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"DISPENSING MACHINE ASSEMBLY AND METHOD FOR 

CONTROLLING ITS OPERATION" 

Field of the invention 

The present invention relates to a dispensing machine assembly and a 

method for controlling its operation. More particularly, the invention relates to 

an electronic-tag based assembly or apparatus and method for controlling an 

electrically operated dispensing machine. 

Background of the invention 

In the present application the wording "dispensing machines" generally refers 

to both so-called "vending" and "dispensing" machines, i.e. to machines 

including a means of payment of the dispensed product (vending machines), 

and machines without a means of payment of the dispensed product 

(dispensing machines). Exemplary vending machines are those for selling to 

the public newspapers, flowers, CDs, drinks, snacks and similar products; 

exemplary dispensing machines are machines for dispensing hot and cold 

beverages, foodstuff, etc. as can be found e.g. in hotel lobbies or airport 

lounges or even as a domestic appliance. The invention particularly relates to 

dispensing machines for food products in liquid or solid form. Combinations 

of the above features, e.g. a coffee dispensing machine having a payment 

system, are obviously within the scope of the present application. 

Dispensing machines provided with different electro-mechanical components 

as modules (and eventually sub-modules) interconnected one to another via 

electrical or digital signals are known. A modular design results in 

maintenance cost reduction, in fact the modules are usually designed to 

ensure reduced dismantling time and easy replacement in case of failure, 

even by non specialized personnel, with no need for shipping the machine to 

the technical assistance plant. 

For instance, a typical modular espresso coffee and cappuccino dispensing 

machine (the assembly) may be composed of several modules (sub-

assemblies) comprising one module for brewing coffee from roasted coffee 

beans, one module for reconstituting liquid milk from granulated de-hydrated 

milk and another module for water filtration, plus the controller module. In this 
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instance, the module for brewing coffee may be composed by the actual 

brewing unit, at least one solenoid valve, pump, coffee-grinder motor, 

brewing-unit motor, dosing device and water-heating device. 

Dispensing machines are known being provided with systems for reading 

information stored in electronic tags, mostly transponders or RFID devices 

(RFIDs), which are secured to the products to be delivered to the customers 

by means of the dispensing machine. 

RFID tags are low-cost, miniaturised "smart" chips generally containing an 

embedded antenna for transmitting and receiving data to and from a reader 

(or a scanner) separated from the tags. Generally, electronic tags are 

attached or secured by the manufacturer to the product packages before the 

same packages are loaded into the vending machines. The tags may contain 

several data, such as identification codes, anti-adulteration codes, 

instructions for the related vending machine, the expiration date of a certain 

product, etc.. 

W001/43088 to Balfour and Harris discloses a dispensing machine having a 

display, a key-pad and a control unit to connect the machine to a remote 

central computer. The control unit can be connected to sensors and other 

devices to asses the status of the machine and perform logical functions 

such as temperature control, water flow etc.. The control unit can also 

interrogate electronic tags provided on the product containers e.g. to warn of 

outdated stock being used. 

CA 2437137 to Lindsay and Reade discloses a dispensing machine wherein 

the products in the machine are associated with a smart tag that contains 

information regarding the food product contained therein. A smart tag reader 

is incorporated with the dispensing machine and used to retrieve the product 

information from the smart tags. 

WO 01/17893' to Saveliev and Shuster discloses food and beverage 

containers having attached or connected transponders. A transponder exciter 

is placed in or near the food or beverage dispenser for energizing the 

transponder on the food or beverage container, and for discerning 

information therefrom. The information from the containers can be used to 
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track the containers and control the type and amount of consumable material 

with which the containers are filled. 

WO 03/005295, to Thomas, Cardwell and Hu, concerns an apparatus and 

the related method for providing tags readable by vending machines, such as 

programmable RFID tags. Tags include machine-readable information 

regarding a product to be processed and/or delivered to a customer. For 

example, the tag may include identification information in electronic form for 

the product to avoid unauthorized products to be used in the machine. 

US-A-6354468, to Riek, discloses a transponder placed on a container 

adapted to be opened via an electromagnetically activated stopper valve 

located on a vending machine. 

Electronic tags are also provided for carrying out products. For example, US-

A-2003/0030539 discloses a vend audit apparatus and method for tracking 

inventory in a vending machine. The technique includes loading items having 

tags into a dispensing machine, sensing the tags, and transferring 

information to a control circuit provided within the machine. 

Tracking of the products to be loaded into vending machines, as well as 

dispensing machines, etc., is achieved by way of passive RFID tags provided 

within the products, as described in WO 01/26047. 

In WO 03/071496 to Schwarz!' et al., a vending machine is provided with a 

counter that records each vend in an electronic tag. The tag is periodically 

read by an interrogator that downloads and erases the data stored in the tag 

memory. The aim is the keep track of the vends and reconcile them with the 

amount of money collected. 

Electronic tags may be secured in different ways to a product depending on 

the nature of the same product. EP-A-0615285 discloses a method for 

applying transponders to a substrate, such as cardboard packaging material, 

by adhering an integrated circuit to the substrate, applying a patch antenna to 

the substrate and the integrated circuit, and applying a sealing layer over the 

integrated circuit and at least a portion of the antenna. 

Other systems are known for embedding or securing an integrated circuit to 

different products by way of adhesive labels, clips, etc. 
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The previously mentioned documents relate to apparatus and methods that 

provide a correlation between the products to be delivered by a dispensing 

machine and the machine itself. In most cases the known apparatus and 

methods do not take into account internal operation of the machines, i.e. tags 

contain information about the foodstuff to be delivered by a machine, but 

when the machine operates, it recognizes the data according to preset 

automatic procedures. In WO 03/071496 the tag has a re-writable portion 

(RAM) where the number of vending events is memorized. Possibly, further 

operational data such as temperature, type of products sold etc. are 

memorized in the RAM portion. 

Known dispensing machines have several drawbacks that derive mainly from 

being subject to heavy use and located in many different places, different 

conditions of use and different maintenance routines. 

Maintenance is a major problem. 

Modules and single mechanical, electrical or electro-mechanical components 

of dispensing machines have a limited life-span, usually expressed in terms 

of "hours of operation" or "number of executed cycles" or other values such 

as "liters of water", "number of cups", total vends and similar. Also, machines 

dispensing hot drinks can run according to different procedures according to 

the product to be dispensed, this resulting in a quicker use of the "life-span" 

of, e.g. the coffee module with respect to the "milk module". 

To avoid breakdowns of the machine and interruption of the sales or of the 

dispensing services, a periodical maintenance has to be carried out and, in 

fact, maintenance is provided as part of the average contract for a dispensing 

machine. Such a maintenance is extremely expensive even in the modular 

dispensing machines and the increasing labour cost is forcing service 

companies in charge of such maintenance to become extremely accurate in 

the use of their time. Moreover, the machine parts have a warranty: e.g. a 

pump is guaranteed, for instance for a certain amount of cycles 

corresponding to two hours of operations, or for two years, and has to be 

replaced free-of-costs if it fails within those conditions. 

In view of the above, there is the need to check if the actual use to which the 
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machine was subjected had respected the standard conditions of use of the 

dispensing machine. As an example, in the previously mentioned case of the 

pump, there is the need to ascertain what happened to a failed water pump 

and if it has failed because it was defective or because e.g. the water filter 

was not replaced at the correct time, or because the pump life-span had 

expired. 

