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SYSTEMS AND METHODS FOR RATIONALIZING INGREDIENTS

TECHNICAL FIELD
[0001] The present application and the resultant patent relate generally to beverage
dispensing systems and more particularly relate to systems and methods for rationalizing
ingredients used in beverage dispensing systems so as to accommodate differing

ingredient concentrations and ingredient combinations across differing beverages.

BACKGROUND OF THE INVENTION

[0002] Beverage dispensers traditionally have combined a diluent such as water
with a beverage base such as a syrup. These beverage bases usually have a diluent
reconstitution ratio of about three to one (3:1) to about six to one (6:1). The beverage
bases usually come in large bag-in-box containers that may require significant amounts of
storage space and may need to be refrigerated. These requirements often necessitate the
need to store the bag-in-box containers far from the beverage dispenser and to run long
lines from the containers to the beverage dispenser.

[0003] The “COCA-COLA FREESTYLE®” refrigerated beverage dispensing unit
offered by the Coca-Cola Company of Atlanta, Georgia provides a significant increase in
the number and types of beverages that may be offered by a beverage dispenser of a
conventional size or footprint. Generally described, the “COCA-COLA FREESTYLE®”
refrigerated beverage dispensing unit creates a beverage by combining a number of highly
concentrated micro-ingredients with a macro-ingredient such as a sweetener and a diluent.
The micro-ingredients generally are stored in cartridges positioned within the beverage
dispenser itself. The number and type of beverages offered by the beverage dispenser thus
may be limited only by the number and type of micro-ingredient cartridges positioned

therein.

SUMMARY OF THE INVENTION
[0004] The present application and the resultant patent thus provide a beverage
dispensing system. The beverage dispensing system may include a nozzle, a first beverage
component with a first ingredient in communication with the nozzle via a first pump, and a
second beverage component with the first ingredient and a second ingredient in

communication with the nozzle via a second pump. The first pump and the second pump
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may vary the flow rate of the first beverage component and the second beverage
component to the nozzle to create different beverages.

[0005] The present application and the resultant patent further provide a method of
rationalizing ingredients in a beverage dispenser. The method may include the steps of
flowing a first beverage component with a first ingredient to a nozzle, flowing a second
beverage component with the first ingredient and a second ingredient to the nozzle,
creating a first beverage brand by flowing the first beverage component to the nozzle at a
first flow rate and flowing the second beverage component to the nozzle at a second flow
rate, and creating a second beverage brand by flowing the first beverage component to the
nozzle at a third flow rate and flowing the second beverage component to the nozzle at the
second flow rate.

[0006] The present application and the resultant patent further provide a beverage
dispensing system. The beverage dispensing system may include a nozzle and a product
rationalization system in communication with the nozzle. The product rationalization
system may include a first beverage component with a first ingredient in communication
with the nozzle via a first pump and a second beverage component with the first ingredient
and a second ingredient in communication with the nozzle via a second pump. The first
pump and the second pump may vary the flow rate of the first beverage component and
the second beverage component to the nozzle to create different beverages.

[0007] These and other features and improvements of the present application and
resultant patent will become apparent to one of ordinary skill in the art upon review of the
following detailed description when taken in connection with the several drawings and the

appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Fig. 1 is a schematic diagram of a beverage dispenser using macro-
ingredients and micro-ingredients.

[0009] Fig. 2 is a schematic diagram of a beverage dispenser using macro-
ingredients and micro-ingredients in a product rationalization system as may be described
herein.

[0010] Fig. 3 is a chart showing varying ingredient flow rates in the product
rationalization system of Fig. 2.

[0011] Fig. 4 is a chart showing varying ingredient flow rates in the product
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rationalization system of Fig. 2.
[0012] Fig. 5 is a chart showing varying ingredient flow rates in the product

rationalization system of Fig. 2.

DETAILED DESCRIPTION

[0013] Referring now to the drawings, in which like numerals indicate like
elements throughout the several views, Fig. 1 shows a beverage dispenser 10. The
beverage dispenser 10 may have a user interface 20 to control all of the functional aspects
thereof. A consumer may select and/or create numerous types of beverages, blends, and
additives using the user interface 20. The beverage dispenser 10 also may have a control
device 30. The control device 30 may be a conventional microcomputer or similar type of
programmable device. The control device 30 may be internal to or remote from the
beverage dispenser 10.

