190 DANMARK (10)  DK/EP 3490926 T3

(91)

(49)

(80)

(86)
(86)
(87)
(86)
(87)
(30)

(84)

(73)

(72)

(74)

(94)

(96)

(12) Overseettelse af
europeeisk patentskrift

Patent- oQ
Varemaerkestyrelsen

Int.ClI.: B67D 1/00(2006.01) B67D 1/06 (2006.01) B67D 1/08 (2006.01)

B67D 1/12 (2006.01) C12C 5/02 (2006.01) C12G 3/06 (2006.01)

Oversacttelsen bekendtgjort den: 2020-07-27

Dato for Den Europaeiske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2020-04-22

Europaeisk ansggning nr.: 17740768.1

Europaeisk indleveringsdag: 2017-07-25

Den europaeiske ansggnings publiceringsdag: 2019-06-05
International ansagning nr.. EP2017068761

Internationalt publikationsnr.: WO2018019830

Prioritet: 2016-07-26 EP 16181170

Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE Sl SK SM TR

Patenthaver: Anheuser-Busch InBev S.A., Grand'Place 1, 1000 Brussels, Belgien

Opfinder: Vandekerckhove, Stijn, Brouwerijplein 1, 3000 Leuven, Belgien
PENN, Aaron, Brouwerijplein 1, 3000 Leuven, Belgien

Fuldmaesgtig i Danmark: Plougmann Vingtoft A/S, Strandvejen 70, 2900 Hellerup, Danmark

Benasvnelse: DISPENSERINGSAPPARAT TIL AT TILFORE INGREDIENSER TIL KULSYREHOLDIG
DRIKKEVAREV/ASKE OG FREMGANGSMADE DERAF

Fremdragne publikationer:
WO-A1-2016/069066
US-A1- 2014 272 006

US-A1- 2015 191 684



DK/EP 3490926 T3



DK/EP 3490926 T3

DESCRIPTION

TECHNICAL FIELD

[0001] The present disclosure generally relates to a dispensing apparatus for a carbonated
beverage liqguid and more particularly relates to a dispensing apparatus for infusing solid
Ingredients with a carbonated beverage liquid and a method thereof.

BACKGROUND

[0002] A select humber of gases are used In the beverage industry for preparation of
beverage products. Some beverage products rely on bubble formation to achieve taste
characteristics and/or visual appeal. Notably, the most common type of gas employed for
beverage liquids 1s carbon-dioxide (CO»5). This process of introducing carbon-dioxide In the

beverage Is known as carbonation of beverage. Notably, carbon-dioxide gas Is used In
restaurants and bars to pressurize draft beverage lines, such as in a keg.

[0003] Also It Is a common practice to introduce flavor components in the beverage products.
One general approach 1s to mix a concentrate of the flavored component that completely
dissolves or i1s completely dispersed in the beverage. The mixing process, generally, involves
use of some blending device which agitates/stirs the beverage liquid. However, when mixing a
concentrate In a carbonated liquid, sometimes there I1s a problem of "break-out" of carbon-
dioxide gas. Further, for carbonated beverages such as beer, the mixing process may lead to
excessive foaming of the beer (due to agitation), which may result in not only a loss of carbon-
dioxide gas but also of proteins which are important to the taste and feel of the beer. Such loss
cannot be compensated by just replenishing carbon-dioxide gas in the beer.

[0004] Some beverage manufacturers choose Infusing desired flavors into the beverages,
which has also been a favored practice among many brewers. Infusion Is the process of
extracting chemical compounds or flavors from plant material in a solvent such as water, oil or
alcohol, by allowing the material to remain suspended In the solvent over time. Infusion
systems are known for imparting new and interesting flavor profiles to beverages such as beer.
Various Ingredients, having desirable aromatic, visual, and/or taste components are used as
Infusing Ingredients to augment beverage characteristics. However, very little has been
researched In terms of infusing solid ingredients into carbonated beverages, such as, beer. It
has been found that infusing of the flavor ingredients may help to overcome the drawbacks of
mixing the ingredient with the carbonated beverage. That said, when Infusing a carbonated
beverage with solid ingredients, such as lemon or orange, it has been noticed that some of the
carbon-dioxide gas from the beverage Is scavenged by the ingredients infused therewith. This,
generally, results in an infused beverage with sub-optimal carbon-dioxide gas content.



DK/EP 3490926 T3

[0005] Some techniques have been tried to minimize this reduction In level of carbon-dioxide
gas. One approach employed is keeping the beverage at low temperatures. Cooling down the
beverage promotes more carbon-dioxide gas to dissolve In the beverage liquid and further
reduces the precipitation of the carbon-dioxide gas, in the form of bubbles, out of the beverage
liguid. However this technique has limitations and may not be sufficient to keep the level of
carbon-dioxide gas to the Initial/desired level. Other approach is to apply constant pressure
during the Infusion process. However, this approach Is also unsuccessful in infusion of
carbonated beverages with solid ingredients, because reduction in carbonation level is mainly
due to binding of CO2 from the carbonated beverage liquid to the ingredient, and applying any
additional pressure, etc. could not mitigate the loss of carbon-dioxide gas.

