wo 2015/181742 A1 [N 000000 O 0O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/181742 Al

3 December 2015 (03.12.2015) WIPO I PCT
(51) International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
B67D 1/00 (2006.01) B67D 1/12 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. o HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(21) International Application Number: KZ. LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
PCT/IB2015/053969 MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(22) International Filing Date: PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
27 May 2015 (27.05.2015) SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, T™M, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: Italian
L. ) (84) Designated States (uniess otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
MI2014A000973 27 May 2014 (27.05.2014) IT TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(71) Applicant: O.D.L. S.R.L. [IT/IT]; Via Ciaerino 4/A, I- DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
23827 Lierna (LC) (IT). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK,
(72) Tnventor: RENZI, Massimiliano; /o O.D.L. SR.L., Via é% El{v)[ ?/[?P{\/I(EFI’\IEJ,SEF’TCDG”}SL CM, GA, GN, GQ,
Ciaerino 4/A, 1-23827 Lierna (LC) (IT). - KM, ML, MR, NE, SN, TD, TG).
) Published:
(74) Agents: BACCELLI, MICHELE (HOFFMANN EITLE
PATENT- UND RECHTSANWALTE PARTMBB) et —  with international search report (Art. 21(3))
al.; Arabellastrafie 30, 81925 Munich (DE). —  before the expiration of the time limit for amending the
(81) Designated States (unless otherwise indicated, for every claims and to be republished in the event of receipt of
kind of national protection available). AE, AG, AL, AM, amendments (Rule 48.2(h))
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(54) Title: POST-MIX BEVERAGE DISPENSER
20 24
208 250 FIGURE 4
T 22
| !
3B g
At 39 :
g e ot e e e 400
£F p“‘““w“‘"""“mwmwm'
TR T f
i b 12
100 150

14

(57) Abstract: A device according to the present invention is of the post-mix type for dispensing beverages on a uset's premises and
mixing at least a first component (10) and a second component (20) to obtain a beverage. The device comprises a flow measuring
means (100) configured to produce measurement information relating to the flow of the first component; a tlow rate adjustment
means (250) configured to vary the flow rate of the second component; a control means (300) configured to receive the measurement
information (32) and to control the flow rate adjustment means (250) on the basis of the measurement information and a predeter -
mined parameter; and a mixing means (400) disposed downstream of the flow rate adjustment means and configured to mix the first
(12) and second (22) components.
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POST-MIX BEVERAGE DISPENSER

DESCRIPTION

FIELD OF THE INVENTION

The present invention relates to devices, methods and a

computer program for post-mix type beverage dispensing.

BACKGROUND OF THE INVENTION

Systems for dispensing carbonated orxr non-carbonated
beverages of a post-mix type, i.e. in which two or more
components, normally still or carbonated water and
syrup are mixed so as to obtain the final beverage
directly from the outlet of the dispensing tap, are
well known devices.

The solutions adopted to date include regulation
systems such as a simple adjustment screw, as well as
what are called flow-control systems, typically based
on mechanically adjustable solutions. One of the
biggest problems of these devices is that of accurately
dosing the syrup irrespective, for example, of the
temperature of the syrup or the pressure at which water
is available from the mains water supply. These
variables, in fact, influence the final ratio between
water and syrup and can alter it if use is made of a

system like the known ones.
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In the prior art, regulating the ratio between the two
components is difficult because, for example, once the
flow rate of one component is fixed, the flow rate of
the other must be adjusted, an operation that is
normally performed by means of a refractometer £for
measuring the sugar content of the beverage. If one
moreover wishes to wvary the outflow rate of the
beverage, the mixer will need to be recalibrated each
time. Similarly, different batches of syrup require
recalibration, even if the volumetric ratio between

water and syrup remains the same.

SUMMARY OF THE INVENTION

The object of the present invention is to remedy the
problems tied to the known techniques of dispensing
beverages of the post-mix type.

According to a first aspect of the invention, there is
provided a post-mix type device for dispensing
beverages at a wuser and mixing at least a first
component and a second component. The device comprises
a measuring means, an adjustment means, a control means
and a mixing means.

The flow measuring means 1s configured to produce
measurement information relating to the £flow of the

first component.
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The flow rate adjustment means is configured to vary
the flow rate of the second component.

The control means 1is configured to receive the
measurement information and to control the flow rate
adjustment means on the basis of the measurement
information and a predetermined parameter.

The mixing means 1s disposed downstream of the flow
rate adjustment means and is configured to mix the
first and second components.

According to a second aspect of the invention, there is
provided a method for dispensing beverages on the
user’s premises and post-mix type mixing of at least a
first component and a second component, the method
comprising the steps of:

- producing measurement information relating to the
flow of the first component;

- varying the flow rate of the second component on the
basis of the measurement information and a
predetermined parameter;

- mixing the first and second components.