[0014] The beverage dispenser 10 may use any number of different ingredients. In
this example, several different types of ingredients may be used: a diluent 40, one or more
macro-ingredients 50, and a number of micro-ingredients 60. Any number or combination
of the ingredients may be used herein to create any number of different beverages.

[0015] The diluent 40 may include plain and/or carbonated water. The diluent 40
may or may not be refrigerated. Other types of diluents may be used herein. A
conventional carbonator or a similar type of device may be used to produce carbonated
water as desired. The amount of carbonation may be varied.

[0016] Generally described, the macro-ingredients 50 may have reconstitution
ratios in a range of about three to one (3:1) to about six to one (6:1). Viscosities of the
macro-ingredients 50 typically range from about 100 or higher. By way of example, the
macro-ingredients 50 may include sugar syrup, HFCS (high fructose com syrup), juice
concentrates, and similar types of fluids. Similarly, a macro-ingredient base product may
include sweetener, acid, and other components. The syrups, sweeteners, and base products
generally may be stored in a conventional bag-in-box container 55. The bag-in-box
containers 55 and the macro-ingredients 50 may be positioned remote from the beverage
dispenser 10 and/or positioned thereabout in whole or in part. The macro-ingredients 50
may or may not need to be refrigerated. Other types of macro-ingredients 50 may be used
herein.

[0017] The micro-ingredients 60 may have reconstitution ratios ranging from
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about ten to one (10:1), twenty to one (20:1), thirty to one (30:1), or higher. Specifically,
many micro-ingredients 60 may have a reconstitution ratio in the range of fifty to one
(50:1), to three hundred to one (300:1), or more. Viscosities of the micro-ingredients 60
typically range from about 1 to about 7 centipoise or so. Examples of the micro-
ingredients 60 include natural and artificial flavors; flavor additives, e.g., phosphoric acid;
natural and artificial colors; artificial sweeteners (high potency, non-nutritive, or
otherwise); additives for controlling tartness, e.g., citric acid, potassium citrate; functional
additives such as vitamins, minerals, herbal extracts; nutraceuticals; and over-the-counter
(or otherwise) medicines. The acid and non-acid components of the non-sweetened
concentrate also may be separated and stored individually. The micro-ingredients 60 may
be liquid, powder (solid), or gaseous form and/or combinations thereof. The micro-
ingredients 60 may or may not require refrigeration. Non-beverage substances such as
paints, dves, oils, cosmetics, etc., also may be used. Various types of alcohols may be
used as micro or macro-ingredients. Other types of micro-ingredients 60 may be used
herein.

[0018] The micro-ingredients 60 may be stored in one or more cartridges 65. The
cartridges 65 may have any suitable size, shape, or configuration. Any number of the
cartridges 65 may be stored within the beverage dispenser 100. Preferably the micro-
ingredients 60 in the cartridges 65 may be positioned within or about the beverage
dispenser 10 itself as opposed to being remotely positioned in the conventional bag-in-box
containers 55 as described above or otherwise. By being positioned about the beverage
dispenser 10, we mean that the micro-ingredients 60 and the cartridges 65 are positioned
in close proximity to the beverage dispenser 10 such as therein, adjacent thereto,
underneath, or in other nearby positions. Alternatively, the micro-ingredients 60 and the
like may be stored in conventional bag-in-box containers or other types of containers.

[0019] Although certain ingredients such as, for example, citric acid and
phosphoric acid, may be used in a number of different beverage types, the amount and/or
the concentration of these ingredients may vary by beverage type. Likewise, whether
these ingredients may be used with or without other ingredients such as, for example,
caffeine, also may vary by beverage type. As a result, a number of the micro-ingredient
cartridges must be dedicated to these ingredients in differing concentrations and/or
combinations.

[0020] The diluent 40, the macro-ingredients 50, and the micro-ingredients 60 may
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be in communication with a pump 70 and/or a metering device 80. The control device 30
may control the pumps 70 and the metering devices 80. Generally described, the diluent
40 and the macro-ingredients 50 each may be in communication with one of the pumps 70.
The pumps 70 may include a positive displacement pump such as a gear pump or a similar
type of device. The micro-ingredients 60 may be in communication with one of the
metering devices 80. The metering device 80 may be a positive displacement pump or a
similar type of device that provides portion control for the more highly concentrated
micro-ingredients 60. The positive displacement pump may be a solenoid pump, a gear
pump, an annular pump, a peristaltic pump, a syringe pump, a piezo pump, or any other
type of positive displacement device that is designed to pump a fixed displacement for
each pump cycle. The pumps 70 and the metering devices 80 may be in communication
with a dispensing nozzle 90. The dispensing nozzle 90 preferably may be a multi-flavor
dispensing valve capable of mixing a number of fluids at the same time. Other
components and other configurations may be used herein.

