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(67)  The invention refers to a system for the safe
preparation of packages of liquid products on demand,
said system being intended to dose and dispense a pre-
determined quantity of a liquid product from one or more
tanks into a container. In order to make the system safer
and more reliable both against counterfeiting and against
improper use, each tank of product to be dispensed is
provided with a unique identification code which is disa-
bled upon assembly in the system. It is also possible to
provide a unique identification code of the containers in
which the product must be dispensed and/or unique iden-
tification codes of the users who require a specific prod-
uct.

Dispensing takes place through separate ducts for
each type of different component of the product to be
dispensed. The process includes checks on the compat-
ibility of the tanks and containers and/or users as well as
on the composition and authorization for use by users.

ON-DEMAND SYSTEM FOR SAFE PREPARATION OF LIQUID PRODUCT PACKAGES
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Description
BACKGROUND OF THE INVENTION

[0001] The invention relates to a system for the safe
preparation of on demand packages of liquid products,
said system being intended to dose and dispense a pre-
determined quantity of a liquid product from one or more
tanks into a container, said system comprising:

at least one housing for loading at least one tank of
at least one component constituting the liquid prod-
uct to be dispensed;

said housing or in said housing being provided a con-
nection fitting to said tank which can be fixed in a
removable way to a withdrawal opening of said tank
and said connection constituting the terminal for the
connection of at least one withdrawal duct of said
component from said tank;

a mixer of said at least one component taken from
said at least one tank with at least one further com-
ponent of the product to be dispensed, in particular
with at least one solvent or diluent, said at least one
withdrawal duct being coupled to said at least one
tank connected at the inlet to said mixer and at least
one feeding duct being provided to said mixer of said
at least one solvent and/or diluent;

means for generating a flow of said component from
said tank to said mixer through said duct associated
with said at least one tank;

means for generating a flow of said at least one fur-
ther component through the corresponding feeding
duct to said mixer;

at least one outlet duct from said mixer which ends
with at least one delivery mouth, said delivery mouth
being provided in a housing for the container of the
product to be dispensed and said delivery mouth be-
ing removably coupled to an opening of said product
container;

said at least one tank being provided with at least
one unique identification code, while said housing
for said tank is provided with a reader of said code;

said at least one product container being provided
with a unique identification code and said housing
for said container being provided with a reader of
said code;

a control unitto which the readers of the identification
code of said at least one tank and of the identification
code of said at least one container of the product
and the flow generating means of said component
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of said at least one tank and of said at least one
further component such as a diluent or a solvent and
optionally said mixer are connected;

a control program loaded into said control unit and
comprisinginstructions for reading said identification
codes of said at least one tank and of said at least
one product container and activating the withdrawal
of said at least one component from said tank and
mixing of the same with said atleast one further com-
ponent and dispensing of the mixture to said product
container when said identification codes meet au-
thorization criteria for mixing said components and
dispensing said at least one product container;

at least one unit of measurement of the delivered
quantity, said unit of measurement being connected
to the control unit which is configured to compare
the value detected by said unit of measurement of
the delivered quantity with a reference value preset
or presettable in the control unit.

[0002] A system of this type is known in the state of
the art, but has several drawbacks.

[0003] A firstdrawback consists in the fact that the cur-
rent management of the unique identification codes of
the tanks and product containers does not allow an ad-
equate level of security against actions of unauthorized
reuse and compliant with the rules of tanks and product
containers and does not guarantee that at least certain
types of products can be dispensed only when requested
by an operator authorized to use these products.
[0004] Another drawback of the current systems con-
sists in the fact that they do not guarantee chemical safe-
ty, i.e. in the fact that they are used to load a pre-estab-
lished product, a product container which had previously
been intended to house products which are not chemi-
cally compatible and which can give rise to contamina-
tions. These contaminations can lead to simple risks of
loss of effectiveness of the product subsequently dis-
pensed into the container due to residues of the prod-
uct(s) previously contained in the same, or in the worst
case the contaminations can give rise to even dangerous
chemical reactions.

[0005] Furthermore, the systems currently in use do
not guarantee against overdose and/or underdose of one
or more of the components of the product to be dispensed
into the product container.

BRIEF DESCRIPTION OF THE INVENTION

[0006] The invention aims to solve the aforementioned
problems with a system for the safe preparation of pack-
ages of on demand liquid products, which has the char-
acteristics described at the beginning and wherein the
following characteristics are also provided:

the system has a plurality of housings for a corre-
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sponding number of tanks or a common housing for
said plurality of tanks which can accommodate said
plurality of tanks simultaneously;

a dedicated withdrawal duct is provided for the com-
ponent contained in each tank of said plurality of
tanks, each of said withdrawal ducts being provided
with a removable coupling fitting to the correspond-
ing tank,

each connector for coupling to a tank is provided with
a sensor for the presence of said tank;

each withdrawal duct has dedicated means for gen-
erating the flow of fluid from the corresponding tank
to a mixer;

each withdrawal duct has a valve for opening/closing
the outlet end of the corresponding withdrawal duct
in said mixer;

said valves and said tank presence sensors in cor-
respondence with the respective withdrawal ducts
are connected to the control unit for receiving the
corresponding presence/absence signals of the cor-
responding tank and for the opening/closing com-
mand the valve of the corresponding tank withdrawal
duct;

the control program executed by the control unit
comprises the instructions for reading and associat-
ing the identification code of each tank with the cor-
responding withdrawal duct with the corresponding
unit for generating the fluid flow from said tank to the
mixer and with the corresponding opening /closing
valve;

the control unit being provided with a memory ac-
cessible to said control program and wherein are
stored a database of the identification codes of the
tanks, a database of the identification codes of the
product containers, a database of the products in-
tended to be loaded into said product containers, a
database of preparation recipes for said products, a
list of withdrawal ducts and associated fluid flow gen-
eration devices and solenoid valves, a list of permit-
ted combinations of identification codes of the tanks
with identification codes of the product containers ,
the identification codes of the tanks being uniquely
associated with a specific substance which consti-
tutes at least one component of the product and the
identification codes of the product containers being
uniquely associated with at least one product;

said control program containing the instructions for
at least temporarily verifying the compatibility be-
tween the substance contained in a tank and the
product to be dispensed in a product container on
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the basis of a correlation between the identification
codes of said tank and said product container and
for at least temporarily associating the identification
code of a tank with a predetermined withdrawal duct
and with the corresponding flow generation means
and the corresponding solenoid valve;

and in case of positive check of the aforementioned
conditions, said program containing the instructions
for the control unit for the activation of the fluid flow
generation means or devices in the corresponding
withdrawal duct from the related tank and for the
opening of the solenoid valves in said corresponding
withdrawal duct.