Another problem of these known machines is their quality control, both at the 

production stage and when maintenance is carried out. Inserting the wrong 

module could result in damaging the machine or in a bad beverage being 

dispensed. 

A still further problem derives from the fact that traditional dispensing 

machines do not allow for inhibiting the activation of specific modules. For 

example, it could be desirable for the manufacturer or the owner of a vending 

machine, for example a coffee dispensing machine, to limit one or more 

functions of the machine to the loaner or to a specific user or group of users 

of the same machine. It is also desirable to deny the use of a module, 

especially a food module, if the state or the origin of the said module is not 

correct, i.e. if the module does not come from the machine manufacturer or 

loaner or if its life span has expired. 

It is known, e.g. from previously mentioned application WO 03/005295, to 

provide the food container with a tag that includes identification information 

such as a number, and to provide the controller with a list of all the 

identification information that has been applied to all the tags that can be 

"used" by the dispensing machine. This results in the necessity of 

memorizing a huge amount of information in the controller memory and in 

periodically updating it: the I.D. number of each food container has to be 

memorized and new numbers must be provided to be sure the relevant 

containers can be used in the machine. The same process has to be carried 

out in all the machines that may make use of the tagged food containers. 

Such memorizing operations are long, complex and source of possible 

errors. 

Thus, there is the need for an active control of the dispensing machines, of 
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their modules and components and of their operation, that is reliable, easy 

and cost-effective. 

More particularly, there is a need for a dispensing machine that could provide 

an improved and new control on the machine operation and on the 

consumables associated with the dispensing machine operation. 

Summary of the invention 

It is an object of the present invention to solve the above mentioned 

problems and to provide an apparatus and the related method for checking 

and controlling the operation and the state of dispensing machines and their 

modules or consumables. 

To this regard, the wording "consumables" is intended to mean any kind of 

module that is subject to wear or consumption; e.g. a pump having a life-

span of 200 operation hours is a "consumable" because after the 200 hours 

are used the pump has to be serviced, but also a container for food products 

is a module and is a "consumable" according to the present invention: e.g. a 

container for 3 kg of coffee beans is a module that can be removed and 

changed or re-filled when it is empty (at the end of its life-span) and is 

therefore a "consumable" in the sense of this application. 

It is another object of the present invention to provide an apparatus and the 

re►ated method for collecting data related to the operation and/or on the state 

of one or more modules/components of dispensing machines and eventually 

for transmitting such data to the manufacturer or service-provider of the same 

machines. 

It is a further object of the present invention to provide an apparatus and the 

related method for selectively inhibiting the functions of a vending machine 

depending on the identity of the proprietor, holder or loaner and/or on the 

state or origin of each of the components or modules. 

It is a further object of the present invention to provide an apparatus, easy to 

assemble and relatively not expensive, wherein the status and the operating 

conditions of the dispensing machine can be detected in an easy and quick 

way. 

These and other objects are achieved by the present invention which 
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concerns a vending machine assembly comprising one or more modules or 

sub-assemblies, characterized according to claim 1. 

According to a preferred embodiment, the tag can be written, preferably 

several times, and the device interacting with said tag, is a tag reading and 

writing device. In other words, in the preferred embodiment, the interacting 

device, i.e. the tag controller, is able to both read and alter the data contained 

in the component. The tag controller comprises a tag reader, a CPU for 

controlling the machine operation can be part of the controller or separate 

from it but connected to the same. 

A further object of the invention is a method of controlling the assembly, 

operation and/or servicing of a dispensing machine assembly comprising one 

or more modules or sub-assemblies, characterized according to claim 11. 

The invention provides several advantages over the known art. 

By identifying the (sub)module with a tag having identification data selected 

from initialization date or algorithm-coded data, usually in a read-only 

memory portion, the controller can check that the module comes from an 

authorized source and can identify the date of initial use or of production. 

Moreover, the control unit will check through the further data identifying the 

single (sub)modules if each of the (sub)modules is consistent with one of the 

allowed machine configurations, i.e. a "configuration-table". By way of 

example, a dispensing machine comprising a configuration table consisting in 

a combination of coffee + milk (granulated) + tea modules, will accept only a 

product module, or sub-assembly component, that is consistent with the list 

of configurations of assemblies or sub-assemblies that the dispensing 

machine can accept (i.e. the configuration table). If a (sub)module that is not 

in the list of authorized configurations (the configuration table), i.e. a module 

that should not be processed by the machine with its actual modules, is 

inserted in the place of an authorized one, e.g. a cocoa-chocolate tray, the 

wrong module is identified and the control device (controller) denies the use 

of the wrongly inserted module and dispensing of the cocoa-chocolate 

product from the inserted tray does not occur. 

Besides checking if a newly inserted module is an authorized module, i.e. if it 
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is or not in the memorized list, or configuration table, the controller can also 

reconfigure the operation of the machine. This is carried out when an 

authorized module replaces another module, but is different from the 

replaced one. In this case the controller will check the authorization by 

looking into the configuration table and, upon authorization, will modify the 

operation of one or more of its other modules to accept and operate 

according to the new one. 

Moreover, when the machine is serviced, it is possible to ascertain the 

"history" of the module or component that is under maintenance and track 

back the module or component effective usage. 

Also quality control is made easier, because the electronic tags store 

identification codes, readable only by the controller, which guarantee the full 

compatibility of a module or tray or component with the machine's desired 

specifications (e.g. voltage etc.). 

Another advantage is that it is possible to limit the use of the machine with 

unauthorized modules or components, including food product containers, and 

with modules the life-span of which has expired and that could be dangerous 

if used (e.g. a boiler, a water filter etc.). 

A still further advantage results from the use of a re-writeable tag: in fact, the 

number of hours of service or number of cycles or number of remaining 

cycles, can be written on the tag; similarly, in a food product module, the 

amount of food (e.g. coffee powder, etc.) used can be written on the tag 

module, that will have a consumable portion that decreases with time. In one 

embodiment, the tag is initially provided with data for e.g. the total number of 

cycles and at each cycle a portion of the memory is altered (e.g. erased) until 

a zero value is obtained. 

Brief description of the drawings 

The invention will now be described in greater detail with reference to the 

drawings enclosed as a non-restrictive example, where: 

- figure 1 is a scheme of a dispensing machine according to the 

invention; 

- figure 2 is a scheme of another dispensing machine provided with 
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an apparatus according to the present invention; 

figure 3 is a scheme of a further dispensing machine according to 

the invention; 

figure 4 is a scheme of a still further dispensing machine; 

figure 5 is a scheme of a module for the machine of fig. 4; 

figure 6 is a scheme of still another dispensing machine; and 

figure 7 is a diagram of the functioning of a machine according to 

the invention. 

Description of the preferred embodiments 

Figure 1 refers to a dispensing machine provided with several modules, sub-

modules and components. In particular figure 1 is a scheme which shows the 

internal logic layout of a dispensing machine for dispensing snacks, foodstuff, 

cold drinks, espresso coffee, etc., each product being prepared and 

dispensed by the related module. The sub-assemblies are indicative of one 

possible configuration for some modules without restricting the amount of 

sub-modules or modules and combinations thereof that can comprise one 

specific dispensing system. 

