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(54) BEER MIXING SYSTEM

(57) A system includes an operational subsystem in-
cluding a plurality of mixers, wherein each mixer of the
plurality of mixers corresponds to a different dispenser
of a plurality of dispensers, and wherein each mixer is
configured to mix two or more beer components of a plu-
rality of beer components in accordance with a formula
corresponding to the mixer to produce a corresponding
beer product and provide the corresponding beer product

to the dispenser corresponding to the mixer. The system
also includes a control subsystem including a control
module, wherein the control module is a computer sys-
tem configured to provide to each mixer one or more
control inputs that cause the mixer to mix the two or more
beer components in accordance with the formula corre-
sponding to the mixer.
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Description

BACKGROUND

[0001] This specification relates to dispensing drink
mixtures.
[0002] Conventional drink dispensing systems can dis-
pense pre-mixed, pre-brewed, or pre-fermented bever-
ages by dispensing the beverage from a container.

SUMMARY

[0003] In general, one innovative aspect of the subject
matter described in this specification can be embodied
in systems that include an operational subsystem includ-
ing a plurality of mixers, wherein each mixer of the plu-
rality of mixers corresponds to a different dispenser of a
plurality of dispensers, and wherein each mixer is con-
figured to mix two or more beer components of a plurality
of beer components in accordance with a formula corre-
sponding to the mixer to produce a corresponding beer
product and provide the corresponding beer product to
the dispenser corresponding to the mixer. The systems
also include a control subsystem including a control mod-
ule, wherein the control module is a computer system
configured to provide to each mixer one or more control
inputs that cause the mixer to mix the two or more beer
components in accordance with the formula correspond-
ing to the mixer.
[0004] Other embodiments of this aspect can include
one or more of the following optional features. In some
implementations, the operational subsystem further in-
cludes a plurality of quality assurance modules each as-
sociated with a beer component of the plurality of beer
components, wherein each quality assurance module in-
cludes a container to hold the corresponding beer com-
ponent and is configured to determine if the correspond-
ing beer component in the container of the quality assur-
ance module meets one or more quality assurance re-
quirements, and in response to determining that the cor-
responding beer component meets the one or more qual-
ity assurance requirements, allow some or all of the beer
component in the container to flow to the plurality of mix-
ers.
[0005] In some implementations, the control subsys-
tem is further configured to gather data about operation
of at least one constituent unit of the operational subsys-
tem and provide the data to a data analysis system. In
some implementations, the data analysis system is con-
figured to analyze the data to generate at least one of a
status report about operation of the system or an alert
about a malfunctioning or suboptimal condition in oper-
ation of the system.
[0006] In some implementations, each mixer of the plu-
rality of mixers includes a proportional valve for each beer
component of the plurality of beer components. In some
implementations, each proportional valve is electronical-
ly configurable based on control signals received from

the control subsystem. In some implementations, posi-
tions of proportional valves of the mixer define a mixing
formula for the mixer. In some implementations, each
mixer also includes a per-component flowmeter for each
beer component, wherein each per-component flowme-
ter is positioned downstream from the proportional valve
for the corresponding beer component and wherein each
per-component flowmeter generates a per-component
flow reading for the corresponding upstream proportional
valve. In some implementations, the control subsystem
is configured to detect a need to recalibrate proportional
valves of a mixer of the plurality of mixers and, in re-
sponse to detecting the need, recalibrate the proportional
valves of the mixer. In some implementations, detecting
a need to recalibrate a mixer includes, for each propor-
tional valve in the mixer, determining a computed ratio
of the per-component flow reading of the per-component
flowmeter associated with the beer component of the plu-
rality of components that the proportional valve is asso-
ciated with to a sum of all per-component flow readings
of each per-component flow meter in the mixer, deter-
mining an appropriate ratio for the proportional valve
based on a ratio for the beer component of the plurality
of beer components flowing through the proportional
valve in the formula for the beer product associated with
the mixer, determining if the computed ratio corresponds
to the appropriate ratio, and in response to determining
that the computed ratio does not correspond to the ap-
propriate ratio, detecting a need to recalibrate the mixer.
In some implementations, recalibrating proportional
valves of the mixer includes changing a position of the
proportional valves to increase a flow through proportion-
al valves whose computed ratios are below their corre-
sponding appropriate ratios and decrease a flow through
a proportional valves whose computed ratios are above
the corresponding appropriate ratios.
[0007] In some implementations, the control subsys-
tem is configured to receive, from a user device, a user
input including user preferences for a beer product, gen-
erate a formula for the beer product based on the user
input, and send one or more control signals correspond-
ing to the beer product to a mixer of the plurality of mixers.
[0008] Other embodiments of this aspect include meth-
ods that perform actions of any one of the control sub-
systems described above. Other embodiments of this as-
pect include corresponding computer systems, appara-
tus, and computer programs recorded on one or more
computer storage devices, each configured to perform
the actions of the methods. A system of one or more
computers can be configured to perform particular oper-
ations or actions by virtue of software, firmware, hard-
ware, or any combination thereof installed on the system
that in operation may cause the system to perform the
actions. One or more computer programs can be config-
ured to perform particular operations or actions by virtue
of including instructions that, when executed by data
processing apparatus, cause the apparatus to perform
the actions.

