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REMOTE BEVERAGE CARTRIDGE SYSTEM

PRIORITY STATEMENT

[0001] This application claims priority to, and the full
benefit of, U.S. provisional patent application No. 63/338,
867 filed on May 5, 2022.

BACKGROUND

[0002] The beverage industry today is using a business
model which in some ways has been updated only slightly
in the past 150 years. The model is two-fold: first, beverage
containers (plastic bottles or cans) are delivered to a point-
of-sale like a retail store or a dispenser and, second, a
fountain dispenser for beverages which are mixed in the
dispenser and poured into a cup or other container. Many of
the prior art fountain dispensers are managed (cleaned and
maintained) manually and physically in the sense that tech-
nicians visit regularly to clean them, run diagnostic testing.
These prior art dispensers are “dumb” in the sense that they
do not “know” who is receiving the beverage for data
analytics or communicate user information and diagnostics
to a web domain for remote management. The old business
model (1) consumes untold energy resources in producing
and transmitting single use beverage containers and con-
tainers of beverage concentrate, (2) generates huge amounts
of waste in the form of discarded single use containers, and
(3) fails to provide automatic beverage selection and track-
ing of data useful to a consumer for many purposes such as
nutrition and fitness training.

[0003] Most beverages are more than 99% water, and
water is heavy. Under the old bottle and can system, the
water is added to the concentrate and then it is shipped to the
point of sale. Prior art concentrate containers are bulky and
require trained technicians to service and replace. Transport-
ing large amounts of heavy beverages is energy intensive,
and fails to make use one of the most extensive and costly
assets of modern society: a vast system of municipal water
piping which moves water in a far more energy efficient way
than by trucking. Traditional fountain dispensers use the
current municipal piping as a water source, but these dis-
pensers are still managed in an old way: heavy containers of
beverage concentrate are manually tracked, shipped,
installed and changed in a labor-intensive way without the
best use of modern digital technology.

[0004] The waste of single-use bottles and cans is only
partially addressed by recycling, in that only a small fraction
of single use beverage containers are recycled, as suggested
by a drive down many highways, or by a walk on a beach.
Not only are the energy and waste issues important, but labor
is not used efficiently. Current fountain dispensers, in theory,
allow for containers which are reusable instead of for single
use, but large scale use of reusable containers has not been
made because prior art dispensers are not “intelligent”
enough to shift consumer behavior significantly.

[0005] The smart mobile device and internet connectivity
of the last 10-15 years has contributed to the spread of
information in many ways, but has largely been ignored by
beverage producers. What has been needed is a fundamental
rethinking of how beverages are managed and delivered to
consumers.

BRIEF DESCRIPTION OF THE FIGURES

[0006] FIG. 1 is a schematic showing the overall structure
of one embodiment of the system for individual users
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comprising first and second domains and a data analytics
module hosted separately from the web domain.

[0007] FIG. 2 is a schematic showing the overall structure
of one embodiment of the system for a group account and
sub-accounts comprising first and second domains and a
data analytics module hosted separately from the web
domain. A leader has a group account and members have
sub-accounts.

[0008] FIG. 3 is a schematic showing the overall structure
of an embodiment of the system with the analytics system
and database within a single web domain.

[0009] FIG. 4 is a schematic showing the overall structure
of another embodiment of the system for individual users
without a connection to a second domain.

[0010] FIG. 5 is a schematic of an embodiment of the
system with a unified domain for individual users compris-
ing the first and second domains of FIGS. 1, 2 and 3.
[0011] FIG. 6 is a schematic of the system in which the
dispenser communicates with the web domain indirectly
through a smart mobile device.

[0012] FIG. 7 is a schematic of the fluid aspects of one
embodiment of the dispenser herein.

[0013] FIG. 8 is one embodiment of a remote cartridge
dashboard as described in this application.

[0014] FIG. 9 is a schematic of one embodiment of the
pairing unit of the cartridge with a tag containing specific
cartridge information and a second wireless reader.

[0015] The numerous configurations, features and func-
tions of the system as depicted in the figures and otherwise
described here are only exemplary, as these can be combined
in ways and embodiments not described specifically herein.
That is, the embodiments specifically depicted and described
can be re-combined into other embodiments.

ASPECTS OF THE INVENTION

[0016] Disclosed is a remote cartridge system 1 for man-
aging concentrate cartridges 6, both for beverages and
cleaning, and the dispenser 2 in which they are installed.
Each cartridge contains specific cartridge information 8
which is read by a wireless reader and then communicated
to a controller 3 of a dispenser allowing remote supervision
of maintenance, inventory, cleaning and revision of firm-
ware. The system has a web domain 9 and a mobile app 10
for a smart mobile device which are synchronized, the web
domain communicating directly with the controller or indi-
rectly through the smart mobile device.

[0017] In one embodiment shown in FIG. 1, the system 1
comprises a dispenser 2 with a unique dispenser ID and
comprising a controller 3, a first wireless reader 4 and at
least one pairing unit 5 comprising a cartridge 6 for con-
centrate, either for a beverage or for cleaning, the cartridge
being replaceable and bearing specific cartridge data 8 (e.g.,
embodied in an NFC tag) shareable by means of a cartridge
antenna 8A, a fluid connection between the cartridge and the
dispenser, and a second wireless reader 7 on the dispenser
configured to read the cartridge antenna and to transmit the
specific cartridge data through circuitry 26 to the controller
comprising a printed circuit board 3A (FIG. 9), and a web
domain 9 and a mobile app 10 downloadable onto a smart
mobile device 27 of a user, with the web domain and mobile
app synchronized to share information reciprocally. The
system 1 further comprises an individual account 10A
comprising a user profile ii configured to hold profile
information 12, the web domain configured for a first
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network connection 13 with the controller and a second
network connection 14 with the mobile app, and the mobile
app configured to communicate with the controller by an
antenna 28 of the smart mobile device 27 through the first
wireless reader 4. In other embodiments, all the components
may exchange data wirelessly. The smart mobile device
apart is not a part of the invention, and it only hosts the
mobile app. The first, second, additional/leader and fourth
network connections 13, 14, 37, 50 are also not part of the
invention, but are publicly available communications net-
works such as the internet and cellular networks.

