapted to store a thermal regulant. The beverage dispenser further comprises
a thermally insulated beverage compartment that encloses the thermal regulant storage area and is
configured to support installation of one or more ready to drink beverage containers for gravity fed
beverage dispensing. The ambient temperature in the thermally insulated beverage compartment is
regulated through natural convection.

[0013] In some embodiments, the beverage dispenser further comprises a pre-regulating
compartment below the thermally insulated beverage compartment and adapted to store one or more
beverage containers.

[0014] In some embodiments, the thermally insulated beverage compartment comprises an
opening above the pre-regulating compartment to facilitate fluid communication between the pre-
regulating compartment and the thermally insulated beverage compartment,

[0015] These and other features will be more clearly understood from the following detailed

description taken in conjunction with the accompanying drawings and claims,

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] For a more complete understanding of the present disclosure, reference is now made to
the following brief description, taken in connection with the accompanying drawings and detailed
description, wherein like reference numerals represent like parts.
[0017] Fig. 1 illustrates a front view of an exemplary beverage dispenser according to a first
aspect of the disclosure.
{0018] Fig. 2 illustrates a cross-section view of an exemplary beverage dispenser according to
the first aspect of the disclosure.
[0019)] Fig. 3A illustrates a cross-section view of a bottom portion of an exemplary beverage

dispenser according to the first aspect of the disclosure.
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[0020] Fig. 3B illustrates a cross-section view of an exemplary beverage dispenser according to
the first aspect of the disclosure with one-way valve of a pre-regulating drawer in a closed position,
[0021] Fig. 3C illustrates a cross-section view of an exemplary beverage dispenser according to
the first aspect of the disclosure with one-way valve of a pre-regulating drawer in an open position.
[0022} Fig. 4 illustrates a perspective view of a lower portion of an exemplary beverage
dispenser according to the first aspect of the disclosure,

[0023] Fig. 5A illustrates a side view of an exemplary beverage dispenser according to the first
aspect of the disclosure with a thermal tray in a stowed position.

[0024] Fig. 5B illustrates a side view of an exemplary beverage dispenser according to the first
aspect of the disclosure with the thermal tray in a lowered position.

[0025] Fig. 5C illustrates a side view of an exemplary beverage dispenser according to the first
aspect of the disclosure with the thermal tray in a lower locked position.

[0026] Fig. 5D illustrates a side view of an exemplary beverage dispenser according to the first
aspect of the disclosure with the thermal tray in a lower locked position with the lid opened.

[0027] Fig. 6 illustrates a perspective view of an exemplary beverage dispenser according to the
first aspect of the disclosure with the thermal tray in a stowed position.

[0028] Fig. 7 illustrates a perspective view of an exemplary beverage dispenser according to the
first aspect of the disclosure with the thermal tray in a lower locked position with the lid opened.
[0029] Fig. 8 illustrates a perspective view of the thermal tray.

[0030] Fig, 9 illustrates a perspective view of an exemplary beverage dispenser according to the
first aspect of the disclosure with a thermal drawer.

[0031] Fig. 10 illustrates a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure with a reduced front door height and a separate thermal drawer.
[0032] Fig. 11 illnstrates a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure with a top access door.,

[0033] Fig. 12 illustrates a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure with a thermal package.

[0034] Fig. 13 illustrates a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure with a modular storage drawer and a cup holder.

[0035] Fig, 14 illustrates an exploded view of an exemplary beverage dispenser according to a

second aspect of the disclosure.



WO 2012/078604 PCT/US2011/063493

[0036] Fig. 15 illustrates a perspective view of an exemplary beverage dispenser according to a
third aspect of the disclosure.

[0037] Fig. 16 illustrates a perspective view of an exemplary beverage dispenser according to
the third aspect of the disclosure showing the storage drawer.,

[0038] Fig. 17 illustrates a perspective view of an exemplary beverage dispenser according to
the third aspect of the disclosure showing the top lid.

[0039]  Fig. 18 illustrates a side view of a dispenser assembly in a dispensing state.

[0040] Fig. 19 illustrates a side view of the dispenser assembly in an installation state,

[0041] Fig. 20A illustrates a front perspective view of an exemplary beverage dispenser
according to a fourth aspect of the disclosure.

0042] Fig. 20B illustrates a rear perspective view of an exemplary beverage dispenser
according to a fourth aspect of the disclosure.

{0043] Fig. 21A illustrates a first side view of a dispenser assembly of the exemplary beverage
dispenser according to the forth aspect of the disclosure.

[0044] Fig. 21B illustrates a second side view of a dispenser assembly of the exemplary
beverage dispenser according to the fourth aspect of the disclosure.

[0045] Fig. 21C illustrates a perspective view of the dispenser assembly of the exemplary
beverage dispenser according to the forth aspect of the disclosure.

[0046] Fig. 22A illustrates a perspective view of an exemplary beverage dispenser according to
a fifth aspect of the disclosure.

[0047] Fig. 22B illustrates another perspective view of the exemplary beverage dispenser
according to the fifth aspect of the disclosure.

[0048] Fig. 23A illustrates a first side view of a dispenser assembly of the exemplary beverage
dispenser according to the fifth aspect of the disclosure in a dispensing state.

[0049] Fig. 23B illustrates a second side view of a dispenser assembly of the exemplary
beverage dispenser according to the fifth aspect of the disclosure in a refilling state.

[0050] Fig. 23C illustrates a perspective view of a dispenser assembly of the exemplary
beverage dispenser according to the fifth aspect of the disclosure,

[0051] Fig. 24 illustrates a perspective view of a beverage dispenser according to a sixth aspect

of the disclosure.
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[0052] Fig. 25 illustrates a side perspective view of the beverage dispenser according to the sixth
aspect of the disclosure '

[0053] Fig. 26 illustrates a see-through perspective view of the beverage dispenser according to
the sixth aspect of the disclosure,

[0054] Fig. 27A illustrates a side view of a dispenser assembly of the exemplary beverage
dispenser according to the sixth aspect of the disclosure in a refilling state.

[0055] Fig. 278 illustrates a side view of a dispenser assembly of the exemplary beverage

dispenser according to the sixth aspect of the disclosure in a dispensing state.

DETAILED DESCRIPTION

[0056] It should be understood at the outset that although illustrative implementations of one or
more embodiments are illustrated below, the disclosed systems and methods may be implemented
using any number of techniques, whether currently known or in existence. The disclosure should in
no way be limited to the illustrative implementations, drawings, and techniques illustrated below,
but may be modified within the scope of the appended claims along with their full scope of
equivalents.

[0057] As used herein, the phrase “pre-mixed beverage” is intended to encompass beverages
that are ready to drink and do not require mixing with other ingredients prior to consumption, For
example, a 2-liter bottle of COCA-COLA® is a pre-mixed beverage. In contrast, a bag-in-box syrup
of COCA-COLA® is not a pre-mixed beverage because the syrup may need to be mixed with a
diluent such as carbonated water prior to consumption. Similarly, a container of MINUTE MAID®
orange juice is a pre-mixed beverage. In contrast, a MINUTE MAID® concentrate is not a pre-
mixed beverage because the concentrate may need to be mixed with a diluent such as water prior to
consumption,

{0058] As used herein, the phrase “ready to drink” beverage(s) is intended to encompass
beverages that are in a consumable state as intended by a beverage maker. For example, while
COCA-COLA® syrup may be in a consumable state, The Coca-Cola Company may intend for the
COCA-COLA® syrup to be mixed with carbonated water prior to consumption. Similarly, other
beverage concentrates, while in a consumable state, may not be intended for consumption as a
beverage concentrate alone, but may be intended for consumption as a beverage after mixing with a

diluent. Also, a “ready to drink™ beverage is intended to encompass beverages that are not mixed
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from concentrate. For example, fresh squeezed orange juice, brewed tea, water, or other beverages
that are not mixed from concentrate may be “ready to drink™ beverages.

[0059] As used herein, the term “beverage” is intended to encompass both still, or non-
carbonated, and sparkling, or carbonated, beverages.

[0060] As used herein, the term “removable” is intended to encompass both partially removable
components and fully removable components. For example, as described in more detail below in
conjunction with Figs. 5A-5D, the thermal tray is at least partially removable from a stowed position
in the beverage dispenser so as to facilitate refilling the thermal tray. Similatly, as described in more
detail below in conjunction with Figs. 9-10, the thermal drawers may be fully removable from the
beverage dispenser.

[0061] As used herein, the phrase “thermal regulant” is intended to encompass any material that
adds or removes heat from a system. For example, ice is a thermal regulant that may be used to cool
a system. In contrast, hot water is a thermal regulant that may be used to heat a system.

[0062] Spatially relative terms, such as "beneath”, "below", "lower", "above", "upper", and the
like, may be used herein for ease of description to describe one clement or feature's relationship to
another element(s) or feature(s) as ilfustrated in the figures. It will be understood that the spatially
relative terms are intended to encompass different orientations of the device in addition to the
orientation depicted in the figures. For example, if the device in the figures is turned over, elements
described as "below" or "beneath” other elements or features would then be oriented "above" the
other elements or features.