1 2 



EP 3 395 752 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0009] The subject matter described in this specifica-
tion can be implemented in particular embodiments so
as to realize one or more of the following advantages. A
beer mixing system can apply beer formulas that are gen-
erated based on user input and generate data about op-
eration of the system to present to user devices and/or
to use in applications that perform analysis on the data
to generate reports or conclusions about operation of the
beer mixing system, such as software applications that
provide platforms for devices and apparatuses to collect
information and/or communicate with other devices or
apparatuses. Different dispensers of the same beer mix-
ing system can dispense beer mixed according to differ-
ent, customizable formulas. Mixer components of a beer
mixing system can be automatically calibrated based on
flowmeter detections. Quality of beer components can
be measured automatically. Suboptimal conditions or
malfunctions in operation of the beer mixing system can
be detected and appropriate alarms can be generated
and displayed to an operator of the system.
[0010] The details of one or more embodiments of the
subject matter of this specification are set forth in the
accompanying drawings and the description below. Oth-
er features, aspects, and advantages of the subject mat-
ter will become apparent from the description, the draw-
ings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a block diagram of an example beer mixing
system.
FIG. 2 is a block diagram of an example quality as-
surance module.
FIG. 3 is a block diagram of an example mixer.

[0012] Like reference numbers and designations in the
various drawings indicate like elements.

DETAILED DESCRIPTION

[0013] FIG. 1 is a block diagram of an example beer
mixing system 100.
[0014] The beer mixing system 100 is configured to
process one or more beer components 112 to produce
one or more beer products and dispense each beer prod-
uct using a dispenser, e.g., beer dispenser 1 141, beer
dispenser 2 142, and beer dispenser 3 143. Each beer
product is a mixture of one or more of the beer compo-
nents 112. The beer mixing system 100 includes one or
more beer component sources 101, an operational sub-
system 110, and a control subsystem 111. Each beer
component source 101 is a container, e.g., a tank, a bar-
rel, a cask, and so on, that holds some beer component
112. A beer component 112 is any substance, such as
an alcoholic liquid substance, that the beer mixing system
100 can mix with one or more other beer components