According to a third aspect of the invention, there is
provided a computer program comprising instructions
suitable for executing, when the program is run on a
computer, the steps of the method, for example as

summarised above with reference to the first aspect.



WO 2015/181742 PCT/IB2015/053969

According to a fourth aspect of the invention, there is
provided a post-mix type device for dispensing
beverages at a wuser and mixing at 1least a first
component (10) and a second component (20), the device
comprising a flow measuring means, a £flow rate
adjustment means, a pushing means, a control means and
a mixing means. In particular, the flow measuring means
is configured to produce measurement information
relating to the flow of the first component. The flow
rate adjustment means is configured to vary the flow
rate of the first component. The pushing means 1is
configured to generate a known flow of the second
component, according to this fourth aspect. The control
means 1s configured to receive the measurement
information and to control the flow rate adjustment
means on the basis of the measurement information and a
predetermined parameter. The mixing means is disposed
downstream of the flow rate adjustment means and

configured to mix the first and second components.

LIST OF FIGURES

Figure 1 is a block diagram showing a first embodiment
of the invention in which there 1is a means for
measuring the flow of the first component and a means

for adjusting the flow rate of the second component.
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Figure 2 is a block diagram schematically illustrating
a method for mixing the components of a beverage
according to a second embodiment of the present
invention.

Figure 3 is a block diagram showing a third embodiment
of the invention in which there are two means for
measuring flow (of the first and second components) and
a means for adjusting the flow rate of the second
component.

Figure 4 is a block diagram showing a fourth embodiment
of the invention in which there are two means for
measuring flow (of the first and second components) and
two means for adjusting the flow rate (of the first and
second components) .

Figure 5 is a diagram showing a fifth embodiment of the
post-mix mixing system of the present invention.

Figure 6 is a drawing with a sectional view of a flow
rate adjustment means.

Figure 7 is a drawing with a sectional view of a flow
rate adjustment means.

Figure 8 is a Dblock diagram showing a further
embodiment of the invention in which there is a means
for measuring flow and a means for adjusting the flow
rate of the first component, whereas the second

component is delivered in a constant flow.
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Figure 9 1is a block diagram showing a further

embodiment of a multi-beverage device of the post-mix

type.

DETAILED DESCRIPTION

A first embodiment of the present invention will now be
described with reference to Figure 1, which illustrates
a post-mix type device for dispensing beverages at a
user and mixing at least a first component and a second
component.

Post-mix type mixing means that both the mixing of the
components (for example, but not necessarily, still or
carbonated water and syrup) necessary for obtaining the
beverage and the dispensing of the beverage obtained
take place on the same site. This site is typically the
premises of the user, that is, of the subject for whom
the beverage is dispensed. Therefore, in systems of the
post-mix type, the beverage is not delivered to the
dispensing site in its final form, for example after
have been obtained in sophisticated industrial
production plants and then transported to the site; the
beverage is instead obtained on site by combining two
or more of its ingredients at the time of serving. The
expression “at the time of dispensing” is not strictly

to be understand as meaning “simultaneously with
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dispensing”; in fact, a certain interval of time might
elapse between the combining of the components and the
actual dispensing into a glass, for example the time
necessary for the beverage to travel through sections
of tubing, or technical times necessary for the
operation of the post-mix mixing machine. For this
purpose, the insertion of possible constructive parts
between on-site mixing and dispensing (for example, a
small tank that delays the moment of dispensing
relative to that of mixing) falls within the scope of
post-mix type systems.

Examples of the site or of the delivery of a beverage
on a user’s premises with a post-mix system include a
counter for distribution to the public, a bar, a night
club, a restaurant, the self-service counter in a hotel
breakfast room, the bar of a discotheque, a private
home, a kitchen also of a recreational boat or
commercial vessel, and automatic Dbeverage vending
machines, as well as any system designed to dispense
beverages to the public.

The components of a beverage are to be understood as
the basic ingredients which are mixed to obtain the
final beverage, irrespective of how each of these basic
components/ingredients was previously obtained. In this

sense a component, which may have a simple or
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sophisticated composition, is designed or prepared so
as to provide the desired beverage upon the completion
of mixing. These components are generally, but not
necessarily, in liquid form. Examples of components are
carbonated water (to be carbonated on site or already
available in carbonated form), still water and syrup.
Typically, the syrup is specifically prepared so as to
obtain, with the addition of water in the right
proportions, beverages such as orangeade, cola, fruit-
based juices and any other alcoholic or non-alcoholic
beverage, also of a well-known brand in the beverage
industry, etc. Although embodiments with two beverage
components are desgscribed below for the sake of
simplicity, the present invention should not be
construed as limited to two components only, and the
inventive concept illustrated below can be easily
extended to three or more components.

“Syrup” can be understood to mean a single component,
or multiple components, for example two or more
separate syrups or ingredients that are supplied as a
component to be mixed with another component using the
post-mix type system in question.