[0018] The first and the second wireless readers are
selected from the group consisting of NFC, RFID, Bluetooth
and WiFi, and more particularly Bluetooth, mesh IoT net-
work, WiFi: IEEE 802.11 wireless networks (WLAN,
WPAN, WWAN) and IEEE 802.15 WPLAN, 3G/4G/LTE
cellular communication methods, ZigBee and WPLAN. the
smart mobile device antenna and the cartridge antenna are
compatible. The controller is configured for wireless com-
munication with the mobile app indirectly by the first and
second network connections 14, 37 through the web domain
and/or directly with the mobile app through the first wireless
reader 4. The first network connection 13 is enabled through
a cellular chip and/or a second WiFi chip on the dispenser
which relay all data to a cloud computing platform to enable
the remote monitoring maintenance, inventory, cleaning and
revision of firmware. In another embodiment the WiFi and
a cellular chip on the controller, web domain and/or the
mobile app are configured to send a trigger for a push
notification via the second network connection to the smart
mobile device opening the mobile app and/or driving the
mobile app.

[0019] The user profile ii holds information for the user
interaction with the system. In one aspect the profile infor-
mation 12 is selected from the group consisting of a unique
user ID, the user’s age, height, weight, gender, medical
condition, fitness goals, planned exercise regimen and tim-
ing, beverage choices in a beverage selection queue 29 and
payment authorizations 30. This aspect of the profile infor-
mation is typically data input 31 into the mobile app by the
user. In another aspect, in one embodiment the profile
information further comprises the user’s geographic data 32
selected from the group consisting of location, ambient
temperature, relative humidity, altitude and whether an
exercise regimen will be in an air-conditioned space. This
second aspect can be automatically incorporated into the
profile information 12 if the user has activated a setting in
his/her smart mobile device for location sharing. The excep-
tion to this automatic loading is whether an exercise regimen
will be in air conditioning, so that this is data input 31 by the
user.

[0020] A dispensing session is the period of time starting
when the mobile app and the dispenser are in communica-
tion due to physical proximity enabling transmission of
information to the dispenser from through the first wireless
reader and ending when the beverage is dispensed, the
dispensing is canceled, the user moves out of wireless range
with the dispenser and the like. The ability of the dispenser
to dispense a beverage of the user’s choice is made quick
and easy during a dispensing session because the beverage
selection queue 29 is configured to be preset by the user
before a transaction; alternatively, the beverage selection
queue may be revised in the mobile app by the user during
a dispensing session for any reason. The web domain 9, the
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mobile app 10 and/or the dispenser 2 are further configured,
during the session, to match the specific cartridge data 8 for
all of the cartridges in the specific dispenser (i.e., where the
user is located) with the beverage choices in the beverage
selection queue and to generate and send instructions for
making a beverage to other components of the dispenser, and
to store the transaction in a dispensing history 33. The
instructions for making a beverage are made according to
the concentrate mix ratio which comprises a proportional
value for concentrate volume to beverage volume. The
concentrate contents for beverages are selected from the
group consisting of electrolytes, caffeine, proteins, amino
acids, fats, vitamins, minerals, nutrients, sugars, CBD oil,
spirulina, melatonin, flavorings, and the like.

[0021] The components of the dispenser involved directly
in making a beverage include the controller 3, the beverage
cartridges 6, the pump 24, and circuitry 26 connecting them.
[0022] The specific cartridge data 8 is selected from the
group consisting of a beginning volume, a concentrate mix
ratio, a cleaning mix ratio, a unique cartridge ID, an ID for
contents, expiration date, fill date and lot number.

[0023] An important aspect of the invention’s ability to
manage cartridges remotely is tracking the volume in a
cartridge over time. The methods for doing so may vary. In
one embodiment, the controller 3 and/or a transaction mod-
ule 35 in the web domain 9 and/or the mobile app 10 are
configured to subtract from the beginning volume a concen-
trate dose volume as dispensed for each beverage and to
calculate a running total of remaining volume of each of the
cartridges. This method is strictly mathematical and does not
rely on any physical sensor. Based on the running total of
remaining volume in each cartridge, the transaction module
is further configured to send and/or display notices for
replacement cartridges to a system administrator, a cartridge
fulfillment system and/or an inventory tracking system.
[0024] The concentrate dose volume as dispensed from the
spout 46 to the user’s container 47, in one embodiment, is
determined by instructions in the controller interacting with
the concentration ratio contained in the specific cartridge
data 8. In just one example of how the system can mix the
user’s beverage, if the beverage choice is for a 24 ounce
watermelon flavored beverage with caffeine, then the con-
troller will apply a concentration ratio of 1:75 for the
watermelon flavoring found in the specific cartridge data if
the watermelon cartridge, and a concentration ratio of 1:75
for the caffeine also found in the specific cartridge data on
the caffeine cartridge. This will produce a watermelon
flavoring dose of 0.32 ounce and a caffeine dose of 0.32
ounce, all to be mixed with approximately 24 ounces of
water. The above is only one example of mixing a beverage,
as the concentration ratio can be changed readily by modi-
fying the specific cartridge data for a particular cartridge.
And, importantly, the concentrate dose volume of 0.32
ounce will be deducted from the running total of remaining
volume in each of the watermelon and caffeine concentrate
cartridges, and so on.