Modules may comprise several sub-modules or components. For example, 

the module "ESPRESSO" will comprise a power unit, a dosing device, a 

pump, a boiler, a grinder or similar devices. Similarly, the module "COLD 

DRINKS" will comprise sub-module for processing cold drinks including a 

filter, a UV lamp, a CO2  (carbonating unit) sub-module and a sold-out sensor. 

In fig. 1 each module and each sub-module or component is provided with a 

tag; tags of submodules are numbered according to the module tag, i.e. tags 

for component and sub-modules of espresso module having tag 3 are 

referenced to as tags 3/1,3/2,3/3 and 3/4. 

To interact with the client/operator a display module and a control panel for 

receiving instructions by the users are usually provided, even if they are not 

shown in all the figures; other inputting methods (e.g. a chip card) may also 

be made available. 

The machine of fig. 1 is a vending machine and is provided with a payment 

module comprising a manual payment system, i.e. a module for collecting 
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configuration for some modules without restricting theamount of  sub-modules or modules and combinationsthereof that can comprise one  specific dispensingsystem. Modules may comprise several sub-modules orcomponents. For example,  the module "ESPRESSO" willcomprise a power unit, a dosing device, a  pump, aboiler, a grinder or similar devices. Similarly, themodule "COLD  DRINKS" will comprise sub-module forprocessing cold drinks including a  filter, a UV lamp,a CO2 (carbonating unit) sub-module and a sold-outsensor.  In fig. 1 each module and each sub-module orcomponent is provided with a  tag; tags of submodulesare numbered according to the module tag, i.e. tagsfor component and sub-modules of espresso modulehaving tag 3 are  referenced to as tags 3/1,3/2,3/3and 3/4. To interact with the client/operator a
display module and a control panel for  receivinginstructions by the users are usually provided, evenif they are not  shown in all the figures; otherinputting methods (e.g. a chip card) may also  be madeavailable. The machine of fig. 1 is a vending machineand is provided with a payment  module comprising amanual payment system, i.e. a module for collecting 
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coins, or with a cashless payment system, i.e. a magnetic card or (as 

hereinafter discussed) a tag or a transponder reader; a bill validator 

(banknote reader) sub-module is also provided. 

Each module is connected to a control unit CPU (control processing unit) by 

way of traditional electrical connections. The CPU is provided with a tag 

reader, i.e. means for reading the tags, and controls the operation of the 

modules depending on the instructions received by the manufacturer or by 

the user or also by the actual owner of the machine. The tag reader can be 

separate from the CPU and located away from it but, obviously, it is 

connected to the same (by wire or wireless means). 

In operation, when a customer requests an espresso coffee, the CPU 

activates according to a pre-set procedure the module "ESPRESSO" which 

operates for preparing and dispensing such beverage according to the 

preferences indicated by the customer. Customers usually interact with the 

control unit through a display or a control panel. Typically, users ask for a 

particular item or combination of items of a preset menu shown on the 

machine itself, the control panel or the display. 

Products to be dispensed may be loaded into the machine already packed, 

e.g. canned drinks and snacks, or may be instantly prepared by one or more 

modules from ingredients which are stored into suitable reservoirs of the 

same machine, e.g. espresso or fresh brew coffee and cold drinks in a cup. 

For example, snacks are usually loaded into suitable trays provided within 

the machine in their own wrapping, while hot beverages are usually prepared 

by one or more modules from basic ingredients, like de-hydrated milk, cocoa 

powder, sugar or the like, stored in containers that are part of a food module 

of the dispensing machine. 

Figure 2 is a scheme of a further dispensing machine provided with an 

apparatus according to the present invention. The machine comprises six 

modules and some sub-modules or components such as motors, filters, etc., 

that are disclosed with the relevant tags. The apparatus comprises at least 

one readable memory device, or tag, linked to a module and a memory 

reader device (tag reader) connected to the CPU or placed within the 

-10- coins, or with a cashless payment system, i.e. a
magnetic card or (as  hereinafter discussed) a tag or
a transponder reader; a bill validator  (banknote
reader) sub-module is also provided. Each module is
connected to a control unit CPU (control processing
unit) by  way of traditional electrical connections.
The CPU is provided with a tag  reader, i.e. means for
reading the tags, and controls the operation of the
modules depending on the instructions received by the
manufacturer or by  the user or also by the actual
owner of the machine. The tag reader can be  separate
from the CPU and located away from it but, obviously,
it is  connected to the same (by wire or wireless
means). In operation, when a customer requests an
espresso coffee, the CPU  activates according to a
pre-set procedure the module "ESPRESSO" which
operates for preparing and dispensing such beverage
according to the  preferences indicated by the
customer. Customers usually interact with the  control
unit through a display or a control panel. Typically,
users ask for a  particular item or combination of
items of a preset menu shown on the  machine itself,
the control panel or the display. Products to be
dispensed may be loaded into the machine already
packed,  e.g. canned drinks and snacks, or may be
instantly prepared by one or more  modules from
ingredients which are stored into suitable reservoirs
of the  same machine, e.g. espresso or fresh brew
coffee and cold drinks in a cup.  For example, snacks
are usually loaded into suitable trays provided within
the machine in their own wrapping, while hot beverages
are usually prepared  by one or more modules from
basic ingredients, like de-hydrated milk, cocoa
powder, sugar or the like, stored in containers that
are part of a food module  of the dispensing machine.
Figure 2 is a scheme of a further dispensing machine
provided with an  apparatus according to the present
invention. The machine comprises six  modules and some
sub-modules or components such as motors, filters,
etc.,  that are disclosed with the relevant tags. The
apparatus comprises at least  one readable memory
device, or tag, linked to a module and a memory
reader device (tag reader) connected to the CPU or
placed within the 
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machine or remotely located, separated from the machine but connected to 

it. All these possible locations of the tag controller with respect to the 

dispensing machine fall within the scope of the definition in claim 1 "said 

machine comprises a controller device". It is important to notice that the tag 

reader may be physically separated from the CPU, thus allowing to consider 

the CPU itself a tag equipped module where information can be stored and 

retrieved from. In this embodiment the tag reader comprises the memory 

means, including means where the information required for identifying the 

module (e.g. the configuration list or the coding algorithm) is stored. 

Moreover, a possible embodiment of the invention comprises two (or more) 

dispensing machines, in which a first dispensing machine (master) houses 

the tag reader and the CPU, and one or more further dispensing machines 

(slave) are provided with modules with tags and are connected to the first 

machine. The controller of the first machine controls the operation of the 

whole group of machines. 

As above mentioned, the readable memory device is an electronic tag. The 

tag may be a passive tag or an active one. For example the tag may be a 

RFID device. Preferably, an electronic tag is applied to each module or sub-

rnodule/component of the dispensing machine. More preferably, also the sub-

modules (sub-assemblies) and the components are supplied with electronic 

tags. Tags can be physically attached to the related module, for example 

embedded in a component of the hardware, or they can be independent and 

physically detached from the same. As will be later discussed more in detail, 

this is the case when the module relates to consumables such as the food 

product to dispense: in an advantageous embodiment there is only one tag 

which takes into account the total amount of food product (e.g. 3 kg coffee or 

300 coffee units) and that is not located on the single product package but is 

separate from it. 