112 to produce a beer product. Examples of beer com-
ponents 112 can include at least one of a base compo-
nent that is typically a type of beer, a color component
that is typically a drink that has a dark color, a taste com-
ponent that is typically a drink that has a distinctive taste
such as a distinctive bitter taste or a distinctive sweet
taste, and an alcohol component that is typically a drink
that has a high amount of alcohol.
[0015] In some implementations, each base compo-
nent is a type of beer. For example, the color component
is a beer that has a dark color, the taste component is a
beer that has a highly bitter taste, and the alcohol com-
ponent is a beer that has a high degree of alcohol.
[0016] The beer mixing system produces each beer
product using a combination of one or more beer com-
ponents and dispenses the beer product using a dispens-
er. For example, a particular beer product dispensed us-
ing a dispenser may include 60% of the base component,
10% of the color component, 15% of the taste compo-
nent, and 15% of the alcohol component.
[0017] The operational subsystem 110 performs qual-
ity assurance tests on beer components 112 and mixes
those components 112 to produce beer products. The
operational subsystem includes one or more quality as-
surance modules 121 and one or more mixers, e.g., mixer
1 131, mixer 2 132, and mixer 3 133.
[0018] Each quality assurance module 121 ensures
that the quality of a corresponding beer component 112
is satisfactory before the component 112 is mixed with
any other component 112. If a quality assurance module
121 determines that a corresponding beer component
112 passes required quality assurance tests, the quality
assurance module 121 allows the tested beer component
113 to flow to one or more mixers through one or more
links, e.g., pipes, between the quality assurance modules
121 and the mixers.
[0019] A quality assurance module 121 also controls
the in-flow of beer components 112 to the operational
subsystem 110 from the beer component sources 101.
For example, the quality assurance module 121 can de-
termine that the operational subsystem 110 does not
have an adequate amount of a corresponding beer com-
ponent 112 and that the operational subsystem 110
needs a refill of a corresponding beer component 112
when the quality assurance module 121 detects that the
amount of the beer component 112 in the operational
subsystem 110 is below a threshold.
[0020] Quality assurance modules are described in
greater detail below with reference to FIG. 2.
[0021] A mixer obtains tested beer components 113
from the quality assurance modules 121. Each mixer then
mixes one or more tested beer components 113 to pro-
duce a beer product that is dispensed from a correspond-
ing dispenser, e.g., beer tap. In the implementation de-
picted in FIG. 1, mixer 1 131 produces a beer product
that is dispensed from dispenser 1 141, mixer 2 132 pro-
duces a beer product that is dispensed from dispenser
2 142, and mixer 3 produces a beer product that is dis-
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pensed from dispenser 3 143. In some implementations,
at each time only one mixer in the operational subsystem
110 can produce beer products. Mixers are described in
greater detail below with reference to FIG. 3.
[0022] The control subsystem 111 is a system of one
or more computers that gathers data about operation of
the beer mixing system 100, provides control signals to
one or more components of the operational subsystem
110, and provides capabilities for users to affect opera-
tion of the beer mixing system 100. The control subsys-
tem 111 includes a network connection module 153, a
data gathering module 151, and a control module 152.
[0023] The network connection module 153 allows
both the data gathering module 151 and the control mod-
ule 152 to communicate with units both inside and outside
of the beer mixing system 100. The network connection
module 153 may include any of a variety of communica-
tion modules that use different wired or wireless commu-
nication protocols, such as a Wi-Fi communication pro-
tocol or a Bluetooth communication protocol. The data
gathering module 151 and the control module 152 can
use a communication module to communicate with a par-
ticular unit inside or outside of the beer mixing system
100 depending on the networking capabilities of the par-
ticular unit. Each constituent unit of the beer mixing sys-
tem 100 communicating with the network connection
module 153 can have necessary networking capabilities
to communicate with the network connection module 153
using a communication mechanism.
[0024] The data gathering module 151 gathers data
about operation of the beer mixing system 100. For ex-
ample, the data gathering module 151 can gather data
from a sensor or other reporting device in a beer com-
ponent source 101 about the pressure, temperature,
and/or volume of the beer component 112 in the beer
component source 101. The data gathering module 151
can also gather data from a sensor or other reporting
device in a beer component source 101 about energy
consumption of the beer component source 101.
[0025] Moreover, the data gathering module 151 can
gather data from any sensor, valve, temperature setting
module, and/or control module in the operational subsys-
tem 110 of the beer mixing system 100. The data gath-
ering module 151 may gather data by issuing a request
(through the network connection module 153) for data to
a constituent unit of the beer mixing system 100 and, in
response, receive the requested data from the constitu-
ent unit. The constituent units can have a network con-
nection modules and/or other circuitry that enables them
to communicate with the network connection module
153.
[0026] For example, the data gathering module 151
may obtain one or more of the following: (i) information
about flow of components through per-component flow-
meters in mixers from a control module of each mixer;
(ii) information about flow of beer products through per-
product flowmeters in mixers from a control module of
each mixer; and (iii) information about sensor measure-