[0025] In other embodiments, at least one physical sensor
is placed on, in or near the cartridge to sense how much
volume has been dispensed or remains in a cartridge. The
physical sensors are selected from the group consisting of a
piston sensor, a flow meter, a load cell, a peristaltic pump,
a squeeze film pressure sensor, a spring loaded sensor, an
optical sensor, air pressure and the like. In another embodi-
ment there is a read/write function on the system to actually
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write the updated serving size to each cartridge chip (EE-
PROM or similar) after each cycle.

[0026] The profile information comprises selection of pay-
ment authorizations 30 comprising a metered rate or a
subscription, and/or the payment authorizations can be
located in the transaction module 35.

[0027] In one embodiment, a cartridge in at least one of
the pairing units 5 is a cleaning cartridge, and the controller
and/or the transaction module is configured to instruct the
cleaning cartridge to release cleaner to other components of
the dispenser. The concentration ratio of the cleaner con-
tained in the specific cartridge data is mixed with water in a
manner similar to that as described herein in the example of
the watermelon caffeine beverage.

[0028] The fluid connection between the cartridges and the
dispenser (see FIG. 7), in one embodiment, comprises
dosing plumbing tubes using a threaded, push-to-connect
check valve. This fitting threads into a mechanical cartridge
receiver on the dispenser, which is a custom designed
component that allows the cartridge endcap to thread into a
V4 turn mechanism to hold it in place securely. It also
provides a surface that pushes the cartridge endcap plunger
up into a ‘dose’ position when the cartridge is fully inserted.

[0029] In one embodiment the web domain and/or the
mobile app further comprise a recommendation module 34
configured to generate, from the profile information 12 and
the dispensing history 33, a recommended beverage intake
(RBI) as the instructions for making a beverage. In another
embodiment the system is further configured for an addi-
tional/leader network connection 37 between the individual
account 10A and an additional portal to the user’s individual
account, the additional portal configured to enable a second
user (e.g., a trainer or health care professional) to specify the
RBI as mandatory or suggested, to make a custom recom-
mendation for the user or to perform data analysis. The
system is further configured for incorporating user-specific
health and performance information 40 of the user into the
RBI, wherein the user-specific health and performance infor-
mation is collected by user input 31, an activity monitor
and/or other sensor and is found within (a) the profile
information 12, (b) a training module 37 in the web domain
and/or (c) a second web domain 38 with a fourth network
connection 50 to and/or from the second web domain,
wherein the user maintains a second account 39 comprising
the user-specific health and performance information. The
user-specific health and performance information is selected
from the group consisting of length of exercise session,
current or exercise session respiratory rate, resting heart rate,
heart rate variability, quantity of sleep during a prior period,
sleep performance during a prior period, volatile organic
compounds from exhalation, biochemical levels in blood,
interstitial fluid or cerebrospinal fluid, electrodermal activ-
ity, VO2 max, stress, caloric burn, training effect, power
curve, functional threshold power, lactate level, lactate
threshold, strain and recovery.

[0030] In additional embodiments, the recommendation
module 34 formulates the RBI by factoring in the user-
specific health and performance information, and by factor-
ing in output from a data analytics system 41 (incorporating
its data aggregation module 42, anonymization module 43,
and the output may be derived from sentiment analysis, third
party research, and aggregated user information. The rec-
ommendation module 34 may contain instructions for dif-
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ferent weightings of the above information to achieve dif-
ferent health and training goals.

[0031] The dispenser 2 herein in one embodiment is a
stand alone device, and in another embodiment is configured
to be housed inside another device selected from the group
consisting of a refrigerator, water filtration system and water
dispenser.

[0032] In another embodiment, a third wireless reader 48
reads information of the user or a code 49 (e.g., a QR code)
and authorizes a transaction. For example, the third wireless
reader may be a reader of biometric information using
fingerprint, facial, voice or iris recognition. Once the user is
identified, the user may be recognized. In another example,
the user’s account may be recognized by a QR or barcode
tag on the user’s container in which example the third
wireless reader is a QR or barcode scanner. In such a
beverage dispensing session, the web domain 9 authorizes
the user’s transaction which is present by the user for a
beverage choice in the beverage selection queue 29.
[0033] The system 1 can also incorporate user-specific
health and performance information 40 from a sensor con-
figured to connect with the mobile app configured to connect
with the mobile app configured to connect with the mobile
app configured to connect with the mobile app (a) implanted
in the member’s body and communicates transcutaneously
with an externally mounted device and the mobile app or (b)
implanted in or affixed to the member’s body and commu-
nicates percutaneously with an externally mounted device
configured to connect with the mobile app on a smart mobile
device. Alternatively, the sensor is configured to communi-
cate wirelessly with an activity monitor capable of being
worn by the user. Or, in another embodiment, an activity
monitor may connect wirelessly with the mobile app.
[0034] The remote monitoring and maintenance is enabled
in various embodiments wherein the dispenser further com-
prises at least one of each of a leak detector 21, a flow meter
19, a temperature sensor 22, and a water pressure sensor 17
communicating through the controller to a diagnostic mod-
ule 36 in the web domain 9.