In Figure 1, reference is made to two components of the
beverage indicated as 10 and 20, though the invention

is not limited to two components. They arrive at the
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mixing system through, for example, conduits or tubes
suitable for conveying liquids such as from the lines
10 (first component) and 20 (second component).

The post-mix type device of the present invention
comprises a flow measuring means 100 configured to
produce measurement information relating to the flow of
the first component.

A flow measuring means is to be understood as a means
enabling the flow of a component to be known or
measured directly or indirectly. Flow may be understood
as the mass of a component conveyed per unit of time,
or the volume of a component conveyed per unit of time.
For example, the flow measuring means measures the
volumetric flow (hereinafter: flow) of one component of
the beverage through a tube that transports it. An
example of a flow measuring means can be a sensor, a
flow meter, etc. The flow measurement can either be
averaged over a given period of time or instantaneous.

The flow measuring system is capable of outputting an

electric signal (analogue or digital) 32 which
corresponds (for example 1is proportional) to the
measured flow of the component. The measurement

information is represented, in one example, by the
analogue or digital signal read by the measuring means,

or a processing of this signal. The flow measuring
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means can be of the turbine type or another type. If a
turbine-type flow measuring means 1s wused, it can
optionally be equipped with a Hall effect sensor.

The post-mix type device of the present embodiment
further comprises a flow rate adjustment means 250
configured to vary the flow rate of the second
component. A flow rate adjustment means is to be
understood as a means capable of reducing the flow rate
of a liquid flowing through a tube. Flow rate may be
understood as the mass of a component conveyed per unit
of time, or the volume of a component conveyed per unit
of time (also including an average volume conveyed in a
certain interval of time). The flow rate adjustment
means 250 acts on the basis of an electric signal 30
(analogue or digital) which contains and conveys the
information necessary for reducing, as necessary, the
flow of liquid of the second component 20 that passes
through it.

Examples of a flow rate adjustment means are a valve,
which may be electrically or electronically actuated,
an electronic compensator, etc.. The compensator can be
motorised, of the compensator cone type with an
electrical actuator. The electrical actuator can
comprise an electrically controlled stepper motor. In

the example, the electrical signal is such as to
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control the compensator or directly the stepper motor
in order to actuate the desired adjustment. Another
example of an adjustment means 1is represented by a
solenoid valve, which can be for example closed on
command by the control means when a given volume of the
component has passed through in a certain interval of
time (for example in a certain predetermined period of
time or one corresponding to that of dispensing a
beverage or a portion thereof).

The control means 300 is configured to receive the
measurement information 32 and to control the flow rate
adjustment means 250 on the basis of the measurement
information and a predetermined parameter. In Figure 1,
the control is actuated, by way of illustration, by
means of the signal 30 output by the control means 300
and directed towards the flow rate adjustment means
250. The signal 30 is obtained on the basis of the
measurement information and a predetermined parameter.
A control means 1is to be understood as a means,
typically electronic, capable of receiving one or more
signals, processing them as necessary in relation to a
predetermined parameter, which may be memorized inside
it or also remotely provided, so as to produce one or
more output signals. Examples of a control means are an

electronic control unit and an electronic system
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capable of processing information, possibly containing
a mwmicroprocessor. The control means can optionally
receive further instructions from the user by means of
buttons or other input devices, such as, for example, a
request for a beverage or a combination of beverages.
Moreover, it can also emit signals, for example to the
user.

The predetermined parameter is a value or set of values
that make it possible to influence the ratio between
the quantities or flows of the two components to be
mixed. For example, the parameter can be the desired
ratio between the flows of the two components or
between the voclumetric flows of the two components, or
the volumetric ratio (instantaneous, averaged over a
certain time or total with respect to a single
dispensing operation) between the components in the
final beverage at the end of dispensing. Moreover, the
predetermined parameter can be obtained on the basis of
characteristics relating to at least one of the two
components; for example, besides depending on the
desired ratio, it can be a function of parameters such
as the temperature of one or both components, the type
of syrup used, etc. The preselected ratio can be a
volumetric one, but also any other ratio that can

define the final characteristics of the beverage and
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which it is desirable to control. The parameter can
also be a constant, or else a value that depends in
turn on different variables (also measured), such as,
for example, temperature, mains water pressure,
environmental variables or other variables that can
affect the final ratio between syrup and water. The
parameter can be corrected if necessary on the basis of
information provided by the user or on the basis of
environmental variables detected by the system.

The parameter is predetermined, i.e. it is already
established when the adjustment is or is about to be
made. Furthermore, it can be modified, wupdated or
adjusted manually or automatically, locally or from a
remote location.