[0006] Therefore, there is a need for beverage dispensing apparatus which can carry out the
Infusion process for Infusing the flavor components from an infusing ingredient Iinto a
carbonated beverage and further be capable to replenish the beverage to compensate for any
loss of carbon-dioxide gas due to scavenging by the infusion process.

[0007] A dispensing apparatus according to the preamble of independent claim 1 i1s known
from WO 2016/069066 A1.

SUMMARY

[0008] In one aspect of the present disclosure, a dispensing apparatus Is provided. The
dispensing apparatus includes a beverage source containing a carbonated beverage liquid and
a dispensing tap. The dispensing apparatus further includes a dispense tube disposing the
beverage source In fluid communication with the dispensing tap. The dispensing apparatus
further includes an infusion chamber arranged Iin connection with the dispense tube between
the beverage source and the dispensing tap to receive the carbonated beverage liquid. The
Infusion chamber iIs configured to infuse an infusing ingredient with the carbonated beverage
liquid. The dispensing apparatus further includes a sensing unit configured to determine a level
of carbon-dioxide In the carbonated beverage liquid In the dispense tube downstream of the
Infusion chamber. The dispensing apparatus further includes a carbon-dioxide source coupled
to the dispense tube via a valve. The dispensing apparatus further includes a control unit
configured to operate the valve to allow flow of carbon-dioxide gas, from the carbon-dioxide
source, to the carbonated beverage liquid based on the determined level of carbon-dioxide In
the carbonated beverage liquid, so as to bring the level of carbon-dioxide to a pre-defined
level.

[0009] In another aspect of the present disclosure, a method for dispensing a carbonated
beverage liquid 1s provided. The method comprises infusing an infusing ingredient with the
carbonated beverage liquid. The method further comprises determining a level of carbon-
dioxide In the carbonated beverage liquid post the infusion. The method further comprises
passing carbon-dioxide gas to the carbonated beverage liquid based on the determined level
of carbon-dioxide In the carbonated beverage liquid, so as to bring the level of carbon-dioxide
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to a pre-defined level.

[0010] The details of one or more implementations are set forth in the accompanying drawings
and the description below. Other aspects, features and advantages of the subject matter
disclosed herein will be apparent from the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 I1s a block diagram of a dispensing apparatus, in accordance with one embodiment of
the present disclosure;

FIG. 2 1s a block diagram of the dispensing apparatus, in accordance with another embodiment
of the present disclosure;

FIG. 3 I1s a schematic view of the dispensing apparatus, in accordance with one embodiment of
the present disclosure;

FIG. 4 Is a planar view of a carbon-dioxide source, in accordance with an embodiment of the
present disclosure;

FIG. 5 1s a schematic view of the dispensing apparatus, In accordance with another
embodiment of the present disclosure;

FIG. 6 Is a schematic view of a fixed tower arrangement, in accordance with an embodiment of
the present disclosure;

FIG. 7 Is a schematic view of a counter tap tower, in accordance with an embodiment of the
present disclosure; and

FIG. 8 Is a schematic view of a roving tap tower, in accordance with an embodiment of the
present disclosure; and

FIG. 9 is a flowchart illustrating steps for dispensing a carbonated beverage liquid, according to
an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0012] Detalled embodiments of the present disclosure are described herein; however, it is to
be understood that disclosed embodiments are merely exemplary of the present disclosure,
which may be embodied In various alternative forms. Specific process detalls disclosed herein
are not to be Interpreted as limiting, but merely as a basis for the claims and as a
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representative basis for teaching one skilled in the art to variously employ the present
disclosure In any appropriate implementation.

[0013] In description of the FIGS. 1-2 that follow, elements common to the schematic system
will have the same number designation unless otherwise noted. In a first embodiment, as
llustrated In FIG. 1, the present disclosure provides an apparatus 1 for dispensing a
carbonated beverage liquid, comprising a beverage source 10 containing the carbonated
beverage liquid, the beverage source 10 capable of being pressurized; a dispense tube 12
disposing the beverage source 10 In fluid communication with a dispensing tap 14; an infusion
chamber 16 fluidly connected to the dispense tube 12 downstream the beverage source 10
and configured to assist an infusion process between the carbonated beverage liquid and a
solid ingredient. The infusion chamber 16 is In fluid communication with the dispensing tap 14.
The apparatus further includes a sensing unit 18 and a carbon dioxide source 20 configured
with a valve 22, connected to the dispense tube 12 downstream the infusion chamber 16.
Further, the apparatus includes a control unit 24 for opening/closing the valve 22 of the carbon
dioxide source 20 wherein the carbon dioxide is fed to the dispense tube 12 downstream the
Infusion chamber 16 on the basis of the output received by the control unit 24 from the sensing
unit 18 connected to the dispense tube 12.

