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1. 

BEVERAGE DISPENSING DEVICE 

FIELD OF THE INVENTION 

This application claims priority to and the benefit of and 5 
is a continuation of U.S. Non-Provisional Application No. 
12/625.226, filed on Nov. 24, 2009 which is incorporated 
herein filly by reference. 

BACKGROUND 10 

Often, at restaurants or other locations such as a consum 
er's residence, a beverage may be created on-demand from 
a mixture of ingredients. An advantage of dispensing bev 
erage in this form is that the concentrate containers and 15 
water Supply typically occupy significant less space than is 
otherwise required to store the same Volume of beverage in 
individual containers. Moreover, this dispensing equipment 
likewise eliminates increased waste formed by the empty 
individual containers. 2O 
A typical beverage dispenser may include a pump to force 

an ingredient, such as a concentrate, to the head. The 
dispenser may include valves that may attempt to Volumetri 
cally measure then dispense certain ingredients. For 
example, a valve may be selectively opened in response to 25 
a consumer requesting a beverage to allow the simultaneous 
discharge of concentrate and water. The two liquids mix 
upon discharge and in the container to form the desired 
beverage. Moreover, some beverages are formed from base 
components that may be vastly different from the compo- 30 
nents forming other beverages. Often, these beverages can 
not be accurately and efficiently dispensed from a dispenser 
given the problems with measuring and dispensing ingredi 
ents with different properties. 

Similarly, in certain implementations, different beverages 35 
are formed from concentrates that are only slightly different 
from each other. For example, customers are often interested 
in enjoying beverages that, in addition to a base flavor, 
include a Supplemental flavor, Such as cherry or lemon-lime. 
Yet consumers are increasingly interested in adjusting one or 40 
more ingredients in their beverages, such as the amount of 
Sugars, often in the form of high fructose corn Syrup. 
Improved systems and methods relating to the dispensing of 
beverages would be desirable. 

45 

SUMMARY OF THE INVENTION 

Aspects of this disclosure relate to novel methods for 
dispensing a composition, such as a beverage. In certain 
embodiments, one or more novel methods may be conducted 50 
with a computer-readable medium having computer-execut 
able instructions that may be executed by a processor to 
perform the methods. In one embodiment, a determination is 
made to dispense a recipe having several ingredients. The 
determination may be based, at least in part, upon a user 55 
input. Several parameters of an ingredient (including the 
dispensing conditions of the ingredient) may be measured as 
it is being dispensed through a conduit. As used herein, a 
conduit may be any open area within a passageway that the 
ingredient may travel within before being discharged from 60 
the dispensing system. A conduit may be separated from one 
or more other conduits by valves, adjustable orifices, or 
other mechanisms that selectively adjust or prevent the 
passage of the ingredient. Exemplary measurements that 
may be conducted as the ingredient traverses a conduit 65 
include: flow rate, Viscosity, pressure, pH, carbonation and/ 
or temperature. 

2 
In certain embodiments, more than one ingredient may be 

simultaneously dispensed, either into the same conduit or 
separately into one or more additional conduits. In other 
embodiments, measurements relating to any ingredient (in 
cluding the dispensing conditions of the ingredient) may 
impact the dispensing conditions of at least one or more 
other ingredients. In one embodiment, at least one ingredient 
of the recipe is not dispensed based upon one or more of the 
Obtained measurements. in this regard, aspects of the inven 
tion also relate to novel devices, which may implement one 
or more novel methods described herein. In one embodi 
ment, the adjustment of one or more ingredients may com 
prise the use of adjustable orifices, which do not require 
separate measurements of ingredients before dispensing, but 
rather may measure ingredients’ parameters (including dis 
pensing conditions) as they are dispensed. 

Certain embodiments relate to devices and methods that 
may determine if an ingredient is a non-Newtonian fluid, and 
if so, may be configured to conduct measurements on Such 
fluids, including, for example, the Strain stress and strain rate 
as the fluid passes within a conduit. 