[0035] FIG. 7 is a schematic showing a flow diagram of
one embodiment of the dispenser showing components for
pumping and mixing a beverage or sending a cleaning dose
from concentrate, as well as sensors in one embodiment of
the dispenser. The building water line is connected to the
water line 16 in the dispenser 2 which passes through a
solenoid 13 or a ball valve 14 and continues to a water filter
15. Over time the water filter will clog at different rates
depending on the solids in the municipal water, and it is
important to monitor the actual state of the water filter so the
system 1 can generate a recommendation through the con-
troller to the system administrator that the water filter be
changed. As solids in the municipal water accumulate in the
water filter, the pressure in the dispenser water line 16 will
become greater before passing into the water filter, and rate
of the filtered water will slow In one embodiment, then, a
first water pressure sensor 17 is placed into the tubing of the
dispenser water line prior to and a second water pressure
sensor 17 after the water filter. Each water pressure sensor
is electrically connected with the controller which measures
the difference between the two pressure sensors automati-
cally, and the controller relays this information to the
diagnostics module 36 As the differential between these
water pressure sensors grows, or the pressure in the second
water pressure sensor, the diagnostics module will notify the
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system administrator or other responsible person to replace
the water filter. After the filtered water passes through a
chiller 18, a flow meter 19 in the water line 16 reports the
actual water flow to the controller as the filtered and chilled
water passes into the mixing manifold 20 to report flow to
the controller in order to (1) adjust the dosing if necessary,
and (2) to report through the controller 3 to the diagnostic
module 36. A temperature sensor 22 in the water line 16
between the chiller 18 and the mixing manifold reports the
chilled water temperature to the controller and then to the
web domain 9, in order to adjust the chiller or to be notified
about a possible need to replace the chiller. A leak detector
21 on or near the bottom of the dispenser interior close to the
dispenser drain to the building also reports the presence of
standing liquid to the controller which is indicative of a leak
in the dispenser, allowing the controller to send a signal for
automatic shutoff to the inlet solenoid valve. A float valve 25
in the flush reservoir 23 closes and cuts-oft the municipal
pressure once the reservoir is full and the float is in the “up”
position. From the flush reservoir the filtered water reaches
the pump 24 which pumps in opposite directions. One
direction pumps concentrate to the mixing manifold 20 for
dispensing a beverage and the other direction pumps filtered
water to clean the pump and then to a drain. As shown by the
arrows showing opposite directional flows for dosing versus
flushing, a pump 24 with reversible flow allows the flush
reservoir to release water for passing through the pump to
flush the pump and clean it of beverage concentrate. Other
pump configurations can comprise a pump selected from the
group consisting of a diaphragm pump an impeller pump.
These pumps have different capabilities than a peristaltic
pump, so the configuration of the fluid flow in the embodi-
ment as shown in FIG. 7 could vary. Peristaltic pumps are
reversible and can act as a check valve, which allows fluid
flow in only one direction. A cleaning cartridge 6 is con-
nected to a cleaning line 51 which connects into the flush
reservoir, rather than into the mixing manifold 20. What is
shown in FIG. 7 is only one cartridge 6 with a pump
dedicated to that single cartridge although there are multiple
cartridges in the dispenser, each cartridge paired with a
pump 24. That is, in one embodiment of a dispenser with
seven beverage concentrate cartridges and one cleaning
cartridge, there will be eight pumps, each dedicated to one
cartridge. Check valves 52 allow water to flow in only one
direction. A cleaning cartridge 6 routes cleaner through a
cleaning line 51 differently than the concentrate from a
beverage cartridge. The cleaning line goes directly to the
flush reservoir 23 which is connected to all the pumps 24 for
all the beverage concentrate cartridges. In FIG. 7, the
cleaning cartridge is shown separately only to demonstrate
that its output is to the flush reservoir.

[0036] The cartridge 6 in at least one of the pairing units
5 is a cleaning cartridge, and the controller and/or the
transaction module is configured to instruct the cleaning
cartridge to release cleaner to other components of the
dispenser. The cleaning cartridge 6 (containing a concen-
trated, food grade cleaning/de-scaling agent, such as food-
grade vinegar or citric acid) is inserted into position within
the dispenser. The cleaning cartridge operates in the same
manner as the other cartridges which are for beverages. That
is, associated with each pairing unit 5 is a mechanical
receiver assembly (not shown), an NFC reader, check valve
(2) and tee), however the cleaning cartridge is plumbed into
the flush reservoir 23 rather than into the mixing manifold
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20. A periodic cleaning cycle is programmed to run at an
ideal time, for example at 2:00 AM when the location is
closed and no one is present. By means provided by the
dedicated pump, the cleaning cartridge sends the cleaning
concentrate from the cartridge into the flush reservoir while
simultaneously the other pumps run in reverse, each drawing
the cleaning solution/filtered water mix from the flush
reservoir 23. The cleaning fluid leaves the flush reservoir at
the flow rate of the beverage dosing pumps 24, and enters the
flush reservoir at the same rate via a combination of the
cleaning pump 24 and the fresh water added as the reservoir
level drops and the float valve drops/opens. The cleaning
solution then run through all the beverage pumps and their
associated plumbing lines, and then to the building drain. At
the end of this cycle, all beverage dosing pumps run forward
(opposite direction as before) to prime the lines with con-
centrate while pushing the remaining cleaning solution out
of the dispensing spout. This cycle allows all of the plumb-
ing lines and components (save the small line between the
cartridge inlet and a, a diamond shape (below the beverage
cartridge in FIG. 7) to be cleaned.