[0014] In a modification of the first embodiment, as illustrated in FIG. 2, the apparatus includes
a carbonation chamber 26 fluidly connected to dispensing tube 12 and downstream to the
Infusion chamber 16. The carbonation chamber 26 simplifies the apparatus in that it provides a
specific chamber for carbonation to take place. The carbonation chamber 26 is connected to
the sensing unit 18 which senses the level of carbon dioxide In the infused carbonated liquid
and sends an output to the control unit 24. The carbonation chamber 26 is further connected
to the carbon dioxide source 20 configured with the valve 22 which on receiving a signal
generated by the control unit 24, allows in-feeding of the carbon dioxide from the carbon
dioxide source 20 to the carbonation chamber 26.

[0015] FIGS. 1 and 2 schematically show the arrangement of the basic components of the
apparatus of the present disclosure. However, in the construction of commercial functional
units secondary components such as safety regulators, valves, couplings, harnesses, pumps,
support structure and other functional components known to one of skill in the beverage
dispense technology may be incorporated in the system. Such commercial arrangements are
Included In the present invention as long as the structural components and arrangements
disclosed herein are present.

[0016] Referring to FIG. 3, a dispensing apparatus, generally represented by numeral 100, Is
llustrated In accordance with an embodiment of the present disclosure. The dispensing
apparatus 100 includes a beverage source 102 containing a carbonated beverage liquid,
hereinafter simply referred to as liquid. In one example, the liquid preferably is a malt-based
carbonated beverage, more preferably a fermented malt-based carbonated beverage, and
most preferably a beer. Further, the beverage source 102 may In the form of any pressurized
tank constructed of a material suitable for contact with beverages for human consumption. The
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beverage source 102 may be constructed so as able to withstand the high pressure of the
liguid contained inside. Materials of construction may include but not limited to stainless steel
or a plastic. In one example, the beverage source 102 is in the form of a keg cylinder closed at
both ends, with the cylinder formed from a food-grade material, such as food-grade stainless
steel.

[0017] The dispensing apparatus 100 further includes a dispensing assembly 104. The
dispensing assembly 104 is disposed In fluid commination with the beverage source 102. The
dispensing assembly 104 may be attached to the beverage source 102 or located separately
therefrom, depending on the type and space constrains for the dispensing apparatus 100. In
some embodiments, the dispensing assembly 104 may be made of some plastic material like
polypropylene, polyethylene terephthalate, or the like.

[0018] As depicted In FIG. 3, the dispensing assembly 104 may provide a dispensing tap 114.
The dispensing tap 114 may be In the form of a faucet designed to dispense the liquid at a
controlled rate to allow foam formation upon dispense and provide the unigque flavor and
appearance associated with the product obtained via dispense from the apparatus 100 of the
present disclosure. In some examples, a restrictor nozzle (not shown) may be inserted in the
tip of the dispensing tap 114 to further enhance the foam formation during dispense of the
liquid therefrom. Restrictor nozzles providing differing characteristics to the dispensed liquid
are widely known and commercially available. Additionally, a restrictor plate may be employed
In place of or in combination with the nozzle to enhance the frothing effect of the dispensing
assembly 104. Further, the dispensing assembly 104 may Include a dispense tube 116
disposing the beverage source 102 In fluid communication with the dispensing tap 114. In
some examples, the dispense tube 116 may be equipped with mass flow meters (not shown)
which aids In regulating and maintaining the flow of liquid therein.

[0019] In some examples, the dispensing apparatus 100 may further include a refrigeration
unit 106. The refrigeration unit 106 may be configured to keep the temperature of the liquid
Inside the beverage source 102 within a predefined temperature limit. Usually, the refrigeration
unit 106 may be configured to keep the liquid at a temperature below the ambient temperature.
Further, In some examples, the beverage source 102 may be connected with some
pressurizing device 108, such as a compressed air cylinder or a compressor. The pressurizing
device 108 may be configured to pressurize the liquid, in the beverage source 102, to flow
from the beverage source 102 to the dispensing assembly 104. The beverage source 102 may
be pressurized to the extent sufficient to force the liquid from the beverage source 102 to the
dispensing assembly 104. In one example, the beverage source 102 may be provided with a
siphon 110 so that all of the contents of the beverage source 102 may be drained. Further, In
one example, the dispensing apparatus 100 may include a diaphragm pump 112 to pump the
liquid from the beverage source 102 to the dispensing assembly 104. Diaphragm pumps are
conventionally employed Iin Iindustry for the pumping of beer, soda and other beverages,
especially because such pumps are compatible with carbonated as well as non-carbonated
liquids. It may be understood that other type of pumps may be employed which are suitable for
pumping liquids intended for human consumption.
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[0020] The dispensing apparatus 100 of the present disclosure further include an infusion
chamber 118 arranged in connection with the dispense tube 116. In one example, the infusion
chamber 118 may be disposed In line with the dispense tube 116, between the beverage
source 102 and the dispensing tap 114. The infusion chamber 118 may be In the form of a
cylindrical vessel disposed In fluild communication with the beverage source 102, via the
dispense tube 116, to receive the liquid. It may be understood that while the infusion chamber
118 1s represented cylindrical in shape, 1t could be of some other shape, such as a rectangular,
hexagonal, or some arbitrary shape. Further, the infusion chamber 118 may be made of any
suitable food-grade material. As schematically illustrated in FIG. 3, the Iinfusion chamber 118
may provide an infusion chamber inlet 120 preferably proximal to its bottom and an infusion
chamber outlet 122 preferably proximal to its top. It may be contemplated that by filling the
Infusion chamber 118 from the bottom, via the infusion chamber inlet 120, the liquid gradually