[0021] Fig. 2 shows an example of a beverage dispenser 100 as may be described
herein. Similar to the beverage dispenser 10 described above, the beverage dispenser 100
may mix a number of ingredients. These ingredients may include the diluents 40 such as
plain or carbonated water, the macro-ingredients 50 such as sweeteners, and any number
of the micro-ingredients 60. The micro-ingredients 60 may be stored in a number of the
cartridges 65. The diluents 40, the macro-ingredients 50, and the micro-ingredients 60
may be pumped to the dispensing nozzle 90 by the pumps 70, the metering devices 80, and
the like. As used herein, the term “pump” will refer to conventional pumps, metering
devices, and the like. The pumps 70 may be variable flow rate devices. Other
components and other configurations may be used herein.

[0022] The beverage dispenser 100 also may include a product rationalization
system 110. As described above, certain micro-ingredients 60 such as acids and/or non-
acid ingredients may be stored in the cartridges 65 in differing concentrations and
combinations. As described above, beverages may use citric acid, phosphoric acid, and
the like in differing amounts and concentrations. Similarly, beverages containing
phosphoric acid may or may not contain caffeine and/or other ingredients. Caffeine,
however, may be unstable in a non-acidic liquid such that the caffeine needs to be
dissolved in an acid solution. These ingredients then may be combined with other

ingredients to form a completed “brand” beverage, i.e., any type of branded beverage such
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as a “COCA-COLA®” beverage, a “DIET COKE®” beverage, a “COKE ZERO®”
beverage, and the like offered by The Coca-Cola Company of Atlanta, Georgia or
otherwise.

[0023] The product rationalization system 110 thus may rationalize a number of
different ingredients used in the beverage dispenser 100. Specifically, the product
rationalization system 110 may combine one or more ingredients 115, such as the micro-
ingredients 60, with a carrier liquid 120 so as to form a beverage component 130. The
carrier liquid 120 may be water and the like. The carrier liquid 120 also may be a micro-
ingredient 60. Other types of fluids such as alcohol, food grade solvents, and the like also
may be used. One or more of these beverage components 130 may be combined with
other ingredients 115 to form a beverage brand 140. These other ingredients 115 also may
be micro-ingredients 60 and the like and may be described herein as a beverage brand part
two 150 to create the different beverage brands 140. Specifically, the beverage
components 130 and the beverage brands part two 150 may be mixed with the diluent 40
and the macro-ingredient 50 at the dispensing nozzle 90 to create the beverage brand 140.
Each beverage component 130 may be in a single cartridge 65 or otherwise positioned.
Other components and other configurations also may be used herein.

[0024] By way of example, a first beverage component 160 of the beverage
components 130 may include a first ingredient 170 of the ingredients 115 and the carrier
liquid 120. The first ingredient 170 may be a micro-ingredient 60 such as, for example,
phosphoric acid. The carrier liquid 120 may be water. A second beverage component 180
of the beverage components 130 may include the first ingredient 170, a second ingredient
190, and the carrier liquid 120. The second ingredient 190 may be a micro-ingredient 60
such as, for example, caffeine. The beverage components 160, 180, in turn, may be mixed
with one or more of the beverage brands part two 150 to create the final beverage brand
140. Any number of the beverage components 130 with any number of the ingredients
115 may be used herein in any combination.

[0025] The product rationalization system 110 may vary the amount and
combination of the ingredients 115 and the beverage components 130 to create the
different beverage brands 140. Figs. 3, 4, and 5 show the results of supplying the first
beverage component 160 and the second beverage component 180 to the dispensing
nozzle 90 at different flow rates. By way of example, the first beverage component 160

may include twenty percent (20%) of the first ingredient 170 while the second beverage
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component 180 may include ten percent (10%) of the first ingredient 170 and ten percent
(10%) of the second ingredient 190. Specifically, Fig. 3 shows differing volumes of the
first ingredient 170 in the first beverage component 160 for beverage brands 140 without
the second ingredient 190. For example, if the flow rate of the first beverage ingredient
170 1is, respectively, 10, 7.5, and 5 milliliters per second then the resultant flow rate of the
first ingredient 170 is, respectively, 2, 1.5, and 1 milliliters per second. In this example,
none of the second ingredient 190 is present. Fig. 4 shows different flow rates for the first
ingredient 170 in the first beverage component 160 and with a constant flow rate for the
second ingredient 190 in the second beverage component 180. Finally, Fig. 5 shows a
constant flow rate of the first beverage component 170 in the first beverage component
160 and differing flow rates of the second beverage ingredient 190 in the second beverage
component 180. Other flow rates and other combinations may be used herein. Each of the
combinations shown above may be used to create a different beverage brand 140.