Certain devices and methods may be implemented to 
determine if a user input from a remote location is received. 
In one embodiment, multiple dispensing systems are con 
nected to a communication network, such as the Internet or 
an intranet. In one embodiment, several dispensing systems 
may be connected to a central server. in one embodiment, 
several dispensing systems may be in direct communication 
with each other. In certain embodiments, a dispensing sys 
tem may include a beverage dispensing head through which 
multiple beverage-forming liquids can be discharged. In 
certain embodiments, a dispensing system may simultane 
ously discharge a plurality of different ingredients, such as 
non-carbonated and carbonated water or different blends of 
flavorings, such as concentrates. In one embodiment, a 
dispensing system is configured to discharge several differ 
ent beverages from a single nozzle. In certain embodiments, 
a dispensing system may supply beverages formed from 
combinations of one or more different liquids without hav 
ing to extensively reconfigure the systems internal fluid 
Supply lines and/or electronic circuitry. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view and Schematic diagram of an 
exemplary dispensing system and dispensing head in accor 
dance with one embodiment of this invention; 

FIG. 2 shows an exemplary embodiment of one dispens 
ing system in accordance with one embodiment of the 
invention; 

FIG. 3 is a flowchart of an exemplary method in accor 
dance with one embodiment of the invention; and 

FIG. 4 is a flowchart of an exemplary method in accor 
dance with one embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 illustrates an exemplary dispensing system 102 
that may be configured to dispense a beverage comprising a 
plurality of ingredients. While the exemplary dispensing 
system 102 will be described in the context of dispensing a 
beverage, those skilled in the art will appreciate that other 
compositions, such as medicaments, lotions, Supplements, 
condiments, may be dispensed according to the teachings of 
this disclosure. Looking to FIG. 1, the exemplary dispensing 
system 102 includes a dispensing head 104, and a... counter 
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located base 106, to which the dispensing head 104 may be 
removably mounted. Reservoirs 1110a and 110b may store 
ingredients configured to be dispensed from dispensing 
system 102, such as flavored concentrates that may be in 
different forms, such as liquids (including syrups) or pow 
ders. Pumps 114a and 114b may be connected to reservoir 
110a and 110b, respectively. The pumps 114a and 114b 
allow the movement of the associated ingredient through 
base 106 and into the dispensing head 104. A portion of the 
ingredients may comprise water (for example, see elements 
112a and 112b). In one embodiment, one water source may 
Supply a noncarbonated water stream. The second source 
may include a carbonator (not illustrated) that Supplies 
carbon dioxide to the water stream it Supplies through base 
106 into the dispensing head 104. In another embodiment, 
the water source may be substantially devoid of carbonation. 
In yet other embodiments, a plurality of water Sources may 
be configured to provide different levels of carbonated water. 

The tubing 108 through which the four illustrated fluid 
streams flow into the base 106 may terminate at mounting 
block 116. As seen in FIG. 1, mounting block 116 may be 
removably mounted to the dispensing head 104. In the 
illustrative embodiments, mounting block 116 may have a 
front face 117 comprising passageways 118 to one or more 
reservoirs for one or more ingredients such as concentrate 
110a/110b and/or water 112a/112b. The passageways 118 
may be integrally formed with and extend from the block 
front face 116. The front face 116 and/or another portion of 
the mounting block 116 may further comprise a locking 
mechanism for aligning and ensuring proper fitting between 
the passageways 118 and the dispensing head 104. 

The illustrated dispensing head 104 includes a vertical 
back plate 118 from which a base plate 120 extends hori 
Zontally. Back plate 118 may be removably coupled to 
dispensing unit mounting block 116 and a valve body 32 
may be seated on the base plate 120. A nozzle assembly 122 
is shown to extend below the base plate 120. Valve body 32 
may comprise a plurality of conduits through which the 
ingredients flow into nozzle assembly 122. One or more 
valve units may be mounted to the valve body 32. For 
example, valve units 134 and/or 136 may regulate the flow 
of a separate one of the fluid streams through the dispensing 
head 104 and out of the nozzle assembly 122. 

The dispensing system 102 may comprise one or more 
computer-readable mediums, such as circuit board 129. 
Circuit board 129 is shown mounted to the base plate 120 
and may comprise the electrical components (not illustrated) 
that are used to regulate the actuation of pumps 114a and 
114b and/or valve units 134, 136. Circuit board may also 
comprise computer-readable instructions that when 
executed by a processor, Such as processor (such as proces 
sor 206, described in more detail below in relation to FIG. 
2) to provide energization signals to valve units 134, 136, 
control signals to the pumps 114a and 114b, and/or feedback 
signals from the dispensing head 104 to the dispensing 
system 102. 