fills from the bottom to the top, thereby pushing most of the trapped air out of the infusion
chamber 118.

[0021] The Infusion chamber 118 may be configured to Iinfuse an Infusing Ingredient,
preferably but not limited to a solid flavoring ingredient with the liquid and thereby desorb flavor
components therein. In order to Iinfuse the liquid, the Infusion chamber 118 provides an
arrangement (not shown) to place ingredients inside thereof and thereby come In contact with
the liquid. It may be contemplated by a person skilled in the art that the said arrangement may
Involve a retractable cover or the like. In one example, the Infusion chamber 118 may be
removably disposed from the dispense tube 116 to place or replace infusing ingredient therein,
and further for cleaning purposes. In some examples, filters 124 may be provided In the
Infusion chamber 118 at the infusion chamber outlet 122. These filters 124 acts as a holding
means for the infusing material when the infusion chamber 118 Is drained of the liquid. One of
ordinary skill in the art will appreciate that these filters 124 may be made from a variety of
materials, such as a metal or plastic perforated screen or mesh or a micron filter and further be
produced In a variety of shapes, sizes, and porosity and still achieve the desired filtering and
containing effect. It may also be contemplated that a single filter, or multiple filters, could be
used In a variety of possible configurations. Further, iIn some examples, the infusion chamber
118 may be surrounded by a thermoelectric unit (not shown) configured to control a
temperature of the liquid during infusion, as required by the infusion process, mostly based on
the type and properties of the infusing ingredient and the liquid. Such thermoelectric unit may
be contemplated by a person skilled in the art and has not been described In detail for the
brevity of the disclosure.

[0022] It may be understood that a variety of infusing ingredients may be used In order to
Infuse the liquid. For example, infusing ingredient can be a plant (such as mint), a flower (such
as hops), a fruit (such as an orange, banana, cherry, blueberry, raspberry, or cranberry), a
vegetable (such as a pepper or pumpkin), a bean (such as a vanilla or coffee), a nut or legume
(such as a pistachio or peanut), a seed (such as cardamom), a wood (such as oak or oak
soaked In a distilled spirit), a spice (such as cinnamon or pepper), an herb (such as lavender
or rosemary), a root (such as ginger), an extract, a syrup (such as maple syrup), chocolate,
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candy, or any other type of flavoring item (such as an oll, resin, gel, or powder). Most typically,
Infusion Imparts a new or enhanced flavor to the liquid, although the infusion could be done for
other purposes, such as for imparting vitamins, boosters, or remedies for medicinal or health-
related reasons to the liquid. These infusing ingredients may come In different forms, such as
powders, liquids, solids, pastes, or particulates.

[0023] Further, the dispensing apparatus of the present disclosure includes a sensing unit 126
configured to determine a level of carbon-dioxide In the liquid flowing in the dispense tube 116
downstream of the infusion chamber 118. In particular, the sensing unit 126 may be positioned
proximal to the infusion chamber outlet 122, specifically outside of the infusion chamber 118. In
one example, the sensing unit 126 may be a manometer. In other example, the sensing unit
126 may be a transducer, such as one of an ultrasonic based meter, a capacitance based
meter and a resistance based meter or any other type of pressure sensor. The sensing unit
126 may be configured to convert the determined pressure reading to an electronic signal. It
may be understood that the pressure of the gaseous components in the liquid is proportional to
the level of the carbon-dioxide gas in the liquid, and thus may be substituted for calculation and
other purposes.