The mixing means 400 is disposed downstream (relative
to the direction in which the components flow) of the
adjustment means and is configured to mix the first 12
and second 22 components. The mixing means can thus
comprise any device that 1is suitable for mixing the
components. In one example, the mixing means 400 can
coincide with a beverage dispensing tap in which the
two conduits 12 and 22 converge in an outlet conduit of
the tap (not illustrated), or else it may be separated
in two different devices, from each of which the

respective component flows towards a container for the
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beverage. The mixing means can dispense the duly mixed
beverage towards the outside, that is to say, outside
the conduits of the device. In fact, the mixing means
can optionally also comprise a part serving as an
outlet for the beverage, or convey the mixture obtained
towards another means serving to dispense the mixture.
The beverage can then be collected in a glass, pitcher
or bottle or another receptacle so as to be served to
the user, or stored in another container belonging to
the device so as to be consumed later.

With reference to Figure 1, the first component 10 of
the beverage passes through the flow measuring means
100, which provide the signal 32 to the control means
300. The second component, whose flow rate is regulated
by the control means 250, 1is directed through the
conduit 22 towards the mixing means 400. The first
component 10 also reaches the mixing means 400 through
the conduit 12, after the operation of the flow
measurement means 100.

It should be observed that the first and second
components are interchangeable, in the sense that the
measuring means can be applied on the second component
(or branch or conduit of the device) and the adjustment
means on the first component (or branch or conduit of

the device). For the purposes of this embodiment, it is
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sufficient that the adjustment and measuring means are
each placed in two distinct conduits, that is, in the
position of two different components. Thanks to this
configuration, in fact, based on the knowledge of the
flow present in one component/conduit, the control
means will be able to control the adjustment means in
the other conduit so as to obtain a certain flow rate
in that component. The certain flow rate will also be
determined on the basis of the predetermined parameter
so that, for example, the adjusted flow is in a desired
or pre-established proportion relative to the flow
measured in the other branch. In this manner, it is
possible to ensure, by controlling the flow rate in one
branch, that the flows to be mixed are always according
to pre-established controllable proportions and that
therefore the dispensed beverage always has the desired
qualities. The parameter can be predetermined in view
of the ratio between the flows to be mixed, or the
ratio between the volumes to be mixed, etc. In one
illustrative example, it is supposed that the optimal
beverage 1is obtained from a 1:3 volumetric ratio
between two components and that the measuring means
measures a flow of 0.91 of a first component. According
to this example, the control means will adjust the flow

rate of the other component to a value of 2.71/m so as
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to maintain the 1:3 ratio. The adjustment means can
take into account possible compensation factors, and
thus apply for example a control of 2.81/m (instead of
2.71/m); the difference of 0.11/m, determinable for
example by means of measurements and/or calculations,
is such as to ensure in any case the 1:3 ratio in view
of the necessary compensations. The parameter can also
be made dependent on other wvalues such as ambient
temperature, the temperature of one or both components,
the sugar content of one component (measured, entered
remotely or by an operator, preconfigured but
modifiable as needed), etc.

This embodiment of the invention enables the components
of the beverage to be dosed with precision by means of
a simple control system, thanks to the measurement of
the flow of one component and the adjustment of the
flow rate of the other component on the basis of the
measured flow. Therefore, it is for example possible,
once a ratio between water and syrup has been defined,
to maintain this ratio constant over time during the
dispensing of a beverage, notwithstanding variations in
the pushing pressure or density or characteristics of
the syrup and also to be able to vary the beverage flow
rate. As illustrated further below, one example of the

embodiment can be obtained using a turbine flow meter
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as an example of the measuring means and a cone-type
compensator with an electrically controlled actuator as
an example of the adjustment means. In such a case, the
compensator is controlled by the control means so as to
open, close or remain in an unchanged position in order
to obtain a given ratio between the components to be
mixed. This control proves to be accurate, smooth and
without any significant turbulence in the mixing.
Another illustrative implementation can be obtained
taking a controlled solenoid valve as an example of the
adjustment means, or replacing the aforementioned cone-
type compensator with a solenoid valve. In such a case,
the solenoid valve will be controlled so as to
close/open in order to maintain the two components to
be mixed in a desired ratio. For example, the solenoid
valve can be closed after a certain interval of time in
which a quantity (for example a constant flow) of the
first component has passed through and when that
quantity is such as to satisfy a desired ratio with the
quantity of the other component passing through in the
same time interval (the quantity of the other component
can be determined on the basis of the measurement made
by the flow meter on the second component)}. The
solenoid valve can be actuated several times during the

control for the purpose of dispensing a beverage or a
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portion thereof.

Other embodiments will be described below; unless
otherwise specified, all the considerations previously
set forth will apply. Unchanged components maintain the
same reference indications.