[0007] In a preferred embodiment, each tank can be
coupled with a corresponding connecting terminal to a
dispensing/metering duct of the component contained in
the corresponding tank and the dispensing/metering duct
or ducts associated respectively with a tank having a dif-
ferent content from the others, open freely in a hopper
or in a mixing funnel which ends with a single delivery
duct in a connection terminal to a container, the mixing
taking place by simple feeding in succession or at the
same time of all or part of the components of the tanks
through the relative dedicated dispensing/metering
ducts, while atleast one tank contains atleastone solvent
or diluent and while the control program of the elements
generating the flow of the fluid component from each of
said tanks to the funnel comprises the instructions for
activating the dispensing of the dose of the solvent or
diluentbefore dispensing orimmediately after dispensing
of said one or more components from said one or more
corresponding tanks or for part of the total dose foreseen
for the solvent or diluent is dispensed before and the
remaining part of said solvent and diluent is dispensed
after dispensing of said one or more components from
said one or more corresponding tanks, so as to obtain
washing of the funnel immediately before and/or imme-
diately after dispensing of said one or more further com-
ponents.

[0008] As will be described in greater detail below, this
construction and this operating mode allow residues of
said one or more components to be eliminated between
one dispensing cycle and the next.

[0009] The aforementioned embodiment therefore al-
so allows dispensing of fluid compounds having different
and potentially mutually reactive compositions without
generating danger or contamination conditions.

[0010] According to an embodiment, the dose of each
component to be dispensed can be established on the
basis of the activation time of the corresponding means
for generating the fluid flow from the tank associated with
the withdrawal duct and/or from the switching time in the
open condition of the solenoid valve at the outlet of the
corresponding duct in the mixer.

[0011] In this case, when the product comprises two
or more components, the feeding of the single compo-
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nents to the mixer through the corresponding fluid flow
generating means can take place simultaneously or sub-
stantially simultaneously, since the respective quantities
are detected by the activation times of the associated
flow generation means and/or by the associated solenoid
valves.

[0012] According to an embodiment which can be pro-
vided, which can be activated in parallel through a choice
of setting envisaged in the control program, the dispens-
ing of the single components from the single tanks to the
mixer can take place in sequence, whereby the quantity
of each single component is detected by the dispensed
quantity measurement unit, such as a load cell that
weighs the product container.

[0013] In both embodiments, it is possible to use the
load cell respectively to check the effective mass dis-
pensed of all the components, so if for one or more com-
ponents the dispensed quantity is incorrect, it is possible
to have an effective comparison value, or activation times
ofthe flow generation means and/or of the corresponding
solenoid valve to obtain from them a comparison meas-
urement with the weight detected by the load cell for the
corresponding component of the product.

[0014] The quantity of each component for each prod-
uct is stored in the product database which comprises
the recipe of the corresponding product and from which
the control unit defines the delivery times of the compo-
nent to the mixer and/or their weight, the end of meas-
uring the dose dispensed to the mixer and/or from this
to the container.

[0015] Accordingto anadvantageous embodiment, an
initial weighing of the product container can be carried
out. This initial weighing measures the weight of the con-
tainer to be used as a tare for subsequent measurements
of the quantity of components or of the mixed product,
said value being temporarily stored in a work memory of
the control unit and used for measuring the effective
quantity of the various components loaded into the con-
tainer according to one or more of the variants described
above.

[0016] In an executive embodiment, the load cell
measures the weight of a product container which may
also be partially full. From this value it is possible to de-
termine a dispensing quantity of the product for only top-
ping up the container, an amount which is obviously lower
than the maximum quantity which can be housed in the
product container.

[0017] According to an embodiment of the present in-
vention which can be provided separately or in combina-
tion with one or more of the preceding claims, the system
comprises the following characteristics:

at least one housing for loading at least one tank of
at least one component constituting the liquid prod-
uct to be dispensed;

the housing or in said housing being provided a con-
nection fitting to said tank which can be fixed in a
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removable way to a withdrawal opening of said tank
and said connection fitting constituting the terminal
for the connection of at least one withdrawal duct of
said component from said tank;

a mixer of said at least one component taken from
said at least one tank with at least one further com-
ponent of the product to be dispensed, in particular
with at least one solvent or diluent, said at least one
withdrawal duct being coupled to said at least one
tank connected at the inlet to said mixer and at least
one feeding duct being provided to said mixer of said
at least one solvent and/or diluent;

means for generating a flow of said component from
said tank to said mixer through said duct associated
with said at least one tank;

means for generating a flow of said at least one fur-
ther component through the corresponding feeding
duct to said mixer;

at least one outlet duct from said mixer which ends
with at least one delivery mouth, said delivery mouth
being provided in a housing for the container of the
product to be dispensed and said delivery mouth be-
ing removably coupled to an opening of said product
container;

said at least one tank being provided with at least
one unique identification code, said housing for said
tank being provided with a reader of said code;

said at least one product container being provided
with a unique identification code and said housing
for said container being provided with a reader of
said code;

a control unit to which are connected said readers
of the identification code of said at least one tank
and of the identification code of said at least one
product container and the flow generating means of
said component of said at least one tank and of said
at least one further component such as a diluent or
a solvent and optionally said mixer;

a control program loaded into said control unit and
comprisinginstructions for reading said identification
codes of said at least one tank and of said at least
one product container and activating the withdrawal
of said at least one component from said tank and
mixing of the same with said atleast one further com-
ponent and dispensing of the mixture to said product
container when said identification codes satisfy cri-
teria for authorizing mixing of said components and
dispensing into said at least one product container;

at least one dispensed quantity metering unit said
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metering unit being connected to the control unit
which is configured to compare the value detected
by said dispensed quantity metering unit with a pre-
set or presettable reference value in the control unit
and in combination further with

at least a reader or an interface for entering a unique
user identification code;

said identification code being read by the control unit
and being provided in parallel with the check of the
satisfaction of said authorization criteria by said
codes of said at least one container and/or of said
at least one tank the check of further relative author-
ization criteria the user identification code and the
identification code of one or more product contain-
ers.

[0018] Anembodiment which can be provided in com-
bination with any one or more of the preceding embodi-
ments and variants provides that a unique identification
code of a product container corresponds to at least one
specific product among a plurality of different products
that can be dispensed by the system.

[0019] In the case of the aforesaid embodiment, the
memory of the control unit can comprise a database of
the identification codes of the single users to which the
authorization for use is associated and therefore to re-
ceive one or more different products among the products
that can be supplied by the system and said products are
uniquely related to a specific product container identifi-
cation code.

[0020] Thanks to this feature, the system is not only
able to verify compatibility between product and contain-
er and also between product composition, but it is also
able to verify whether the request made by the user on
the basis of its identification code is compatible with the
authorization to use the product explicitly requested
and/orimplicitly requested through the unambiguous cor-
relation of container identification code and type of prod-
uct.