Passive tags have no power unit of their own and transmit data or information 

regarding the related module to the CPU reader or to any suitable device for 

processing such data, when an interrogation signal is generated for example 

by the CPU reader or by an equivalent device. The interrogation signal is, in 

-11- machine or remotely located, separated from the
machine but connected to  it. All these possible
locations of the tag controller with respect to the
dispensing machine fall within the scope of the
definition in claim 1 "said  machine comprises a
controller device". It is important to notice that the
tag  reader may be physically separated from the CPU,
thus allowing to consider  the CPU itself a tag
equipped module where information can be stored and
retrieved from. In this embodiment the tag reader
comprises the memory  means, including means where the
information required for identifying the  module (e.g.
the configuration list or the coding algorithm) is
stored.  Moreover, a possible embodiment of the
invention comprises two (or more)  dispensing
machines, in which a first dispensing machine (master)
houses  the tag reader and the CPU, and one or more
further dispensing machines  (slave) are provided with
modules with tags and are connected to the first
machine. The controller of the first machine controls
the operation of the  whole group of machines. As
above mentioned, the readable memory device is an
electronic tag. The  tag may be a passive tag or an
active one. For example the tag may be a  RFID device.
Preferably, an electronic tag is applied to each
module or sub- module/component of the dispensing
machine. More preferably, also the sub- modules
(sub-assemblies) and the components are supplied with
electronic  tags. Tags can be physically attached to
the related module, for example  embedded in a
component of the hardware, or they can be independent
and  physically detached from the same. As will be
later discussed more in detail,  this is the case when
the module relates to consumables such as the food
product to dispense: in an advantageous embodiment
there is only one tag  which takes into account the
total amount of food product (e.g. 3 kg coffee or  300
coffee units) and that is not located on the single
product package but is  separate from it. Passive tags
have no power unit of their own and transmit data or
information  regarding the related module to the CPU
reader or to any suitable device for  processing such
data, when an interrogation signal is generated for
example  by the CPU reader or by an equivalent device.
The interrogation signal is, in 
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this instance, also an activation signal which also powers the tag. Active tags 

have their own power supply and, consequently, they can transmit said data 

or information to any suitable receiving device independently, that is 

regardless of whether an external interrogation signal is provided. 

Due to the relatively high cost of the active electronic tags, the apparatus of 

the invention preferably provides passive tags. Nevertheless, some 

embodiments of the apparatus may comprise at least one active tag, for 

example interfaced with a sensor and applied to the most important 

module(s) or sub-assembly of the machine, e.g. to the boiler, in order to 

sense its condition, e.g. the boiler pressure and temperature, and inform the 

controller if there is a deviation of the element from the standard conditions. 

Such a sensor-tag is disclosed e.g. in US-A-6546795. 

Suitable passive tags are the RFIDs by Fujitsu or by ST-Microelectronics 

such as ST SRIX512 or XRA00; a suitable tag reader is e..g. ST CRX-14. 

These tags are preferably provided with a write-once,read-many memory and 

a with re-writable memory. 

In a preferred embodiment of the machine, the tags are RFIDs having a first 

writable memory and a second re-writable memory. Preferably, the tag has a 

read-only portion, a write-once portion and re-writable portion. Each tag is 

associated to a module or sub-assembly or a component of the machine and 

communicates with a tag reader linked to the CPU. The tag reader may be 

separated from the CPU, and may be located within the machine or outside 

in a remote location. What is essential is that the tag reader can read the 

electronic tags and access the information or the data stored within the tags. 

This can be accomplished in a known way: for example the scanner 

generates an RF interrogation signal which activates the tags. The tags, once 

activated, transmit the information saved in their memories to the reader, by 

way of RF signals, for allowing a successive processing of such information 

by the CPU. Information or data may be saved in the tags as codes. 

The tag will transmit information data concerning the status of the 

component, if it comprises a sensing device such as the one described in the 

above mentioned US patent 6546795. 

-12- this instance, also an activation signal which
also powers the tag. Active tags  have their own power
supply and, consequently, they can transmit said data
or information to any suitable receiving device
independently, that is  regardless of whether an
external interrogation signal is provided. Due to the
relatively high cost of the active electronic tags,
the apparatus of  the invention preferably provides
passive tags. Nevertheless, some  embodiments of the
apparatus may comprise at least one active tag, for
example interfaced with a sensor and applied to the
most important  module(s) or sub-assembly of the
machine, e.g. to the boiler, in order to  sense its
condition, e.g. the boiler pressure and temperature,
and inform the  controller if there is a deviation of
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passive tags are the RFIDs by Fujitsu or by
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first  writable memory and a second re-writable
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a write-once portion and re-writable portion. Each tag
is  associated to a module or sub-assembly or a
component of the machine and  communicates with a tag
reader linked to the CPU. The tag reader may be
separated from the CPU, and may be located within the
machine or outside  in a remote location. What is
essential is that the tag reader can read the
electronic tags and access the information or the data
stored within the tags.  This can be accomplished in a
known way: for example the scanner  generates an RF
interrogation signal which activates the tags. The
tags, once  activated, transmit the information saved
in their memories to the reader, by  way of RF
signals, for allowing a successive processing of such
information  by the CPU. Information or data may be
saved in the tags as codes. The tag will transmit
information data concerning the status of the
component, if it comprises a sensing device such as
the one described in the  above mentioned US patent
6546795. 
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Figures 3-6 disclose further embodiments of the invention dispensing 

machine provided with sensors. It is understood that also in these 

embodiments the modules and sub-modules/components are provided with 

tags, some of the tags being connected with a sensor. E.g., in the 

embodiment shown in fig. 3 the chilling units and the dispensing unit are 

provided with a sensor for the pump and a sensor for the temperature of the 

chilling unit; a sensor-tag for the CO2  unit is also present. 

Fig. 5 shows an alternative module for the soluble drinks module of the 

dispensing machine of fig. 4, where an espresso module is detailed. The 

soluble drinks module, e.g. granulated milk and tea, is provided with two 

whipping, dispensing and heating sub-sub-modules in view of the different 

processing requirements (water temperature, amount of product etc.) of milk 

vs. tea. Thus, two motors are provided for the whipping and dispensing 

assemblies and two heating elements are provided for the heating sub-

module; each module, sub-module and component is provided with a tag or a 

tag-and-sensor. The dispensing machine of fig. 6 is also exemplary of an 

embodiment of the invention and details the display/interface module. 

As previously mentioned, the tags of the modules in the dispensing machine 

assembly of the invention have a read-only portion and a write-once portion, 

and contain identification data to identify said module. Usually a re-writable 

portion is also provided. 

The identification data can comprise initialization data including the date of 

first use of the module, e.g. when the module was first assembled to the 

machine, and/or the date of production of the module or date of testing or 

quality testing, of the produced module. It is thus possible to see if a module 

had already been used with another machine. 