[0037] The controller collects information collected from
the dispenser including, without limitation, the running total
of'the remaining volume in the cartridges, and readings from
the sensors, and then relays it to the web domain 9. The
controller, in one embodiment, calculates a value for the
remaining volume in the concentrate (e.g., 80% or 100
beverage doses remaining) and transmits this value to the
web domain. In another embodiment, the dispenser trans-
mits only the raw data and the calculation of this value is
made in the web domain, and the raw data may be stored in
a database in the web domain or a database accessed
separately. As calculated and stored, this information may be
displayed in a dashboard as shown in in FIG. 8, an abbre-
viated depiction in the Flavor ID column showing only a
portion of the cartridges in a typical dispenser. In one
embodiment, data about each cartridge reported from the
controller is as follows:

[0038] 1. City

[0039] 2. Location (e.g. Name of facility)

[0040] 3. Dispenser ID

[0041] 4. Flavor ID

[0042] 5. Cartridge status (e.g. 30%, low; incorrect

cartridge installed)
[0043] 6. Service Status (e.g. cartridge in transit)
[0044] 7. Daily Usage (e.g. amount of drinks/oz/gallons
used per day)
[0045] 8. Cartridge days left (e.g. 5 days left/20 bever-
ages left/S oz. left)
[0046] 9. Estimated Time of Arrival of Cartridge
[0047] 10. Notifications
The combination of the data collected from the dispenser
and the notification to the web domain 9 then generates
notifications for the system administrator or automatic sys-
tems for cartridge fulfillment. These notifications greatly
reduce the amount of regular service calls for maintenance,
and allows replacement cartridges to be shipped to the
physical location where employees or the owner of the
business or home can replace the empty cartridge.
[0048] Another version of the dispenser fluid mechanism
is described in international patent application PCT/US20/
61049 (the *049 application), which is incorporated herein in
its entirety, and which can dispenser can be used in various
embodiments of the present system 1. The sensors described
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in the instant application can be applied to the embodiments
in the *049 application, and additional architectures for the
fluid mechanism of the dispenser for the present system 1 are
possible.

[0049] FIG. 9 is a schematic of one embodiment of the
dispenser 2 with three pairing units 5 (any number is
possible) in which the cartridge 6 bearing specific cartridge
information 8 is transmitted by an antenna 8A to the second
wireless reader 7. The specific cartridge information is
transmitted by circuitry 26 to a printed circuit board 3A or
other processor in the controller 3. The first wireless reader
4 can send and receive information to and from the smart
mobile device 27 through the latter’s antenna 28.

[0050] The first network connection 13 allows the web
domain 9 to remote delivery of firmware updates to the
controller in a dispenser directly, or indirectly through a
smart mobile device when the dispenser is not connected.

[0051] As shown in FIG. 2, another embodiment of the
remote beverage cartridge system 1 uses the same pairing
unit 5 but, instead of individual accounts, employs group
10B and sub-accounts 10C, respectively, for a group leader
and its members. This embodiment is similar to the embodi-
ment for individual accounts in that it comprises at least one
dispenser 2 with a unique dispenser ID and comprising a
controller 3, a first wireless reader 4 and at least one pairing
unit 5 comprising a cartridge 6 for concentrate, the cartridge
being replaceable and bearing specific cartridge data 8
shareable through a cartridge antenna 8A, a fluid connection
between the cartridge and the dispenser, and a second
wireless reader 7 on the dispenser configured to read the
cartridge antenna 8A and to transmit the specific cartridge
data 8 to the controller 3. The group embodiment differs
though in that the web domain 9 and a mobile app 9B for
downloadable onto smart mobile devices 27 of a leader and
members of a group, the web domain and the mobile app
sharing information reciprocally and comprising a group
account 10B controlled by the leader and a sub-account 10C
for each of the members of the group, the group account
comprising tools for managing and communicating with the
sub-accounts configured to hold profile information 12 about
each of the members, said web domain configured for a first
network connection 13 with the controller 3 and a second
network connection 14 with the mobile app 9A on the
leader’s and each of the members’ smart mobile devices, and
the mobile app configured to communicate with the con-
troller by an antenna 28 of the smart mobile device 27
through the first wireless reader 4.

[0052] The profile information 12 is selected from the
group consisting of a unique member 1D, the member’s age,
height, weight, gender, medical condition, fitness goals,
planned exercise regimen and timing, beverage choices in a
beverage selection queue 29 and payment authorizations 30.

[0053] The beverage selection queue 29 is configured to
be preset before a transaction or revised during a dispensing
session.

[0054] The web domain, the mobile app and/or the dis-
penser are further configured to match the specific cartridge
data for all of the cartridges with the beverage choices in the
beverage selection queue and to generate and send instruc-
tions for making a beverage to other components of the
dispenser, and to store the transaction in a dispensing history
for each of the members. The components of the dispenser
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involved directly in making a beverage include the control-
ler 3, the beverage cartridges 6, the pump 24, and circuitry
26 connecting them.

[0055] The specific cartridge data 8 is selected from the
group consisting of a beginning volume, a concentrate mix
ratio, a cleaning mix ratio, a unique cartridge ID, an ID for
contents, expiration date, fill date and lot number.

[0056] The controller 3 and/or a transaction module 35
adapted for each of the members in the web domain and/or
the mobile app are configured to subtract from the beginning
volume a concentrate dose volume dispensed for each
beverage and to calculate a running total of remaining
volume of each of the cartridges.

[0057] The cartridge 6 in at least one of the pairing units
5 is a cleaning cartridge, and the controller and/or the
transaction module is configured to instruct the cleaning
cartridge to release cleaner to other components of the
dispenser. Further details about cleaning are described else-
where herein.

[0058] The controller is configured for wireless commu-
nication with the mobile app indirectly by the first and
second network connections 13, 14 through the web domain
and/or directly with the mobile app through the first wireless
reader 4.

[0059] The transaction module is further configured to
send and/or display notices for replacement cartridges to a
system administrator, a cartridge fulfillment system and/or
an inventory tracking system.

[0060] The first and the second wireless readers 4, 7 are
selected from the group consisting of NFC, RFID, Bluetooth
and WiFi, and the smart mobile device antenna and the
cartridge antenna are compatible.