ments in the mixers and/or quality assurance modules
from control modules in those mixers and/or modules.
[0027] The data gathering module 151 communicates
its gathered operational data, through a computer net-
work 102 (such as a computer network including at least
one of a wide area network and a local area network), to
a user device 103, a data analysis system 104, or both.
[0028] The data analysis system 104 can use the op-
erational data to provide one or more data analysis re-
ports and/or data analysis conclusions about operation
of the beer mixing system 100. The data analysis system
104 can also supply the operational data to a computer
application that performs analysis on data, such as a
computer application that provide platforms for devices
and apparatuses to collect information and/or communi-
cate with other devices or apparatuses. Such a computer
application may be a computer application stored on the
data analysis system 104 that is configured to receive
data about operation of the beer mixing system 100 and
analyze the data to generate status reports and/or con-
clusions about operation of the beer mixing system 100.
For example, the data analysis system 104 can use the
operational data to detect suboptimal conditions and/or
malfunctioning in operation of at least one constituent
unit of the beer mixing system 100 and issue alerts to a
user device 103 or other client system about the subop-
timal condition and/or malfunctioning.
[0029] For example, the data analysis system 104 can
use information obtained from beer component sources
101 about energy consumption of the beer component
sources 101 and/or information obtained from control
modules in the operational subsystem 110 about con-
sumption of energy by temperature setting modules in
the operational subsystem 110 to generate reports about
energy consumption by the beer mixing system 100 and
generate alerts about excess consumption of energy by
a constituent unit of the beer mixing system 100.
[0030] Also, the data analysis system 104 can also use
information obtained from beer component sources 101
about operation of beer component sources 101 to esti-
mate a total amount of use of beer components 112 in
those beer component sources 101 since a previous re-
filling and detect possible needs for refilling one or more
of the beer component sources 101.
[0031] In addition, the data analysis system 104 can
use information obtained from per-product flowmeters in
mixers to generate statistics about use of beer products
and detect market trends. The data analysis system 104
can also use such information to estimate use of beer
components and detect possible needs for refilling one
or more of the beer component sources 101.
[0032] Moreover, the data analysis system 104 can
use information obtained from sensors in the operational
subsystem 110 to determine a suboptimal condition
and/or malfunctioning in the operation of a constituent
unit of the beer mixing system 100 and generate alerts.
[0033] Furthermore, the data analysis system 104 can
use information obtained from per-component flowme-
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ters in mixers to determine a need for recalibrating pro-
portional valves in mixers and generate a corresponding
alert.
[0034] The control module 152 provides control signals
to one or more components of the operational subsystem
110. For example, the control module 152 can provide a
control signal to a quality assurance module 121 to apply
one or more quality assurance tests and/or apply a par-
ticular threshold for controlling flow of one or more beer
components 112. In addition, the control module 152 can
provide control signals to a mixer to use a particular ratio
of each available tested beer components 113, i.e., a
formula, to produce a beer product. Moreover, the control
module 152 may be able to provide control signals to any
sensor, valve, temperature setting module, and/or con-
trol module in the operational subsystem 110. The control
module 152 can determine control signals based on an-
alyzing information gathered by the data gathering mod-
ule 151 and/or based on a user input provided on a user
device 103, e.g., using a user interface generated on the
user device 103.
[0035] In some implementations, the beer mixing sys-
tem 100 may not include one or more of the components
described above. For example, the beer mixing system
100 may not include a quality assurance module 121 for
certain beer components 112 or may not have any quality
assurance modules 121 at all. In such cases, the mixers
may receive one or more beer components 112 directly
from the beer component sources 101 and without any
intervening testing and/or processing by a corresponding
quality assurance module 121.
[0036] FIG. 2 is a block diagram of an example quality
assurance module 200. The quality assurance module
operates on a particular beer component 201 and is an
example of quality assurance module 121 discussed
above with reference to FIG. 1.
[0037] The quality assurance module 200 includes a
container 202 that stores flows of beer component 201
from beer component sources, e.g., beer component
sources 101 of FIG. 1. The quality assurance module
200 also includes a control module 221 that gathers in-
formation about contents of the container 202 from sen-
sors and provides control signals to maintenance mod-
ules and valves in the quality assurance module 200
based on the gathered information. The control module
221 may communicate with one or more components of
a control subsystem of a beer mixing system, e.g., the
control subsystem 111 of the beer mixing system of FIG.
1, through a wired or wireless communication mecha-
nism.
[0038] Each sensor in the quality assurance module
200 gathers information about a respective property of
the contents of the container 202. The quality assurance
module 200 uses the sensor detections to determine the
state and/or quality of the contents of the container 202
and sends control signals according to that determina-
tion. In particular, the control module 221 may use sensor
detections to determine if the contents of the container