With reference to Figure 2, a second embodiment aimed
at a method for dispensing a beverage and for post-mix
type mixing of at least a first component and a second
component of the beverage will now be described. The
optional step 8100 indicates that the method is ready
to be started (for example, that a device operating
according to the method is ready to be actuated). In
step S110, measurement information relating to the flow
of the first component is produced. For example, this
step can be carried out by the flow measuring means so
as to generate information on the flow of one component
to be sent to the control means 300. In step S120, the
flow rate of the second component is varied (for
example, by the flow rate adjustment means 250) on the
basis of the measurement information and a
predetermined parameter. In step S130, the first
component and the second component are mixed (for
example by the mixing means 400).

The method of Figure 2 can comprise further optional

steps, according to variants thereof. For example, a
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step of producing measurement information relating to
the flow of the second component as well (in this
regard, see also what is explained below with reference
to the device of Figure 3). According to another
example, the method can comprise a step of varying the
flow rate of the first component as well; reference
should also be made to the description given below with
reference to Figure 4.

With reference to Figure 3, a third embodiment of the
invention will now be described; it represents a
variant of the first form, since it envisages obtaining
flow measurement information about both components.
Therefore, only the differences will be described
below. In particular, the flow measuring means is
further configured to produce measurement information
relating to the flow of the second component as well.
Figure 3 illustrates distinct measuring means 100 and
200 (but this is not indispensable) provided in the
first and second components, i.e. in the respective
conduits. The figure illustrates two outputs 32 and 35
produced by the measuring means; however, the control
unit can equally receive only one item of information
relating to both measurements, for example when one of
the devices 100, 250 picks up the measurement produced

by the and sends it together with its own to the means
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300. The operation of the device in Figure 3 1is
illustrated below. The flow associlated with the first
component 10 is measured by the flow measuring means
100 and the measurement information 32 is directed to
the control means 300. The flow corresponding to the
second component 20 is measured by the flow measuring
means 200 and the measurement information 35 is
provided to the control means 300. On the basis of the
measurement information 32 and 35 and a predetermined
parameter, the control means 300 sends a signal 30 to
the flow rate adjustment means 250 so that said flow
rate adjustment means can appropriately adjust the flow
rate of the second component to ensure that the
predetermined parameter is complied with. The second
component 20, adjusted in its flow rate, reaches the
mixing means 400 through the conduit 22.

The flow measuring means 200 can be located either
downstream or upstream of the flow rate adjustment
means 250. The flow measurement, as it regards a flow
of liquids (incompressible, at least within certain
temperature and pressure intervals), does not generally
depend on the position of the measuring device along
the line, irrespective of whether or not it comprises a
means for measuring the flow zrate. However, in

particular cases, for example in the presence of a gas
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(such as carbon dioxide) in either the liquid phase or
gaseous phase in a liquid, it could prove convenient to
prefer a particular position of the flow measuring
means relative to the flow rate adjustment means. This
configuration can Dbe obtained by exchanging the
position of the blocks 200 and 250 in Figure 3. Thanks
to this configuration, it is possible to obtain a more
accurate control. According to an example of this
embodiment, the first component is a component to be
diluted (for example a syrup), and the second component
a diluent (water, carbonated or non-carbonated); the
system will nonetheless also work if the two components
are swapped over. Based on laboratory tests, however,
it appears that if the diluent is carbonated water, a
more accurate control 1is obtained when the first
component is the one to be diluted (i.e. the component
to be diluted is the component whose adjustment is
controlled via the means 250) than in the case in which
the control is performed only on the water side
(although in this case as well a generally more
accurate control is obtained). The reason lies in the
fact that if only the carbonated water is adjusted,
during the adjustment thereof air bubbles could be
generated and propagated inside the tubing, which would

lead to an inexact measurement of the flow in the water
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conduit and hence a less accurate control.

With reference to Figure 4, a fourth embodiment of the
invention will now be described with reference to the
differences compared to the previously introduced
embodiments, of which it represents a variant. The
device of Figure 4 comprises flow rate adjustment means
(150, 250) which is further configured to vary the flow
rate of the first component as well. In the figure,
said means is schematically illustrated as two distinct
blocks, but that is not necessary for the construction
thereof. The difference compared to the other
embodiments lies in the fact that both the flow
measurement and flow rate adjustment are performed for
both components. The control means can thus operate on
both adjustments, or on the one which it is more
effective to control at a certain moment according to
the control algorithm wused, based on the flow
measurements of both components. One method of
operation of the device of Figure 4 1is illustrated
below. The flow of the first component 10 is measured
by the flow measuring means 100, which sends the
control means 300 measurement information 32
corresponding to the flow of the first component. The
flow of the second component 20 is measured by the flow

measuring means 200, which send information about the
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measurement made to the control means. On the basis of
the measurement information 32 and 35 and a
predetermined parameter, the control means 300 sends
specific signals 37 and 30 to the flow rate adjustment
means 150 and 250, respectively, so that said flow rate
adjustment means can adjust the flow rate of the first
and second components independently in such a way that
the predetermined parameter is complied with. The first
component 10 and the second component 20, adjusted in
their flow, reach the mixing means 400 through the
conduits 12 and 22, respectively.