Historically, electronic circuitry 129 (or another compo 
nent comprising a computer-readable medium, comprised a 
“flavor chips.” The flavor chip comprised computer-execut 
able instructions, that when executed by a processor, would 
execute a method for mixing a predefined beverage. Unfor 
tunately, past flavor chip technology had to be adapted to the 
mechanical properties of each dispenser and each flavored 
beverage required a separate flavor chip. Thus, in certain 
prior art systems, changing beverages to be dispensed from 
a dispenser would require the new flavors to be "mapped 
onto the chip. For example, each parameter had to be 
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4 
adjusted to ensure the dispensed beverage received the 
intended proportions of ingredients. Aspects of the invention 
relate to systems and methods for dispensing custom bev 
erages that do not require the inconvenience of mapping of 
different flavor chips for each possible combination of the 
various ingredients. 

While FIG. 1 shows one exemplary dispensing system 
102, those skilled in the art will readily appreciate that other 
systems that are either configured or able to be modified to 
dispense a multi-ingredient beverage according to one or 
more teachings of this disclosure are within the scope of the 
invention. Further exemplary systems, including exemplary 
heads and/or nozzles that may be selectively combined are 
disclosed in Assignee's U.S. patent application Ser. No. 
10/412,681, BEVERAGE FORMING AND DISPENSING 
SYSTEM, filed Apr. 14, 2003, U.S. Patent Pub, No. 2004/ 
0084475 A1, published May 6, 2004, and/or U.S. patent 
application Ser. No. 11/118,535, BEVERAGE DISPENS 
ING SYSTEM WITH AHEAD CAPABLE OF DISPENS 
ING PLURAL DIFFERENT BEVERAGES, filed Apr. 29, 
2005, U.S. Pat. Pub. No. 2006/0097.009, which are incor 
porated herein by reference in their entirety for any and all 
purposes. 

FIG. 2 shows an exemplary dispensing system 202 that 
may be configured for use without prior art flavor chips to 
dispense custom beverages. Dispensing system 202 may be 
configured to implement novel methods, such as the meth 
ods shown in the flowchart of FIG. 3. In this regard, certain 
novel features of dispensing system 202 will be described in 
relation to the methods of FIG. 3, however, the novel 
apparatus shown in FIG. 2 is not limited to only these 
methods but are merely provided to demonstrate exemplary 
uses of dispensing system 202. As seen in FIG. 2, dispensing 
system 202 comprises an electronic circuitry 129, which 
may be identical or similar to electronic circuitry 129 shown 
in FIG. 1. Electronic circuitry 129 comprises a computer 
readable medium 204 which may be magnetic, digital, 
optical, or any format configurable to comprise computer 
executable instructions that may be executed by a processor, 
such as processor 206. 

Processor 206 may be configured to execute instructions 
on the computer-readable medium, Such as computer-read 
able medium 204, received from a user input device 208, 
lever switch 210 and/or a network connection 212. The user 
input device 208 may include any components or group of 
components (including a Switch similar or identical to lever 
switch 210) that allows a user to provide an input to 
dispensing system 202, which may be mechanical, electri 
cal, or electromechanical. Novel uses of user input device 
208 may be implemented in accordance with one or more 
novel methods described herein. As one example, user input 
device 208 may be used in conjunction with step 302 shown 
in FIG. 3. At step 302, instructions may be received for 
dispensing a beverage. In one embodiment, user input 
device 208 may allow a user to instruct dispensing system 
202 to dispense a specific beverage formula. In one embodi 
ment, user input device 208 may comprise a touch screen 
that is in operative communication with electronic circuitry 
129. The touch screen may be configured to display a 
plurality of beverage classes. For example, in one embodi 
ment, the classes may include, but are not limited to: colas, 
diet colas, energy drinks, water, fruit juices and combina 
tions of any of these groups. In certain embodiments, a user 
may be able to pick a beverage class from a group of classes. 
In various embodiments, the display of possible beverage 
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for selection may be adjusted based upon the levels or 
presence of specific ingredients detected in dispensing sys 
tem 202. 

The touchscreen may be configured to allow a user to first 
select a specific brand of beverage. Such as a particular 
energy drink from a plurality of energy drinks. Still yet, the 
touch screen may allow a user to pick a specific commer 
cially available beverage and further refine the ingredients to 
be dispensed to form a similar beverage. In one embodi 
ment, the refined beverage has the same ingredients, how 
ever, comprises different proportions or amounts of the 
ingredients. For example, a user may first select the cola 
beverage “Pepsi, and then wish to adjust one or more 
parameters of the Pepsi to be dispensed. For example, the 
user may wish to adjust the Sugar content and/or carbonation 
of the beverage to be dispensed. In another embodiment, the 
refined beverage has at least one different ingredient, for 
example; at least a portion of the high fructose corn syrup 
may be replaced with various levels of one or more ingre 
dients. 