202 meet certain quality requirements and open a re-
lease valve 232 for release of tested beer components
241 to mixers only if the control module 221 determines
that the contents of the container 202 meets such quality
requirements.
[0039] For example, an air sensor 211 detects the level
of air in the contents of the container 202 and communi-
cates that detection to the control module 221. If the con-
trol module 221 determines that the air sensor 211 de-
tection is above a certain threshold, the control module
221 may determine that the contents of the container 202
have excess carbon dioxide, refrain from sending a con-
trol signal to open the release valve 232, and send a
control signal to open a purge valve 231 to dispose at
least a portion of the contents, e.g., the upper portion that
includes gas material, as disposable material 242. Dis-
posing a portion of the contents of the container 202 that
includes gas material can reduce the amount of carbon
dioxide in the contents and thus reduce the amount of
foam in the final beer product produced by a mixer using
the component.
[0040] The component sensor 212 detects the quantity
of the beer component 201 corresponding to the quality
assurance module 200 in the contents of the container
202 and communicates that detection to the control mod-
ule 221. If the control module 221 determines that the
component sensor 212 detection is below a certain
threshold, the control module 221 may determine that
the contents of the container 202 do not have enough of
the desired beer component 201, refrain from sending a
control signal to open the release valve 232, and send
control signals to enable the flow of beer component 201
to the container, e.g., through activating a valve for entry
of beer component 201 into the container 202.
[0041] If the control module 221 determines that the
air sensor 211 detection is below threshold and the com-
ponent sensor 212 detection is above threshold, the con-
trol module 221 may determine that the contents of the
container 202 include an adequate amount of beer com-
ponent 201 with desired levels of carbon dioxide, refrain
from sending a control signal to open the purge valve
231 to dispose the contents of the container 202 as dis-
posable material 242, and send a control signal to open
the release valve 232.
[0042] The temperature sensor 213 detects the tem-
perature of the contents of the container 202. If the control
module 221 determines that the temperature sensor 213
detections are above a certain threshold, the control
module 221 may determine that the contents of the con-
tainer 202 are too warm, refrain from sending a control
signal to open either the purge valve 231 or the release
valve 232, and send a control signal to a temperature
setting module 214, e.g., a cooling mechanism such as
a freezer, to cool the contents of the container 202.
[0043] FIG. 3 is a block diagram of an example mixer
300. The mixer 300 produces a particular beer product
and is an example of a mixer discussed above with ref-
erence to FIG. 1.
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[0044] The mixer 300 receives a number of beer com-
ponents, e.g., component 1 301, component 2 302, com-
ponent 3 303, and component 4 304. Each beer compo-
nent then goes through a corresponding one-way valve,
i.e., one-way valve 1 311 for component 1 301, one-way
valve 2 312 for component 2 302, one-way valve 3 313
for component 3 303, and one-way valve 4 314 for com-
ponent 4 304. A one-way valve ensures that a beer com-
ponent can flow through only in one direction, i.e., the
downstream direction toward proportional valves.
[0045] Each component then flows through a propor-
tional valve, e.g., proportional valve 1 321 for component
1 301, proportional valve 2 322 for component 2 302,
proportional valve 3 323 for component 3 303, and pro-
portional valve 4 324 for component 4 304. A proportional
valve allows only a portion of a component to flow to a
collector 340 that receives flows from proportional valves.
The amount of a component that a proportional valve
allows to flow, which can depend on a position of the
proportional valve, can determine a formula of the beer
product produced by the mixer 300 and can be electrically
configurable based on received control signals, e.g., con-
trol signals received from a control subsystem such as
the control subsystem 111 depicted in FIG. 1. Propor-
tional valves can include circuitry that allows them to com-
municate with the control subsystem or with the control
or with both, e.g., over any of a variety of communication
links, e.g., wired communication links, short-range wire-
less communication links, e.g., Bluetooth or near field
communication, long-range wireless communication
links, e.g., Wi-Fi, and so on.
[0046] The proportion of each component allowed to
flow by the corresponding proportional valve depends on
a ratio of the component in the beer product that the mixer
300 seeks to produce. The mixer 300 can determine the
ratio based on a formula and/or control signals corre-
sponding to a formula that the mixer 300 has received
from a control module of a beer mixing system, e.g., the
control subsystem 111 of the beer mixing system 100 of
FIG. 1.
[0047] In some implementations, before the compo-
nents flow to the collector 340, a per-component flowm-
eter for each component, i.e., per-component flowmeter
1 331 for component 1 301, per-component flowmeter 2
332 for component 2 302, per-component flowmeter 3
333 for component 3 303, and per-component flowmeter
4 334 for component 4 304, detects the amount of the
component going into the collector 340. Per-component
flowmeters can include circuitry that allows them to com-
municate with a control subsystem such as the control
subsystem 111 depicted in FIG. 1.
[0048] After components pass through proportional
valves and per-component flowmeters, they go to a col-
lector 340. The contents of the collector 340 are final beer
products 350 that are ready for release to end users, e.g.,
through a tap or other dispenser. A temperature setting
module 371 of the mixer 300 can ensure that the contents
of the collector 340 are at the desired temperature, e.g.,