[0063] Referring to Figs. 1-15, views of an exemplary beverage dispenser according to a first
aspect of the disclosure are shown. As described in more detail below, the beverage dispenser
according to the first aspect of the disclosure includes a thermally insulated compartment for
installing one or more pre-mixed or otherwise ready to drink beverage containers (i.c., beverage
containers with beverage contents that are pre-mixed or otherwise ready to drink) in an inverted
position to enable thermally regulated, gravity fed, on demand dispensing of the beverage contents
therein. The beverage dispenser according to the first aspect of the disclosure further includes a
removable thermal tray that is adapted to store a thermal regulant, such as ice, gel packs, or hot
water, for example. The thermal tray enables regulating the temperature of the one or more pre-
mixed or otherwise ready to drink beverage containers through natural convection based on heat

added or removed from the thermally regulated compartment by one or more thermal regulants
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cartied within the thermal tray. The beverage dispenser according to the first aspect of the
disclosure may further include a pre-regulating storage compartment that is adapted to store one or
more additional beverage containers. The pre-regulating storage compartment may use waste heat
from the thermal tray to begin regulating the temperature of the one or more pre-mixed or otherwise
ready to drink beverage containers stored therein. These and more features of the exemplary
beverage dispenser according to the first aspect of the disclosure are described in detail below,
wherein like reference numerals represent like parts.

[0064] Referring to Fig. 1, a front view of an exemplary beverage dispenser 100 according to
the first aspect of the disclosure is shown, The beverage dispenser 100 enables on demand and
gravity fed dispensing of pre-mixed or otherwise ready to drink beverages that are thermally
regulated through natural convection. The beverage dispenser 100 is illustrated in Fig, 1 with the
front door 124 removed so as to show the intetior features. The beverage dispenser 100 includes a
thermally insulating base 102 that, together with the front door 124, defines a thermally insulated or
thermally regulated beverage compartment 104, The beverage compartment 104 may alternately be
referred to as a beverage enclosure, Fig. 2 shows additional detail through a cross-section view of
the beverage dispenser 100 about the line A-A in Fig. 1. The thermally regulated beverage
compartment 104 regulates the temperature of one or more pre-mixed or otherwise ready to drink
beverage containers (not shown) installed therein. In some embodiments three beverage containers
may be installed in the beverage compartment 104, though installation of more or less beverage
containers within the beverage compartment is contemplated by this disclosure. The beverage
containers may be installed adjacent to one another in a line, along an arc, or in any other pattern
within the beverage compartment 104,

[0065] The base 102 may be formed by an exterior shell encasing an insulating material. For
example, the exterior shell may be made of a plastic, metal, or ceramic material, though in some
embodiments of the disclosure, a plastic shell is used for its light weight and durability. The
insulating material may be insulating foam, insulating fiber, or other such material, though in some
embodiments of the disclosure, insulating foam is used for its light weight and insulation properties.
Alternatively, the base 102 may be integrally formed from a single insulating material. In some
embodiments of the disclosure the exterior shell is made of plastic and the insulating material is

made of a foam material so as to improve the portability of the beverage dispenser 100,
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[0066] The temperature is regulated within the beverage compartment 104 through natural
convection based on heat added or removed by one or more thermal regulants carried or stored
within a removable thermal tray 106. The thermal tray 106 may be considered a thermal regulant
storage area. For example, in order to cool the beverage compartment 104, a thermal regulant such
as ice or one or more re-freezable packs may be added to the thermal tray 106. Similarly, in order to
heat the beverage compartment 104, a thermal regulant such as hot water or coals may be added to
the thermal tray 106. One of ordinary skill in the art will readily recognize that in natural
convection, fluid flow (e.g., cooled or heated air flow within the beverage compartment 104) is not
generated by an external source such as a pump, fan, or other such mechanical or electro-mechanical
device. The thermal tray 106 may be made of any thermally conductive material such as a metal,
plastic, or a ceramic, though in some embodiments the thermal regulant may be made of aluminum,
While shown in Fig. 1 as a solid tray, the thermal tray 106 may include perforations to more readily
enable heat transfer between the thermal regulant and the beverage compartment 104,

[0067] To facilitate reloading of the thermal tray 106, the beverage dispenser 100 includes a
support shelf 108, a cavity 110, and a cam 112, As shown in Figs. 5A-5D and described in greater
detail below, the support shelf 108 supports the thermal tray 106 while reloading thermal regulant.
The cavity 110 provides a space into which a rear portion of the thermal tray 106 may fit. In some
embodiments, the cavity 110 may be sized to frictionally lock the thermal tray 106 in place.
Alternatively, the thermal tray 106 may freely enter and exit from within the cavity 110. The cam
112 provides a path over which a wheel, roller, or axel of the thermal tray 106 may roll,

[0068] The beverage dispenser 100 may optionally include a pre-regulating drawer 114, The
pre-regulating drawer 114 is a storage compartment adapted to store one or more pre-mixed or
otherwise ready to drink beverage containers 138, The pre-regulating drawer 114 may use waste
heat from the thermal tray 106 to begin regulating the temperature of the one or more pre-mixed or
otherwise ready to drink beverage containers 138 stored therein. For example, ice melt water may
be collected in pre-regulating drawer 114 so as to pre-cool the beverage container 138 prior to
installation in the beverage compartment 104. The pre-regulating drawer 114 may also be directly
loaded with thermal regulant. For example, ice may be directly loaded into the pre-regulating
drawer 114 to further accelerate pre-cooling of the beverage container 138,

[0069] ‘The beverage dispenser 100 includes an upper door mount 116 and a lower door mount

118 to facilitate attaching the front door 124 to the base 102, The front door 124 may rotate about
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an axis between the upper door mount 116 and the lower door mount 118, While the upper door
mount 116 and the lower door mount 118 are shown in Fig. 1 on the right side of the beverage
dispenser 100, the door mounts 116, 118 may alternatively be placed on the left side of the beverage
dispenser 100, In such a case, the front door 124 would open from right to left as opposed to left to
right as shown in the figutes,

[0070] The beverage dispenser 100 further includes a dispensing shelf 120. The upper side of
the dispensing shelf 120 supports beverage containers installed in the beverage compartment 104.
The lower side of the dispensing shelf 120 supports a dispenser assembly 168 to facilitate dispensing
of beverage contents from the beverage containers installed in the beverage compartment 104,
Various embodiments of the dispenser assembly 168 are discussed in detail below, The dispensing
shelf 120 may be integrally formed with the base 102 of the beverage dispenser or the dispensing
shelf 120 may be separately formed and attached to the base 102, as shown in Figs. 3A-3C.

[0071]  The beverage dispenser 100 includes a cup rest 122 positioned below the dispensing
shelf 120. The cup rest 122 provides a stable planar surface upon which a customer’s cup or
beverage container of choice may securely rest while dispensing a beverage. The cup rest 122 may
include a splash mat (shown in Fig. 3A) and/or a drain plate (not shown),

[0072] The beverage dispenser 100 may also include a slanted top surface that follows a first
contour 146 when viewed from the front. The slanted top surface follows a second contour 148
when viewed from the side as best seen in the cross-section view of Fig. 2. The slanted top surface
prevents merchants from stacking off-brand, distracting, or unattractive merchandise or storage
containers on top of the beverage container 100.

[0073] Referring to Fig. 3A, a cross-section view of a bottom portion of an exemplary beverage
dispenser according to the first aspect of the disclosure is shown. As mentioned above, the
dispensing shelf 120 may be separately formed and attached to the base 102, such as through
engagement with slot 125, The slot 125 may extend the length of the interior back wall of the base
102 or may additionally extend along one or both of the interior side walls of the base 102. To
enable installation of the dispenser assembly 168 and a container mount 170, discussed in more
detail below, the dispensing shelf 120 includes a beverage aperture 126 for each beverage container
to be installed within the beverage compartment 104. The beverage aperture 126 may optionally
include a groove 127 to accept a portion of the dispenser assembly 168 or the container mount 170,

In some embodiments the groove 127 may be a keying or alignment groove that ensures that the
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dispenser assembly 168 is installed facing in the correct direction and prevents rotation of the
dispenser assembly 168 within the beverage aperture 126. While the groove 127 is only shown on
one side of the aperture 126 in the cross-section view of Fig, 3A, the groove 127 may also be present
on the opposite side of the aperture 126.

[0074] A back portion of the dispensing shelf 120 may include an aperture 130 to enable fluid
communication between the beverage compartment 104 and the pre-regulating drawer 114. The
aperture 130 may enable convective heat transfer between the beverage compartment 104 and the
pre-regulating drawer 114. For example, while cooling a beverage container in the beverage
compartment 104, the pre-regulating drawer 114 may facilitate cooling of the one or more beverage
containers 138 stored therein through natural convection enabled by fluid communication through
the apetture 130. Similarly, one or more beverage containers 138 stored in the pre-regulating drawer
114 may be warmed through natural convection enabled by fluid communication through the
aperture 130.