[0021] This check also makes it possible to memorize
the dispensing events and relate them to the various us-
ers, allowing to keep track of the various operations and
therefore also to verify analytically and user by user, the
type of products withdrawn and the quantity per time unit
of said products, for which the system allows to verify for
the presence of illegal activities such as theft or other.
[0022] In a preferred embodiment which can be pro-
vided in combination with any one or more of the preced-
ing embodiments and embodiment variants, at least one
or atleast part or all of the means for generating the flow
of a fluid in a corresponding withdrawal duct connected
to a corresponding tank consist of a peristaltic pump or
a vibration pump.

[0023] In a further embodiment, the unique identifica-
tion codes can consist of optical codes, such as for in-
stance barcodes and/or QR codes or other, while the
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readers are of the optical type, while the information cor-
responding to said codes is contained within the data-
bases defined above and the enabling or disabling of a
code must take place within the control program, setting
a status of the various codes as enabled or disabled.
[0024] In one embodiment which may be provided in
combination with one or more of the preceding embodi-
ments and/or embodiment variants, the identification
codes consist of electronic tags, such as for instance
RFID tags and/or beacons and/or similar devices. In this
case the readers will be readers of said RFID tags as
transceiver reading units for instance of the transponder
type or the like or operating with one or more of the cur-
rently existing communication protocols.

[0025] Itis possible to provide for the parallel presence
of optical codes and/or electronic tags or these can be
provided as an alternative to each other.

[0026] Using electronic tags provided with a sufficient
memory capacity, it is possible that the data relating to
the lists of components and therefore of various tanks
with the relative identification codes and/or the lists of
products that can be dispensed in a container having a
specific identification code are loaded into them and/or
the recipes of said products and/or the lists of users au-
thorized to use one or more of said products.

[0027] This information can be searched for, selected
and copied from the databases present in the control unit
memories and can be stored in the internal memory of
the electronic tag of the corresponding product container
and/or in atemporary file associated with the user’s iden-
tification code and/or loaded into the memory of a port-
able unit used by the user and uniquely associated with
the same, said unit communicating with the system con-
trol unit.

[0028] According to yet another embodiment, the mix-
er consists of a hopper and/or afunnel whose outletends
with a duct and/or with a delivery mouth that can be cou-
pled to a corresponding product container, while the in-
dividual withdrawal ducts freely flow each into said funnel
or into said hopper.

[0029] In an executive embodiment it is provided that
the control program contains the instructions for identi-
fying and selecting the withdrawal duct for the solvent or
diluent fluid as the withdrawal duct whose flow generating
means and/or whose solenoid valve are activated last in
a pre-established time sequence for dispensing at least
two components of the product to be dispensed, one of
which consists of said diluent or solvent.

[0030] Animprovementmay provide fordispensing the
intended amount of solvent or diluent in several separate
dispensing steps of a partial amount, one of said dispens-
ing steps of the partial amount being set as the last dis-
pensing step in the sequence of dispensing said at least
two components the product one of which is the solvent
or diluent.

[0031] An embodiment whose characteristics can be
provided in combination with one or more of the previous
embodiments and/or embodiment variants provides a
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housing for a plurality of product containers or several
housings each for one of a plurality of product containers.
[0032] When the system is set to dispense only one
type of product, it is possible to provide a single mixer
fromwhich a plurality of dispensing pipes branch off, each
of which can be coupled to a product container and each
equipped with a dispensing solenoid valve which opens
and closes the outlet of said dispensing duct, while each
dispensing duct is provided with a sensor for the pres-
ence of the associated product container, each solenoid
valve being associated with a predetermined container
and controlled by the control unit to serve the different
one or more in parallel containers inserted in the corre-
sponding housing and connected to a dispensing duct,
a load cell also being provided for each container.
[0033] Alternatively, when the system is made to be
able to distribute two or more different products at the
same time, each withdrawal duct that leads to a connec-
tion to a tank is replicated, as are the flow generation
means and/or solenoid valves and these are provided in
combination with a replica of the mixer and of the dis-
pensing duct, each of said replicas being provided for a
corresponding housing of a product container, a load cell
also being provided for each container.

[0034] In this alternative, an obvious configuration of
the control program allows the machine to dispense dif-
ferent types of products in parallel to a container enabled
to receive the corresponding product and for a user en-
abled to use or withdraw said product.

[0035] Inone embodiment, following the reading of the
unique identification code of a tank, this code is made
unusable, while a new operating Rfid tag will be associ-
ated with a new tank which will be delivered to the user
by the manufacturer and which has been subjected to
packaging by the manufacturer itself and/or by a subsid-
iary authorized to carry out this activity.

[0036] Alternative embodiments can optionally also
provide for a deactivation of the Rfid tag or a similar elec-
tronic tag, while said tag will be reactivated only when
the tank returns to the system manufacturer for a refill of
the same and a new delivery to the user.

[0037] The system can therefore provide means suit-
able for making the electronic tags unusable or, in the
case of a less radical alternative, means for enabling and
disabling, i.e. turning off the electronic tags, when the
codes are contained in the electronic tags, or operating
via control software as described above by setting a sta-
tus variable of the individual codes in the relative data-
bases stored in the control unit as enabled status or dis-
abled status.

[0038] Asisevidentfrom the foregoing, there are many
possible variants both from the point of view of a hard-
ware configuration and from the point of view of the dis-
pensing process. Many of these variants fall within the
obvious choices of the person skilled in the art among
the various opportunities and alternatives present in the
state of the art.

[0039] The invention also relates to a method for the
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safe on request preparation of packages of liquid prod-
ucts, said method involving the following steps:

- temporarily associating at least one tank of at least
one component of a product to be dispensed with a
unique identification code of said tank;

- permanently associating a unique identification code
of said container with at least one product container;

- permanently associating a specific type of product
and/or the possible composition of said product, to
the unique identification code of a container;

- checking the compatibility between the component
of the tank or tanks each having a said unique iden-
tification code, with the product to be dispensed in
the product container identified by said unique code
thereof, on the basis of a relationship between said
unique codes;

- feeding each of said at least one component of the
product to be dispensed to the corresponding tank
separately and with its own withdrawal duct from the
corresponding tank;

- measuring the quantity of product to be dispensed
and stopping dispensing when the quantity corre-
sponds to a pre-established reference value.

[0040] One embodiment provides for associating to
each identification code of the product container, in ad-
dition to the specific type of product intended to be con-
tained in the same, also the recipe or composition of said
product, further performing the following steps:

- checking by reading the identification codes of the
tanks present whether all the tanks relating to the
components foreseen for the production of the prod-
uct are present;

- setting the quantities foreseen by the recipe for each
component and dispensing in parallel and/or in se-
quence the quantity foreseen for each of said com-
ponents,

- since said quantity is measured on the basis of the
dispensing time of each component and/or the
weight of the component dispensed in the container.

[0041] An embodiment of the method provides that at
least one component consists of a solvent or a diluent,
a sequence of dispensing of the individual components
of the product being carried outin the corresponding con-
tainer, said sequence providing that at least a part of the
amount of solvent or diluent is dispensed last in said dis-
pensing sequence.