cool enough. In some implementations, the temperature
setting module 371 can communicate a temperature of
the final beer products 350 to a control subsystem, e.g.,
the control subsystem 111 of FIG. 1. If the control sub-
system determines that the temperature of the final beer
products is not a desired temperature, the control sub-
system can send control signals to the temperature set-
ting module 371 to cool or heat the final beer products
to adjust the temperature of the final beer product 350.
[0049] A per-product flowmeter 360 can detect an
amount of beer product that is released during each re-
quest to communicate to a control subsystem of a beer
mixing system, e.g., the control subsystem 111 of the
beer mixing system 100 of FIG. 1. The control module
may communicate such data to a client application, e.g.,
the data analysis system 104 as depicted in FIG. 1, which
may supply the data to one or more applications that
analyze the data. A per-product flowmeter can 360 in-
clude circuitry that allows it to communicate with a control
subsystem such as the control subsystem 111 depicted
in FIG. 1.
[0050] A control module 370 of the mixer 300 can cal-
ibrate the proportional valves that are used to mix com-
ponents. Such calibration can be based on pre-set values
or can be automatic. To automatically calibrate propor-
tional valves of the mixer 300, the control module 370
can obtain the values recorded by each per-component
flowmeter that records the flow out of a proportional valve,
determine a ratio of each recorded value for a per-com-
ponent flowmeter as a share of the total sum of recorded
values for all per-component flowmeters, and compare
the ratio for each per-component flowmeters to the ap-
propriate ratio of the corresponding component based
on the formula for the beer product that the mixer 300
seeks to produce.
[0051] If the computed ratio and the appropriate ratio
do not correspond to each other, e.g., the discrepancy
between them is above a threshold value, the control
module 370 can send control inputs to one or more pro-
portional valves to remove and/or reduce the discrepan-
cy. For example, the control module 370 can send signals
that cause the proportional valves to change their posi-
tion in a manner that causes a first group of proportional
valves to change their position to increase the flow
through them and a second group of proportional valves
to change their position to increase the flow through them.
The first group of proportional valves are valves whose
computed ratios are below their appropriate ratios and
the second group of proportional valve are valves whose
computed ratios are above their corresponding appropri-
ate ratios.
[0052] In some implementations, the control module
370 can obtain values recorded by per-component flow-
meters without flowing actual beer components through
one or more proportional valves. For example, the control
module 370 can obtain the values by flowing a non-com-
ponent liquid, such as water, through one or more pro-
portional valves of the mixer 300.

9 10 



EP 3 395 752 A1

7

5

10

15

20

25

30

35

40

45

50

55

[0053] Although techniques described in this specifi-
cation are explained with reference to beer mixing, a per-
son of ordinary skill in the art will appreciate that the de-
scribed systems and techniques can be used to mix any
one or more components to produce any drink that is a
mixture of the one or more components. Examples of
such drinks include sodas or other carbonated non-alco-
holic beverages, mixed juices, and some cocktails.
[0054] Certain aspects of the embodiments of the sub-
ject matter and the functional operations described in this
specification can be implemented in digital electronic cir-
cuitry, in tangibly-embodied computer software or
firmware, in computer hardware, including the structures
disclosed in this specification and their structural equiv-
alents, or in combinations of one or more of them. Em-
bodiments of the subject matter described in this speci-
fication can be implemented as one or more computer
programs, i.e., one or more modules of computer pro-
gram instructions encoded on a tangible non transitory
program carrier for execution by, or to control the oper-
ation of, data processing apparatus. Alternatively or in
addition, the program instructions can be encoded on an
artificially generated propagated signal, e.g., a machine-
generated electrical, optical, or electromagnetic signal,
that is generated to encode information for transmission
to suitable receiver apparatus for execution by a data
processing apparatus. The computer storage medium
can be a machine-readable storage device, a machine-
readable storage substrate, a random or serial access
memory device, or a combination of one or more of them.
The computer storage medium is not, however, a prop-
agated signal.
[0055] The term "data processing apparatus" encom-
passes all kinds of apparatus, devices, and machines for
processing data, including by way of example a program-
mable processor, a computer, or multiple processors or
computers. The apparatus can include special purpose
logic circuitry, e.g., an FPGA (field programmable gate
array) or an ASIC (application specific integrated circuit).
The apparatus can also include, in addition to hardware,
code that creates an execution environment for the com-
puter program in question, e.g., code that constitutes
processor firmware, a protocol stack, a database man-
agement system, an operating system, or a combination
of one or more of them.
[0056] A computer program (which may also be re-
ferred to or described as a program, software, a software
application, a module, a software module, a script, or
code) can be written in any form of programming lan-
guage, including compiled or interpreted languages, or
declarative or procedural languages, and it can be de-
ployed in any form, including as a stand alone program
or as a module, component, subroutine, or other unit suit-
able for use in a computing environment. A computer
program may, but need not, correspond to a file in a file
system. A program can be stored in a portion of a file that
holds other programs or data, e.g., one or more scripts
stored in a markup language document, in a single file