[0024] Further, the dispensing apparatus 100 may include a carbon-dioxide source 128. FIG.
4 |llustrates an exemplary embodiment of the carbon-dioxide source 128 which may be
Implemented with the dispensing apparatus 100 of the present disclosure. As illustrated, the
carbon-dioxide source 128 may be In the form of a cylinder or a tank which is filled with
compressed carbon-dioxide gas at a high pressure. The carbon-dioxide source 128 may be
made of suitable material capable to withstand high pressure from inside, such as, but not
limited to, stainless steel. In some examples, the carbon-dioxide source 128 may contain liquid
carbon-dioxide and Incorporates the usual pressure building circuitry to convert the liquid
carbon-dioxide into the gaseous carbon-dioxide.

[0025] In an embodiment, as illustrated in FIG. 3, the carbon-dioxide source 128 may be
directly coupled and disposed in fluild communication with the dispense tube 116, via a gas
feed line 130, at a junction 131. The gas feed line 130 Is connected to the carbon-dioxide
source 128 at one end and to the dispense tube 116, downstream of the sensing unit 126, at
other end. For convenience of replacement or renewal of the carbon-dioxide source 128, the
gas feed line 130 may be coupled thereto using quick connect couplings (not shown) well
known In the industry.

[0026] In an alternate embodiment, as illustrated in FIG. 5, the dispensing apparatus 100 may
Include a carbonation chamber 132 disposed downstream of the infusion chamber 118. The
carbonation chamber 132 Includes a beverage Inlet 134 In fluld communication with the
Infusion chamber 118, via the dispense tube 116, to receive the liquid therefrom. Further, the
carbonation chamber 132 Includes a beverage outlet 136 In fluld communication with the
dispensing assembly 104, via the dispense tube 116, to pass the liquid to the dispensing tap
114. The carbonation chamber 132 further Includes a carbon-dioxide Inlet 138 In fluid
communication with the carbon-dioxide source 128 to receive the pressurized carbon-dioxide
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gas therefrom, via the gas feed line 130. In one example, the carbon-dioxide inlet 138 may be
positioned, generally, below a level of the liquid in the carbonation chamber 132 during regular
use.

[0027] Referring back to FIG. 4, the carbon-dioxide source 128 may Include a valve 140
configured to regulate the flow of the carbon-dioxide gas from the carbon-dioxide source 128.
It may be seen that the valve 140 may be connected to the gas feed line 130, as illustrated In
FIG. 3 and FIG. 5, preferably proximal to the end coupled to the carbon-dioxide source 128. In
one example, the valve 140 may be a check valve In order to prevent the back flow of the
carbon-dioxide gas to the carbon-dioxide source 128. Further, In some examples, the valve
140 may also act as a pressure relief valve and/or a pressure regulator in order to ensure that
the gaseous carbon-dioxide is delivered at an appropriate pressure. In one example, the valve
140 may be an electronic valve, of which the opening and the closing may be controlled by
sending appropriate signals. Such electronic valves uses solenoid means or the like, and are
well known In the industry.

[0028] In some examples, the carbonation chamber 132 may include a sparging device 142
coupled to the carbon-dioxide inlet 138 for bubbling the carbon-dioxide gas through the liquid
In the carbonation chamber 132. Further, In some examples, the carbonation chamber 132
may have transparent walls, schematically represented by numeral 144, so that the user could
watch the bubbles as the carbon-dioxide gas Is passed through the liquid. The transparent
walls 144 may be made of any clear, food-safe material, such as but not limited to, for example
glass, glass derivatives, polycarbonate, acrylic, or PET plastic compound. The walls 144 may
further be vacuum jacketed to provide a layer of insulation between the carbonation chamber
132 and the outside. It may be understood that while having clear walls enhance the user's
experience, such walls or vacuum jacketed walls are not required for the carbonation chamber
132 to perform the required function. For example, the walls 144 may be made of a non-
transparent material, such as stainless steel or aluminum, or a combination of transparent and
non-transparent materials, such as stainless steel with glass windows, and still fall within the
scope of the present disclosure.

[0029] The dispensing apparatus 100 of the present disclosure further includes a control unit
146. It may be understood that the control unit 146 may be a computing device, including
typical components like, a memory, a secondary storage device, a processor, an input device,
a display device, and an output device. The memory may include random access memory
(RAM) or similar types of memory and the secondary storage device may include some non-
volatile means of data storage. Further, the processor may execute programs using data
stored in the memory, the secondary storage, or received from the Internet or other network, to
perform methods and functions described herein. As illustrated in FIG. 1, the control unit 146
may be disposed In signal communication with the sensing unit 126. The control unit 146 Is
configured to receive the electronic signals corresponding to the pressure reading, of the liquid
downstream of the infusion chamber 118, by the sensing unit 126. Based on this reading value,
the control unit 146 may determine the existing level of the carbon-dioxide gas in the liquid
after completion of the infusion process. It may be contemplated by a person having ordinary
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skill in the art that the control unit 146 may be configured to estimate the said existing level by
using look-up tables or relationship curves between the pressure and level of carbon-dioxide
gas for a given volume of the liquid. Such techniques are widely known In the art and have not
been explained for the brevity of the disclosure.