[0075] Additionally, when ice is used as a thermal regulant in the thermal tray 106, the fluid
communication provided by the aperture 130 enables melt water to drain into and collect in the pre-
regulating drawer 114, By collecting the ice melt in the pre-regulating drawer 114, the one or more
beverage containers 138 stored therein may begin to be cooled. Similarly, other fluids that may be
contained within the thermal tray 106 or that may be discharged from the thermal tray 106 may be
communicated to the pre-regulating drawer 114 via the aperture 130,

[0076] To encourage fluid flow through the aperture 130, the back portion of the dispensing
shelf 120 may have a sloped surface 128. While the sloped surface 128 is shown in Fig. 3A to have
a “V” shape, the stoped surface 128 may also form a cone or funnel shape about the aperture 130.
While only one aperture 130 is shown in Fig, 3A, the dispensing shelf 120 may include a plurality of
the aperture 130 along the length and/or width of the dispensing shelf 120 above the pre-regulating
drawer 114. In some embodiments, openings other than the aperture 130 may provide fluid
communication between the beverage compartment 104 and the pre-regulating drawer 114. For
example, the aperture 130 may be replaced with a slot, a grill, or other open forms without departing
from the spirit or scope of the disclosure.

[0077) In some embodiments, the pre-regulating drawer 114 may include an integrally formed

grip 132 to facilitate opening and closing of the pre-regulating drawer 114, Alternatively, the pre-
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regulating drawer 114 may have a handle, knob, or other such structure affixed to the outer surface
of the pre-regulating drawer 114 to facilitate opening and closing.

[0078] To improve insulating properties of the beverage dispenser 100, the front door 124 and
the pre-regulating drawer 114 may have overlapping geometries with the base 102 and/or the
dispensing shelf 120 (when distinct from the base 102). Such overlapping geometries help to trap
air inside the beverage dispenser 100 and provide surfaces on which scals may be affixed or
embedded to further reduce air flow. Specifically, at the point of engagement between the pre-
regulating drawer 114 and the dispensing shelf 120, the dispensing shelf 120 may include a lip 140.
As shown in Fig, 3A, the lip 140 may extend below the top surface of the pre-regulating drawer,
Similarly, the front door 124 may include a surface 142 that extends beyond and overlaps with the
front surface of the dispensing shelf 120 and the base 102 with which the front door 124 contacts in
a closed position, In some embodiments, the overlapping geometry of the lip 140 may, by itself, act
as an insulating seal between the front door 124 and the base 102 and maintain the front door 124 in
a closed position. Accordingly, the front door 124 may avoid the use of an aitachment mechanism
to maintain the front door 124 in a closed position.

[0079] In some embodiments, the front door 124 and/or the base 102 may include corresponding
attachment mechanisms for positively closing the front door 124. For example, front door 124 and
the base 102 may each include one or more magnets for positively closing the front door 124.
Alternatively, the front door 124 may include a latch and the base 102 may include a latch point for
positively closing the front door 124. Other attachment mechanisms would be readily apparent to
those of ordinary skill in the a1t and may be used to positively close the front door 124,

10080] The base 102 may include a rear aperture 134 at a location corresponding to a rear
aperture 135 of the pre-regulating drawer 114. The rear aperture 135 of the pre-regulating drawer
114 may be at an intermediate position along a rear surface of the pre-regulating drawer 114, When
installed in the base 102, the rear aperture 135 of the pre-regulating drawer 114 is aligned with and
in fluid communication with the rear aperture 134 of the base so as to enable draining of excess fluid
from the pre-regulating drawer 114. In some embodiments, a drain hose may be attached to the rear
aperture 134 of the base 102 to catry the excess fluid away from the beverage dispenser 100. The
fluid communication between the rear apertures 134, 135 maintains the fluid level 136 of the pre-
regulating drawer 114 at a position below the top of the pre-regulating drawer so as to prevent fluid

over-flow of the pre-regulating drawer 114, In some embodiments, one or more seals may be
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present about the rear aperture 134 of the base and/or the rear aperture 135 of the pre-regulating
drawer 114 so as to prevent leakage of fluid between the back surface of the pre-regulating drawer
114 and the lower interior rear wall of the base 102,

[0081} Referring to Figs. 3B and 3C, the rear aperture 135 of the pre-regulating drawer may
include a one-way valve 137 to prevent fluid leakage through the rear aperture 135 when installing
or removing the pre-regulating drawer 114, As shown in Fig. 3B, the one-way valve 137 is in a
closed position. The one-way valve 137 may include a top member 141 and a bottom member 143
that are biased to engage with each other and fluidly seal or otherwise reduce fluid flow through the
rear aperture 135. The top and bottom members 141, 143 may be formed of an elastomeric material.
Alternatively, the top and bottom members 141, 143 may be rigid members that are spring-biased to
engage with one another, The base 102 may include a hollow protrusion 139 installed in the rear
aperture 134 for engaging the one-way valve 137. The hollow protrusion 139 may interfere with the
top and bottom members 141, 143 to thereby open the one-way valve 137, As shown in Fig. 3C, the
one-way valve is in an open position. The adapter 139 has been pushed through the one-way valve
137 such that the top and bottom members 141, 143 are no longer engaged with one another,
Therefore, fluid may flow from the pre-regulating drawer 114, through the hollow protrusion 139,
and ultimately out the rear aperture 134. The one-way valve 137 may include a ramped lead-in 145
to tacilitate pushing the pre-regulating drawer 114 into the beverage dispenser 100 without requiring
alignment effort by the user. In other words, the ramped lead in 145 enables easy engagement of the
hollow protrusion 139 with the one-way vatve 137.

[0082] Referring to Fig. 4, a perspective view of a lower portion of an exemplary beverage
dispenser according to the first aspect of the disclosure is shown. As shown in Fig, 4, the lower side
of the dispensing shelf 120 may include a recessed arca 144 to facilitate easier opening of the front
door 124. The recessed area 144 is on a side of the dispensing shelf 120 opposite the upper and
lower door mounts 116, 118, Alternatively, the front door 124 may itself include a recessed area
144 on the lower surface of the front door 124,

[0083] With reference to Figs. 5A-5D, the operation of and the various positions of the thermal
tray 106 are discussed, Fig, SA shows a side view of an exemplary beverage dispenser according to
the first aspect of the disclosure with the thermal tray 106 in a stowed position. As shown in Fig,
5A, the thermal tray 106 includes a roller 150 that provides an axis of rotation of the thermal tray

106. In the stowed position, the roller 150 is engaged with a front catch 156 of the cam 112.
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[0084] Fig. 5B shows a side view of an exemplary beverage dispenser according to the first
aspect of the disclosure with the thermal tray 106 in a lowered position. The thermal tray 106 may
be lowered into the lowered position by rotating the thermal tray 106 about the roller 150, The
support shelf 108 partially suppoits the thermal tray 106 in the lowered position.

[0085] Fig. SC shows a side view of an exemplary beverage dispenser according to the first
aspect of the disclosure with the thermal tray 106 in a lower locked position. In the lower locked
position, a rear portion of the thermal tray 106 fits within the cavity 110 and the support shelf 108
supports the thermal tray 106. In the lower locked position, the roller 150 is engaged with a rear
catch 152 of the cam 112. The thermal tray 106 may be locked into the lower locked position by
pushing back on the thermal tray 106 in the lowered position. As best seen in Fig. 5B, the cam 112
includes a ridge 154 over which the roller 150 travels in order to alternately engage the front catch
156 and the rear catch 152. Therefore, the ridge 154 aids in maintaining the thermal tray 106 in
cither the tower locked position or the lowered position. To position the thermal tray 106 into the
lower locked position, enough force must be applied to the thermal tray 106 for the roller 150 to
travel over the ridge 154 and subsequently engage with the rear catch 152. In some embodiments,
the front catch 156 and the rear catch 152 may lock the roller 150 in the respective catch, such as
through friction, a spring, or other such mechanical engagement.

[00806] Fig, 5D shows a side view of an exemplary beverage dispenser according to the first
aspect of the disclosure with the thermal tray 106 in a lower locked position with a lid 160 opened.
The lid 160 may be connected to the thermal tray 106 with a hinge 158, shown in Fig. 5C, to enable
opening and closing of the lid. In the lower locked position with the lid 160 opened additional
thermal regulant (e.g., ice or hot water) inay be loaded into the thermal tray 106, During loading, the
support shelf 108 and the cavity 110 stabilize the thermal tray 106 and support the additional weight
of the thermal regulant added to the thermal tray 106. Once the thermal tray 106 is reloaded, the lid
160 may be closed and the procedure reversed for moving the thermal tray 106 into the stowed
position again.