Alternatively or in addition to the above data, the identification data will 

comprise coded data. More specifically, the tag comprises a read-only 

memory containing first data that are readable, usually these data are the tag 

serial number, and a second memory portion containing second data. The 

second data contain the first data written through a coding algorithm, to 

provide the required identification data. The controller will thus need a very 

13  Figures 3-6 disclose further embodiments of the
invention dispensing  machine provided with sensors.
It is understood that also in these  embodiments the
modules and sub-modules/components are provided with
tags, some of the tags being connected with a sensor.
E.g., in the  embodiment shown in fig. 3 the chilling
units and the dispensing unit are  provided with a
sensor for the pump and a sensor for the temperature
of the  chilling unit; a sensor-tag for the CO2 unit
is also present. Fig. 5 shows an alternative module
for the soluble drinks module of the  dispensing
machine of fig. 4, where an espresso module is
detailed. The  soluble drinks module, e.g. granulated
milk and tea, is provided with two  whipping,
dispensing and heating sub-sub-modules in view of the
different  processing requirements (water temperature,
amount of product etc.) of milk  vs. tea. Thus, two
motors are provided for the whipping and dispensing
assemblies and two heating elements are provided for
the heating sub- module; each module, sub-module and
component is provided with a tag or a  tag-and-sensor.
The dispensing machine of fig. 6 is also exemplary of
an  embodiment of the invention and details the
display/interface module. As previously mentioned, the
tags of the modules in the dispensing machine
assembly of the invention have a read-only portion and
a write-once portion,  and contain identification data
to identify said module- Usually a re-writable
portion is also provided. The identification data can
comprise initialization data including the date of
first use of the module, e.g. when the module was
first assembled to the  machine, and/or the date of
production of the module or date of testing or
quality testing, of the produced module. It is thus
possible to see if a module  had already been used
with another machine. Alternatively or in addition to
the above data, the identification data will  comprise
coded data. More specifically, the tag comprises a
read-only  memory containing first data that are
readable, usually these data are the tag  serial
number, and a second memory portion containing second
data. The  second data contain the first data written
through a coding algorithm, to  provide the required
identification data. The controller will thus need a
very 
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short internal information to verify the origin of the module and to decide if it 

can be used: namely the controller will require to know the present date (i.e. 

the actual calendar day, month and year), a configuration table, and the 

algorithm (or algorithms) that are used to transform the first data into the — 

coded — second data. 

Comparison between the read data and the internal information, or data list, 

can thus be carried out quickly and efficiently; the controller information will in 

fact be free of a list of all the codes used to identify each single module as in 

prior art solutions, because it will be sufficient to identify the module through 

at least one of the actual calendar date, the class or type of module and the 

algorithm through which the tag serial number, or a similar read-only data, 

has been coded. 

The date is obtained in a way known per se, e.g. by means of an internal 

clock suitable to provide this information to the controller. The class or type of 

module is an information written in the tag, usually in a write-once portion of 

the tag. The memory of the controller is storing the information on the 

configuration table, i.e. a list of possible combinations of modules. 

In order to identify each module (especially with food product modules or 

packages) the controller only requires to have memorized an algorithm or a 

list of algorithms. Each tag has different data memorized in a read-only 

portion of the tag memory: this data is e.g. the serial number of the tag, 

memorized in said portion by the tag manufacturer. ' The machine 

manufacturer will code each serial number through the same algorithm and 

will memorize the coded data thus obtained (i.e. the result of applying the 

algorithm to the data readable in the read-only portion) in the write-once 

portion of the tag. In this way it will be possible to obtain identification data 

that are different for each tag but that have in common the coding algorithm 

through which they have been obtained. All the tags coming from a same 

authorized origin will thus be provided with an ID code obtained through the 

same algorithm; therefore, the controller will only need to have a list of 

authorized algorithms in order to check if the module is an authorized 

module. The controller will apply the authorized algorithm(s) from its memory 
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authorized  module. The controller will apply the
authorized algorithm(s) from its memory 
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to the first tag data, i.e. the data memorized in the read only portion of the 

module. If the result obtained, i.e. the second data, is the same as that in the 

write-once portion of the module, the tag is authorized. 

The above features will be explained with reference to table 1 and table 2 

that show a non limiting example of information which can be saved in a tag. 

In particular, table 1 refers to a dispensing machine with a coffee (assembly 

1) and a chocolate module (assembly 2). The assembly 1 comprises three 

sub-assemblies 1-3, namely an espresso module, a boiler and a grinder 

motor. The espresso module is comprising two sub-sub-assemblies: a motor 

5 and an infusion module 6, each being provided with a tag according to the 

present invention. 

The tag of the boiler sub-assembly 2 has a serial number (002) which is 

saved in the read-only memory by the manufacturer of the tag, for example 

ST-Microelectronics. The tag also contains an identification code (101) of the 

sub-assembly 2 that is written in the write-once memory portion of the tag by 

the manufacturer of the dispensing machine. As mentioned, the ID code of 

the module or component is obtained from the serial number 002 saved in 

the read-only memory by the tag manufacturer by modifying said code 

through an algorithm. In other words, when the tag is secured to the module 

(or even before it or after), a tag controller reads said first data in the read-

only memory, elaborates said first data through an algorithm and writes said 

elaborated data in a write-once portion of the writable memory of the tag as 

an ID data: only the tags that have the serial number elaborated according 

the correct algorithm are acceptable and "authentic" modules. 

In this example initial code 002 was transformed into 101 through algorithm 

[serial number + 200]/2 i.e. [002 +200]/2 = 101. The same algorithm was 

applied to the other serial numbers of the tags. 

In this way the CPU, upon receiving such information from the tag reader, will 

control that the ID tag is obtained through the correct algorithm and then 

allow for the operation of the sub-assembly 2 which is recognized as an 

endorsed part of the machine provided by the same manufacturer with preset 

quality standards. 
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The tag identification data preferably also provides information regarding the 

operating parameters of the module to which it is applied. As shown in table 

1, a code may be stored in the tag to specify that the module runs at 230 

Volts, AC current and absorbs 4 Amperes. The writeable memory portion of 

the tags of the dispensing machine of table 1 example is also provided with a 

quality assurance code that is written in the tag memory specifying by whom 

or how the module or the component was tested for quality before leaving the 

manufacturer's premises. 

Moreover, the tags are provided with their initialization data, e.g. the date of 

the first use of the sub-assembly or sub-sub-assembly. This date is written on 

the write-once memory portion of the tag, and is written in the factory or by 

the CPU when the dispensing machine is assembled. In the example of table 

1 the initialization date is shown as 01/01/2004 for the coffee components 

and as 10/10/2003 for the chocolate dispenser assembly 2. From this 

information the CPU is able to distinguish if a module which is inserted or 

plugged into the machine is new or refurbished. For modules having a life-

span depending also on production date, e.g. food modules and some 

hardware modules such as pumps, the initialization data will preferably 

include also their production date or testing/quality control date. The 

controller will deny use of a membrane pump that is too old because the 

membrane will probably be too rigid after a pre-defined time period has 

passed. 

Table 2 shows the information data contained in the tags of the sub-modules 

and sub-assemblies listed in the first column and is given as a further non-

limiting example. 

In table 2 a similar layout is shown; in this embodiment, besides the serial 

number, the write-once portion of the tag is provided with a read-only number 

that is used both for identifying the type of module and for transforming the 

serial number into the manufacturer code. In this case the algorithm provides 

to multiply the read-only number by 7, add the result to the serial number and 

divide by three: i.e. [(r-only No. x 7) + ser. No.] /3 = manufacturer code. 