[0030] Further, the control unit 146 may determine the required level of carbon-dioxide for the
liquid dispensing out of the dispensing tap 114. In one example, the said required level may be
a predefined value set iIn a memory of the control unit 146. In other example, the control unit
146 may provide means to dynamically input the said required level by the user based on
his/her preference. For this purpose, the control unit 146 may provide input means, such as a
keyboard, a mobile app, or any other input means. For example, in some embodiments, the
control unit 146 may be configured to be connected to a user interface (not shown) positioned
anywhere on the apparatus, for example, on the dispensing assembly 104. In such
embodiments, the user interface may include an input mechanism such as a dial, that allows a
user to set a pressure / carbonation level (the pressure selected may determine the level of
carbonation of the beverage). The selected pressure i1s received by the control unit 146, which
then controls the valve 140 to begin the flow of CO2 from the carbon-dioxide source 128 to the
carbonation chamber 132. The Control unit 146 continues allowing CO2 pressure to build until
a predetermined pressure 1s reached. Alternatively, the control unit 146 may allow a specific
amount of CO2 to flow from the carbon-dioxide source 128 to the carbonation chamber 132 by
calculating the difference between the required level and the existing level using algorithmic
functions as would be contemplated by a person skilled in the art.

[0031] The control unit 146 i1s further configured to operate the valve 140 to regulate the flow
of carbon-dioxide gas out from the carbon-dioxide source 128. The opening and closing of the
valve 140 i1s controlled based on the calculated difference In order to allow a measured
quantity of carbon-dioxide gas to mix with the liquid, downstream of the infusion chamber 118,
either directly in the dispense tube 116 or the carbonation chamber 132. It may be understood
that the valve 140 is regulated indirectly based on the level of carbon-dioxide Iin the liquid as
determined by the sensing unit 126. The flow of the carbon-dioxide gas is controlled so as to
bring the level of carbon-dioxide In the liquid, to be dispensed, to the pre-defined level or the
desired level inputted by the user. The amount of carbon-dioxide absorbed by the liquid Is
controlled by the rate with which the carbon-dioxide gas Is introduced In the carbonation
chamber 132. In one example, the control unit 146 is configured to at least partially restore the
level of carbon-dioxide In the liquid to a level prior to the Iinfusion process, that i1s, to restore
any carbon-dioxide lost in the liquid during the infusion process.

[0032] In some examples, the dispensing apparatus 100 may further include a feedback loop.
In such configuration, the sensing unit 126 i1s further configured to determine a post-
carbonation level of carbon-dioxide In the liquid in or downstream of the carbonation chamber
132, after the carbon-dioxide gas, from the carbon-dioxide source 128, has been passed there
through. If the post-carbonation level is found to be less than the predefined/inputted level, the
control unit 146 may be configured to further adjust the opening of the valve 140, based on the
determined post-carbonation level of the carbon-dioxide in the liquid, so as to achieve the
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predefined level in the liquid to be dispensed.

[0033] FIG. 3 further illustrates an exemplary depiction of the dispensing assembly 104. The
dispensing assembly 104 may include a tap housing 148. In the illustrated example, the tap
housing 148 Is shown In the form of a tower; however it may be understood that the tap
housing 148 may be of any other shape as per the design requirements of the dispensing
assembly 104. The tap housing 148 may define a hollow cylindrical space 150 with an opening
152 towards one end thereof. The dispensing assembly 104 may further include a tap head
154 mounted on the tap housing 148 at the opening 152. The tap head 154 may be fixedly or
removably mounted on to the tap housing 148. It may be seen that the dispensing tap 114 is
provided on the tap head 154. Further, the dispense tube 116 may run through and positioned
Inside the cylindrical space 150, and disposing the beverage source 102 in fluild communication
with the dispensing tap 114.

[0034] In some examples, the dispensing apparatus 100 is arranged or constituted In a self-
contained unit that may be conveniently shipped to and placed in a commercial establishment
for preparation and dispensation of specialty gas infused chilled beverages. The self-contained
unit provides a user friendly and convenient infused beverage preparation and dispensing
apparatus especially suited for coffee bars, cafeterias, restaurants and other commercial
establishments where beverages are served. In such configuration, the dispensing apparatus
100 may or may not include the refrigeration unit 106, capable of cooling the system
components and beverage therein to a temperature less than ambient or room temperature,
and other ancillary components therein. That said, If the cooling capability is not included In the
apparatus, some provision to maintain the beverage in a cooled state may be made according
to methods known to one of ordinary skill in the art. In other examples, the dispensing
apparatus 100 may Include a mounting panel housing which attaches to a wall panel and
mounts some or all of the apparatus components to the wall panel. The arrangement of the
component parts may be vertical or horizontal and may have components on opposite sides of
the wall panel. For example, only the dispensing tap 114 may be visible on one side while the
other functional components including the beverage source 102, the refrigeration unit 106, the
Infusion chamber 118, the carbonation chamber 132, pumps and lines are out of view on the
opposite side of the wall panel.