[0087] As shown in Figs. 5B-5D, the thermal {ray 106 may be at least partially removed from
the beverage dispenser 100 and as such the thermal tray 106 may be considered partially removable.
As iHustrated, the cam 112 is open between the front catch 156 and the rear catch 152, Therefore, it
is possible for the thermal tray 106 to be moved to an intermediate position between the front catch

156 and the rear catch 152 and be lifted off of the cam 112. Accordingly, the thermal tray 106 may
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also be fully removed from the beverage dispenser 100 for cleaning and maintenance and as such the
thermal tray 106 may be considered fully removable. In some embodiments, the cam 112 may form
a closed figure through which roller 150 may travel so as to prevent the thermal tray 106 from being
fully removed from the beverage dispenser 100.

[0088] Referring to Fig. 6, a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure is shown with the thermal tray in a stowed position. As shown in
Fig. 6, the thermal tray 106 may be perforated with a plurality of perforations 162, The perforations
aid in heat transfer between the beverage compartment 104 and the thermal regulant carried in the
thermal tray 106. Additionally, when ice is used, the perforations 162 enable the ice melt to drain
out of the thermal tray 106 for collection in the pre-regulating drawer 114, as discussed above.
[0089] The thermal tray 106 may generally take the shape of an inverted “L” in the stowed
position. The thermal tray 106 may have a first storage area portion located behind beverage
containers installed within the beverage compartment 104 and a second storage area portion located
above beverage containers installed within the beverage compartment 104, In some embodiments,
the second storage area may have a sloped surface 164 on the front end to match the contoured front
edge of the beverage dispenser 100. As illustrated, the first storage area pottion of the thermal tray
106 is longer than the second storage area portion. However, the first and second storage area
portions of the thermal tray 106 may be of equal length or the second storage area may be longer
than the first storage area.

[0090] The thermal tray 106 may take any desired shape within the beverage dispenser so long
as the thermal tray 106 does not obstruct the installation of beverage containers within the beverage
compartment 104 and the thermal tray 106 is at least partially removable to facilitate reloading, For
example, the thermal tray 106 may simply take a vertical square shape or other closed shape (e.g.,
polygon, ellipse, etc.) such that there is no second storage area above beverage containers installed
within the beverage compartment 104. As another example, the thermal tray 106 may take a
horizontal square shape or other closed shape such that there is no first storage area behind beverage
containers installed within the beverage compartment. It is further contemplated that the thermal
tray 106 may have more complex geometries such as a horizontal wave or other such shape to
contour around or otherwise complement the shape of the beverage containers stored within the

beverage compartment 104,
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[0091] In some embodiments, the beverage dispenser 100 may have an integrally formed
cartying handle 166. While only depicted on the left side of the beverage dispenser 100, a
corresponding carrying handle 166 may also be present on the right side of the beverage dispenser
100. In some embodiments, the carrying handle 166 is not integrally formed with the base 102, but
instead may be later attached to the base 102,

[0092] As shown in Fig. 6, the beverage dispenser 100, and more particularly the dispensing
shelf 120, supports a dispenser assembly 168 and a container mount 170. Briefly, the container
mount 170 facilitates the installation of a pre-mixed or otherwise ready to drink beverage container
in an inverted position within the beverage compartment 104. In some embodiments the container
mount 170 may include a container adapter 220 and a container support 222 (shown in Fig. 14). The
container support 222 may be aftixed to the dispensing shelf 120 with one or more connectors 224,
The container adapter 220 may be affixed to a beverage container, such as a bottle, prior fo
installation or in conjunction with installation in the beverage compartment 104, The container
adapter 220 may include a one-way valve vent 171 that is configured to vent air into the beverage
container as beverage contents are dispensed. The container adapter 220 may also include a
dispenser tube 184 that dispenses beverage contents through the dispenser assembly 168. The
dispenser tube 184 may be offset or coaxially formed with the vent 171. The container adapter 220
may further include snaps or other attachment mechanisms for attaching to the container support
222. TIn some embodiments, the container mount 170 may be constructed as described in Chinese
Patent Application 201110175521.7 {Atty. Dock, Num, CP1110569/ME) filed on June 23, 2011 to
Quande Gui, ef al. and Chinese Patent Application 201120220882.4 (Atty. Dock. Num.
CP2110569/ME) filed on June 23, 2011 to Quande Gui, ct al., both of which are incorporated herein
by reference in their entirety.

[0693] Referring to Fig. 7, a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure is shown with the thermal tray 106 in a lower locked position with
the lid 160 opened. In the stowed position, the thermal tray 106 may be secured by a latch 172 as
shown in Fig. 6. The latch 172 may prevent the thermal tray 106 from falling forward onto beverage
containers installed within the beverage compartment 104 or falling forward when the front door
124 is opened and there are no beverage containers installed within the beverage compartment 104.
In some embodiments the latch 172 may take the form of a leaf spring as shown in Fig. 7.

Alternatively, when the thermal tray is made out of a metal, one or more magnets may be installed
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on the rear interior wall on the base 102 so as to magnetically latch the thermal tray 106 in the
stowed position. It is contemplated that any mechanical or magnetic latch mechanism known to
those of ordinary skill in the art may be used to secure the thermal tray 106 to the base 102 in the
stowed position.

[0094] Referring to Fig. 8, a perspective view of the thermal tray 106 is shown. The lid 160 of
the thermal tray 106 may include a slot 174 that is sized and shaped to allow engagement with a
person’s finger to facilitate lifting of the lid 160. The lid 160 may also include a lock 176 that
securely attaches the lid 160 to the thermal tray 106. The lock 176 ensures that after reloading the
thermal tray 106 with thermal regulant, the lid 160 does not open while placing the thermal tray 106
in the stowed position. As shown in Fig. 8, the lock 176 may comprise a knob attached fo an
elliptical member. Upon rotating the knob such that the elliptical member is vertically oriented, the
elliptical member may slide under a lip 178 of the thermal tray 106. It is contemplated that any
mechanical or magnetic lock mechanism known to those of ordinary skill in the art may be used to
secure the lid 160 to the thermal tray 106.

[0095] With reference to Figs. 9-12, because the thermal tray 106 described above requires
removal of any beverage containers installed within the beverage compartment 104 prior fo
reloading the thermal tray 106, mid-day reloading of the thermal tray 106 may be time consuming.
Accordingly, various alternative thermal regulant storage compartments are contemplated.

{0096] Referring to Fig. 9, a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure is shown with a thermal drawer 161. The thermal drawer 161 may
be installed in the fop portion of the beverage compartment 104 above any beverage containers
installed therein. A plurality of re-freezable packs is shown in Fig. 9 to be stored within the thermal
drawer 161, though any thermal regulant may be stored therein, Because the thermal drawer 161 is
above where the beverage containers are installed within the beverage compartment 104, the thermal
drawer 161 may be removed and replaced while beverage containers remain installed in the
beverage compartment 104. Accordingly, the thermal drawer 161 may be reloaded without
removing any beverage containets installed within the beverage compartment 104. The thermal
drawer 161 may be made of thermally conductive material and may or may not have perforations on
a bottom surface of the thermal drawer.

[0097] Referring to Fig. 10, a perspective view of an exemplary beverage dispenser according to

the first aspect of the disclosure is shown with a reduced front door height and a separate thermal

17



WO 2012/078604 PCT/US2011/063493

drawer. While the thermal drawer 161 enables reloading without removing any beverage containers
installed within the beverage compartment 104, the front door 124 is opened to remove and replace
the thermal drawer 161. Accordingly, the temperature within the beverage compartment 104 may
require time to be re-regulated to a desired temperature,

[0098]  Rather than requiring that the front door 124 be opened for reloading of the thermal
drawer 161, the beverage dispenser 100 may include a thermal drawer 165 that is separate from the
front door 169. The thermal drawer 165 may be inserted into a storage area 163 above where
beverage containers are installed within the beverage compartiment 104, Because the thermal drawer
165 is separafe from the front door 169 the front face of the thermal drawer 165 may form part of the
exterior of the beverage dispenser 100. Similar to the embodiments described above, the thermal
drawer 165 may include perforations 167 to facilitate convective heat transfer as well as to enable
draining of fluids from the thermal drawer 165, such as when using ice as a thermal regulant, In
some emboditents, the thermal drawer 165 may not have any perforations 167. Also, in some
embodiments, the base of the thermatl drawer may be made of a thermally conductive material, such
as aluminum. In confrast, the front face of the thermal drawer 165 may be made of a thermally
insulating material.

[0099] With the thermal drawer forming part of the exterior of the beverage dispenser 100, the
front door 169 may be reduced in height or otherwise not fully span the entire height of the beverage
compartment 104. In other words, the top of the front door 169 may be at an intermediary position
along the height of the beverage compartment 104, For example, the front door 169 may be at about
2/3 the height of the beverage compartment 104.