While the exemplary embodiment was described in rela 
tion to a touch screen, other input devices may be used in 
combination with or in lieu of a touch screen. For example, 
a user may swipe a card having electronic information a 
sensor, such as for example, an optical, magnetic, or MD 
sensor to provide a user input. In another embodiment, the 
user may utilize a biometric input to provide an input. Yet in 
other embodiments, the user may enter alphanumeric inputs 
using a keyboard. The lever switch 210 may also be opera 
tively connected to electronic circuitry 129 to provide an 
input indicative that a receptacle is placed under the nozzle 
122. 
Network connection 212 may also provide one or more 

user inputs (as well as transmit outgoing signals) coupling 
dispensing system 202 to a communication network, Such as 
a LAN or the Internet. The dispensing system 202 (and other 
devices) may be connected to a communication network via 
twisted pair wires, coaxial cable, fiber optics or other media. 
Alternatively, radio waves may be used to connect one or 
more beverage dispenser systems to the communication 
network. In one such embodiment, one or more dispensing 
systems may be in communication with each other and 
readily transmit and receive information regarding other 
dispenser systems, including a unique formula dispensed to 
a particular user. In one embodiment, a plurality of dispens 
ing systems may each be coupled to each other through a 
central server. Yet in another embodiment, the dispensing 
systems may communicate directly with each other. Thus, in 
one or more embodiments, electronic circuitry 129 may 
include computer-executable instructions for transmitting 
information to other dispensers and/or a server. 

Step 304 of FIG.3 may be implemented to dispense a first 
ingredient into a conduit of the dispensing system 202. 
Looking to the exemplary dispensing system 202 in FIG. 2, 
a first conduit, such as conduit 214 may also be connected 
(for example, through a series of valves and/or through 
tubing 108) to a beverage ingredient source (such, as for 
example concentrate(s) 110a/110b). During beverage prepa 
ration and dispensing, one or more ingredients, such as 
water 112a/112b and/or concentrates 110a/110b may pass 
through the first conduit 214. Conduit 214 is merely exem 
plary, as additional or fewer ingredient sources may be 
upstream or downstream from conduit 214. Moreover, dis 
pensing system 202 may comprise a plurality of conduits, 
such as second conduit 216. The second conduit 216 may be 
in connection with one or more ingredient source, such as 
water 112a/112b and/or concentrates 110a/110b. In the 
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6 
illustrative dispensing system 202, the first conduit 214 and 
the second conduit 216 diverge at the nozzle 122, where 
ingredients may be mixed and dispensed from the dispens 
ing system 202. 

Regarding the nozzle 122, the illustrated dispensing sys 
tem 202 of this invention may includes the single dispensing 
head 104 (shown in FIGS. 1 and 2) with plural passageways, 
such as conduits 214, 216 (shown in FIG. 2) through which 
concentrated ingredients may flow. Valve units 124, 126, and 
128 may operate independently from each other and be 
independently controlled. Thus, the disclosed systems 102, 
202 may be constructed so that a single dispensing head 104 
may be used to discharge beverages blended from any one 
of two or more distinct ingredients (such as concentrates) to 
a single nozzle 122. In certain embodiments, this may 
eliminate the need to provide the system 102 with multiple 
dispensing heads wherein each head is employed to dispense 
a single beverage. Other embodiments, however, may imple 
ment a plurality or heads and/or nozzles. Regardless of the 
quantity of nozzles utilized, those skilled in the art will 
appreciate that valves 124 and 126 may be simultaneously 
opened to discharge a beverage that is a desirable mixed 
blend of two or more concentrates or other ingredients. 

Dispensing head 104 may be further designed so that the 
passage of one or more ingredients comprising carbonated 
water is discharged has a tapered increase in cross-sectional 
area along its length as measured starting from the top to the 
bottom. That is, a conduit or passage within dispensing 
system may be narrow at the high pressure end and widens 
considerably, to as much as ten times its width at the low 
pressure end. Consequently, as the water and gas fluid 
stream flows through a tapered passage, the pressure of the 
gas bubbles in the stream may decrease continually but 
gradually. This gradual decrease in pressure reduces the 
extent the carbon dioxide, upon the discharge an outlet 
breaks out of the fluid stream. The reduction of carbonation 
breakout serves to ensure that the blended beverage has 
Sufficient gaseous-State carbon dioxide to impart a desirable 
taSte. 