[0061] The web domain and/or the mobile app further
comprise a recommendation module 34 configured to gen-
erate, from the profile information 12 and the dispensing
history, a recommended beverage intake (RBI) as the
instructions for making beverage.

[0062] The profile information further comprises the
user’s member’s geographic information 32 selected from
the group consisting of location, ambient temperature, rela-
tive humidity, altitude and whether an exercise session will
be in an air-conditioned space.

[0063] The tools for managing and communicating with
the sub-accounts 10C comprise specifying the RBI as man-
datory or suggested, making a custom recommendation for
the members or performing data analysis.

[0064] The is further configured for incorporating mem-
ber-specific health and performance information of the user
into the RBI, wherein the member-specific health and per-
formance information is collected by input, an activity
monitor and/or other sensor and is found within (a) the user
profile ii, (b) a training module 37 in the web domain 9
and/or, (c) a second web domain 38 with an external network
connection to and/or from the second web domain, wherein
the member maintains a second account 39 comprising the
member-specific health and performance information. The
second web domain and the second account are not part of
the invention herein.

[0065] The member-specific health and performance
information is selected from the group consisting of length
of exercise session, current or exercise session respiratory
rate, resting heart rate, heart rate variability, quantity of sleep
during a prior period, sleep performance during a prior
period, volatile organic compounds from exhalation, bio-
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chemical levels in blood, interstitial fluid or cerebrospinal
fluid, electrodermal activity, VO2 max, stress, caloric burn,
training effect, power curve, functional threshold power,
lactate level, lactate threshold, strain and recovery.

[0066] The analytics tools described elsewhere in this
specification are equally applicable to this embodiment of
the system 1 with group 10B and sub-accounts 10C.
[0067] FIG. 4 is a schematic showing the overall structure
of another embodiment of the system for individual users
without a connection to a second domain.

[0068] FIG. 5 is a schematic of an embodiment of the
system with a unified domain for individual users compris-
ing the first and second domains of FIGS. 1, 2 and 3.
[0069] Another leader-and-member embodiment of the
remote beverage cartridge system 1 is for remote manage-
ment of cartridges in a beverage dispenser for a leader and
members of a group. FIG. 6 is a schematic of this embodi-
ment of the system 1 in which the dispenser has no direct
connection to the web domain but communicates with the
web domain indirectly only through a smart mobile device.
[0070] In this embodiment, however, the dispenser is
connected to the web domain 9 indirectly through the smart
phone of the mobile app 10 of the group or the members of
the group. As in other embodiments, the dispenser 2 com-
prises a first wireless reader 4 and a controller 3, and at least
one pairing unit 5 comprising a cartridge 6 for concentrate,
the cartridge being replaceable and bearing specific cartridge
data 8 shareable through a cartridge antenna 8A, a fluid
connection between the cartridge and the dispenser, and a
second wireless reader 7 configured to read the cartridge
antenna 8 A and to transmit the specific cartridge data 8 to the
controller, and a web domain 9 and a mobile app 10
downloadable onto a smart mobile device 27 by a leader and
members of a group, the web domain and the mobile app
sharing information reciprocally by a first network connec-
tion 13, the mobile app comprising a group account 10B
controlled by the leader and a sub-account 10C for each of
the members of the group, the group account 10B compris-
ing tools for managing and communicating with each of the
sub-accounts having a member profile 11A configured to
hold profile information 12 about one of the members, and
the mobile app being shareable by an antenna 28 of the smart
mobile device 27 with the controller 3.

[0071] The profile information 12 is selected from the
group consisting of a unique member 1D, the member’s age,
height, weight, gender, medical condition, fitness goals,
planned exercise regimen and timing, beverage choices in a
beverage selection queue and payment authorizations.
[0072] The beverage selection queue 29 is configured to
be preset before a transaction or revised by the user during
a dispensing session.

[0073] The web domain 9, the mobile app 10 and/or the
dispenser 2 are further configured to match the specific
cartridge data for all of the cartridges with the beverage
choices in the beverage selection queue 29 and to generate
and send instructions for making a beverage to other com-
ponents of the dispenser, and to store the transaction in a
dispensing history 33 for each of the members.

[0074] The specific cartridge data 8 is selected from the
group consisting of a beginning volume, a concentrate mix
ratio, a cleaning mix ratio, a unique cartridge ID, an ID for
contents, expiration date, fill date and lot number.

[0075] The controller 3 and/or the transaction module 35
adapted for each of the members in the web domain and/or
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the mobile app are configured to subtract from the beginning
volume a concentrate dose volume dispensed for each
beverage and to calculate a running total of remaining
volume of each of the cartridges.

[0076] The cartridge 6 in at least one of the pairing units
5 is a cleaning cartridge, and the controller and/or the
transaction module is configured to instruct the cleaning
cartridge to release cleaner to other components of the
dispenser.

[0077] The transaction module is further configured to
send and/or display notices for replacement cartridges to a
system administrator, a cartridge fulfillment system and/or
an inventory tracking system.

[0078] The first and the second wireless readers 4, 7 re
selected from the group consisting of NFC, RFID, Bluetooth
and WiFi, and the smart mobile device antenna 28 and the
cartridge antenna 8A are compatible.

[0079] The web domain and/or the mobile app further
comprise a recommendation module 34 configured to gen-
erate, from the profile information 12 and the dispensing
history 33, a recommended beverage intake (RBI) as the
instructions for making a beverage.

[0080] The profile information further comprises the
user’s member’s geographic information 32 selected from
the group consisting of location, ambient temperature, rela-
tive humidity, altitude and whether an exercise session will
be in an air-conditioned space.

[0081] The tools for the leader in the group account 10B
for managing and communicating with the sub-accounts
10C comprise specifying the RBI as mandatory or sug-
gested, making a custom recommendation for the members
or performing data analysis.