[00100]  The thermal drawers 161, 165 may be pattially removable or fully removable from the
beverage dispenser 100. For example, a catch on the thermal drawers 161, 165 or the base 102 or
both may prevent the thermal drvawers 161, 165 from being fully removable. Alternatively, the
thermal drawers 161, 165 may be fully removable from the beverage dispenser 100,

[00101] Referring to Fig. 11, a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure is shown with a top access door 175. The top access door 175 may
engage with a corresponding hole 173 in the top surface of the beverage dispenser 100. The top
access door 175 may be attached to the beverage dispenser by any known means, such as by hinge,

latch, or through frictional engagement with the sidewalls of the hole 173. The top access door 175
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enables reloading of any of the thermal tray 106, thermal drawer 161, or thermal drawer 165 without
opening the front door 124 or the reduced height front door 169.

[00102] Referring to Fig. 12, a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure is shown with a thermal package 177. The thermal package 177
may be an enclosed package containing, for example, a re-freezable liquid or a re-heatable liquid or
solid to enable regulating the temperature within the beverage compartment 104, The thermal
package 177 enables quick swap outs with a fresh thermal package 177 when needed. Accordingly,
the thermal package 177 is fully removable from the beverage dispenser 100. For example, upon a
thermal package 177 melting, a fieshly frozen thermal package 177 may be swapped out with the
melted thermal package 177. Similar to the thermal drawers 161, 165 described above, the thermal
package 177 may be installed above where the beverage containers are installed within the beverage
compartment 104. Accordingly, the thermal package 177 may be replaced without removing any
beverage containers installed within the beverage compartment 104,

[00103] Refeming to Fig. 13, a perspective view of an exemplary beverage dispenser according to
the first aspect of the disclosure is shown with a modular storage drawer 179 and a cup holder 183.
The modular storage drawer 179 may be modularly atiached to the beverage dispenser 100 fo
provide additional storage area 181 in addition to the pre-regulating drawer 114. The modular
storage drawer 179 may be considered a modular beverage container storage compartment. In some
embodiments, thermal regulant may be added to the storage area 181 to begin heating or cooling the
beverage containers to a desired temperature. The beverage dispenser 100 may also include a cup
holder 183 for holding cups or other containers usable by customers to hold dispensed beverages.
[00104] Referring to Fig. 14, an exploded view of an exemplary beverage dispenser 200
according to a second aspect of the disclosure is shown. The beverage dispenser 200 enables on
demand and gravity fed dispensing of pre-mixed or otherwise ready to drink beverages that are
thermally regulated through natural convection. The beverage dispenser 200 according to the
second aspect of the disclosure includes a fixed thermal regulant storage arca 201 separated from a
beverage compartment 225 by a thermally conductive enclosure 226 that surrounds the beverage
compartment 225. The enclosure 226 may include a plurality of perforations to facilitate convective
heat transfer with the beverage compartment 225. The beverage compartment 225 provides a
thermally regulated area in which to install a series of pre-mixed or otherwise ready to drink

beverage containers for dispensing, but also in which to store a series of pre-mixed or otherwise
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ready fo drink beverage containers behind the installed beverage containers. The temperature is
regulated within the beverage compartment 225 through natural convection based on heat added or
removed by one or more thermal regulants in the thermal regulant storage arca 201, As shown in
Fig. 14, the beverage compartment 225 enables two beverage containers to be installed for on
demand dispensing and two beverage containers to be stored, though other numbers of beverage
containers may be installed or stored within the beverage compartment 225.

[00105])  The beverage containers installed within the beverage compartment 225 may be securely
maintained with a container holder 202. In some embodiments, the container holder is a leaf spring
that is shaped fo conform to shape of the beverage containers installed within the beverage
compartment 225. The leaf spring may also be shaped to avoid or otherwise go around the beverage
containers stored within the beverage compartment,

[60106] Because the thermal regulant storage area 201 is fixed, the storage area 201 may be
accessed by removing a lid 204 from the top of the beverage dispenser 200. The lid 204 mayalso be
considered a top access door. The lid 204 may be attached to the beverage dispenser 200 by
engaging latches 206 with latch points 208. It is contemplated by this disclosure that the lid 204
may be attached to the beverage dispenser in other ways, such as by hinge or any other lid
attachment mechanism known to those of ordinary skill in the art.

[00107] Similar to the pre-regulating drawer 114 described above, the beverage dispenser 200
may include a pre-regulating compartment 212 accessible via a door 210 in the side of the beverage
dispenser 200. In some embodiments, the pre-regulating compartment 212 may be replaced with the
pre-regulating drawer 114, or vice versa. While the door 210, and corresponding portal, is shown to
be attached to one side of the beverage dispenser, the door 210 may alternatively be attached to the
other side, rear, or front of the beverage dispenser 200,

[00108] The beverage dispenser 200 may also include a slotted cup rest 214, a drain pan 216, and
a drain pan holder 218. In some embodiments, the slotted cup rest 214, the drain pan 216, and the
drain pan holder 218 may be replaced with a splash mat. Similarly, the splash mat shown with the
cup rest 122 may be replaced with the slotted cup rest 214, the drain pan 216, and the drain pan
holder 218.

[00109] Referring to Figs. 15-17, perspective views of an exemplary beverage dispenser 300
according to a third aspect of the disclosure are shown. The beverage dispenser 300 enables on

demand and gravity fed dispensing of pre-mixed or otherwise ready to drink beverages that are
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thermally regulated through natural convection. Similar to the second aspect of the disclosure, the
beverage compartment 304 may enable both storage and installation of pre-mixed or otherwise ready
to drink beverage containers in the beverage dispenser 300. Also similar to the second aspect of the
disclosure, the beverage dispenser 300 includes a fixed thermal regulant storage area 302 separated
from the beverage compartment 304 by a thermally conductive enclosure. However, in conirast to
the perforated enclosure in the beverage dispenser 200, the enclosure in the beverage dispenser 300
is solid, or in other words not perforated. The temperature is regulated within the beverage
compartment 304 through natural convection based on heat added or removed by one or more
thermal regulants in the thermal regulant storage area 302. As shown in Fig, 16, similar to the
beverage dispenser 100, the beverage dispenser 300 includes a pre-regulating drawer 306 as opposed
to the pre-regulating compartment 212 of the beverage dispenser 200, As shown in Fig. 17, the
beverage dispenser 300 also includes a lid 308 to access the storage arca 302, The lid 308 may also
be considered a top access door. The lid 308 is shown to encompass the top of the beverage
dispenser 300 and may be attached by any mechanism know to those of ordinary skill in the art, such
as by a hinge.

[00110] Referring to Figs. 18 and 19, an exemplary dispenser assembly 168 is shown. The
dispenser assembly 168 depicted in Figs. 18 and 19 or any of the components that comprise the
dispenser assembly 168 may be used with any of the aspects of the disclosure to enable on demand
dispensing of beverage contents. Fig. 18 shows a side view of the dispenser assembly 168 in a
dispensing state. The dispenser assembly 168 includes a handle 180 attached to a spring-tensioned
valve 182 within the valve housing 194. The valve 182 is tensioned to crimp or otherwise impede
the flow of fluid down the dispenser tube 184. During installation of beverage containers within the
beverage dispensers described herein, a plug 186 may be attached to the bottom of the dispenser
tube 184 to prevent unintended dispensing of beverage contents while the beverage container is
inverted.

[00111] The handle 180 includes a first side 188 that is contoured to enable controlled dispensing
of beverage contents. As the handle 180 is depressed, the handle 180 will rotate about the
attachment point to the valve 182 along the contoured surface of the first side 188. When the handle
180 is depressed, the valve 182 at least partially un-crimps or otherwise allows the flow of fluid
down the dispenser tube 184. When the handle 180 is at rest in the dispensing state a flat second

side 192 of the handle 188 is in contact with a corresponding flat surface of the valve housing 194.
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The handle may include a removable button 195 that may be colored or otherwise have indicia
indicative of the beverage that is to be dispensed. If the beverage to be dispensed is changed, then
the button 195 may similarly be changed.