[0026] The product rationalization system 110 thus provides rationalization of
different ingredients 115 across several beverage brands 140. Such rationalization may be
useful when the first ingredient 170 may be independent of the second ingredient 190 but
the second ingredient 190 is dependent on the first ingredient 170, e.g., phosphoric acid
and caffeine. The two ingredients 115 thus may be rationalized into two beverage
components 160, 180 where the first beverage component 160 contains only the first
ingredient 170 and the second beverage component 180 contains both the first ingredient
170 and the second ingredient 190. By varying the flow rates of the first beverage
component 160 and the second beverage component 180, the correct amount of the first
ingredient 170 and the second ingredient 190 may be supplied to create the several
different beverage brands 140.

[0027] The product rationalization system 110 thus may provide a net reduction in
the number of required ingredient cartridges 65 so as to provide room for additional
cartridges 65 for additional brands or flavors. Moreover, certain of the acid containing
ingredients may be remotely located in a conventional bag-in-box container 55 so as to
provide a cost reduction and further room for additional brands or flavors. The ingredients
115, the flow rates, and the combinations provided herein are for the purpose of example
only. Many other types of ingredients 115, flow rates, and combinations may be used
herein. For example, the product rationalization system 110 may use ingredients 115 other

than micro-ingredients.
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[0028] It should be apparent that the foregoing relates only to the preferred
embodiments of the present application and the resultant patent. Numerous changes and
modifications may be made herein by one of ordinary skill in the art without departing
from the general spirit and scope of the invention as defined by the following claims and

the equivalents thereof.



CLAIMS

1 A beverage dispensing system, comprising:

anozzle;

afirst beverage component in communication with the nozzle viaafirst pump;

the first beverage component comprising afirst ingredient; and

afirst cartridge for the first beverage component;

a second beverage component in communication with the nozzle via a second
pump;

the second beverage component comprising the first ingredient and a second
ingredient;

a second cartridge for the second beverage component;

wherein the first pump and the second pump vary the flow rate of the first beverage

component and the second beverage component to the nozzle.

2. The beverage dispensing system of clam 1, wherein the first ingredient

comprises amicro-ingredient.

3. The beverage dispensing system of claim 2, wherein the micro-ingredient

comprises areconstitution ratio of about ten to one or higher.

4, The beverage dispensing system of clam 1, wherein the first ingredient

comprises an acid.

5. The beverage dispensing system of claim 4, wherein the second ingredient

comprises caffeine.

6. The beverage dispensing system of claim 1, wherein the second ingredient

comprises amicro-ingredient.

7. The beverage dispensing system of claim 1, wherein the first beverage

component and the second beverage component comprise acarrier liquid.



8. The beverage dispensing system of claim 1, further comprising a plurality

of beverage brands part two in communication with the nozzle.

0. The beverage dispensing system of clam 8, wherein the plurality of

beverage brands part two comprises micro-ingredients.

10.  The beverage dispensing system of claim 1, further comprising one or more

macro-ingredients in communication with the nozzle.

11.  The beverage dispensing system of claim 1, further comprising a diluent in

communication with the nozzle.

12. The beverage dispensing system of clam 1, wherein the first pump

comprises a metering device.

13.  The beverage dispensing system of clam 1, wherein the first beverage

component and the second beverage component form a beverage brand at the nozzle.

14. A method of rationalizing ingredients in a beverage dispenser, comprising:

flowing afirst beverage component from afirst cartridge to anozzle;

wherein the first beverage component comprises afirst ingredient;

flowing a second beverage component from a second cartridge to the nozzle;

wherein the second beverage component comprises the first ingredient and a
second ingredient;

creating a first beverage brand by flowing the first beverage component to the
nozzle at afirst flow rate and flowing the second beverage component to the nozzle a a
second flow rate; and

creating a second beverage brand by flowing the first beverage component to the
nozzle at athird flow rate and flowing the second beverage component to the nozzle at the

second flow rate.
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