As noted above, the relative positions of the flow
measuring means and flow rate adjustment means can be
swapped. In other words, the positions of the blocks
200 and 250 can be swapped over, as can the positions
of the blocks 100 and 150 independently of the exchange
of the positions of the blocks 200 and 250. Thanks to
such a device, it is thus possible to control the
quality of the £final beverage in a simple but very
accurate manner. Furthermore, the adjustment can be
obtained rapidly and thus also for small amocunts of
beverage to be dispensed.

With reference to Figure 5, a fifth embodiment of the
invention will now be described. The figure shows how

the beverage components arrive at the post-mix
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dispensing tap 930 (an example of the mixing means
described above). A first component, represented by a
syrup, 1is contained in a bag-in-box 940 and is pushed
by a pump 900 towards the flow measuring means 910 and
the flow rate adjustment means, for example an
electronic compensator 920, so as to then flow into the
tap 930. A second component, in the example water
coming from the mains supply 870, is pushed by a pump
860 into the carbonator 890 and cooled in the tank 880.
Carbon dioxide contained in the cylinder 800 also flows
into the carbonator through the pressure reducer 810.
The water to which carbon dioxide has been added is
thus chilled; then, pushed by the pressure of the pump
860, it passes through the flow measuring means 840 and
flow rate adjustment means or electronic compensator
830 via the conduit 850, finally reaching the post-mix
dispensing tap 930. The signals coming from the flow
measuring means 910 and 840 are sent to the control
means 820, which, on the basis of these signals and a
predetermined parameter outputs a signal directed at
the flow rate adjustment means 920 and 830, which
adjust the flow rate of the chilled carbonated water
and of the syrup based on the actual volumetric flow of
water and syrup measured by the flow measuring means

910 and 840. The figure illustrates components that are
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not strictly necessary, such as the pumps (not
necessary 1f the pressure of the mains water supply is
sufficient, or if the water and syrup tanks are
positioned above or placed under pressure), the
chilling means, the reducer 810, etc.

With reference to Figure 6, a compensator which
represents an example of the previously described flow
rate adjustment means will now be described. The
compensator cone 1900 can be moved in a horizontal
direction (i.e. along the direction of the arrow IN) by
the actuator 2000. When the cone is in the closed
position, that 1s to say, at the maximum of its
rightward travel in the figure, i.e. toward the inlet
1700, the liquid entering through the inlet 1700 cannot
flow because the cone blocks its passage by completely
closing off the orifice against the block 1600. On the
other hand, when the «cone 1900 1is completely or
partially moved leftward (i.e. toward the actuator
2000), the orifice is opened and the liquid can flow,
finding the outlet 1800 (OUT). The actuator 2000 can be
of a mechanical, electrical or electronic type. The
actuation can be provided by means of an electric
motor, for example of the electronically controlled
stepper type. The signals of the control means 300 will

therefore adjust the rotation of the motor and as a
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consequence the opening of the orifice towards the
outside and thus the flow rate of the component. This
enables a very accurate, smooth, non-turbulent control
of mixing. The compensator is not however limited to a
wedge shape. For example, it can have a truncated
pyramid shape. In fact, other compensators can also be
used, as long as they have two surfaces that are
movable relative to each other and the relative
movement (for example translational and/or rotational)
is such as to vary the orifice or the space interposed
between the two surface between a position of closure
of the orifice and a position of maximum opening so as
to allow a variation in the flow or in the quantity of
ligquid and/or gas that pass through it (i.e. through
the orifice). The relative movement can be continuous
(for example via an appropriately controlled electric
motor) or in steps (stepper motor). As is evident from
the figure, it may be noted that the flow of liquid is
such that whilst it exits in an inclined direction
(perpendicular in the figure) relative to the rotation
axis (coinciding with the axis of the cone), it enters
in an axial direction so that the fluid moves in an
axial direction before exiting through the outlet 1800.
This movement of the £fluid contributes to decreasing

the turbulence thereof. It is also evident to the
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person skilled in the art that the inlet and outlet can
be swapped.

With reference to Figure 7, another flow rate
adjustment means, similar to the one illustrated in
Figure 6, will now be described. It may be noted that
the 1liquid coming from the entrance INLET can be
blocked by the cone that obstructs its passage, or
allowed to flow towards the outlet. In the case of the
flow rate adjustment means illustrated, the outgoing
liguid is directed towards a flow meter, which
represents an example of the flow measuring means (100,
200, 840, 910).