[00112] To facilitate installation of the dispenser tube 184 through the valve housing 194, the
dispenser assembly 168 may be manipulated to the installation state shown in Fig. 19, Specifically,
when in the dispensing state, the handle 180 may be rotated about the valve 182 so as to be
positioned upside down (e.g., the button 195 is facing down instead of facing up). Once the handle
180 is upside down, the handie 180 may be depressed to be placed in the installation state. As
shown in Fig. 19, the installation state maintains the valve 182 in a fully opened position so as to
prevent interference with removal or insertion of the dispenser tubing 184 through the valve housing
194, The handle 180 includes a flat third side 190 that maintains the handle in the depressed
position. Specifically, the flat third side 190 stably rests against the corresponding flat surface of the
valve housing 194, By requiring the handle 180 to be rotated to an upside down orientation to
enable locking of the valve 182 open, customers are less likely to accidentally lock the valve 182

open while dispensing beverages.

| [00113] Referring to Figs. 20A and 20B, perspective views of an exemplary beverage dispenser
400 according to a fourth aspect of the disclosure are shown. The beverage dispenser 400 enables
on demand and gravity fed dispensing of pre-mixed or otherwise ready to drink beverages that are
thermally regulated through natural convection. In conirast to the beverage dispensers described
above with beverage compariments or beverage enclosures, the beverage dispenser 400 includes a
base 402 to which one or more pre-mixed or otherwise ready to drink beverage containers 406 are
installed and exposed to ambient conditions and are visible so that a customer may be assured of the
beverage contents that will be dispensed. In some embodiments, the base 402 may have a sloped
front face that has an elliptical cut-out or hole 404 through which each of the beverage containers
400 may be installed. Similar to the container mount 170 described above, the beverage dispenser
400 may include a container mount 408, The container mount 408 may be supported by a therinal
regulation chamber 410 affixed to or integrally formed with the base 402. The thermal regulation
chamber 410 is adapted to hold or store one or more thermal regulants and may be made of a
thermally conductive material, such as aluminum. The thermal regulation chamber 410 is in thermal
communication with, but fluidly isolated from a dispenser assembly 412, The dispenser assembly

412 is configured to dispense thermally regulated beverage contents from the beverage container
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406 into a cup 414 or other container, The thermal regulation chamber 410 may also be considered
a dispensing shelf because the upper side of the thermal regulation chamber 410 supports the
container mount 408 and beverage containers installed therein and the lower side of the thermal
chamber 410 supports the dispenser assembly 412. The base 402 may include a cup rest 416 for
supporting the cup 414 or other container during on demand dispensing operations.

[00114] The thermal regulation chamber 410, and specifically the thermal regulant storage arca
422, enables thermally regulating the beverage contents stored in the dispenser assembly 412, For
example, with iced stored in the thermal regulant storage area 422, natural convection currents may
be established in the beverage contents stored in the dispenser assembly 412 to cool the beverage
contents. In other words, the temperature of the beverage contents stored in the dispenser assembly
412 is repulated through natural convection based on heat added or removed by one or more thermal
regulants in the thermal regulant storage area 422.

[00115] For each beverage container location on the base 402, the thermal regulation chamber
410 includes a rear lid 418 and a chute 420 for accessing a thermal regulant storage area 422. The
chute 420 directs thermal regulant being loaded into the thermal regulation chamber 410 into the
thermal regulant storage area 422. For example, when cooling beverage contents, the chute 420 may
direct ice info the thermal regulant storage area 422. Similarly, when warming beverage contents,
the chute 420 may direct hot water or other heating thermal regulant into the thermal regufant
storage area 422. The thermal regulant storage area 422 may include a drain 423 for draining excess
fluids from the thermal regulant storage area 422, such as ice melt. While only one drain 423 is
shown, a drain 423 may be provided for each thermal regulant storage area 422.

[00116] Referring to Figs. 21A and 21B, side views of the dispenser assembly 412 of the
exemplary beverage dispenser 400 according to the forth aspect of the disclosure are shown. The
dispenser assembly 412 is attached to the container mount 408, which is in turn attached to an
installed beverage container 406. The dispenser assembly 412 includes a piercing tip 424 with a
fluid communication port 426 on the top of a rotatable dispensing stem 428, In some embodiments,
the piercing tip 424 and the fluid communication port 426 may be incorporated as part of the
container mount 408 as opposed to being part of the dispenser assembly 412. The piercing tip 424
enables a cap of the beverage container 406 to be pierced to enable dispensing of beverage contents.
By piercing the cap of the beverage container 406, a merchant may be discouraged from attempting

to refill and reuse the beverage container 406 to dispense unwanted beverage contents.
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[00117]  The rotatable dispensing stem 428 includes a first fluid communication port 430 at the
base of a first fluid communication path 429 within the rotatable dispensing stem 428. The first
fluid communication port 430 enables refilling a pre-dosed beverage compartment 432 in the
dispenser assembly 412. In other words, the beverage compartment 432 is of a pre-determined
volume so as to store a desired dose of beverage contents. The rotatable dispensing stem 428 also
includes a second fluid communication port 431 at the top of a second fluid communication path
440, The second fluid communication port 431 and the second fluid communication path 440
enable dispensing of beverage contents stored in a pre-dosed beverage compartment 438 out of the
bottom of the second fluid communication path 440. The first fluid communication path 429 and the
second fluid communication path 440 are not in direct fluid communication with each other.

[00118]  The first fluid communication pott 430 and the second fluid communication port 431 are
offset from each other about the circumference of the rotatable dispensing stem 428, For example,
with three pre-dosed beverage compartments, the first fluid communication port 430 and the second
fluid communication port 431 may be offset from each other by about 120°. Accordingly, while one
beverage compartment is dispensing beverage contents, another beverage compartment is refifling
with beverage contents. Following the above example of three-pre-dosed beverage compartments, a
pre-dosed beverage compartment 442 may remain empty after dispensing beverage contents before
being refilled. Alternatively, the rotatable dispensing stem 428 may include a plurality of fluid
communication poits at the bottom of the first fluid communication path 429 such that only the
beverage compaitment currenfly selected to dispense beverage contents may not have a
corresponding fluid communication port at the bottom of the first fluid communication path 429,
That is, a third fluid communication port (not shown) may enable simultaneous refilling of beverage
compartment 432 and beverage compartment 442, Accordingly, only the beverage compartment
currently selected to dispense beverage contents may be empty after dispensing beverage contents.
[00119]  Each beverage compartment 432, 438, 442 includes a top fluid communication port 434
and a bottom fluid communication port 436. The top fluid communication port 434 and the bottom
fluid communication port 436 are vertically aligned with the rotatable dispensing stem 428. When
the first fluid communication port 43¢ is aligned with the top fuid communication port 434,
beverage contents from the beverage container 406 may refill the corresponding beverage
compartment. For example, as shown in Fig. 21B, the first fluid communication port 430 is aligned

with the top fluid communication port 434 of the pre-dosed beverage compartment 432, Also
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shown, the bottom fluid communication port 436 is misaligned or not aligned with the second fluid
communication port 431. Accordingly, beverage contents from the beverage container 406 flow
through the first fluid communication path 429 and info the pre-dosed beverage compartment 432,
At the same time, the beverage contents from the pre-dosed beverage compartment 432 are
prevented from being dispensed through the second fluid communication path 440,

[00120] When the second fluid communication port 431 is aligned with the bottom fluid
communication port 436, beverage contents stored in the beverage compartment are dispensed out
the bottom of the second fluid communication path 440. For example, as shown in Fig, 21A, the
second fluid communication poit 431 is aligned with the bottom fluid communication port 436 of
the pre-dosed beverage compartment 438. Also shown, the top fluid communication port 434 is
misaligned or not aligned with the first fluid communication port 430. Accordingly, beverage
contents stored in the pre-dosed beverage compartment 438 flow through the second fluid
communication path 440 and are dispensed for consumption. At the same time, the beverage
contents from the beverage container 406 are prevented from flowing through the first fluid
communication path 429 and into the pre-dosed beverage compartment 438.

[00121]  The rotatable dispensing stem 428 may be affixed to and rotated by a handle 444,
Alternatively, the handle may be affixed to and rotate the carousel of beverage compartments 432,
438, 442 about a stationary dispensing stem 428. Referring to Fig. 21C, a perspéctive view of the
dispenser assembly 412 of the exemplary beverage dispenser 400 according to the forth aspect of the
disclosure are shown. The handle 444 may include a catch 446 that may be tensioned against the
carousel of beverage compartments 432, 438, 442, Upon rotating the handle 444, the catch 446 may
travel along a cam 448. Upon reaching the end of the cam 448, the catch 446 may snap back against
the carousel of beverage compartments 432, 438, 442. The cam 448 may include a ridge 450 to
prevent rotating the handle in the opposite direction.

[00122] While described in conjunction with the fourth aspect of the disclosure, the dispenser
assembly 412 or any of the components that comprise the dispenser assembly 412 may be used with
any of the aspects of the disclosure.

[00123] Referring to Figs, 22A and 22B, perspective views of an exemplary beverage dispenser
500 according to a fifth aspect of the disclosure are shown. The beverage dispenser 500 enables on
demand and gravity fed dispensing of pre-mixed or otherwise ready to drink beverages that are

thermally regulated through natural convection, Similar to the beverage dispenser 400, the beverage
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dispenser 500 includes a base with container mounts for mounting pre-mixed or otherwise drink
ready beverage containers exposed to view and ambient conditions. Also similar to the beverage
dispenser 400, the beverage dispenser 500 includes a thermal regulation chamber 502 adapted to
hold or store one or more thermal regulants in a thermal regulant storage area. The thermal
regulation chamber 502 may be considered a dispensing shelf. However, unlike the beverage
dispenser 400, the thermal regulation chamber 502 is a single unit for all of the beverage container
installation locations. The thermal regulation chamber 502 includes a rear facing lid 504 for loading
thermal regulant into the thermal regulation chamber 502 and also includes a drain 506 for draining
excess fluids from the thermal regulation chamber 502. Also unlike the beverage dispenser 400, the
thermal regulation chamber 502 of the beverage dispenser 500 encompasses the pre-dosed beverage
compartments of the dispenser assembly 508.