Conduits 214, 216 may comprise a plurality of sensors to 
measure one or more parameters of one or more ingredients 
that travel through the respective conduit 214, 216 to the 
nozzle 122. The measured parameters of a first ingredient 
may be used to adjust the amount or parameter of a second 
ingredient to be dispensed. Yet in other embodiments, the 
measured parameters of the first ingredient may be used to 
dispense the amount of that ingredient being dispensed. In 
certain embodiments, several parameters may be measured 
within conduit 214 and/or conduit 216. In one embodiment, 
steps 306, 308, and/or 310 may be implemented to measure 
the temperature, viscosity, pH, flow rate, and/or pressure of 
a first ingredient in the first conduit. In one embodiment, step 
306 may comprise the implementation of temperature sensor 
218 (shown in conduit 214), step 308 may include measure 
ments with flow rate sensor 220 (shown in conduit 216) and 
step 310 may comprise measurements from PSI meter 222 
(shown in conduit 214). While, the sensors are shown in two 
different conduits (214, 216), those skilled in the art will 
appreciate that both (and additional) conduits may have each 
of the above-described sensors as well as additional sensors. 

Step 312 may also be implemented to determine if the 
ingredient (or one of the ingredients) is a non-Newtonian 
fluid. This determination may be based one or more mea 
surements of steps 308-310 and/or based upon known infor 
mation regarding the ingredient. For example, an electronic 
signal may be transmitted from the electronic circuitry 129 
that is indicative that the ingredient(s) in at least one conduit 
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214, 216 is/are non-Newtonian. If at step 312, it is deter 
mined that the ingredient is non-Newtonian, step 314 may be 
implemented. At Step 314, one or more sensors may detect 
or otherwise measure the shear stress and/or strain rate of the 
ingredient(s). In one embodiment, a first sensor in a first 
conduit 214 may be used to detect the flow rate of a first 
fluid; however, a second sensor in the same first conduct 214 
may be used to detect the flow rate of a second fluid. 

In those embodiments, where the ingredient is non-New 
tonian, the shear stress could utilize sensors to first measure 
the gradient of for example, by using a first sensor to 
measure the gradient of the velocity profile at the walls of 
the conduit 214, 216. Computer-executable instructions on 
computer-readable medium 204 may use processor 206 to 
multiply the signal from the first sensor by the dynamic 
Viscosity to provide the shear stress of that particular ingre 
dient or combination of ingredients. In one embodiment, one 
or more micro-pillar shear-stress sensors may be used in 
conduit(s) 214, 216. The micro-pillar structures may be 
configured to flex in response to the drag forces in close 
proximity to the outer perimeter of the conduit(s) 214, 216 
(i.e., the walls). The flexing may be detected electronically, 
mechanically, or optically. The result of the flexing may be 
received as an electronic signal by computer-executable 
instructions on computer-readable medium 204. Processor 
206 may utilize the received electronic signal to determine 
wall-shear stress. As discussed above, one or more of the 
conduits 214, 216 may comprise a temperature sensor 218, 
which may transmit electronic signals as an input to elec 
tronic circuitry 129. The input from temperature sensor 218 
may also be used in conjunction with one or more other 
sensors to determine the viscosity of an ingredient of com 
position comprising a plurality of ingredients. 

Further aspects of the invention relate to novel uses of 
adjustable orifices. For example, in certain embodiments, 
rather than implement the Volumetric measurement then 
dispensing of ingredients, adjustable orifices may be used to 
simultaneously measure and dispense ingredients. For 
example, as an ingredient (or compositions having a plural 
ity of ingredients) flows through a conduit, flow meter 220 
and temperature meter 218 may determine the viscosity of 
the ingredient. Based upon the parameters detected by 
meters 218 and 220, information may be received from the 
electronic circuitry 129 that adjusts, rather than merely 
opening or closing, an orifice (see, e.g., elements 126 and 
224 within conduit 214 within the conduit 214, 216). In 
certain embodiments, this may result in a more homoge 
neous combination of the ingredients. In other embodiments, 
it may result in less wear and tear on the dispensing device 
202. In yet further embodiments, it may result in more 
efficient measurements of ingredients. Obtaining accurate 
measurements of ingredients may be of special importance, 
for example, when dealing with micro-nutrients, such as 
nutrients that comprise less than about 5% of the entire 
beverage or composition. In certain embodiments, a first 
ingredient may be dispensed from dispensing system 202 or 
at about 6% of the final beverage. 