[0042] One embodiment of the method provides that
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the product container is provided with two identification
codes, one relating to the container itself and the other
relating to the product to be dispensed into it.

[0043] A further embodiment provides for a step for
attributing a unique identification code to each user en-
abled to use the system, while the identification code of
each user is correlated to a list of container identification
codes and/or to a list of product identification codes for
which the user is authorized to request dispensing, dis-
pensing being prohibited when the user’s identification
code is not associated with the authorization to use a
product container having a certain identification code
and/or the use of the related product.

[0044] According to yet another feature which can be
provided in any combination with one or more of the pre-
vious features of the method, said method providing the
steps of:

detecting if the loaded container is empty orincludes
a product residue;

measuring the product residue;

modifying the quantity of said product to be dis-
pensed in order to top up the container;

dispensing said quantity to be dispensed to top up
the container.

[0045] A variant embodiment provides for measuring
the weight of the container to be filled with product, com-
paring the measured weight with a reference tare of the
container and determining the residual product still
present in the container by difference, while determining
the quantity of topping up product is performed by sub-
tracting the weight of product remaining in the container
from the expected product weight for an empty-to-full
container filling.

[0046] A method according to a further feature which
can be provided in any combination or sub-combination
with the previous ones, and in which after the reading
step of the identification code of the tank, said identifica-
tion code is disabled and is only re-enabled upon refilling
atthe tank manufacturer said tank with the corresponding
component.

[0047] Accordingto yet another feature which can also
be provided in any combination or sub-combination with
the previous ones, the identification code of the tanks is
temporary and subject to authorization and rehabilitation
or variation, while the identification code of the product
container and/or the corresponding product are fixed and
stable, being preferably said identification codes im-
posed in a way that cannot be modified by others than
the producer himself.

[0048] In one embodiment, the identification code is of
an optical type such as a barcode and/or a QR code or
the identification code is stored in an electronictag such
as an RFID tag or the like, or the identification code is
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applied using in combination optical code and an elec-
tronic tag.

[0049] One embodiment of the method provides that
the temporary identification code of each tank is consti-
tuted by an RFID tag, while the identification code of the
product container and/or of the product associated there-
with is of the optical type.

[0050] Inrelation tothe user’sidentification code, when
this variant is provided for, this can be entered using a
keyboard, an electronic card or a card with an optical
code, a portable device that interfaces with a communi-
cation unit of the system or other similar systems.
[0051] When the user is provided with a portable de-
vice such as a smartphone or the like, it is possible to
load and run an app that is configured to communicate
with the system control unit or with a remote unit asso-
ciated with the system control unit through which the user
can receive information relating to the products and/or
administrative information or other communications.
[0052] Theinvention provides forfurther variations and
improvements of the system and method described
above which are the subject of the dependent claims.

BRIEF DESCRIPTION OF THE FIGURES

[0053] The features of the invention will become clear-
er from the following detailed description of the system
and method with reference to the attached figures where-
in:

Figure 1 shows a flowchart of an embodiment of the
method according to the present invention.

Figure 2 shows a high-level block diagram of an em-
bodiment of the system according to the present in-
vention.

Figure 3 shows a more detailed schematic plan of
an embodiment of the system according to the
present invention.

DETAILED DESCRIPTION OF THE FIGURES

[0054] With reference to figure 1, the same schemati-
cally shows the steps of an embodiment of the method
according to the present invention. The figure shows an
embodiment which provides additional steps compared
to an essential embodiment. These steps will be reported
in the description.

[0055] The dispensing process is illustrated with refer-
ence to a product consisting of a single component con-
centrated in a single tank and which is dispensed with a
pre-established dilution in a single product container re-
ferred to as a container in the figure, being mixed with a
pre-established diluent.

[0056] Theillustrated process starts from the condition
wherein there is no product componenttankin the system
and therefore provides the steps relating to loading the
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tank and associating it with the system itself. Obviously
these steps are performed for at least part of them only
once in a while so when the tank is installed, the steps
that are performed are those relating to the request for
filing a container, while the installation steps of a tank
will be performed only when the need arises to replace
the empty tank with a full one.

[0057] The right branch of the figure shows the steps
of the process inherent to the installation of a new tank
containing one of the two components of the product to
be dispensed. The further component consists of the dilu-
ent which can come from a tank dedicated to the same
or can also be water coming from the water mains directly
or after filtration and/or accumulation in a buffer tank.
[0058] At step 105 a new tank is loaded containing a
specific component of the product to be dispensed into
the container. The tank is provided with an identification
code which uniquely identifies it and said code beingread
using appropriate readers. Following the reading, it is
possible to optionally but preferably provide a step for
disabling the identification code of the tank. This makes
it possible to avoid abusive use of the tank, for instance
to fill it by service personnel with a component that does
not come from, and therefore is not guaranteed by, the
company supplying the system.

[0059] As already described above, the identification
code of the tank can be in the form of a physical identi-
fication code such as an optical type identification code,
for instance a barcode or a QR code or in the form of a
code stored in an electronic tag, for instance in an RFID
tag or similar.

[0060] In the first case, the identification codes of the
tanks are managed by a computer system and are stored
in a database as they are associated with a status vari-
able which can take on two conditions, namely an ena-
bled code and a disabled code.

[0061] In the second case, the reader of the electronic
tag can also transmit to said electronic tag commands
which make the electronic tag at least temporarily non-
functional or which make it stably and irreversibly unus-
able.

[0062] In the event of a temporary functional impedi-
ment, the electronic tag reader, or possibly a separate
unit, transmits to the electronic tag commands for acti-
vating/deactivating and/or disabling code transmission
or canceling the code.

[0063] For further identification security against abuse
and/or forcing, the two types of codes can also be pro-
vided together on a tank, each being managed independ-
ently of the other.

[0064] In the event that the electronic tag is made sta-
bly and irreversibly non-functional, or unusable, the read-
er and/or a unit configured to perform the following func-
tion, send commands or subject the electronic tag to sig-
nals capable of making the tag stably and irreversibly
unusable.

[0065] The temporary or stable and irreversible dys-
functionality of the electronic tag and therefore the im-
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possibility of obtaining a code as shown by step 108
makes it possible to make the corresponding tank unus-
able once it has been removed from the system. A new
installation will result in the non-recognition of the tank
due to the disabling of the code and the generation of an
error message as well as the interdiction of the execution
of the withdrawal and dispensing steps.