[00124]  The thermal regulation chamber 502 enables thermally regulating the beverage contents
stored in pre-dosed beverage compariments of a dispenser assembly 508. For example, with iced
stored in the thermal regulation chamber 502, natural convection currents may be established in the
beverage contents stored in the pre-dosed beverage compartments to cool the beverage contents. In
other words, the temperature of the beverage contents stored in the pre-dosed beverage
compartments is regulated through natural convection based on heat added or removed by one or
moie thermal regulants in the thermal regulation chamber 502.

[00125] Referring to Figs. 23A and 23B, side views of a dispenser assembly 508 of the
exemplary beverage dispenser 500 according to the fifth aspect of the disclosure are shown in
dispensing and refilling states. The dispenser assembly 508 includes a first fluid flow path 510 for
flowing beverage contents from a beverage container into a top pre-dosed beverage compartment
512. The top beverage compartment 512 may include a top fluid communication port 514 and a
bottom fluid communication port 516. The top fluid communication port 514 is in fluid
communication with the first fluid flow path 510 and may be unregulated or otherwise remain open.
The bottom fluid communication port 516 enables the beverage contents stored in the top beverage
compartment 512 to be flowed to a bottom pre-dosed beverage compartment 518. In some
embodiments the bottom fluid communication port 516 may comprise a pair of fluid communication
ports offset fiom each other, for example by about 180°,

[00126] Similar to the top beverage compartment 512, the bottom beverage compartment 518

includes a top fluid comsmunication port 520 and a bottom fluid communication port 522 that are
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offset from each other circumferentially. For example, the top fluid communication port 520 may be
offset from the bottom fluid communication port 522 by about 90°, In some embodiments the top
fluid communication port 520 and the bottom fluid communication port 522 may comprise a pair of
fluid communication ports offset from each other, for example by about 180°.

[00127] The top beverage compartment 512 may be fluidly connected to the bottom beverage
compartment 518 through a rotatable dispensing stem 524. The rotatable dispensing stem 524
includes a second fluid flow path 526 and a third fluid flow path 528. The second fluid flow path
526 and the third fluid flow path 528 are not in direct fluid communication with each other. The
second fluid flow path 526 may engage in fluid communication with the top beverage compartment
512 through a first fluid communication port 530 on the dispensing stem 524 at the top of the second
fluid flow path 526. The second fluid flow path 526 may also engage in fluid communication with
the bottom beverage compariment 518 through a second fluid communication port 532 on the
dispensing stem 524 at the bottom of the second fluid flow path 526. The first fluid communication
port 530 and the second fluid communication port 532 may be circumferentially aligned along the
dispensing stem 524. In some embodiments the first fluid communication port 530 and the second
fluid communication port 532 may each comprise a pair of fluid communication ports offset from
each other, for example by about 180°.

[00128] The third fluid flow path 528 may engage in fluid communication with the bottom
beverage compartment 518 through a third fluid communication port 534 on the dispensing stein
524 at the top of the third fluid flow path 528. In some embodiments the third fluid communication
port 534 may comprise a pair of fluid communication potts offset from each other, for example by
about 180°. The third fluid communication port 534 may be circumferentially offset from the first
and second fluid communication ports 530, 532 on the dispensing stem 524. For example, the third
fluid communication port 534 may be offset from the first and second fluid communication ports
530, 532 by about 90°.

[00129] As shown in Fig. 23A, when the dispenser assembly 508 is in a dispensing state, the
boftom flaid communication port 522 of the bottom beverage compartment 518 is in alignment with
the third fluid communication port 534 at the top of the third fluid flow path 528 of the dispensing
stem 524. Therefore, beverage contents stored in the bottom beverage compartment 518 are allowed
to flow through the third fluid flow path 528 and be dispensed from the beverage dispenser 500. At

the same time, the second fluid comumunication port 532 is offset from the top fluid communication
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port 520 of the bottom beverage compartment 518, thereby preventing beverage contents from
flowing into the bottom beverage compartment 518 from the beverage container or the top beverage
compartment 512.

[00130] Asshown in Fig. 23B, when the dispenser assembly 508 is in a refilling state, the bottom
fluid communication port 516 of the top beverage compartment 512 is in alignment with the first
fluid communication port 530 at the top of the second fluid flow path 526 of the dispensing stem
524. Therefore, beverage contents are allowed o flow from the beverage container, through the first
fluid flow path 510 into the top beverage compartment 512 and through the second fluid flow path
526 into the bottom beverage compartment 518. At the same time, the third fluid communication
port 534 is offset from the bottom fluid communication port 522 of the bottom beverage
compartment 518, thereby preventing dispensing of beverage contents through the third fluid flow
path 528. In some embodiments the dispenser assembly S08 may be spring biased in the refilling
state so as to prevent accidental dispensing of beverage contents,

[00131] The top beverage compartment 512 and the bottom beverage compartment 518 may be
separated from cach other by a distance so as to allow thermal regulant to accumulate around both
beverage compartments 512, 518. Moreover, the beverage compartments 512, 518 may have sloped
or fluted upper walls to prevent the buildup of gas pockets within the beverage compartments 512,
518. Buildup of gas within the beverage compartments 512, 518 may lead to thermal inefficiencies
when regulating the temperatare of beverage contents stored in the beverage compartments 512,
518. Fig. 23C shows an alternative beverage dispenser assembly 508, where the top and bottom
beverage compartments 512, 518 are cylindrical in shape and are stacked on top of each other.
Otherwise, the beverage dispenser assembly shown in Fig. 23C is constructed and operates as
described above in conjunction with Figs. 23A and 23B.

[00132] While described in conjunction with the fifth aspect of the disclosure, the dispenser
assembly 508 or any of the components that comprise the dispenser assembly 508 may be used with
any of the aspects of the disclosure.

[00133] Referring to Figs. 24-26, perspective views of an exemplary beverage dispenser 600
according to a sixth aspect of the disclosure are shown. The beverage dispenser 600 enables on
demand and gravity fed dispensing of pre-mixed or otherwise ready to drink beverages that are
thermally regulated through natural convection. The beverage dispenser 600 is substantially similar

to the beverage dispenser 500 according to the fifth aspect of the disclosure except the thermal
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regulation chamber 602 has a forward facing lid 604. The thermal regulation chamber 602 may also
be considered a dispensing shelf. The thermal regulation chamber 602 adapted to hold or store one
or more thermal regulants in a thermal regulant storage area. The beverage dispenser 600 also
includes an “L” bracket 606 for attaching the base of the beverage dispenser 600 to a wall or other
surface. While the bracket 606 has been described in conjunction with the sixth aspect of the
disclosure, the bracket 606 may be used with any of the aspects of the disclosure. The beverage
dispenser 600 further includes a lever-based dispenser assembly 608 that is carried within the
thermal regulation chamber 602.

[00134] The thermal regulation chamber 602 enables thermally regulating the beverage contents
stored in beverage compartments of the dispenser assembly 608. For example, with iced stored in
the thermal regulation chamber 602, natural convection currents may be established in the beverage
contents stored in beverage compartments of the dispenser assembly 608 to cool the beverage
contents, In other words, the temperature of the beverage contents stored in the beverage
compartments is regulated through natural convection based on heat added or removed by one or
more thermal regulants in the thermal regulation chamber 602.

[00135] Referring to Figs. 27A and 27B, side views of a dispenser assembly 608 of the
exemplary beverage dispenser 600 according to the sixth aspect of the disclosure are shown in
dispensing and refilling states. The dispenser assembly 608 includes a first fluid flow path 610 for
flowing beverage contents from a beverage container into a top pre-dosed beverage compartment
612. The top beverage compartment 612 may include a top fluid communication port 614 and a
bottomt fluid communication port 616 that may be aligned with each other circumferentially. The
top fluid communication port 614 enables beverage contents from a pre-mixed or otherwise ready to
drink beverage container to be flowed into the top beverage compartment 612. The bottom fluid
communication port 616 enables the beverage contents stored in the top beverage compartment 612
to be flowed to a bottom pre-dosed beverage compartment 618, In some embodiments the top fluid
communication port 614 and the bottom fluid communication port 616 may each comprise a pair of
fluid communication ports offset from each other, for example by about 180°. In other embodiments
the top fluid communication port 614 and the bottom fluid communication port 616 may each
comprise more than two of fluid communication ports offset fiom each other.

