-1- " DI SPENSI NG MACHI NE ASSEMBLY AND METHOD FOR
CONTROLLI NG | TS OPERATION' Field of the invention The
present invention relates to a dispensing nmachi ne
assenbly and a nmethod for controlling its operation.
More particularly, the invention relates to an

el ectroni c-tag based assenbl yler apparatus and net hod
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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



-2- instance, the nodule for brew ng coffee may be
conposed by the actual brewing unit, at |east one
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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



-3- track the containers and control the type and

amount of consumable material with which the

containers are filled. WD 03/005295, to Thomas,
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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.



-4- The previously nentioned docunents relate to
apparatus and nmethods that provide a correlation

bet ween the products to be delivered by a di spensing
machi ne and the machine itself. In nost cases the
known apparatus and methods do not take into account

i nternal operation of the maghi nes, i.e. tags contain
information about the foodstuff to be delivered by a
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of the
0

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. Méreover, 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



-5- machi ne was subj ected had respected the standard
conditions of use of the dispensing nachine. As an
exanple, in the previously nmentioned case of the

punp, there is the need to ascertain what happened to

a failed water punp and if it has failed because it

was defective or because e.g.sthe water filter was

not replaced at the correct time, or because the ﬁunp
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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 1.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



-6- their nodul es and conponents and of their
operation, that is reliable, easy and cost-effective.
More particularly, there is a need for a di spensi ng
machi ne that could provide an i nproved and new
control on the machi ne operation and on the
consumabl es associ ated w t h.ghe di spensi ng machi ne

operation. Summary of the invention It s an object of
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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



-8 is or not in the nenorized list, or configuration
table, the controller can also reconfigure the
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\&M\ Z}H&ﬂﬂé@ﬂfﬂ& lif_@[sﬁw%?\déf Which! hasPexifired arrl et icsukbb@idargerous

escription of the drawi ngs The invention will
ihorecd ¢ .dea boilbe d Wateg fidat efc.)det ai | with reference to

A SRR SR RS Fong 0050 3 el KB RNl Prct, the
RGRBEHIOR hdups tdieservideest inmber &1 gydles 2ri surabsc émenwining
anot her di spensing nachi ne provided with,
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 fo 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



-9- an appar at us according to the present I nventi on;
figure 3 is a scheme of a further di spensi ng machi ne
according to the invention: figure 4 is a scheme of a

still further di spensi ng nachi ne; figure 5is a
schenme of a nodule for the machi ne of fig. 4; figure
6 is a schene of still anot her. di spensi ng nachi ne; and

figure 7 is a diagramof the’functi oni ng of a machi ne

accor di agr%a%ﬂ% hEnrdink 98 thprsyenpiriventiar: t he
enno

preferre Iments Fiqure 1 refers to a dl'spensin

machi re figureidisda wchémeenfer furthasdlisransing mac ording to
and conphtgnent S..1n particular figure 1 is a scheme
whi ch shBRdNYGMEION; nt or nal l'ogi c layout of a dispensing

machi ne @redﬂ S RESHA% SNASYS furfteadidpeiking roathine;

drinks, presso coffee, etc., each prodyct bfe# n%_

pr epar edigurd 5 idisspeheserioby maghle écprath%ﬂ%#wm & "Yrive
sub-assenbl i es._are i ndi Y : ' ine: and
confi quri@YrgR P& SRS ﬁﬁ%tm aé@bﬁfﬁ‘%ﬁ?@i@%fﬁ%é h he
amunt ofgyrs Yo iR HBREMP6 tedfunetioning afarbiachinieoagcording to

t her eof thhat can conprise one specific di spensi ng
system thedoverdionay conprise several sub-nodul es or

t F dul e "ESPRESSO' wi | |
Lhrpeen I i T bpogienodul e " ESF S,
'W%drﬁﬂ re'feﬁ;rﬂd&iarsp@nsmgrqqiaemndmmided vxg;me@mlynoqiwés, sub-

"COLD DRI NKS" wi i se sub-

En"m?aés BNg COBIRPIENtsH e %H@Uiﬂ?%’r %% '$ i%l %ang?’%ga‘%b@ﬂ{ Sa{‘r?&s the
ﬁg%r%p ﬁ&gﬁ% r%%ﬁg b d@?ﬁ%@%a@ﬁiﬂé'f@r aRPensifgkdacks, foodstut,

dul'e and each sub-nodul e or
eOMPNTRIKS, | espreest deaffes, t btca aael; nraguctopeingh sapared and
are nunmbered accordi ng.to d |
Aisperorg e Saed BoHR.EE TRYHAGhAks bretindicative of one
g%\éé@;’e GBfifiglrdfien oFkBRRNARRtiUIEs asitricagsestitlity 27s/agnount of
n 4. To'Interact wth the (_:Ilent/ogfe%&or a ise one
dubgrhagules curl modntesaandRondlinatiens these ! &l fymprise

i nstructions. by the users are usual | y provided, even
iSPeFWQFQ%qe@SH@SyS HBwn in all the fi gures; ot her