dedicated to the program in question, or in multiple co-
ordinated files, e.g., files that store one or more modules,
sub programs, or portions of code. A computer program
can be deployed to be executed on one computer or on
multiple computers that are located at one site or distrib-
uted across multiple sites and interconnected by a com-
munication network.
[0057] As used in this specification, an "module," or
"software module," refers to a software implemented in-
put/output system that provides an output that is different
from the input. An module can be an encoded block of
functionality, such as a library, a platform, a software de-
velopment kit ("SDK"), or an object. Each module can be
implemented on any appropriate type of computing de-
vice, e.g., servers, mobile phones, tablet computers,
notebook computers, music players, e-book readers, lap-
top or desktop computers, PDAs, smart phones, or other
stationary or portable devices, that includes one or more
processors and computer readable media. Additionally,
two or more of the modules may be implemented on the
same computing device, or on different computing de-
vices.
[0058] The processes and logic flows described in this
specification can be performed by one or more program-
mable computers executing one or more computer pro-
grams to perform functions by operating on input data
and generating output. The processes and logic flows
can also be performed by, and apparatus can also be
implemented as, special purpose logic circuitry, e.g., an
FPGA (field programmable gate array) or an ASIC (ap-
plication specific integrated circuit).
[0059] Computers suitable for the execution of a com-
puter program include, by way of example, can be based
on general or special purpose microprocessors or both,
or any other kind of central processing unit. Generally, a
central processing unit will receive instructions and data
from a read only memory or a random access memory
or both. The essential elements of a computer are a cen-
tral processing unit for performing or executing instruc-
tions and one or more memory devices for storing in-
structions and data. Generally, a computer will also in-
clude, or be operatively coupled to receive data from or
transfer data to, or both, one or more mass storage de-
vices for storing data, e.g., magnetic, magneto optical
disks, or optical disks. However, a computer need not
have such devices. Moreover, a computer can be em-
bedded in another device, e.g., a mobile telephone, a
personal digital assistant (PDA), a mobile audio or video
player, a game console, a Global Positioning System
(GPS) receiver, or a portable storage device, e.g., a uni-
versal serial bus (USB) flash drive, to name just a few.
[0060] Computer readable media suitable for storing
computer program instructions and data include all forms
of non-volatile memory, media and memory devices, in-
cluding by way of example semiconductor memory de-
vices, e.g., EPROM, EEPROM, and flash memory de-
vices; magnetic disks, e.g., internal hard disks or remov-
able disks; magneto optical disks; and CD ROM and
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DVD-ROM disks. The processor and the memory can be
supplemented by, or incorporated in, special purpose
logic circuitry.
[0061] To provide for interaction with a user, embodi-
ments of the subject matter described in this specification
can be implemented on a computer having a display de-
vice, e.g., a CRT (cathode ray tube) or LCD (liquid crystal
display) monitor, for displaying information to the user
and a keyboard and a pointing device, e.g., a mouse or
a trackball, by which the user can provide input to the
computer. Other kinds of devices can be used to provide
for interaction with a user as well; for example, feedback
provided to the user can be any form of sensory feedback,
e.g., visual feedback, auditory feedback, or tactile feed-
back; and input from the user can be received in any
form, including acoustic, speech, or tactile input. In ad-
dition, a computer can interact with a user by sending
documents to and receiving documents from a device
that is used by the user; for example, by sending web
pages to a web browser on a user’s client device in re-
sponse to requests received from the web browser.
[0062] Embodiments of the subject matter described
in this specification can be implemented in a computing
system that includes a back end component, e.g., as a
data server, or that includes a middleware component,
e.g., an application server, or that includes a front end
component, e.g., a client computer having a graphical
user interface or a Web browser through which a user
can interact with an implementation of the subject matter
described in this specification, or any combination of one
or more such back end, middleware, or front end com-
ponents. The components of the system can be intercon-
nected by any form or medium of digital data communi-
cation, e.g., a communication network. Examples of com-
munication networks include a local area network ("LAN")
and a wide area network ("WAN"), e.g., the Internet.
[0063] The computing system can include clients and
servers. A client and server are generally remote from
each other and typically interact through a communica-
tion network. The relationship of client and server arises
by virtue of computer programs running on the respective
computers and having a client-server relationship to each
other.
[0064] While this specification contains many specific
implementation details, these should not be construed
as limitations on the scope of any invention or of what
may be claimed, but rather as descriptions of features
that may be specific to particular embodiments of partic-
ular inventions. Certain features that are described in this
specification in the context of separate embodiments can
also be implemented in combination in a single embod-
iment. Conversely, various features that are described
in the context of a single embodiment can also be imple-
mented in multiple embodiments separately or in any
suitable subcombination. Moreover, although features
may be described above as acting in certain combina-
tions and even initially claimed as such, one or more fea-
tures from a claimed combination can in some cases be

excised from the combination, and the claimed combi-
nation may be directed to a subcombination or variation
of a subcombination.
[0065] Similarly, while operations are depicted in the
drawings in a particular order, this should not be under-
stood as requiring that such operations be performed in
the particular order shown or in sequential order, or that
all illustrated operations be performed, to achieve desir-
able results. In certain circumstances, multitasking and
parallel processing may be advantageous. Moreover, the
separation of various system modules and components
in the embodiments described above should not be un-
derstood as requiring such separation in all embodi-
ments, and it should be understood that the described
program components and systems can generally be in-
tegrated together in a single software product or pack-
aged into multiple software products.
[0066] Particular embodiments of the subject matter
have been described. Other embodiments are within the
scope of the following claims. For example, the actions
recited in the claims can be performed in a different order
and still achieve desirable results. As one example, the
processes depicted in the accompanying figures do not
necessarily require the particular order shown, or se-
quential order, to achieve desirable results. In certain im-
plementations, multitasking and parallel processing may
be advantageous.