[0082] The system 1 of this embodiment is configured for
incorporating member-specific health and performance
information of the user into the RBI, wherein the member-
specific health and performance information is collected by
member or leader input, an activity monitor and/or other
sensor and is found within: the member profile 11A, a
training module 37 in the web domain and/or a second web
domain 38 with an external network connection to and/or
from the second web domain, wherein the member main-
tains a second account 39 comprising the member-specific
health and performance information.

[0083] The member-specific health and performance
information is selected from the group consisting of length
of exercise session, current or exercise session respiratory
rate, resting heart rate, heart rate variability, quantity of sleep
during a prior period, sleep performance during a prior
period, volatile organic compounds from exhalation, bio-
chemical levels in blood, interstitial fluid or cerebrospinal
fluid, electrodermal activity, VO2 max, stress, caloric burn,
training effect, power curve, functional threshold power,
lactate level, lactate threshold, strain and recovery.

[0084] The analytics tools described elsewhere in this
specification are equally applicable to this embodiment of
the system 1 with group and sub-accounts.

[0085] In another embodiment the system 1 further com-
prises a touch screen to display available cartridges to a
member or other user during a beverage session, and to
enable a member or user to choose a beverage.

[0086] All of the embodiments of the remote beverage
cartridge system 1 herein are able to be connected to a data
analytics system 41 comprising an aggregation module 42,
an anonymization module 43 and a report module 44. The
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data analytics system and an analytics database 45 are linked
to the web domain 9, i.e., through a commercially available
back-end system such as that provided for example by AWS
or Microsoft (as shown in FIG. 2), or through the operator’s
own system.

[0087] The analytics system 41 and analytics database 45
are depicted in FIGS. 1, 2 and 4 as being hosted, outside the
web domain 9 of the system 1, by a third party provider, and
in these embodiments the analytics system 41 communicates
with the web domain over publicly available communica-
tions networks. FIG. 3 is a schematic showing the overall
structure of an embodiment of the system with the analytics
system and database within a single web domain. FIG. 5 is
a schematic showing the web domain 9 containing the
user-specific health and performance module 40, described
elsewhere in this application as residing in a second web
domain. That is, in the unified domain embodiment of FIG.
5, the user-specific health and performance information is
collected into the unified domain 9C in the first instance
from, e.g., an activity monitor or other sources like elec-
tronic health records generated by health care providers and
uploaded into the unified domain through an API.

[0088] The data analytics system 41 is configured to
collect numerous categories of information and to integrate
them in novel ways. Categories of information include (1)
personal information input 31 by a user into the user profile
ii such as date of birth, gender, height, weight, heart rate,
blood pressure, relevant medical conditions such as diabetes
and subjective state of mind and body; (2) user-specific
health and performance data 40; (3) beverage dispensing
history 33 including additives of beverages from the web
domain; (4) geographic data 32 such as ambient tempera-
ture, humidity and altitude from third party providers, as
well as user’s own inputting as to whether her workout will
be outside in the local environment or in an air-conditioned
space; and (5) sentiment analysis obtained from several
sources. Geographic information 32 includes altitude, tem-
perature, humidity and/or presence of air conditioning, and
can be obtained through the first or second web domains 9,
38. All of these categories of information are discussed
herein.

[0089] The web domain collects a much richer and exten-
sive set of beverage dispensing history than has existed
before because this data is automatically tabulated from the
user’s own use of dispensers communicating with the web
domain. The web domain collects data including volume and
timing of intake, amount and type of beverage additives
consumed such as caffeine, sugars, nutrients, vitamins and
minerals, and electrolytes. These categories of information
can be tracked in the web domain separately from flavor
because the components can be dispensed separately from
flavor. Additives may be selected from the group consisting
of electrolytes, amino acids, proteins, sugars, flavoring,
carbonation, caffeine, and CBD oil.

[0090] Sentiment analysis can be obtained from the user’s
own preferences and experiences in the web domain, or can
be obtained by well known tools applied to social media
domains. That is, when a large number of users of the web
domain have distinct experience with a beverage, particu-
larly its additives, then these positive or negative experi-
ences can be factored into the RBI by the system 1. For
example, users training for athletic events such as marathons
and triathlons will post their reactions and opinions in social
media sites which can be analyzed with tools such as those
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provided by 3rd party fee-for-service analytics firms like
Hootsuite or natively using applications like Keyhole. Both
of these examples offer configurable options to support an
array of user-driving insights regarding sentiments
expressed qualitatively by user experience. These insights
can be leveraged in a novel way for the individual user to
make informed choices regarding hydration decision that
align with specific activity types in which he or she may
engage. Additionally, insights derived from analytical sen-
timent analysis provided by the system may be valuable to
beverage providers. In this context, product development
and marketing may be tailored to the particular needs of
product consumers in a uniquely specific and novel way to
address heretofore unfulfilled expectations.
[0091] Third party research comprises data gathered from
published and peer-reviewed third party research selected by
the operator of the system 1. This information will receive
a very favorable weighting within the data analytics module.
[0092] The data analytics system 41 is also configured to
generate aggregated user information from user-specific
beverage formulations and dispensing history 33 by aggre-
gating data from multiple users in an anonymized and/or
aggregated manner, the aggregated data being gathered from
an account of a user or member. This data can be aggregated
in order to provide input for an RBI to a first user, desirable
options for beverages or additives to the operator of the web
domain, or to generate individualized or aggregated analyt-
ics useful to beverage brands for advertising. This category
can supplement third party research.
[0093] As discussed elsewhere herein, an additional user
can assign a mandatory or suggested RBI to a first user. That
is, if mandatory, the system is configured so that the first
user’s dispensing of a beverage will be limited to the RBI
selected by the additional user but, if suggested, the first user
will only receive a notification of the suggested RBI which
can be selected or declined.
[0094] The data analytics system 41 is also configured to
communicate with a data analytics database 45 in the web
domain. As depicted in FIGS. 1-5 and 9, the data analytics
database contains information about dispensing transactions
including the dispenser’s physical location (PLIN) such as
type (e.g., commercial, home, healthcare, military), a physi-
cal location identification number (PLID), a dispenser 1D, a
timestamp, a user device identification number and/or
whether the dispensing transaction was paid at a metered
rate or under a subscription.
[0095] Inone embodiment, the beverage dispenser gathers
information about the dispenser from the diagnostic sensors
including, as discussed herein. The dispenser sends data
from the sensors over the first network connection 13 to a
diagnostics module 36 within the web domain 9. An admin-
istrator of the system 1 (i.e., a person) may determine any
work or repairs needed for a dispenser, prophylactically or
after the fact.
[0096] In another embodiment the system 1 further com-
prises a touch screen to display available cartridges to a
member or other user during a beverage session, and to
enable a member or user to choose a beverage.