In practice the algorithms used for coding will be more complex to safely 

-16- The tag identification data preferably also
provides information regarding the  operating
parameters of the module to which it is applied. As
shown in table  1, a code may be stored in the tag tospecify that the module runs at 230  Volts, AC currentand absorbs 4 Amperes. The writeable memory portion ofthe tags of the dispensing machine of table 1 exampleis also provided with a  quality assurance code that
is written in the tag memory specifying by whom  or
how the module or the component was tested for qualitybefore leaving the  manufacturer's premises. Moreover,the tags are provided with their initialization data,e.g. the date of  the first use of the sub-assembly orsub-sub-assembly. This date is written on  the
write-once memory portion of the tag, and is written
in the factory or by  the CPU when the dispensing
machine is assembled. In the example of table  1 the
initialization date is shown as 01/01/2004 for the
coffee components  and as 10/10/2003 for the chocolatedispenser assembly 2. From this  information the CPU
is able to distinguish if a module which is inserted
or  plugged into the machine is new or refurbished.
For modules having a life- span depending also on
production date, e.g. food modules and some  hardwaremodules such as pumps, the initialization data will
preferably  include also their production date or
testing/quality control date. The  controller will
deny use of a membrane pump that is too old because
the  membrane will probably be too rigid after a
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column and is given as a further non- limiting
example. In table 2 a similar layout is shown; in thisembodiment, besides the serial  number, the write-onceportion of the tag is provided with a read-only numberthat is used both for identifying the type of module
and for transforming the  serial number into the
manufacturer code. In this case the algorithm providesto multiply the read-only number by 7, add the resultto the serial number and  divide by three: i.e.
[(r-only No. x 7) + ser. No.] /3 = manufacturer code.In practice the algorithms used for coding will be
more complex to safely 
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code the serial numbers or another information written in the write-once 

portion by the manufacturer. 

The electronic tag may also contain information regarding the expected life-

span of the related module, in terms of operating hours (10000 hours) or 

cycles (1000 coffees dispensed) available in cumulated or de-cumulated 

form, i.e. indicating the total No. of cycles performed or still missing before 

completion of the life span. In this way the CPU can send a warning 

message, through the machine display or in any other suitable way (see e.g. 

output in fig. 1), requesting technical assistance when a sub-assembly is 

getting close to the end of its expected life-span, allowing for its "just in time" 

replacement. 

It should be understood that the apparatus according to the present invention 

permits to enhance the control of the internal parts of the dispensing/vending 

machines. When a module with its electronic tag is connected to a machine 

provided with the apparatus of the invention, the CPU, through the tag 

reader, can collect all the information regarding the said module. First, 

compatibility of the new module with the machine is checked by the CPU; 

once the CPU collects the "sensible data" of the new module, the same CPU 

can adapt itself, and the way the machine works, to the new configuration, 

thus allowing for a "plug and play" connection of the new module or assembly 

if the latter module is a version endorsed by the dispensing machine 

software. 

Thanks to the re-writable memory, the tags of the dispensing machine are 

provided with an internal counter, which can be used to track the effective 

usage of the modules. For example, every time a beverage is dispensed by 

the machine, the beverage being prepared for example by the module 

ESPRESSO, the tag reader writes on tag 2 that one cycle has been carried 

out. This information is preferably memorized by erasing each time a cycle is 

carried out part of an information concerning the total amount of cycles. 

Considering table 1, CODE 1 and CODE 2 are counters for the tags of the 

ESPRESSO module sub-assemblies 5 and 6. These codes actually give an 

information about the usage of the related sub-assembly, i.e. the CPU will 

-17- code the serial numbers or another informationwritten in the write-once  portion by the
manufacturer. The electronic tag may also contain
information regarding the expected life- span of therelated module, in terms of operating hours (10000hours) or  cycles (1000 coffees dispensed) availablein cumulated or de-cumulated  form, i.e. indicatingthe total No. of cycles performed or still missingbefore  completion of the life span. In this way theCPU can send a warning  message, through the machinedisplay or in any other suitable way (see e.g.  outputin fig. 1), requesting technical assistance when asub-assembly is  getting close to the end of its
expected life-span, allowing for its "just in time"replacement. It should be understood that the
apparatus according to the present invention  permitsto enhance the control of the internal parts of thedispensing/vending  machines. When a module with itselectronic tag is connected to a machine  providedwith the apparatus of the invention, the CPU, throughthe tag  reader, can collect all the information
regarding the said module. First,  compatibility ofthe new module with the machine is checked by the CPU;once the CPU collects the "sensible data" of the newmodule, the same CPU  can adapt itself, and the waythe machine works, to the new configuration,  thusallowing for a "plug and play" connection of the newmodule or assembly  if the latter module is a versionendorsed by the dispensing machine  software. Thanksto the re-writable memory, the tags of the dispensingmachine are  provided with an internal counter, whichcan be used to track the effective  usage of the
modules. For example, every time a beverage is
dispensed by  the machine, the beverage being preparedfor example by the module  ESPRESSO, the tag readerwrites on tag 2 that one cycle has been carried  out.This information is preferably memorized by erasingeach time a cycle is  carried out part of an
information concerning the total amount of cycles.Considering table 1, CODE 1 and CODE 2 are countersfor the tags of the  ESPRESSO module sub-assemblies 5and 6. These codes actually give an  information aboutthe usage of the related sub-assembly, i.e. the CPUwill 
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collect this information and compare the cycles executed by the sub-

assemblies with the total cycles provided in their life-span, thus getting an 

indication of the residual life-span of the sub-assemblies. 

The presence of the writeable and rewriteable memory is of great interest in 

those assemblies that are involved with food product containers such as the 

chocolate dispenser. 

As previously explained, a problem of the state of the art dispensing 

machines is to have a control over the products that are fed to the dispenser. 

The solution found up to now was to provide each single portion (e.g. each 

snack or each single-portion package of coffee, tea or chocolate) with a bar 

code or a tag having an ID code authorizing the machine to use it. 

This solution proved to be very expensive and unpractical in that it requires a 

huge data bank of the codes of the product packages. A tag on a bulk 

container, e.g. on a container of coffee beans or of chocolate powder, 

provides a cheaper solution but this solution could be circumvented by re-

filling the container (that has the authorized ID code) with unauthorized 

products once the original ones are finished. 