[00136] Similar to the top beverage compartment 612, the bottom beverage compariment 618

includes a top fluid communication port 620 and a bottom fluid communication port 622 that may be
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aligned with each other circumferentially. In some embodiments the top fluid communication port
620 and the bottom fluid communication port 622 may comprise a pair of fluid communication ports
offset from each other, for example by about 180° In other embodiments the top fluid
comimunication port 620 and the bottom fluid communication port 622 may each comprise more
than two of fluid communication ports offset from each other.

[00137] The top beverage compartment 612 may be fluidly connected to the bottom beverage
compartment 618 through a vertically displaceable dispensing stem 624. The vertically displaceable
dispensing stem 624 includes a second fluid flow path 626 and a third fluid flow path 628. The
second fluid flow path 626 and the third fluid flow path 628 are not in direct fluid communication
with each other. The second fluid flow path 626 may engage in fluid communication with the top
beverage compartment 612 through a first fluid communication port 630 on the dispensing stem 624
at the top of the second fluid flow path 626. The second fluid flow path 626 may also engage in
fluid communication with the bottom beverage compartment 618 through a second fluid
communication port 632 on the dispensing stem 624 at the bottom of the second fluid flow path 626.
The first fluid communication port 630 and the second fluid communication port 632 may be
circumferentially aligned along the dispensing stem 624. In some embodiments the first fluid
communication port 630 and the second fluid communication port 632 may each comprise a pair of
fluid communication ports offset from each other, for example by about 180°, In other embodiments
the first fluid communication port 630 and the second fluid communication port 632 may each
comprise more than two of fluid communication ports offset from each other.

[00138] The third fluid flow path 628 may engage in fluid communication with the bottom
beverage compartment 618 through a third fluid communication port 634 on the dispensing stem
624 at the top of the third fluid flow path 628. In some embodiments the third fluid communication
port 634 may comprise a pair of fluid communication ports offset from each other, for example by
about 180°. In other embodiments the third fluid communication port 634 may comprise more than
two of fluid communication ports offset from each other.

[00139]  As shown in Fig, 27A, when the dispenser assembly 608 is in a refilling state, the bottom
fluid communication port 616 of the top beverage compartment 612 is in alignment with the first
fluid communication port 630 at the top of the second fluid flow path 626 of the dispensiiig stem
624. Therefore, beverage contents are allowed to flow from the beverage container, through the first

fluid flow path 610 into the top beverage compartment 612 and through the second fluid flow path
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626 into the bottom beverage compartment 618. At the same time, the third fluid communication
port 634 is vertically offset from the bottom fluid communication port 622 of the bottom beverage
compartment 618, thereby preventing dispensing of beverage contents through the third fluid flow
path 628. In some embodiments the dispenser assembly 608 may be biased with a spring 638 to the
refilling state so as to prevent accidental dispensing of beverage contents.

[00140] As shown in Fig. 27B, when the dispenser assembly 608 is in a dispensing state, the
bottom fluid communication port 622 of the bottom beverage compartment 618 is in alignment with
the third fluid communication port 634 at the top of the third fluid flow path 628 of the dispensing
stem 624. The bottom fluid communication port 622 is brought into alignment with the third fluid
communication port 634 by vertically displacing the dispensing stem 624 in the downward direction
upon a lever 636 being depressed. Therefore, beverage contents stored in the bottom beverage
compartment 618 are allowed to flow through the third fluid flow path 628 and be dispensed from
the beverage dispenser 600. At the same time, the second fluid communication port 632 is vertically
offset from the top fluid communication port 620 of the bottom beverage compartment 618, thereby
preventing beverage contents from flowing into the bottom beverage compartment 618 from the
beverage container or the top beverage compartment 612,

[00141] The top beverage compartment 612 and the bottom beverage compartment 618 may be
separated from each other by a distance so as to allow thermal regulant to accumulate around both
beverage compartiments 612, 618, Moreover, the beverage compartments 612, 618 may have sloped
or fluted upper walls to prevent the buildup of gas pockets within the beverage compartments 612,
618.

[00142] While described in conjunction with the sixth aspect of the disclosure, the dispenser
assembly 608 or any of the components that comprise the dispenser assembly 608 may be used with
any of the aspects of the disclosure.

[00143] While several aspects of the disclosure have been provided above, it should be
understood that the disclosed systems and methods may be embodied in many other specific forms
without departing from the spirit or scope of the present disclosure. The present examples are to be
considered as illustrative and not restrictive, and the intention is not to be limited to the details given
herein. For example, the various elements or components from one or more of the above described
aspects of the disclosure may be combined or integrated together or in another system or certain

features may be omitted or not implemented. Similarly, any of the various element or components
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described in conjunction with one of the above aspects of the disclosure may be combined with or
replace corresponding elements or components of any of the other aspects of the disclosure. For
example, any of the thermal tray 106, thermal drawers 161, 165, or thermal package 171 described
in conjunction with the first aspect of the disclosure may be used in conjunction with or in
replacement of the fixed thermal areas 201, 302 in the second and third aspects of the disclosure or
any other aspects of the disclosure. Other replacement or swapping of components or elements of
the various aspects of the disclosure will be readily apparent to one of ordinary skill in the art and
are fully contemplated by this disclosure.,

[00144]  Also, techniques, systems, subsystems, and methods described and illustrated in the
various embodiments as discrete or separate may be combined or integrated with other systems,
modules, techniques, or methods without departing from the scope of the present disclosure. Other
items shown or discussed as directly coupled or communicating with each other may be indirectly
coupled or communicating through some interface, device, or intermediate component, whether
electrically, mechanically, or otherwise. Other examples of changes, substitutions, and alterations
are ascerfainable by one skilled in the art and could be made without departing from the spirit and

scope disclosed herein.
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CLAIMS

What is claimed is:

1. A beverage dispenser, comprising:

a dispensing shelf configured to support installation of one or more ready to drink beverage
containers for gravity fed beverage dispensing; and

a thermal regulant storage area adapted to store a thermal regulant that regulates the
temperature of beverage contents of the one or more beverage containers through natural
convection.

2. The beverage dispenser of claim 1, wherein the dispensing shelf comprises:

a beverage container mount on an upper side of the dispensing shelf; and

a dispenser assembly on a lower side of the dispensing shelf,

3. The beverage dispenser of claim 2, wherein the dispensing shelf comprises an aperture
adapted to facilitate installation of the beverage container mount and the dispenser assembly to the
dispensing shelf.

4, The beverage dispenser of claim 1, further comprising:

a thermally insulated beverage compartment that encloses the thermal regulant storage arca
and at least a portion of the dispensing shelf configured to support installation of one or more ready
to drink beverage containers.

5. The beverage dispenser of claim 4, wherein the thermally insulated beverage compartment
encloses an upper side of the dispensing shelf.
6. The beverage dispenser of claim 4, further comprising:

a pre-regulating compariment below the thermally insulated beverage compartment and
adapted to store one or more beverage containers,

7. The beverage dispenser of claim 6, wherein the dispensing shelf comprises an opening above
the pre-regulating compartment to facilitate fluid communication between the pre-regulating
compartment and the thermally insulated beverage compartment.

8. The beverage dispenser of claim 7, wherein the dispensing shelf comprises a slanted surface
that slopes towards the opening,

9. The beverage dispenser of claim 7, wherein the pre-regulating compartment comprises an

aperture at an intermediate position along a rear surface of the pre-regulating compartment.
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10.  The beverage dispenser of claim 6, wherein the pre-regulating compartiment is a drawer or is
accessed through a door.
11.  The beverage dispenser of claim 6, further comprising a modular beverage container storage
compariment,
12, The beverage dispenser of claim 4, further comprising a front door, a top access door or
both.
13.  The beverage dispenser of claim 4, wherein the thermal regulant storage area is fixed within
the thermally insulated beverage compartment.
14,  The beverage dispenser of claim 1, wherein the thermal regulant storage area is removable
from the beverage dispenser.
15.  The beverage dispenser of claim 14, wherein the thermal regulant storage area is one of a
tray, a drawer, or a package.
16.  The beverage dispenser of claim 1, wherein the thermal regulant storage area is perforated.
17.  The beverage dispenser of claim 2, wherein the thermal regutant storage area surrounds at
least a portion of the dispenser assembly.
18. A beverage dispenser, comprising:

a thermal regulant storage area adapted to store a thermal regulant; and

a thermally insulated beverage compartment that encloses the thermal regulant storage area
and is configured to support installation of one or more ready to drink beverage containers for
gravity fed beverage dispensing,

wherein the ambient temperature in the thermally insulated beverage compartment is
regulated through natural convection.
19.  The beverage dispenser of claim 18, further comprising:

a pre-regulating compartment below the thermally insulated beverage compartment and
adapted to store one or more beverage containers,
20.  The beverage dispenser of claim 19, wherein the thermally insulated beverage compartment
comprises an opening above the pre-regulating compartment to facilitate fluid communication

between the pre-regulating compartment and the thermally insulated beverage compartment.
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