[0035] FIGS. 6-8 illustrate implementation of the dispensing apparatus 100 of the present
disclosure In some of the possible configurations. In such configurations, the dispensing
assembly 104 may be one component and all other components of the dispensing apparatus
100, Including the beverage source 102, the carbon-dioxide source 128, the infusion chamber
118, the carbonation chamber 132, etc. may be placed inside a housing 200. For example,
FIG. 6 lllustrates a planar view of a fixed tower arrangement 600, in accordance with an
embodiment of the present disclosure. In the configuration of the fixed tower 600, the housing
200, with the beverage source 102 and other components, may be located separate from the
dispensing assembly 104 and being In fluid communication through the dispense tube 116 to
supply the beverage liquid. The beverage source 102 as well as the dispensing assembly 104
may be placed on a table, like table 610. Moving on, FIG. 7 Illustrates a planar view of a
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counter tap tower /700, according to an embodiment of the present disclosure. In the
configuration of the counter tap tower 700, the housing 200 may be fixedly connected to the
dispensing assembly 104 and further In fluid communication with the beverage source 102,
placed inside the housing 200. The entire arrangement of the dispensing assembly 104 may
be positioned on top of the housing 200, which In turn may be placed on top of a table, like
table 710. FIG. 8 illustrates a planar view of a roving tap tower 800, iIn accordance with an
embodiment of the present disclosure. In the configuration of the roving tap tower 800, the
housing 200 containing the beverage source 102 along with other components may support
the dispensing assembly 104 on top thereof. Further the housing 200 may be provided with
wheels 810 on the bottom to move the whole roving tap tower 800 as desired.

[0036] The present disclosure relates to a dispensing apparatus 100 for dispensing of liquids,
such as beer, wine, cider, hard liquor (e.g., distilled beverage, spirit, liquor, hard alcohol, etc.),
soft drinks (e.g., cola, soda, pop, tonic, seltzer), iced tea, soda water and other types of
carbonated beverages. The dispensing apparatus 100 could be used to provide the end user
with varieties of infused and flavored beverages with the desired level of carbon-dioxide. The
dispensing apparatus 100 of the present disclosure restores the level of carbon-dioxide in the
iqguid to a level prior to the infusion process. Thus, at the bars and restaurants with high
volume of serving drinks, the user does not have to worry about the loss of carbon-dioxide
content In the Iinfused drinks. Since the amount of carbon-dioxide absorbed by the liquid Is
dependent on the rate with which the carbon dioxide is introduced In the carbonation chamber
132, the dispensing apparatus 100 of the present disclosure could also be used to customize
the level of carbonation In the liquid to satisfy a consumer's taste. The user thus has the option
to create beverages having varying levels of carbonation to satisfy the palate of the consumer.

[0037] The present disclosure further provides a method, generally referred by a numeral 900,
for dispensing a carbonated beverage liquid, and illustrated in the form of a flowchart in FIG. 9.
In step 902, the method 900 includes Infusing a solid ingredient with the liquid and thereby
desorbing flavor components therein. Further, In step 904, the method 900 Includes
determining the level of carbon-dioxide In the liquid post the infusion process. At last, in step
906, the method 900 Includes passing carbon-dioxide gas to the liquid based on the
determined level of carbon-dioxide in the liquid, so as to bring the level of carbon-dioxide to the
pre-defined level.

[0038] Referring to FIG. 9, methodology In accordance with a preferred embodiment of the
claimed subject matter is illustrated. VWhile, for purposes of simplicity of explanation, the
methodology Is shown and described as a series of acts, it Is to be understood and
appreciated that the claimed subject matter i1s not limited by the order of acts, as some acts
may occur In different orders and/or concurrently with other acts from that shown and
described herein. For example, those skilled in the art will understand and appreciate that a
methodology could alternatively be represented as a series of interrelated states or events,
such as In a state diagram. Moreover, not all illustrated acts may be required to implement a
methodology In accordance with the claimed subject matter. Additionally, it should be further
appreciated that the methodologies disclosed hereinafter and throughout this specification are
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capable of being stored on an article of manufacture to facilitate transporting and transferring
such methodologies to computers. The term article of manufacture, as used herein, Is intended

to encompass a computer program accessible from any computer-readable device, carrier, or
media.