By using a tag with a re-writable memory which is logically connected to the 

controller of the machine, it is possible to keep an account of the amount of 

product used so as to compare this amount, e.g. in the form of number of 

coffees made, with the original amount. Such writing can easily be carried 

out e.g. by having an original memory of 100 coffees on the tag and by 

progressively reducing it by erasing a corresponding portion of the memory 

upon each coffee that is brewed by the machine until a zero amount is 

reached. The container condition is thus as follows: a tag code in the read-

only memory, a tag code in the write-once memory that takes into the 

account the first time the tag was connected with the tag reader (initialization 

date possibly coded through the algorithm), and the re-writable memory now 

set to zero products. The container cannot be refilled with unauthorized 

products because the memory says zero products are present and if a re-

filled but unauthorized container is inserted into the dispensing machine, the 

memory will again read zero, thus blocking any product from being 

collect this information and compare the cycles
executed by the sub- assemblies with the total cycles
provided in their life-span, thus getting an
indication of the residual life-span of the
sub-assemblies. The presence of the writeable and
rewriteable memory is of great interest in  those
assemblies that are involved with food product
containers such as the  chocolate dispenser. As
previously explained, a problem of the state of the
art dispensing  machines is to have a control over the
products that are fed to the dispenser.  The solution
found up to now was to provide each single portion
(e.g. each  snack or each single-portion package of
coffee, tea or chocolate) with a bar  code or a tag
having an ID code authorizing the machine to use it.
This solution proved to be very expensive and
unpractical in that it requires a  huge data bank of
the codes of the product packages. A tag on a bulk
container, e.g. on a container of coffee beans or of
chocolate powder,  provides a cheaper solution but
this solution could be circumvented by re- filling the
container (that has the authorized ID code) with
unauthorized  products once the original ones are
finished. By using a tag with a re-writable memory
which is logically connected to the  controller of the
machine, it is possible to keep an account of the
amount of  product used so as to compare this amount,
e.g. in the form of number of  coffees made, with the
original amount. Such writing can easily be carried
out e.g. by having an original memory of 100 coffees
on the tag and by  progressively reducing it by
erasing a corresponding portion of the memory  upon
each coffee that is brewed by the machine until a zero
amount is  reached. The container condition is thus as
follows: a tag code in the read- only memory, a tag
code in the write-once memory that takes into the
account the first time the tag was connected with the
tag reader (initialization  date possibly coded
through the algorithm), and the re-writable memory now
set to zero products. The container cannot be refilled
with unauthorized  products because the memory says
zero products are present and if a re- filled but
unauthorized container is inserted into the dispensing
machine, the  memory will again read zero, thus
blocking any product from being -19- 
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dispensed. If the food container is disposable, the new one will have again 

an initial 100 coffee setting. If the food container is not thrown away, the 

setting of the empty container should be brought back to 100 once the 

container is re-filled. 

In order to set back the food container memory to 100 coffees, a tag is 

associated to a fresh amount of food even without being secured to the food 

package. This tag has a memory instructing the tag reader to accept another 

100 coffees or to correspondingly re-write the food container tag and can be 

attached e.g. to a piece of paper such as the invoice for a coffee amount 

corresponding to 100 coffees. When the "invoice tag" is shown to the tag 

reader, it will be read and the scanner will re-set the number of coffees back 

to 100. 

As previously mentioned, in a further embodiment of the present invention, at 

least one tag is an active electronic tag interfaced with a sensor having the 

function to sense an operative parameter or a condition of the machine. For 

example the sensor may be a pressure sensor or a temperature sensor for 

measuring, respectively, the pressure and the temperature inside the boiler. 

Another sensor could be a flowmeter or a proximity sensor to detect the 

distance between two parts operatively cooperating in the production and 

dispensing of the required food product. This configuration allows for the 

control of the internal operation of the modules: when the tag senses an 

unacceptable the value of the temperature inside the boiler, this information 

is transmitted to the CPU (through the tag reader), the CPU will, possibly 

after comparing this value with a reference value, activate a new independent 

routine as a feedback to this information, e.g. increasing or reducing the 

heating of the water. Similarly, when the proximity sensor detects a distance 

greater or smaller than acceptable, it will activate through the tag reader and 

CPU a feedback routine that will correct the distance. 

Fig. 7 is a non-limiting example of operation of a dispensing machine. The 

user will select a choice on the keyboard through the keyboard command. If 

the choice is available, i.e. if the module corresponding to the selected 

choice, e.g. cappuccino, is present and in operating condition, the CPU will 

dispensed. If the food container is disposable, the
new one will have again  an initial 100 coffee
setting. If the food container is not thrown away, the
setting of the empty container should be brought back
to 100 once the  container is re-filled. In order to
set back the food container memory to 100 coffees, a
tag is  associated to a fresh amount of food even
without being secured to the food  package. This tag
has a memory instructing the tag reader to accept
another  100 coffees or to correspondingly re-write
the food container tag and can be  attached e.g. to a
piece of paper such as the invoice for a coffee amount
corresponding to 100 coffees. When the "invoice tag"
is shown to the tag  reader, it will be read and the
scanner will re-set the number of coffees back  to
100. As previously mentioned, in a further embodiment
of the present invention, at  least one tag is an
active electronic tag interfaced with a sensor having
the  function to sense an operative parameter or a
condition of the machine. For  example the sensor may
be a pressure sensor or a temperature sensor for
measuring, respectively, the pressure and the
temperature inside the boiler.  Another sensor could
be a flowmeter or a proximity sensor to detect the
distance between two parts operatively cooperating in
the production and  dispensing of the required food
product. This configuration allows for the  control of
the internal operation of the modules: when the tag
senses an  unacceptable the value of the temperature
inside the boiler, this information  is transmitted to
the CPU (through the tag reader), the CPU will,
possibly  after comparing this value with a reference
value, activate a new independent  routine as a
feedback to this information, e.g. increasing or
reducing the  heating of the water. Similarly, when
the proximity sensor detects a distance  greater or
smaller than acceptable, it will activate through the
tag reader and  CPU a feedback routine that will
correct the distance. Fig. 7 is a non-limiting example
of operation of a dispensing machine. The  user will
select a choice on the keyboard through the keyboard
command. If  the choice is available, i.e. if the
module corresponding to the selected  choice, e.g.
cappuccino, is present and in operating condition, the
CPU will -20- 
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then check if the user is authorized to select the chosen option. If this is the 

case the CPU will actuate the module(s) to carry out the selected choice and, 

once it has been carried out and the cappuccino dispensed, it will write on 

the memory of each tag involved that one cycle has been performed. This 

writing can be expressed through other ways depending on the module, such 

ways could be the amount of product used or the volume of water used etc. 

The above disclosed dispensing machine is also useful when a control of its 

operation depending on the user is required. In this case the user is the 

holder of an ID tag containing a defined consumable amount of "operating 

capacity" that will allow the user to access all or only some of the 

dispensable products by enabling or disenabling the corresponding modules. 

E.g. in a vending location the employees may be granted a fixed amount of 

free coffee per day but cappuccino or chocolate products might be obtainable 

only upon payment. 

then check if the user is authorized to select the
chosen option. If this is the  case the CPU will
actuate the module(s) to carry out the selected choice
and,  once it has been carried out and the cappuccino
dispensed, it will write on  the memory of each tag
involved that one cycle has been performed. This
writing can be expressed through other ways depending
on the module, such  ways could be the amount of
product used or the volume of water used etc.  The
above disclosed dispensing machine is also useful when
a control of its  operation depending on the user is
required. In this case the user is the  holder of an
ID tag containing a defined consumable amount of
"operating  capacity" that will allow the user to
access all or only some of the  dispensable products
by enabling or disenabling the corresponding modules.
E.g. in a vending location the employees may be
granted a fixed amount of  free coffee per day but
cappuccino or chocolate products might be obtainable
only upon payment. -zi- N " ,a3 o N d o cn ~" d O z z
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TABLE 1 

ASSEMBLY 1 ASSEMBLY 2 

DATA OR INFORMATION WHICH CAN BE 

STORED AND READ INTO/FROM 
Sub-assembly 1 

(espresso module) 

Sub-assembly 2 

(boiler) 

Sub-assembly 3 

(grinder motor) 