As mentioned, a solenoid wvalve represents another
example of an adjustment means that 1is equally
applicable to the invention and the embodiments
thereof. For example, in Figure 3, the solenoid valve
can be opened or closed in such a way as to maintain
the two components to be mixed within a given
volumetric or flow ratio. The closing or opening of the
solenoid wvalve can be repeatedly controlled over the
time in which it is desired to perform the adjustment.
Analogously, in figures 4, 5, 8 and 9 the adjustment
means can be represented by solenoid valves. It should
be noted that the adjustment means (for example in

figures 4 and 5) can be formed by a combination of a
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solenoid valve to be applied on one component, and a
turbine for the other component, i.e. the adjustment
means can be implemented differently on the branches of
the two components.

According to another embodiment, there is provided a
computer program comprising instructions suitable for
executing, when the program is run on a computer, the
steps of the method illustrated in Figure 2 or variants
thereof. It is moreover possible to create a program,
to be run on a single microprocessor or distributed
over a number of processors (also remote ones), in such
a way as to manage the operation of the devices of the
previous embodiments. For example, the computer program
enables the control system 300 to perform calculations
on the basis of the information received, in particular
information on the measurements performed, and to emit
control signals aimed at the flow rate adjustment means
to ensure that the (flow, volumetric etc.) ratio
between the first and the second components corresponds
to the one desired.

The computer program can execute further instructions,
such, for example, instructions to carry out a flushing
step on the beverage outlet tap which consists in
dispensing only water, or to dispense a single

component or a particular combination of components.
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Other instructions executed by the program can enable
calibration, check and/or setting procedures, just as
special instructions for mixing special versions of a
beverage can be provided. Moreover, the computer
program can generate warnings and alarms regarding the
lack of syrup, the mains water supply pressure,
pressure 1in the syrup transfer line or other alarms.
The computer program can be run on a computer,
dedicated hardware, a device comprising one or more
processors, a distributed calculation system, etc.

With reference to Figure 8, a further embodiment of the
invention will now be described. In fact, it 1is not
generally necessary for the flow measuring means and
flow rate adjustment means to act on two different
beverage components, i.e. on the two different conduits
10 and 20 of Figure 1. They can in fact act upon the
same beverage component, for example on the first
component 10, when the flow of the other component is
already known, at least with sufficient precision, i.e.
within a certain acceptable tolerance depending on the
cases. Therefore, assuming the flow of the second
component 20 of the beverage to be known, it will be
sufficient to measure the flow of the first component
10 via the flow measuring means 100 and adjust the flow

rate of the latter via the flow rate adjustment means
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150 in order to comply with the predetermined
parameter. The main differences compared to the device
of Figure 1 will thus be illustrated below.

The pushing means 260 is a means capable of producing
the forward movement of a liquid along a tube or
conduit. The pushing means can be, for example, a pump
or another device capable of creating pressure on the
liquid column it is applied on in such a way as to push
the liquid in one direction, or, alternatively, the
forward movement of the 1liquid can be induced by
negative pressure downstream.

It should be noted that in the present example the flow
rate adjustment means 150 is located downstream of the
flow measuring means 100. As already mentioned
previously, in fact, the order in which these means are
installed along a same line is neither essential nor
generally important for the purposes of the operation
of the present invention.

One example of how the flow of one component can be
considered to be known with sufficient precision is
that in which a pump 260 of the peristaltic type is
used to push the component. This type of pump has the
characteristic of pushing a constant or nearly constant
quantity (volume) of liquid per unit of time, so that

this flow can be considered known with excellent or at
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any rate acceptable approximation. Other types of pumps
can however be used to push a component while being
able to consider the flow to be known and/or largely
independent of other parameters. In this case as well,
it 1is ©possible to obtain a beverage with easily
controllable characteristics.

The present invention also relates to the mixture
obtained through one of the methods illustrated above,
or through the operation of one of the devices
illustrated above, or by running a computer program
operating according to the invention.

A mixture of at least a first component and a second
component produced according to one of the embodiments
described is characterized in that it is possible to
control the ratio between the components  with
precision. The precision 1is given by the above-
described system, which makes the proportions of the
components making up the mixture largely independent of
the conditions outside the system (temperature, mains
water supply pressure, viscosity of the syrup, etc.),
thanks to the control means, which 1is capable of
controlling one or more flow rate adjustment means,
correcting any disproportions.

The various embodiments have been described with

reference to the mixing of two components, but the
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invention is not limited to this case. In fact, other
components can be mixed together with the first two to
form a beverage. The other components can be mixed
without any control being applied to them; or else the
flow rate of one or more of the other components can be
adjusted on the basis of the measured flow of one of
the first two components (see Figure 1), or on the
basis of the generated flow of both of the first
components (Figure 3). Moreover, it 1is possible to
envisage a device in which the flow of each component
is measured and the flow rate of each component is
adjusted accordingly (i.e. the concept of Figure 4 can
be extended to an arbitrary number of components).