NRHIES PeayTRbhpMiSe (Sveralasuthinpduiesdpr pampansots. For ma@aple,
aval |l abl e. The machi ne of fi i i

i adyiscimSRERCH Wlsgmee s B AdTEP gefice, <
TR & RBYEENS GHRIEBr dinfRar YRS Sifaarig olhkeriobnte “COLD
DRINKS” will comprise sub-module for processing cold drinks including a
filter, a UV lamp, a CO; (carbonating unit) sub-module and a sold-out sensor.
In fig. 1 eéch 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



-10- coins, or with a cashl ess paynent system i.e. a
magnetic card or (as hereinafter di scussed) a tag or

a transponder reader; a bill validator (banknot e

reader) sub-nodule is also provided. Each nodule is
connected to a control unit CPU (control processi ng

unit) by way of traditional jglectrical connections.

The CPU is provided with a tag reader, i.e. neans for
&R Ner thith tAgashiassl ymiertl system, dreer at inagnefic oged or (as

nodul es dependi ng on the instructions received by.the.
rherefradienr disceysely at g Kep g,angpgraﬁgy FEAde s o7 uglll! DSiidator

oywne f th i ] r can be separate

f&%ﬂh’?ﬁtg %aﬁﬁfgﬁﬁgﬁﬁﬁlg'ér?g&gﬁ"{’?g%ﬁ t but, obvi (F))u_sl y, .

| Eadts modRn ReE@thebted trea santrol byit WRLE (contudl pedesssing unit) by

means). |n operation, when a custome uest :

axay en)ist@afﬂtb@ﬂp%ee'e@tﬁéa'cpwn%?é‘@Wat 3 Qgégg%ipﬁ%‘%?ggaw‘th a tag
re-,set. pr I : " i [ ti f th

JGEHEF o1 BEBRY I8 R e SagE SRRFSSHlro ”Eé;v"é)??%'é’” o e

aa600Ids Nedendirfteon phefiestardiens i nedeivad day Hie masiufacturer or by

GHerReR iy e b35S gl i g RS e
@S kohPthd CPY tHrfelicatéd esnvay FombitnBULL oobvibusly, it is

i%t%?rrs of "a preset menu shown on the machine itself,

tdumneoted fol thpaaeie (y wihe odivirplesg. megauct s to be

di spensed may be | oaded into th hi CPU
dackeeraiop, gihalh e Eivaic L SaldHie T R eBs SBe. he Cf
ISR Yodyrgipg 18t bye-8BE pRiceture tharathd s “EBBRESSO” which
ingredients which are stored into suitable resery irs

aiperates Samprepacihionand edigpereipg e84 deverags, d5calging to the
f d. col i i _ | . -
areiienan pRlal R B rLngus B Ry menagksin the
td&htn@ﬁ@hft{tﬂr@d@;ﬁ helis IQ%\ﬁbrVH appiralgpandii ITayplmaily,bmsa@@Sfor a
are usua repared by one or re no r
WE@u(ahgteéw%éngqpbippggg A ﬁ@;g,sagga mqeig’lf @%gé aéﬂBwn on the
?{ﬁé@‘ﬁﬁe it§8?,atﬁe%ng8ﬁ%%ﬁeﬁ%’r ti%d Alspthy. N contai ners t hat
p 0 0 ule of

art a fo t he "di spensi ng rrachiO&e.
FRrgduets2tol ise alispeneas nody hefloadedintg; thgemarhierltaadydpacked,

provided with an  apparatus acgcordj ore
e il Fat ARRGC G L8 ki B Ptg s or
%{i@a&'@g“ﬁt&ﬁ PhréRaMENAich Src Btarad Natorssijtabiel tesesyoirs of the
€tc., that afe disclosed with the rel evant s.kThe 4
ajpee atachinm ey sxyesso peiesh iRw ¢ Bn %&ﬁﬂf‘g} s in"a cup.
W e imOE. £8%d LAk u UftabBle® rovided within
L RFERG @Qg%‘fsaarer @gaée& %(:ao@r%ﬁe@?%guﬁget hea%gPé or
Rha8skhhd H Meiri®vn 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