In one embodiment, the flow rate of at least one ingredient 
may be adjusted by the same mechanism that measures the 
flow rate. For example, exemplary flow rate sensor 220 
(shown in conduit 216 of FIG. 2) may comprise a turbine or 
a paddle meter that is configured to measure the flow rate of 
an ingredient within conduit 216 (this measurement may be 
conducted in cooperation with information received from 
one or more other sensors within dispensing device 202). 
Based upon the determination of the flow rate, electronic 
circuitry 129 may transmit a signal that causes a drag placed 
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8 
upon at least a portion of sensor 220 (such as a turbine or 
paddle portion) thus acting as a restrictive orifice. Such that 
the quantity of ingredient that is dispensed through conduit 
over a predetermined period of time is reduced. Likewise, 
electronic circuitry 129 may transmit a signal that causes 
less drag placed upon at least a portion of sensor 220, (i.e., 
at least a turbine or paddle), thus acting to increase the 
quantity of ingredient that is dispensed through conduit over 
a predetermined period of time is reduced. This may occur 
during or before step 316, in which it is determined whether 
further ingredients are to be dispensed. In further embodi 
ments, one or more parameters of any ingredient being 
dispensed may be adjusted based upon information received 
from one or more sensors (such as sensors 218 and/220). For 
example, the carbonation levels of the ingredient may be 
altered to adjust the viscosity of the ingredient being dis 
pensed. 

Further, in the preparation of certain compositions to be 
dispensed, it may not be desirable to dispense a first ingre 
dient under the same pressure as a second ingredient (for 
example, when dispensing a second ingredient at Step 318). 
In some instances, it may be desirable to reduce the pressure 
under which a first ingredient is dispensed, in yet other 
embodiments; it may desirable to increase the pressure that 
an ingredient is dispensed, for example, to ensure proper 
mixing or the intended profile of the beverage. in certain 
embodiments, adjustable orifices may be implemented to 
ensure the optimal flow rate is implemented for certain 
ingredients. For example, computer-readable instructions 
may be used to achieve the optimal combination of pressure 
and flow rate of an ingredient passing through a conduit 214. 
216, such as by use of an adjustable orifice. A simplified 
graphical illustration is shown by way of element 226. As 
seen by element 226, adjusting an input, Such as through a 
step motor (for example “35°”, “55°, or “75°) may be used 
to obtain a preferred combination of flow rate and pressure. 
Those skilled in the art will readily appreciate that element 
26 is merely illustrative and that other implementations, 
including the use of more than three adjustable settings, are 
within the scope of this disclosure. 
At step 320, information regarding the dispensed bever 

age or composition may be stored on a computer-readable 
medium, Such as computer-readable medium 204. The com 
puter-readable medium of step 320 is not, however, required 
to be within or local to the dispensing system 202. Instead, 
the information regarding the dispensed beverage may be 
transmitted through network connection 212 to a remote 
computer-readable medium. In one embodiment, the unique 
composition dispensed through the implementation of one 
or more methods shown in FIG. 3 may be received at a 
second dispensing system, which may dispense the Substan 
tially the same beverage or composition. 

FIG. 4 shows a flowchart of an exemplary method in 
accordance with one embodiment of the invention. At step 
402, it may be determined whether a custom beverage 
comprises a carbonated ingredient, such as carbonated 
water. In one embodiment, steps 404 and/or 406 may be 
performed to select a carbonation source (step 404) and 
adjust the carbonation of the selected source (step 406). For 
example, at step 404, it may be determined that the beverage 
requested contained carbonated water, however, the user 
requested that the beverage comprise less high fructose corn 
syrup, therefore the carbonation levels of the beverage may 
be reduced. Commonly assigned pending U.S. patent appli 
cation Ser. Nos. 127703,048 and 12/703,003, which are 
disclosed herein by reference in their entirety, disclose 
systems and methods relating to the creation and dispensing 
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of novel beverage compositions. In one embodiment, the 
level of carbonation (or any gas) of a second ingredient is 
adjusted based upon electronic signals received from one or 
more signals regarding measurements from sensors measur 
ing parameters of a first ingredient. Such parameters may be 
the flow rate, viscosity, pH, pressure, level of carbonation, 
level of constituents, such as Sugar, water, coloring, etc., 
and/or any combination of these and other parameters that 
relate to the first ingredient. 