[0066] Depending on the way of functional interdiction
of the electronic tag, respectively temporary or stable and
irreversible, the method foresees further steps: In case
of temporary malfunctioning of the electronic tag, the
method foresees that the electronic tag and/or the avail-
ability of the code of a tank are reactivated, rehabilitated
or in any case regenerated once the tank has returned
to the manufacturer or supplier and that this has filled the
tank with the correct component guaranteed by the same.
In the event of temporary malfunctioning of the electronic
tag, the method foresees that a new functioning electron-
ic tag be applied to the tank wherein a unique identifica-
tion code of the tank and/or of the product contained in
it has been memorized after the tank has been subjected
to the filling process at the manufacturer and/or supplier.
[0067] When the tanks have large volumes and there-
fore their transport is not recommended, filling can take
place directly at the system installation site. In this case
the rehabilitation or reactivation or the regeneration and
association of the code to the tank or the application of
a new functioning electronic tag and in which the new
identification code of the tank and/or of the product con-
tained initis memorized is performed by computer means
communicating with a remote management system and
directly on site, i.e. at the installation site of the tank itself.
[0068] The next step indicated with 107 foresees that
on the basis of the identification code of the tank the
information of the type of component contained in the
same is retrieved.

[0069] This can take place according to various em-
bodiments of which a first embodiment provides that the
information is contained in a local control system asso-
ciated with the dispensing system. An embodiment which
can also be provided in combination since it can be ac-
tivated alternatively orin partial combination with the pre-
vious one, provides that all the information and/or at least
apart of itis retrieved and downloaded from one or more
databases provided and managed in a remote server,
for instance at the supplier or manufacturer.

[0070] Step 109 is a step that can be optional, for in-
stance in the case that the system and the method are
aimed at a product which consists only of mixing a single
component contained in a single tank which is mixed
when dispensing to the container with a pre-established
component in a pre-established dilution ratio.

[0071] In fact, the method provides that for each com-
ponent of the product, for the component of at least one
tank and for instance for the diluent or solvent, separate
and independent ducts are provided for withdrawing the
component from the tank and the diluent or solvent, which
are configured to dispense each independently one of
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the other the corresponding component and diluent.
[0072] Theindependent dispensing step can advanta-
geously be combined with a step of measuring the
amount of each component, including the diluent or sol-
vent, which is dispensed to the container.

[0073] Inthecaseofasinglediluentandasingle further
component, the diluent can have aduct permanently ded-
icated to it, so that a further separate duct is always free
for dispensing and dosing said single component from
the tank. Therefore, loading it into the tank in the system
and connecting it to the dedicated dispensing/metering
duct does not require recognition of the duct and an op-
eration of logical and unambiguous association of the
same to the tank.

[0074] In a more complex embodiment, the product to
be dispensed into the container can be composed of a
diluentorasolventand atleast two different components,
each contained in a different tank, each of said tanks
having its own identification code which associates it
uniquely to the component it contains.

[0075] In this case, the method which provides for the
separate dispensing of each component provides for a
separate dispensing/metering duct for each tank, so itis
advantageous to provide a step for identifying the dis-
pensing/metering duct which is connected to the tank
and a logical association of said duct to said tank in order
to uniquely correlate the tank, the dispensing/metering
duct, the component contained in the tank and the quan-
tity of said component to be dispensed to the container
according to a predefined recipe of the product intended
to be contained in the container.

[0076] At step 110 the identification codes of said one
or more installed tanks and/or of the relative components
contained therein and/or of the delivery ducts associated
with each tank are checked for compatibility with the iden-
tification codes of one or more containers intended to
contain the product and/or the corresponding product, or
the recipe that defines the combination of components
and their quantity for said pre-established product and/or
also possibly with the user identification codes as will be
seen in greater detail in the following description.
[0077] The left branch of the flowchart relates to the
method steps related to the recognition of the container
and therefore of the product intended for it and/or also
to the recognition of the user and the enabling of the
same to be able to receive said product.

[0078] At step 100, a container filling request is per-
formed. Following this request, a user recognition step
is performed as indicated with 101.

[0079] This step can be performed in several ways,
including:

the manual entry of a user identification code;
the transmission of a user identification code from a

portable unit of the user to a control unit which man-
ages the process;
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an automatic recognition of the user through bio-
physical and/or vocal parameters.

[0080] Once the systemrecognition step has been per-
formed, the method provides for verifying which products
the user is authorized to use for as indicated in step 102.
In step 103 the unique identifier of the container is read,
which in the present method is uniquely linked to a spe-
cific product.

[0081] In an executive embodiment, the unique and
stable correlation between the identification code of the
container and the product is generated through a data-
base or a correlation table stored in a control unit of the
system which can be a local unit or a remote server unit.
[0082] In an executive embodiment, the container, in
addition to its identification code, carries a further iden-
tification code of the type of product which is intended to
be contained therein.

[0083] Atstep 104, the method provides for identifying
the recipe relating to the combination of components and
their quantity for making the product uniquely associated
with the product code and/or with the identification code
of the container according to one of the two variants de-
scribed above.

[0084] The aforementioned information is then sent to
section 110 where compatibility is verified between the
user requesting a specific product intended to be con-
tained in a specific container, the recipe of the combina-
tion of components which make up the product, the pres-
ence of the tanks which contain said components. These
compatibility checks take place on the basis of the unique
identification codes of the container, of the user, of the
product and of the tanks and therefore of the components
contained therein.

[0085] Inthe eventofno positive check of compatibility
between the above information, the process is stopped
and an error signal is emitted as indicated in step 111.
[0086] Inthe eventof a positive check, the system pro-
ceeds to the dispensing step of the individual compo-
nents, taking them from the individual tanks and dispens-
ing them in the corresponding quantity foreseen by the
recipe into the container.

[0087] Thedispensingand dosing process can provide
for the separate measurement of the dose of each com-
ponent and also the check of the final total weight of the
quantity of product dispensed into the container.

[0088] According to one embodiment of the method,
the delivered quantity of each component is measured
by means of activation parameters of generation means
of the flow of feed of each component to the container or
to a mixer. Alternatively and/or in combination, it is also
possible to measure the increase in container weight by
dispensing the individual components in sequence from
the individual corresponding tanks.

[0089] According to yet another embodiment of the
method, this provides for a mixing hopper into which the
single dispensing and metering ducts of the single com-
ponents from the single tanks, from which a common



17 EP 4 261 796 A1 18

container filling duct departs, for the diluent or solvent or
at least one part of this dispensed separately as the last
component of the product to obtain a final washing of the
mixer and of said filling duct.

[0090] Figure 2 shows a high level block diagram of a
non-limiting executive example of a system suitable for
implementing the method according to the presentinven-
tion.

[0091] Accordingtotheillustrated example, the system
comprises a processing unit or CPU 214 which is provid-
ed with memories or storage areas respectively for a con-
trollogic of the hardware units of the system 215, a control
logic of the dispensing process 216, a database compris-
ing the identification codes of the single tanks and the
correlation to the corresponding components contained
thereinindicated by 217, a database comprising the iden-
tification codes of the containers and the products
uniquely associated with them as well as any recipes for
said products indicated by 218 and a database 219 com-
prising the identification codes of the users and the rel-
ative authorizations to request and/or use certain prod-
ucts.