Sub-assembly 4 

(chocolate dispenser) 
ELECTRONIC TAGS (CODIFIED) Sub-sub-assembly 5 

(motor) 

Sub-sub-assembly 6 

(infusion module) 

TAG SERIAL NUMBER 001 005 002 003  004 

MANUFACTURER CODE 100.5 102.5 101 101.5 102 

VOLTS 230 NA 230 230 230 

AC/DC AC NA AC AC AC 

MAX. ABSORBTION (AMPERE) 5 (A) NA 4 (A) 2 (A) 1 (A) 

INITIALIZATION DATE 01/01/04 01/01/04 01/01/04 01/01/04 10/10/03 

LIKb-SPAN OR 

MAINTENANCE PROGRAM 
10000 30000 10000 7500 30000 

UNITS HOURS CYCLES HOURS CYCLES CYCLES 

QUALITY ASSURANCE CODE Q1 Q1 Q3  Q4 Q15 

REWRITABLE MEMORY — COUNTER - 

' RESET - 
CODE 1 CODE 2 CODE 3 CODE 1 CODE 4 

SENSOR CURRENT READ OUT 3,5 NA 103 2,4 NA 

UNIT AMPERE NA C° AMPERE NA 

NA = Not Available 
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TABLE 2 

Read/only 
number 

Serial 
number 

Electrical 
Rating 

Rated 
absorbtion 

Rated 
speed 

Design 
up-date 

# 

Manufacturer 
code 

Initialisation 
date 

. 

Quality 
control # 

Currrent 
read-out 

Brewing unit 1 11 Not used Not used Not used 4 0006 010104 111 In place 
Esp. Cofee 
heating element 

2 12 230 
VAC 

5 Amp Not used 2 08.66 010104 111 4Amp 

Temperature 
sensor 

3 13 5VDC 0,002 Amp Not used 1 11.33 010104 111 105°C 

Grinder motor 4 14 230 
VAC 

5Amp 50 RPM 1 	' 0014 010104 111 Non 
activated 

Grinder blades 5 15 Not used Not used Not used 1 16.66  011203 100 In place 
Brewing unit 
motor 

6 16 24 'VDC 2 Amp 25 RPM 1 19.33 010104 111 21 VDC 

Milk container 7 17 Not used Not used Not used 3 0022 010104 122 In place 
Milk motor 8 18 24 VDC 0,5 Amp 80 RPM 1 24.66 010104 111 21 VDC 
Milk whipper 
body 

9 19 Not used Not used Not used 3 27.33 010104 111 In place 

Milk whipper 
motor sensor 1 

10 20 24 VDC 0,8 Amp 15000 
RPM 

1 0030 011203 
• 

101 3500 RPM 

Soluble drinks 
heating element 

11 21 230 
VAC 

6 Amp Not used . 2 32.66 010104 111 Activated 

Sol. Drinks 
heater's 
temp.sensor 

12 22 5 VDC 0,002 Amp Not used 2 35.33 010104 111 87°C 
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CLAIMS

1. A dispensing machine assembly comprising one or more modules or sub-

assemblies, at least one of said modules being provided with a readable memory

device, or tag, having a read-only memory portion and a writeable memory portion,

said machine comprising a controller device, including a tag reader, for interacting with

said memory device, wherein said tag contains a re-writable memory portion containing

initial data concerning an amount of consumables, said data being progressively

altered by said controller device in said tag re-writable memory portion with the module

use, wherein use of said module is denied after all data have been altered.

2. A dispensing machine according to claim 1, wherein said module is selected from a

food container and a pump.

3. A dispensing machine according to claim 1 or 2, wherein said data is reset in said

re-writable memory portion to show refill of consumables.

4. A dispensing machine according to any claim 1 to 3, comprising a tag associated

with an amount of consumables and detached from said module, said detached tag

having a memory instructing said tag reader to accept an amount of consumable or to

correspondingly reset said data of consumables in said re-writeable memory portion.

5. A dispensing machine according to claim 3, wherein said detached tag is associated

to an amount of food.

6. A dispensing machine according to any of the preceding claims, wherein a CPU is

equipped with a tag having said re-writeable memory portion.

7. A dispensing machine according to any claim 1 to 6, wherein said tag comprises a

read-only memory containing first data and a second, writable, memory portion

containing second data, said second data containing said first data written through a

coding algorithm, to provide at least part of said module identification data.

8. A dispensing machine assembly according to claim 1, wherein said tag contains

identification data to identify said module, characterized in that said identification data

of the module comprise initialization data selected from date of production of said

module, date of pre-delivery inspection and date of first use of said module or their

combination.

9. A dispensing machine according to claim 8, wherein said module is selected from a

food container and a pump and said initialization data comprise the production date.

10. A machine according to claim 8 or 9 wherein said tag is provided with a read-only

memory comprising first data and with a writable memory, wherein said identification
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data are obtained by reading said first data, elaborating said first data through an

algorithm and writing said algorithm coded data in a portion of the write-once memory

on the said tag.

11. A method of controlling the operation of a dispensing machine assembly

comprising one or more modules or sub-assemblies, having a readable memory

device, or tag; said machine having a tag controller device, including a tag reader, for

interacting with said module tag by reading and/or writing and/or transmitting

information data on or through said tag, characterized in that said module is associated

with a tag having a re-writable memory portion initially containing data concerning an

amount of consumables and in comprising the steps of progressively altering said data

with the module use and of denying said module use after all the data have been

altered

12. A method according to claim 11, wherein said module comprises a food product

container and said consumables data are an amount of food.

13. A method according to claim 11 or 12, wherein said data is reset in said re-writable

memory portion to show refill of consumables.

14. A method according to claim 11, 12 or 13 wherein said consumables data are

memorized on a tag that is detached from module, said detached tag having a memory

instructing said tag reader to accept an amount of consumables or to correspondingly

reset said data of consumables in said re-writeable memory portion.

15. A method according to any claim 11 to 15, wherein said data on consumables is

selected from the number of performable operations and/or the number of remaining

cycles before exhaustion of the module life-span.

16. A dispensing machine according to claim 14, wherein said detached tag is

associated to an amount of food.

17. A dispensing machine according to any of the preceding claims from 10 to 16,

wherein a CPU is equipped with a tag having said re-writeable memory portion.

18. A method according to any claim 11 to 17, wherein said tag is provided with a read-

only memory comprising first identification data and with a writable memory, wherein

said identification data are obtained by reading said first data, elaborating said first data

through an algorithm and writing said algorithm coded data in a portion of the write-

once memory on the said tag.

19. A method of controlling the operation of a dispensing machine assembly according

to claim 11 characterized in comprising the steps of providing said tag with
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identification data to identify the module to said machine, wherein said data are

obtained by writing in said tag memory an initialization date and wherein said controller

reads the data of a module tag, compares said data with information provided to said

controller and operates said dispensing machine according to the information gathered

from said tag and the result of said data comparison, and said initialization data are

selected from date of production of said module, date of pre-delivery inspection and

date of first use of said module or their combination.

20. A method according to claim 19, wherein said initialization data are selected from

date of production of said module, date of pre-delivery inspection and date of first use

of said module or their combinations.

21. A method according to claim 19 or 20, wherein said initialization data comprise the

production date and the module is selected from a food container and a pump.