We claim:

1. A remote cartridge system for dispensing a beverage
comprising

a. a dispenser with a unique dispenser ID and comprising

a controller, a first wireless reader and at least one
pairing unit comprising
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i. a cartridge for concentrate, the cartridge being
replaceable and bearing specific cartridge informa-
tion shareable through a cartridge antenna,

ii. a fluid connection between the cartridge and the
dispenser, and

iii. a second wireless reader on the dispenser configured
to read the cartridge antenna and to transmit the
specific cartridge data to the controller, and

b. a web domain and a mobile app downloadable onto a

smart mobile device of a user synchronized and sharing

information reciprocally and comprising an individual
account comprising a user profile configured to hold

profile information, the web domain configured for a

first network connection with the controller and a

second network connection with the mobile app, and

the mobile app configured to communicate with the
controller by an antenna of the smart mobile device
through the first wireless reader.

2. The system as in claim 1 wherein the profile informa-
tion is selected from the group consisting of a unique user
1D, the user’s age, height, weight, gender, medical condition,
fitness goals, planned exercise regimen and timing, beverage
choices in a beverage selection queue and payment autho-
rizations.

3. The system as in claim 2 wherein the beverage selection
queue is configured to be preset before a transaction or
revised during a dispensing session.

4. The system as in claim 3 wherein the web domain, the
mobile app and/or the dispenser are further configured to
match the specific cartridge information for the cartridges
with the beverage choices in the beverage selection queue
and to generate and send instructions for making a beverage
or for releasing cleaner to other components of the dispenser,
and to store the transaction in a dispensing history.

5. The system as in claim 1 wherein the specific cartridge
information is selected from the group consisting of a
beginning volume, a concentrate mix ratio, a cleaning mix
ratio, a unique cartridge 1D, an ID for contents, expiration
date, fill date and lot number.

6. The system as in claim 5 wherein the controller and/or
a transaction module in the web domain and/or the mobile
app are configured to subtract from the beginning volume a
concentrate dose volume dispensed for each beverage and to
calculate a running total of remaining volume of each of the
cartridges.

7. The system as in claim 6 wherein the cartridge in at
least one of the pairing units is a cleaning cartridge, and the
controller and/or the transaction module is configured to
instruct the cleaning cartridge to release cleaner to other
components of the dispenser.

8. The system as in claim 1 wherein the controller is
configured for wireless communication with the mobile app
back and forth indirectly by the first and second network
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connections through the first web domain and/or directly
with the mobile app through the first wireless reader.

9. The system as in claim 6 wherein the transaction
module is further configured to send and/or display notices
for replacement cartridges to a system administrator, a
cartridge fulfillment system and/or an inventory tracking
system.

10. The system as in claim 1 wherein the first and the
second wireless readers are selected from the group con-
sisting of NFC, RFID, Bluetooth and WiFi, and the smart
mobile device antenna and the cartridge antenna are com-
patible.

11. The system as in claim 4 wherein the first web domain
and/or the mobile app further comprise a recommendation
module configured to generate, from the profile information
and the dispensing history, a recommended beverage intake
(RBI) as the beverage recipe.

12. The system as in claim 11 further configured for an
additional/leader network connection between the individual
account and an additional portal to the first account, the
additional portal configured to enable a second user to
specify the RBI as mandatory or suggested, to make a
custom recommendation for the user or to perform data
analysis.

13. The system as in claim 11 further configured for
incorporating user-specific health and performance informa-
tion of the user into the RBI, wherein the user-specific health
and performance information is collected by user input, an
activity monitor and/or another other sensor and is found
within:

a. a training module in the first web domain and/or

b. a second web domain with a fourth network connection

to and/or from the second web domain, wherein the
user maintains a second account comprising the user-
specific health and performance information.

14. The system as in claim 14 wherein the user-specific
health and performance information is selected from the
group consisting of length of exercise session, current or
exercise session respiratory rate, resting heart rate, heart rate
variability, quantity of sleep during a prior period, sleep
performance during a prior period, volatile organic com-
pounds from exhalation, biochemical levels in blood, inter-
stitial fluid or cerebrospinal fluid, electrodermal activity,
VO2 max, stress, caloric burn, training effect, power curve,
functional threshold power, lactate level, lactate threshold,
strain and recovery.

15. The system as in claim 1 wherein the dispenser further
comprises at least one of a leak detector, a flow meter, a
temperature sensor, a water pressure sensor communicating
through the controller directly through one or both of the
first network connection or indirectly through the smart
mobile device and the second network connection to a
diagnostic module in the web domain.
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