Furthermore, a post-mix type system for obtaining a
number of beverages can be obtained. For example, a
post-mix type device can be used to obtain N beverages
by creating inside it N sub-devices (with N=1, 2, etc.)
as per Figures 1, 3, 4, 5 or 8. It is further possible
to obtain a multi-beverage device of the post-mix type
by modifying the one in the aforementioned figures. For
example, Figure 9 represents a modification of Figure 1
in which N second components (N=1, 2, etc.) are
present. Each of the N second components comprises for
example a syrup of the desired beverage, which will be

mixed with the first component 10 in common with all
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the beverages. In the example, the control means will
actuate the adjustment of the component (i=1, 2, .., N)
corresponding to the selected beverage.

The mixing means, 1like the adjustment means, can be
shared or separate for each of the beverages. When
shared, an operation of flushing the mixing and/or
dispensing means can be carried out. Similarly, Figures
3, 4, 5 and 8 can be modified by adding further second
components and respective means to enable a second
component i (i=1, 2, ..,) to be mixed with the first
component in common with each of the second components.
In the above description, an illustration was given of
a device that can be constructed as an independent unit
or included 1in an apparatus comprising additional
units. Furthermore, in the above description, it is
possible to replace the above-described measuring means
with a flow meter (or number of £flow meters) and
equivalents thereof. Similarly, the adjustment means
can be replaced by a compensator (or number of
compensators) and equivalents thereof; the control
means by a processor and equivalents thereof; the
mixing means by a mixer and equivalents thereof; and
the dispensing means by a tap and equivalents thereof.
Naturally, the above description of embodiments and

examples applying the principles recognized by the
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inventors is given solely by way of illustration of

such principles and must therefore not be construed as

limiting the scope of the invention claimed here.
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CLAIMS
1. A post-mix type device for dispensing beverages at a
user and mixing at least a first component (10) and a
second component (20), said device comprising:
- a flow measuring means (100) configured to produce
measurement information relating to the flow of the
first component;
- a flow rate adjustment means (250) configured to vary
the flow rate of the second component;
- a control means (300) configured to receive the
measurement information (32) and to control the flow
rate adjustment means (250) on the basis of the
measurement information and a predetermined parameter;
- a mixing means (400) disposed downstream of the flow
rate adjustment means and configured to mix the first

(12) and second (22) components.

2. The device according to claim 1, wherein the flow
measuring means (100, 200) is further configured to
produce measurement information (32, 35) also relating

to the flow of the second component.

3. The device according to claim 1 or 2, wherein the
flow rate adjustment means (150, 250) is further

configured to vary the flow rate of the first component



WO 2015/181742 PCT/IB2015/053969

36

as well.

4. The device according to any one of claims 1 to 3,
wherein the predetermined parameter corresponds to a

desired ratio between the flows of the two components.

5. The device according to any one of claims 1 to 4,
wherein the predetermined parameter is obtained on the
basis of the characteristics associated with at least

one of the two components.

6. The device according to any one of claims 1 to 5,
further comprising a means (400) for dispensing a
mixture of the two components (12, 22) towards the

outside.

7. The device according to any one of claims 1 to 6,
wherein the flow measuring means (100, 200) comprises
either a turbine type flow meter or a turbine type flow

meter provided with a Hall effect sensor.

8. The device according to any one of claims 1 to 7,
wherein the flow rate adjustment means (150, 250)
comprises a cone-type motorized compensator with an

electrical actuator.
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9. The device according to c¢laim 8, wherein the
electrical actuator of the cone of the motorized
compensator comprises an electronically controlled

stepper motor.

10. A method for dispensing beverages on a user’s
premises and post-mix type mixing of at least a first
component and a second component, the method comprising
the steps of:

- producing measurement information (S110) relating to
the flow of the first component;

- varying the flow rate of the second component (S120)
on the basis of the measurement information and a
predetermined parameter;

- mixing the first and second components (S130).

11. The method according to «c¢laim 10, further
comprising the step of producing measurement
information relating also to the flow of the second

component.

12. The method according to either of claims 10 and 11,
further comprising the step of varying the flow rate

also of the first component.
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13. A mixture composed of at least a first component
and a second component, wherein the mixture is produced

according to the method of one of claims 10 to 12.

14. A computer program comprising instructions suitable
for executing, when the program is run on a computer,

the steps of each of claims 10 to 12.

15. A post-mix type device for dispensing beverages at
a user and mixing at least a first component (10) and a
second component (20), said device comprising:

- a flow measuring means (100) configured to produce
measurement information relating to the flow of the
first component;

- a flow rate adjustment means (150) configured to vary
the flow rate of the first component;

- a pushing means (260) configured to generate a known
flow of the second component;

- a control means (300) configured to receive the
measurement information (101) and to control the flow
rate adjustment means (150) on the basis of the
measurement information and a predetermined parameter;
- a mixing means (400) disposed downstream of the flow

rate adjustment means and configured to mix the first
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(12) and second (22) components.
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FIGURE 6
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