[0092] Obviously the subdivision in the various mem-
ory areas and in the various databases is only an exam-
ple, being possible to bring together all the information
in a single database or to foresee different subdivisions
of the data.

[0093] The process control logic engine 216 consists
of a software comprising the instructions relating to the
execution sequences of the process steps, for instance
as described with reference to the example of the method
offigure 1 or according to one or more of any of the forms
and executive embodiments described above.

[0094] The hardware control logic 215 comprises a
software which transforms the outputs of the process
control logic into activation/deactivation commands of
the various hardware units present in the system and in
particular of those illustrated in the present example.
[0095] These hardware units consistof a userinterface
211 which can alternatively or in combination comprise
an input/output interface integrated in the system as in-
dicated with 212, or a separate input/output interface
communicating with the system through a communica-
tion interface as indicated with 213. Said two types of
interfaces can also both be present and usable at the
user’s choice.

[0096] Inthefirst case of integrated interface 212 it can
be an alphanumeric keyboard for entering data or other
input means such as a touch interface or the like in com-
bination with a display screen and/or with a voice inter-
face or alternatively or in combination said interface may
include various selecting and pointing means, such as a
mouse, or the like.

[0097] In the second case of separate input/output in-
terface 213, this can comprise portable devices used by
users and which run communication apps with the
processing unit 214 of the system.

[0098] Reference 200 indicates specific connections
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of dispensing and/or metering ducts of the single com-
ponents from the single tanks to the container or to a
mixer. 201 indicates a reader or a combination of several
readers of the identification code(s) associated with the
single tanks and in particular 201 indicates a possible
optical reader when the tank also has identification codes
of an optical type, while 202 indicates a reader for reading
an identification code stored in an electronic tag associ-
ated with the tank.

[0099] When said electronic tag associated with the
tank is provided, the system can have a unit for disabling
the identification code in the tank stored in the electronic
tag. This can happen according to different embodi-
ments. A variant that simply provides for the electronic
tag to be switched off when possible. An alternative that
provides for the cancellation of the identification code
stored in the electronic tag. A further alternative which
provides for the interdiction of the communication of said
code from the electronic tag to the reader. Other alter-
natives are possible and depend on the configuration of
the electronic tag and its functions.

[0100] When a plurality of separate dispensing and
metering ducts is provided for withdrawing the compo-
nents of each single tank of a plurality of tanks, each
containing one of the components which form the product
to be dispensed, each of said dispensing and metering
ducts is equipped with a connection sensor to the tank,
said sensor unambiguously also identifying said code of
said duct, allowing to associate a certain dispensing
and/or metering duct to a specific tank and therefore to
a specific component unequivocally related to the tank
itself, i.e. contained in it. These sensors indicated with
204 are also connected to the system.

[0101] Furthermore, in the illustrated embodiment, the
system comprises a separate metering pump 205 for
each dispensing and/or metering duct and possibly also
a solenoid valve 206 for opening/closing each metering
duct. Said pumps and said solenoid valves are also con-
trolled with the hardware units described above by the
processing unit 214 based on the hardware control logic
215 driven by the process control logic 216.

[0102] Inrelation to the container, the system provides
connections to a corresponding delivery duct with a pos-
sible presence sensor of the container similarly to the
tanks and indicated with 207. This can be advantageous
if the system can be configured, by replicating the mixers
and other constructive parts, to the parallel filling of sev-
eral containers with the same product and/or with differ-
ent products.

[0103] Furthermore, as indicated with references 208,
209 and 210, the system further comprises a reader of
a container identification code and/or a reader of a prod-
uct identification code stably associated with a container
and a container weighing unit.

[0104] Obviously, when the parallel installation of sev-
eral containers is foreseen, these units will be replicated
corresponding to the number of containers that can be
installed and/or served simultaneously by the system.
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[0105] Figure 3 shows an example of a system accord-
ing to Figure 2 wherein the dispensing system, the hard-
ware operating units and the installation housings of the
tanks are schematically shown. This figure constitutes a
non-limiting schematic executive example of the inven-
tive concept of the invention.

[0106] T denotes the tanks each intended to contain a
certain component for the production of a product to be
dispensed to a FL container. A connecting terminal 300
can be coupled to each tank T to a dispensing/metering
duct 304 of the component contained in the correspond-
ing tank to a mixing hopper 311 which terminates with a
common dispensing duct in a connection terminal to a
FL container.

[0107] Each tank T comprises an identification code
302 which is read by a corresponding reader 303. The
identification code 302 and the reader 303 can be made
according to one or more of the embodiments described
for them previously. The readers 302 are connected to
a control interface and driver 312 which is under the con-
trol of the control CPU 313 which executes, for instance,
the hardware and process control logics described with
reference to the previous embodiment of figure 2.
[0108] Each connecting terminal 300 of the corre-
sponding dispensing and metering duct 304 is associated
with a sensor 301 for the presence of the corresponding
tank T preferably also having an identification code of
the duct itself and said sensor also communicating with
the control unit and drivers 312.

[0109] Each dispensing and/or metering duct further
comprises a dedicated dispensing and/or metering pump
indicated with 305 and which is controlled by correspond-
ing outputs of the control unit and driver 312.

[0110] Furthermore, each dispensing and/or metering
duct 304 can also comprise, as illustrated, a solenoid
valve 306 which opens and closes the outlet of the cor-
responding duct 304 towards the mixer 311 and each of
which solenoid valves is controlled by said control unit
and driver 312.

[0111] A load cell 315 is provided in the housing for
the FL container which is connected to a corresponding
input of the control and driver unit 312 and which supplies
a measurement of the weight of the FL container.
[0112] Furthermore, at least one reader 308 of the
identification code 307 of the FL container is provided.
When the container also bears a further identification
code of the product to be dispensed therein, said con-
tainer housing can have a further reader of said identifi-
cation code.

[0113] As indicated by 309 and 310, the system also
comprises areader or other alternative means forreading
and/or entering the user’s identification code.

[0114] As is evident, the dispensing of each compo-
nent takes place separately from the other components
and independently.

[0115] The mixing can take place in the mixer 311 or
the mixing can take place in the container with the com-
ponents being fed sequentially thereto.
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[0116] It is important to underline that what has been
described and illustrated represents only an executive
example which allows the person skilled in the art to im-
plement wide variations inspired by these examples,
without requiring any creative activity.