In certain embodiments, the carbonation source selected 
in 404 may be one of a plurality of sources. For example, 
different sources may comprise various levels of carbon 
ation; therefore, one source comprising the closest amount 
of carbonation needed may be selected before adjustment. In 
certain embodiments, dispensing system 102, 202 may 
selectively discharge streams of carbonized and non-carbon 
ized water from separate containers, for example, reservoirs 
112a-112b. Therefore, in certain implementations, the dis 
pensing head 104 can be employed to dispense beverages 
selectively made from either carbonized or non-carbonized 
water. Alternatively, the dispensing head 104 may be used to 
dispense a beverage comprising carbonated water and non 
carbonated water. In one embodiment, adjustable orifices are 
opened simultaneously to cause the simultaneous dispensing 
of both carbonated and non-carbonated water. This is useful 
when it is desired to blend these two liquids with a concen 
trate to produce a lightly carbonated beverage. In one 
embodiment, by varying the amount of time each orifice is 
open at one or more predetermined diameters, the extent to 
which the water supplied for the beverage may be set 
anywhere between filly carbonated (100% carbonated water 
supply) to no carbonation (100% non-carbonated water 
Supply). 

In yet other embodiments, step 410 may be used to create 
a carbonation Source. In one embodiment, a first conduit 
Such as conduit 214 may comprise water and conduit 216 
may comprise carbon dioxide gas. Thus, based upon the 
sensors 218, 220, 222, and/or other sensors within conduits 
214, 216 or elsewhere within dispensing system 202, the 
amount of water that is combined with the carbon dioxide 
gas is determined and dispensed. Such as through an adjust 
able orifice. Regardless of whether steps 404 and 406 or step 
410 is implemented, step 408 may be initiated. In one 
embodiment, the resultant carbonated ingredient may be 
dispensed into a conduit, such as conduits 214 and/or 216, 
(see, e.g., step 304 of FIG. 3). 

It should further be appreciated that not embodiments 
have all of the above-described. features and/or include each 
step and/or process of the disclosed methods. For example, 
certain embodiments may be provided with different quan 
tities of fluid passageways and valve units than have been 
described above with respect to the illustrated embodiments. 
It is anticipated that these alternative embodiments of the 
invention may be used to provide a means fir firming a 
beverage from a combination of a plurality of ingredients, 
which may be discharged from a either a plurality of nozzles 
or, alternatively, a single nozzle. Moreover, one or more 
noZZles may be configured to provide a discharge passage 
that extends vertically downward. Vet in other embodiments, 
one or more discharge passages for ingredients may have a 
spiral or helical configuration. While the exemplary dispens 
ing system 102 shown in FIG. 1 may be used in a commer 
cial setting, for example, a restaurant, those skilled in the art 
will readily appreciate that the teachings of this disclosure 
may be applied to any dispensing system, Such as imple 
mented in bar gun technology and/or residential use. Further, 
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10 
embodiments within the scope of this disclosure may be 
used with frozen beverages and/or noncarbonated bever 
ageS. 
We claim: 
1. A non-transitory computer-readable medium compris 

ing computer-executable instructions stored thereon that 
when executed by a processor cause the processor to per 
form the steps comprising: 

receiving by the processor a first user selection for a 
beverage; 

receiving by the processor a second user selection modi 
fying a parameter of the beverage; 

determining by the processor one or more replacement 
ingredients and an amount of the one or more replace 
ment ingredients to compensate the beverage based on 
the modified parameter of the beverage; 

determining whether the first user selection and the sec 
ond user selection comprise a carbonated ingredient, 
Selecting a carbonation Source based on the first user 
Selection and the second user selection, and adjusting 
the carbonation level of the selected source; and 

instructing a dispenser to dispense a composition based on 
the first user selection, the second user selection and 
determination of the one or more replacement ingredi 
ents, 

wherein the carbonation level is adjusted based on elec 
tronic signals received from sensors in the dispensing 
system regarding parameter measurements, 

wherein the parameter measurements include one or more 
flow rate, Viscosity, pH, pressure, level of carbonation 
and level of constituents, and 

wherein the carbonation level is determined and based on 
one or more of the parameter measurements. 