-11- machine or remptely | ocated, separated fromthe
machi ne but connected to it. Al these possible

l ocations of the tag controller with respect to the

di spensi ng nachi ne fall W thin the scope of the
definition in claim1l "said machine conprises a
controller device". It is i-ripertant to notice that the
tag reader may be physically separated fromthe CP

mackingl dntomm@etyoloca‘k%iy geparaie@ froputhe graghing pgw‘gconnected to

equi.pped nmodul. i_nf ti

£ R RSB B5fioh L T 80, e S G o the

&:@g@ﬁérﬁg%éaﬂnmrw:th:ﬁ&ﬁa%cdpecbwmmgeﬁmana inhsain tihisaid
lon required for identifying the nodyle

maehmemargprnsa&s @m:omtr@ﬂero@e\tlma doaiimgorrgbiq PAkge ﬂ@? 6 tag

reﬁasﬁmqynb%gﬁ.g ?gl@gseﬁ%r% rﬁgu H)Qoé' Ug%unsgénevﬂﬁg to consider

tﬁBC@PUeﬁiselﬂ a té‘@'e!égﬂxpg;e‘d m‘@tiulé \&her@inﬂ@mmmfm can predored) and
houses the tag reader and the CPU, and one or

retriavied frams geniiish @mkadimnast thﬁ( daqveqdey éompé@?ﬂgge Pemery
f

HREHE R L3S RS Bhe MBRARd Heqkie or Rlentitying the

rhbaulen@!d the tonfiguration \istodrethg oodingodig amiting rie stored.

above mentioned, the readab evice is

Mpesvebr? eosaiie ?Hwodﬂfaanhagyt?ﬁemé{eﬂ‘i% 96‘&“383 §f10 {gr more)

cg'gﬁeﬁ/s?nagg'ﬂ?ach':ﬁé GXAIRLE 4 Iﬁ?sttﬂgpé@(n§9%§chlr%l(ﬂa€té{‘) fBuses

Bl ectronic tag is applied to each
thectag afeadersabd the@iPld/ endpmeenit mofre tfhléh@r §1§§ﬁ§$!ﬁ@ machines

(ggyg %S% m\(lggg )w1£['ﬁr ab(iirﬁé% w@g@%%ﬁcgt’aée ;E&gngfel e ’ihre first

rﬁ &GhEOThe cérﬁﬂﬂler-rcﬁ%ecﬁf@t beadHivg icomltiloys i aprmilohoof the
e related nodul'e, for exanple enbedded in a

@lnemnoblmalChmeISardware or they can be independent

h || t
A repEifRbsY. 5t BRRE FRIMOASSAEE s 4 debtoe tag The
thmapdel £ praeba/tee@gt@r Q@rm:tlmbires Foucixaawple Hee ftag dnay be a
!frOdUCt to dIS ense.: an advant age

FIBY dovige oRISjeRb. taége'e\%%'ﬁ Baite SPP It {S.EBB0RRCY g or sub-
%8#@%@%%%@& g@ﬁ me(cﬁggeatt\g%ﬁ%%@férgﬁz ﬁrso tROQub-
rodules (spiaaksgablies) asd thﬁeparrmeeﬁtsoma supnﬂ@siswg legronic

196 oF et 9 b dueisaiy e 8, AR AR o [ BB rple
efn@@éﬂ‘i{e\ﬁﬂuh 4 BoRipHneHt bﬁmeehé’r@Wa% 6r0theypfa®|ct@emdweadem and

en an i nterrogation si IS generated for

p@wanpnmdetgpheuefrmmweeam Ay w beeﬂaf@a iseupERd Maes in detail,
'(hlS is tﬂe %%%8%‘%&? r‘c]he5 'rﬁg&le rgratéQto 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



-12- this instance, also an activation si gnal which

al so powers the tag. Active tags have their own power
supply and, consequently, they can transmit said data

or infor rrat ion to any suitable receiving device

i ndependent ly, that is regardl ess of whether an

external interrogation signali2i-s provided. Due to the
relatively high cost of the active el ectronic t ag

tthis iapfaace also @h adtivetiomsignal whighr alse pawieys B?Q)iﬁgd @@twe tags

b e TapOVE SRS a1 conerauerENE BB Bafbylieid dato
ea%a%ﬁnémr%a ng Wikl 8856Rhgaaevieppid ehdemﬂr;e that is

nost i nportant dul'e(s) or sub-assembly of the
meghidiess ef whether ahext&vnalemterrqga@ol@ﬂgftad) is @@Héﬂ@dr ts