Claims

1. A system for the safe preparation of packages of
liquid products on demand, said system being in-
tended to dose and dispense a predetermined quan-
tity of a liquid product from one or more tanks into a
container and said system including:

atleast one housing for loading at least one tank
of at least one component constituting the liquid
product to be dispensed;

said housing or in said housing being provided
a connection fitting to said tank which can be
fixed in a removable way to a withdrawal open-
ing of said tank and said connection fitting con-
stituting the terminal for the connection of at
least one withdrawal duct of said component
from said tank;

a mixer of said at least one component taken
from said at least one tank with at least one fur-
ther component of the product to be dispensed,
in particular with at least one solvent or diluent,
said at least one withdrawal duct being coupled
to said at least one tank connected at the inlet
to said mixer and at least one feeding duct being
provided to said mixer of said atleast one solvent
and/or diluent;

means for generating a flow of said component
from said tank to said mixer through said duct
associated with said at least one tank;

means for generating a flow of said at least one
further component through the corresponding
feeding duct to said mixer;

at least one outlet duct from said mixer which
ends with at least one delivery mouth, said de-
livery mouth being provided in a housing for the
container of the product to be dispensed and
said delivery mouth being removably coupled to
an opening of said product container;

said atleastone tank being provided with atleast
one unique identification code, said housing for
said tank being provided with a reader of said
code;

said at least one product container being pro-
vided with a unique identification code and said
housing for said container being provided with
a reader of said code;

a control unit to which the identification code
reader of said at least one tank and the identifi-
cation code reader of said at least one container
of the product and the flow generating means of
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said component of said at least one tank and
said at least one further component such as a
diluent or a solvent and optionally said mixer are
connected;

a control program loaded into said control unit
and comprising instructions for reading said
identification codes of said at least one tank and
of said at least one product container and acti-
vating the withdrawal of said at least one com-
ponent from said tank and mixing the same with
said at least one further component and activat-
ing the dispensing of the mixture to said product
container when said identification codes meet
authorization criteria for mixing said compo-
nents and dispensing said at least one product
container;

at least one dispensed quantity metering unit
said metering unit being connected to the control
unit which is configured to compare the value
detected by said dispensed quantity metering
unit with a reference value preset or presettable
in the control unit.

2. The system according to claim 1, characterized in
that it further comprises:

a plurality of housings for a corresponding
number of tanks or a common housing for said
plurality of tanks which can accommodate said
plurality of tanks simultaneously;

a dedicated withdrawal duct for the component
contained in each tank of said plurality of tanks,
each of said withdrawal ducts being provided
with a removable coupling fitting to the corre-
sponding tank;

each fitting for coupling to a tank is provided with
a sensor for the presence of said tank;

each withdrawal duct has a dedicated means
for generating the flow of fluid from the corre-
sponding tank to a mixer;

each withdrawal duct has a valve for open-
ing/closing the outlet end of the corresponding
withdrawal duct in said mixer;

said valves and said tank presence sensors in
correspondence with the respective withdrawal
ducts are connected to the control unit for re-
ceiving the corresponding presence/absence
signals of the corresponding tank and for open-
ing/closing command of the valve of the corre-
sponding tank withdrawal duct;

the control program executed by the control unit
includes the instructions for reading and asso-
ciating the identification code of each tank with
the corresponding withdrawal duct with the cor-
responding unit for generating the fluid flow from
said tank to the mixer and with the correspond-
ing opening /closing valve;

the control unit being provided with a memory
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accessible to said control program and wherein
a database of the identification codes of the
tanks, a database of the identification codes of
the product containers, a database of the prod-
ucts intended to be loaded into said product con-
tainers, a database of preparation recipes for
said products, a list of withdrawal ducts and as-
sociated fluid flow generation devices and sole-
noid valves, a list of permitted combinations of
identification codes of the tanks with identifica-
tion codes of the product containers are stored,
the identification codes of the tanks being
uniquely associated with a specific substance
which constitutes at least one component of the
product and the identification codes of the prod-
uct containers being uniquely associated with at
least one product;

said control program containing the instructions
for at least temporarily verifying the compatibility
between the substance contained in a tank and
the product to be dispensed in a product con-
tainer on the basis of a correlation between the
identification codes of said tank and said product
container and for at least temporarily associat-
ing the identification code of a tank with a pre-
determined withdrawal duct and with the corre-
sponding flow generation means and the corre-
sponding solenoid valve;

and in case of positive check of the aforemen-
tioned conditions, said program containing the
instructions for the control unit for the activation
of the fluid flow generation means(s) or devices
in the corresponding withdrawal duct from the
related tank and for the opening of the solenoid
valves in said corresponding withdrawal duct.

3. The system according to claims 1 or 2, character-
ized in that it further comprises:

at least one reader or an interface for entering
a unique identification code of a user;

said identification code being read by the control
unitand being provided in parallel with the check
of the satisfaction of said authorization criteria
by said codes of said at least one container
and/or of said at least one tank, the check of
further relative authorization criteria relating to
the useridentification code and the identification
code of one or more product containers; at least
one housing for loading at least one tank of at
least one component constituting the liquid
product to be dispensed;

said housing or in said housing being provided
a connection fitting to said tank which can be
fastened in a removable way to a withdrawal
opening of said tank and said connection con-
stituting the terminal for the connection of at
least one withdrawal duct of said component
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from said tank;

a mixer of said at least one component taken
from said at least one tank with at least one fur-
ther component of the product to be dispensed,
in particular with at least one solvent or diluent,
said at least one withdrawal duct being coupled
to said at least one tank connected at the inlet
to said mixer and atleast one feeding duct being
provided to said mixer of said at least one solvent
and/or diluent;

means for generating a flow of said component
from said tank to said mixer through said duct
associated with said at least one tank;

means for generating a flow of said at least one
further component through the corresponding
feeding duct to said mixer;

at least one outlet duct from said mixer which
ends with at least one delivery mouth, said de-
livery mouth being provided in a housing for the
container of the product to be dispensed and
said delivery mouth being removably coupled to
an opening of said product container;

said atleast one tank being provided with atleast
one unique identification code, while said hous-
ing for said tank is provided with a reader of said
code;

said at least one product container being pro-
vided with a unique identification code and said
housing for said container being provided with
a reader of said code;

a control unit to which the reader of the identifi-
cation code of said at least one tank and the
reader of the identification code of said at least
one container of the product and the flow gen-
erating means of said component of said atleast
one tank and of said at least one further com-
ponent such as a diluent or a solvent and op-
tionally said mixer are connected;

a control program loaded into said control unit
and comprising instructions for reading said
identification codes of said at least one tank and
of said at least one product container and for
activating the withdrawal of said at least one
component from said tank and mixing of the
same with said at least one further component
and activating the dispensing of the mixture to
said product container when said identification
codes meet authorization criteria for mixing said
components and dispensing said at least one
product container;

atleast one metering unit of the dispensed quan-
tity, said metering unit being connected to the
control unit which is configured to compare the
value detected by said metering unit of the dis-
pensed quantity with a reference value preset
or presettable in the control unit and in combi-
nation further

at least one reader or an interface for entering
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a unique identification code of a user;

said identification code being read by the control
unitand being provided in parallel with the check
of the satisfaction of said authorization criteria
by said codes of said at least one container
and/or of said at least one tank, the check of
further relative authorization criteria the user
identification code and the identification code of
one or more product containers.