[0039] As will be readily apparent to those skilled in the art, the present invention may easily
be produced in other specific forms without departing from its essential characteristics. The
present embodiments Is, therefore, to be considered as merely illustrative and not restrictive,
the scope of the Invention being defined by the claims rather than the foregoing description,
and all changes which come within therefore Intended to be embraced therein. Many
variations, modifications, additions, and Improvements are possible. More generally,
embodiments in accordance with the present disclosure have been described in the context of
preferred embodiments. Functionalities may be separated or combined In procedures
differently in various embodiments of the disclosure or described with different terminology.
These and other variations, modifications, additions, and improvements may fall within the
scope of the disclosure.
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Patentkrav

1. Dispenseringsapparat (1), omfattende:
e en drikkevarekilde (10) indeholdende en kulsyreholdig drikkevarevaeske;
e en dispenseringshane (14);

o et dispenseringsrgr (12) anbringende drikkevarekilden (10) |
fluidforbindelse med dispenseringshanen (14);

o et infusionskammer (16) anbragt i forbindelse med dispenseringsrgret
(12) mellem drikkevarekilden og dispenseringshanen til at modtage den
kulsyreholdige drikkevarevaeske, hvor infusionskammeret er konfigureret til
at tilfgre en tilfgrselsingrediens til den kulsyreholdige drikkevarevaeske;

kendetegnet ved

e en detektionsenhed (18) konfigureret til at bestemme et niveau af
kuldioxid i den kulsyreholdige drikkevarevaeske nedstrgms af

infusionskammeret;
e en kuldioxidkilde (20) koblet til dispenseringsrgret via en ventil (22); og

e en styreenhed (24) konfigureret til at drive ventilen til at muligggre
stromning af kuldioxidgas, fra kuldioxidkilden, til den kulsyreholdige
drikkevarevaeske baseret pa det bestemte niveau af kuldioxid i den
kulsyreholdige drikkevarevaeske, for saledes at bringe niveauet af kuldioxid

til et foruddefineret niveau.

2. Dispenseringsapparatet ifglge krav 1, hvor styreenheden er konfigureret til
mindst delvist at gendanne niveauet af kuldioxid i den kulsyreholdige

drikkevarevaeske til et niveau forud for tilfgrslen.

3. Dispenseringsapparatet ifglge krav 1, hvor infusionskammeret er anbragt pa
linje med dispenseringsrgret.

4. Dispenseringsapparatet (100) ifolge krav 1 yderligere omfattende, et
karboneringskammer (132) anbragt nedstrgms af infusionskammeret (118),

hvilket karboneringskammer omfatter:
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o et drikkevareindlgb (134) i fluidforbindelse med infusionskammeret;
o et drikkevareudlgb (136) i fluidforbindelse med dispenseringshanen; og

o et kuldioxidindlgb (138) i fluidforbindelse med kuldioxidkilden (128).

5. Dispenseringsapparatet ifglge krav 1, hvor karboneringskammeret omfatter en
staenkeindretning koblet til kuldioxidindlgbet og konfigureret til at boble
kuldioxidgassen igennem den kulsyreholdige drikkevarevaeske i

karboneringskammeret.

6. Dispenseringsapparatet ifglge krav 1, hvor karboneringskammeret omfatter

mindst en transparent vaeg (144).

7. Dispenseringsapparatet ifglge krav 1, hvor detektionsenheden er yderligere
konfigureret til at bestemme et niveau af kuldioxid i den kulsyreholdige

drikkevarevaeske i karboneringskammeret.

8. Dispenseringsapparatet ifglge krav 1, hvor detektionsenheden omfatter et

manometer.

9. Dispenseringsapparatet ifglge krav 1, hvor detektionsenheden omfatter en af
en ultralydsbaseret maler, en kapacitetsbaseret maler og en modstandsbaseret

O
maler.

10. Dispenseringsapparatet ifglge krav 1, hvor ventilen er en kontraventil.

11. Dispenseringsapparatet ifglge krav 1, hvor den kulsyreholdige
drikkevarevaeske er en maltbaseret kulsyreholdig drikkevare.

12. Fremgangsmade til dispensering af en kulsyreholdig drikkevarevaeske,

omfattende:

o at tilfgre en tilfgrselsingrediens til den kulsyreholdige drikkevarevaeske;
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o at bestemme et niveau af kuldioxid i den kulsyreholdige drikkevarevaeske
efter tilfgrslen; og

o at passere kuldioxidgas til den kulsyreholdige drikkevarevaeske baseret
pa det bestemte niveau af kuldioxid i den kulsyreholdige drikkevarevaeske,

5 for saledes at bringe niveauet af kuldioxid til et foruddefineret niveau.

13. Fremgangsmaden ifglge krav 12 yderligere omfattende, mindst delvist at
gendanne niveauet af kuldioxid i den kulsyreholdige drikkevarevaeske til et niveau
forud for tilfgrslen.

10

14. Fremgangsmaden ifglge krav 12 yderligere omfattende, at boble

kuldioxidgassen igennem den kulsyreholdige drikkevarevaeske.

15. Fremgangsmaden ifglge krav 12, hvor den kulsyreholdige drikkevarevaeske er

15 en maltbaseret kulsyreholdig drikkevare.
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