The tai tniene bl PGB LERY e RS GIRCU Hparatus of
the sheimih fdr@f@réﬂ? %:Iréﬁ@ééd pRBREt Itégi A N&uarthedess, some

sensor-tag is disclosed in US- A- 795. Suit abl e
pmslsmdlmemmggf dhe amzarﬂulswayycwpngg@tdpagyone active tag, for

St LD I 0P oI 8L e oo

Qﬁ@dlﬂé&f) ero@@u}b é&s‘é‘fhtﬂ?%ﬂ/\ﬂhbhmcmt e}gmtmetheebdrleramy order to
menory-and a with re-witable nenory. 3 refe

sohseitsemnagion o, rfﬂ@rhml@r PreRS LR GOCPEIARE P 0] T the
rﬁ?ﬁ%ro er xlg:ﬂ'ie‘g}'gllga '3?' tl‘?%éfae?ﬁém ffcﬁa"fﬁé tsedidard conditions.

as a only portion,
BUMH 4 Ceirdag @y dlsoimsadda ] emM$4AaBB4a6mﬁ tion. Each tag

Is associated to a r .su senb
songbhreehS i etV F i SLRERECR B S hepayons
GRASs STIERMS ANRQithBR (RPLRIIIRY ebg. ST CRX-A4.
ssegarést g#rom%bp%ﬁé%n m!iy be a%gcat gd Wi t%l n the
r‘fﬂtrelsertags)are)pr@er@bly provaiedewith @ widieaenasveagygany gremory and
essenti al the tag reader can read the

& with f%?wkﬁatfﬁ%@%e%ma’ access the information or the data
51‘3 2 \Aﬁr@fé%éd%ﬁlbtoﬂﬁné@ig@f theTrhtaéhlﬂ@ntHEaeta@GCamﬂﬂFlﬂsemhwmg a first

for exa e the scanner aft
Mmtebhedgamoanagﬂ mcqm, :@wgtqqlg,g}%g ryh re gb%)!y %Hg tag has a
t h

rﬁg@ﬁgrnce fl 'egg/ﬁ{ egp o} pr%gg L2 nld r%&vﬂfa%‘iég?b'rt‘iﬁh @ dtag is
%b?ﬁéibfeatd ooy nﬁidmy\bﬂguh-assenﬁﬁ;ﬁowa qorrm@t afthsef megbine and
i nformati on

R G ageoes o UG IS, T8 gt may be
R P A Bt o s
e mreotdelpcaiidredMhat ihessabiialds tbat thentay (5qe4tGan read the

654679
electron?c 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 {o 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.



13 Figures 3-6 disclose further enbodi nents of the

i nvention dispensing machine provided with sensors.

It is understood that also in these enbodinents the
nmodul es and sub- nodul es/ conponents are provided with
tags, sone of the tags being connected with a sensor.

E.g., in the enbodinent showm.in fig. 3 the chilling
units and the dispensing unit are provided with a
Fgees 3o diselope miurdeat arrﬁmdsnentsoof tihe tievesdiont dispensing

rasaiice praidar i SoeSuhodt iy leltied et BT tese
E?E’é Sdieh g wé ﬁwcﬂfdl%%n&%‘ rﬁo@ﬁle&i&%mﬁﬁn%ﬂ@ét@@rovlded with

|ne 0 ere an espresso nodule is
9?@! Iseche Bﬁethesotlagbl laeldgl nksnmtelaill w;th eag Segﬁfqmﬁ:ﬂt,ew the
kK and tea, is, provi

ety SRAWTnERTong Dentulinorsts S8 RRé Hiensing yat are
gr&ﬁ{e&%th Rie ﬁ@éﬁfe‘f’%% Sampf S BILrEVRIGH thb AepeRiiureeof the

etc vs. tea. Thus, two
st uait;ea mrmurdag fdirdhetcr@z wrmi [SpRlBg PERENdi spensi ng

asse I d heat |
%&q‘?qisg%é‘wus tERite U oib s GDEME R of the
methiHeO Y q'@d Mvwiera éﬁgasgfes’so tn@gfuw& sletwed The
dIS ensing machine of fig. I's al so exenp

aplubdershitksrembdale, teh@ gmmfﬁte@nﬂ&ﬁ@r@et% 11§ Rrﬁ@eéﬁ Wit two
?\%@ptg /Ifiﬁtgghfﬁﬁéle%g af ﬂ%@gb%%\’lln%ﬁﬁle’é Wﬁ%b@@ﬁ%e biRrent