The system according to one or more of the preced-
ing claims, wherein the dose to be dispensed of each
component can be established on the basis of the
activation time of the corresponding fluid flow gen-
eration means fromthe tank associated with the with-
drawal duct and/or the time switching of the solenoid
valve to the open condition at the outlet of the cor-
responding duct in the mixer and/or by the weight
increase of the container measured by means of a
weight measuring device and possibly in combina-
tion with a sequential delivery of the individual com-
ponents that form the product to the container, while
the quantity of each component for each product is
stored in the product database which includes the
recipe of the corresponding product and from which
the control unit defines the delivery times of the com-
ponent to the mixer and/or their weight, the end of
measure the dose dispensed to the mixer and/or
from this to the container.

The system according to one or more of the preced-
ing claims wherein an initial weighing of the product
container is performed, for measuring the weight of
the container to be used as a tare for subsequent
measurements of the quantity of components or
product and for determining the effective quantity of
product to be dispensed to the container.

The system according to one or more of the preced-
ing claims, wherein a unique identification code of a
product container corresponds to at least one spe-
cific product among a plurality of different products
that can be dispensed by the system.

The system according to one or more of the preced-
ing claims wherein at least one or at least part or all
of the means for generating the flow of a fluid in a
corresponding withdrawal duct connected to a cor-
responding tank consist of a peristaltic pump or a
vibration pump.

The system according to one or more of the preced-
ing claims wherein the unique identification codes
can consist of optical codes, such as for instance
barcodes and/or QR codes or other, while the read-
ers are of the optical type, while the information cor-
responding to said codes is contained within the da-
tabases defined above and the enabling or disabling
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of a code must take place within the control program,
setting a status of the various codes as enabled or
disabled or alternatively or in combination said iden-
tification codes consist of electronic tags, such as
forinstance RFID tags and/or beacons and/or similar
devices, said readers being readers of said RFID
tags as transceiver reading units.

The system according to one or more of the preced-
ing claims, wherein the control program contains the
instructions for identifying and selecting the with-
drawal duct of the solvent or diluent fluid as the with-
drawal duct whose flow generating means and/or
whose solenoid valve are activated last in a pre-es-
tablished dispensing time sequence of at least two
components of the product to be dispensed, one of
which consists of said diluent or solvent or alterna-
tively the instructions for dispensing the foreseen
quantity of solvent or diluent in several separate dis-
pensing steps of a partial amount, one of said dis-
pensing steps of the partial amount being set as the
last dispensing step in the dispensing sequence of
said at least two components of the product, one of
which consists of the solvent or the diluent.

The system according to one or more of the preced-
ing claims wherein a housing is provided for a plu-
rality of product containers or more housings each
for one of a plurality of product containers and a plu-
rality of dispensing ducts each connectable to a prod-
uct container and each provided with a dispensing
solenoid valve which opens and closes the outlet of
said dispensing duct, while each dispensing duct is
provided with a sensor for the presence of the asso-
ciated product container, each solenoid valve being
associated with a predetermined container and con-
trolled by the control unit to serve in parallel the var-
ious one or more containers inserted in the corre-
sponding housing and connected to a dispensing
duct, a load cell also being provided for each con-
tainer.

The system according to one or more of the preced-
ing claims wherein means for enabling and disabling
i.e. temporary switching off of the electronic tags via
control software are provided by setting a status var-
iable of the single codes in the relative databases
stored in the control unit as enabled or disabled sta-
tus and/or means are provided which make said
electronic tags stably and irreversibly inoperative,
when the codes are contained in the electronic tags.

A method for the safe preparation of packages of
liquid products on demand, said method involving
the following steps:

- temporarily associating at least one tank of at
least one component of a product to be dis-
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pensed with a unique identification code of said
tank;

- permanently associating a unique identification
code of said container with at least one product
container;

- permanently associating a specific type of
product and/or the possible composition of said
product to the unique identification code of a
container;

- checking the compatibility between the com-
ponent of the tank or tanks each having a said
unique identification code, with the product to
be dispensed in the product container identified
by said unique code thereof, on the basis of a
relationship between said unique codes;

- feeding each of said at least one component
of the product to be dispensed to the corre-
sponding container separately and with its own
withdrawal duct from the corresponding tank;

- measuring the quantity of product to be dis-
pensed and stopping dispensing when the
quantity corresponds to a pre-established refer-
ence value.

The method according to claim 12, characterized
in that it provides for associating to each identifica-
tion code of the product container, in addition to the
specific type of product intended to be contained
therein, also the recipe or composition of said prod-
uct, being further performed the following steps:

- checking by reading the identification codes of
the tanks present whether all the tanks relating
to the components envisaged for the production
of the product are present;

- setting the quantities required by the recipe for
each component and dispensing in parallel
and/or in sequence the quantity required for
each of said components,

- said quantity being measured on the basis of
the dispensing time of each component and/or
the weight of the component dispensed in the
container.

The method according to claims 12 or 13, charac-
terized in that it provides that at least one compo-
nent consists of a solvent or a diluent, a dispensing
sequence of the individual components of the prod-
uct being performed in the corresponding container,
said sequence providing that at least a part of the
amount of solvent or diluent is dispensed last in said
dispensing sequence.

The method according to one or more of the preced-
ing claims 12 to 14, wherein the product container
is provided with two identification codes, one relating
to the container itself and the other relating to the
product to be dispensed therein.
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The method according to one or more of claims 12
to 15, wherein a step is provided for assigning a
unique identification code to each user enabled to
use the system, while the identification code of each
user is correlated to a list of codes container identi-
fiers and/or a list of product identification codes by
which the user is authorized to request dispensing,
dispensing being prohibited when a user’s identifi-
cation code is not associated with authorization to
use a product container having a certain identifica-
tion code and/or the use of the relative product.

The method according to one or more of the preced-
ing claims 12 to 16, said method further providing
the steps of:

detecting if the loaded container is empty or in-
cludes a product residue;

measuring the product residue;

modifying the quantity of said product to be dis-
pensed in order to top up the container;
dispensing said quantity to be dispensed to top
up the container.

The method according to one or more of the preced-
ing claims 12 to 17, wherein following the reading
step of the identification code of the tank, said iden-
tification code is disabled and is only re-enabled up-
on refilling at the manufacturer of said tank with the
corresponding component while the identification
code of the product container and/or of the corre-
sponding product are fixed and stable, said identifi-
cation codes being preferably imposed in a way that
cannot be modified by others but the producer him-
self.

The method according to one or more of claims 12
to 18, wherein the user’s identification code can be
entered by means of a keyboard, an electronic card
or a card with an optical code, a portable device
which interfaces with a system communication or
other similar systems.

The method according to one or more of the preced-
ing claims 12 to 19, wherein the identification code
of the tanks is of the electronic type and is deacti-
vated, made unreadable temporarily or stably and
irreversibly upon loading the tank into the system
and after the reading of the same by the system.
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