Claims

1. A system comprising:

an operational subsystem including:

a plurality of mixers, wherein each mixer of
the plurality of mixers corresponds to a dif-
ferent dispenser of a plurality of dispensers,
and wherein each mixer is configured to:

mix two or more beer components of a
plurality of beer components in accord-
ance with a formula corresponding to
the mixer to produce a corresponding
beer product, and
provide the corresponding beer prod-
uct to the dispenser corresponding to
the mixer; and

a control subsystem including a control module,
wherein the control module is a computer sys-
tem configured to provide to each mixer one or
more control inputs that cause the mixer to mix
the two or more beer components in accordance
with the formula corresponding to the mixer.

2. The system of claim 1, wherein the operational sub-
system further comprises a plurality of quality assur-
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ance modules each associated with a beer compo-
nent of the plurality of beer components, wherein
each quality assurance module includes a container
to hold the corresponding beer component and is
configured to:

determine if the corresponding beer component
in the container of the quality assurance module
meets one or more quality assurance require-
ments, and
in response to determining that the correspond-
ing beer component meets the one or more qual-
ity assurance requirements, allow some or all of
the beer component in the container to flow to
the plurality of mixers.

3. The system of any one of claims 1-2, wherein the
control subsystem is further configured to gather da-
ta about operation of at least one constituent unit of
the operational subsystem and provide the data to
a data analysis system.

4. The system of claim 3, wherein the data analysis
system is configured to analyze the data to generate
at least one of a status report about operation of the
system or an alert about a malfunctioning or subop-
timal condition in operation of the system.

5. The system of any one of claims 1-4, wherein each
mixer of the plurality of mixers includes a proportional
valve for each beer component of the plurality of beer
components.

6. The system of claim 5, wherein each proportional
valve is electronically configurable based on control
signals received from the control subsystem.

7. The system any one of claims 5-6 wherein positions
of proportional valves of the mixer define a mixing
formula for the mixer.

8. The system of any one of claims 5-7, wherein each
mixer also includes a per-component flowmeter for
each beer component, wherein each per-component
flowmeter is positioned downstream from the pro-
portional valve for the corresponding beer compo-
nent and wherein each per-component flowmeter
generates a per-component flow reading for the cor-
responding upstream proportional valve.

9. The system of any one of claims 5-9, wherein the
control subsystem is configured to detect a need to
recalibrate proportional valves of a mixer of the plu-
rality of mixers and, in response to detecting the
need, recalibrate the proportional valves of the mix-
er.

10. The system of claim 9, wherein detecting a need to

recalibrate a mixer comprises:

for each proportional valve in the mixer,

determining a computed ratio of the per-
component flow reading of the per-compo-
nent flowmeter associated with the beer
component flowing through the proportional
valve to a sum of all per-component flow
readings of each per-component flowmeter
in the mixer,
determining an appropriate ratio for the pro-
portional valve based on a ratio for the beer
component flowing through the proportional
valve in the formula for the beer product as-
sociated with the mixer,
determining if the computed ratio corre-
sponds to the appropriate ratio, and
in response to determining that the comput-
ed ratio does not correspond to the appro-
priate ratio, detecting a need to recalibrate
the mixer.

11. The system of claim 10, wherein recalibrating pro-
portional valves of the mixer comprises changing a
position of the proportional valves to increase a flow
through proportional valves whose computed ratios
are below their corresponding appropriate ratios and
decrease a flow through proportional valves whose
computed ratios are above the corresponding ap-
propriate ratios.

12. The system of claim 1, wherein the control subsys-
tem is configured to:

receive, from a user device, a user input includ-
ing user preferences for a beer product,
generate a formula for the beer product based
on the user input, and
send one or more control signals corresponding
to the beer product to a mixer of the plurality of
mixers.

13. A computer-implemented method comprising ac-
tions of the control subsystem of any one of claims
1-12.

14. A system comprising one or more computers and
one or more storage devices storing instructions that
are operable, when executed by the one or more
computers, to cause the one or more computers to
perform operations comprising actions of the control
subsystem of any one of claims 1-12.

15. A computer storage medium encoded with instruc-
tions that, when executed by one or more computers,
cause the one or more computers to perform oper-
ations comprising actions of the control subsystem
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of any one of claims 1-12.
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