2. The non-transitory computer-readable medium of claim 
1 wherein the second user selection comprises an instruction 
to reduce an amount of Sugar content or carbonation of the 
beverage. 

3. The non-transitory computer-readable medium of claim 
1, further comprising selecting the carbonation source from 
a plurality of carbonation sources. 

4. The non-transitory computer readable medium of claim 
1, wherein the amount of time an orifice is opened is varied 
to provide for the carbonation level. 

5. The non-transitory computer readable medium of claim 
1 wherein the composition dispensed is stored and is 
received at another dispensing system for dispensing the 
same composition. 

6. The non-transitory computer readable medium of claim 
1 wherein the method further comprises providing a plural 
ity of beverages to select from and wherein the plurality of 
beverages is based upon the presence of specific ingredients 
detected in the dispensing system. 

7. A dispensing system comprising: 
a user input device configured to transmit an input direct 

ing a discharge of a beverage from an apparatus; 
a non-transitory computer-readable medium comprising 

computer-executable instructions that when executed 
by a processor cause the processor to perform the steps 
comprising: 
receiving by the processor a first user selection for a 

beverage; 
receiving by the processor a second user selection 

modifying a parameter of the beverage; 
determining by the processor one or more replacement 

ingredients and an amount of the one or more replace 
ment ingredients to compensate the beverage based on 
the modified parameter of the beverage; 
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determining whether the first user selection and the sec 
ond user selection comprises a carbonated ingredient, 
Selecting a carbonation source based on the first user 
Selection and the second user selection, and adjusting a 
carbonation level of the selected source; and 5 

instructing a dispenser to dispense a composition based on 
the first user selection, the second user selection, and 
determining of the one or more replacement ingredi 
ents, 

wherein the carbonation level is adjusted based on elec- 10 
tronic signals received from one or more signals 
regarding parameter measurements from sensors in the 
dispensing system, 

wherein the parameter measurements include one or more 
of flow rate, viscosity, pH, pressure, level of carbon- 15 
ation, and level of constituents, and 

wherein the carbonation level is based on one or more of 
the parameter measurements. 

8. The dispensing system of claim 7 wherein the second 
user selection comprises an instruction to reduce an amount 20 
of Sugar content or carbonation level of the beverage. 

9. The dispensing system of claim 7, further comprising 
Selecting the carbonation source from a plurality of carbon 
ation sources. 

10. The dispensing system of claim 7, wherein the amount 25 
of time an orifice is opened is varied to provide for the 
carbonation level. 

11. The computer readable medium of claim 7 wherein the 
composition dispensed is stored and is received at a second 
dispensing system for dispensing the same composition. 30 

12. The dispensing system of claim 7 wherein the method 
further comprises providing a plurality of beverages to select 
from and wherein the plurality of beverages is based upon 
the presence of specific ingredients detected in the dispens 
ing system. 

12 
13. A computer-implemented method comprising: 
receiving by a processor a first user selection for a 

beverage; 
receiving by a processor a second user selection modify 

ing a parameter of the beverage; 
determining by a processor one or more replacement 

ingredients and an amount of the one or more ingredi 
ents to compensate the beverage based on the modified 
parameter of the beverage; 

determining whether the first user selection and the sec 
ond user selection comprise a carbonated ingredient, 
Selecting a carbonation source based on the first user 
Selection and the second user selection, and adjusting a 
carbonation level of the selected source; and 

instructing a dispenser to dispense a composition based on 
the first user selection, the second user selection and the 
determination of one or more replacement ingredients, 

wherein the carbonation level is adjusted based on elec 
tronic signals received from Sensors in the dispensing 
System regarding parameter measurements, 

wherein the parameter measurements include one or more 
of flow rate, viscosity, pH, pressure, level of carbon 
ation, and level of constituents, and 

wherein the carbonation Level is determined and based on 
one or more of the parameter measurements. 

14. The computer-implemented method of claim 13 
wherein the composition dispensed is stored and is received 
at another dispensing system for dispensing the same com 
position. 

15. The computer-implemented method of claim 13 
wherein the method further comprises providing a plurality 
of beverages to select from and wherein the plurality of 
beverages is based upon the presence of specific ingredients 
detected in the dispensing system. 