I'spensi ng nachi

prSEHing RfquiBdrity eRhicp rﬂedn@é&atarer embumllqi qmuqtcmc anfimilk
a wite-once portion, and contalnlde Lfi.catio
\Wn&’ dndlspeﬁsmg

ve. iteenihes, Bue dnaistsiase RISYisdedy
%g%@gg%é S 890 PhE lng;eg (?n%ﬁis Qr%”g)fcf\h&?d 'f@rn tl‘?@tr%a@lﬂg sub-

|n|t|a|za ata 1 ncluding the date of

;ndcﬁ{le Ué?e&:h%uloﬂgle sobuhedule agd cwlrrmortemé inpyideduiéh a tag or a
irst asse to th hi
{Raa00EBROD i EISRSISING DIECHIE D0t Bofs O g emBlary of an

QH?ddcﬁr}ﬁehﬁéﬁth@gnvéﬁtnohfbﬁmoﬁé’t@mﬂfé @@gualyﬁntewace $ncscrujs

e to see If a nodule had already been use

Wstmeamslyanen’a@mﬂad\dheﬁm%ﬁﬁﬁta V@rﬂy!%rm.themqnsm mgchine
@gaeexar\B ftﬂ%}vﬁly%wtgof;\etag\% ég{e%& A féor‘?l%aaﬁ’éﬂ b WwritS MBI sftion,

rrses a

éﬁadcd?ﬁém idERtifRIaYiof Qﬂit@ltﬁll@@”ltffy rszifd datcmle Hd$uaﬂyea re-writable
readabl e, usually these data are the tag serial

partisey is mp@w@bnd menory portion containing second
ﬁi ﬁp Olﬂsﬂtﬂicaé@ﬁcdjeﬂg ke rﬁﬁﬂéé‘“lrﬂtlél%tx&hrc?attaqﬁélﬁdi\ﬁ{g' thedate of

ing a to provide the required

filgnidd b &ie emodlae ae gTheharotihe ohodurlewvas firsiuassasailed to the
Ver¥nne 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



-14- short internal information to verify the origin

of the nodule and to decide if it can be used: namel y

t he controller will require to know the present date
(i.e. the actual cal endar day, nonth and year), a

conf| guration table, and the algorithm (or

al gorithms) that are used toil4ransformthe first data
into the - coded - second dat a. Conpari son bet ween

reaott ehéetraabinfortriaion to esenify thmomlmﬁtb@ mestule gng tPldﬁplde if it

S bRl nsimohiiGe St S eSS LR R ¥eerete o
%eaérn]étuélhealéﬁéﬁs dége%drﬁh'éﬁm%ﬁb} @a@bnﬁgufrgim natsle) end the

prior art solutions, bécause it W |
saiddritbire (ar algomtdmst)lth&t aliecUsesto & aﬂﬁfoémgﬂﬂe fé(ﬁt fatasinto the -
one, of ther\%(iat{ cal endar date, the class or type of
86 e SrPnaHata ) gori thm t hrough whi ch t he tag serial

rtﬁ@ﬂ%ﬁéms&{ bétv»?éé?‘r‘ t'h@rre'éaftibté)@n)d atiatern&lanidreatiosodedata list,

date 1s obtained in a nown per se, e.

mmbuabemrmm euh@uuckly Ia@d@fgﬂﬁﬂ@bltbe canpsplsyil @fgrmﬁf/@* will in
BT 0 R PEANSRT bk Beea BRcHhsedfhaeimpiye oo

'pﬁlo@ anr éél@h&rﬂﬁ ®eRalsd Awilthe duficieagto Bbetlfyetherryodﬂletth@ugh
controller is storing the information on

@Mﬁaajmf@tcpfdhetm@ ca|1er§iar§ia[tep,3t{16@a%ggiygﬁeof module and the
@%Itﬁﬁt E&Z% 2\1 f%dm% ﬁaq, L0y r{i{ﬂgbép drd§@‘id1ﬂdr Raeltonly data,

uct nodul es or
meltw@odeﬂe control | er onI y requires to have

menorized an algorithmor a |ist of al or| o3
(kG el & Phianeft inch IR ERONR A8 5o Sy BLanbaTS of BASteral
RRY K Lt a8f ttokk?ro ife tHE’THonmaﬁBh $o gt é’oﬂtﬁo!l%r grhé blass or type of

Serila nu er o? tag, nenorized in said portion
layodlhe it ag nn@méh«m lwréhen inThe tag.chsusadly lmwfr&pmqeportlon of

g\eg&ﬁgt ﬂﬁ\ e%ger}nsmr?/{ 'pfa ﬁ%%gqrébrﬁ@llgﬂ ée? grnwggé ?ﬁﬁ]rmatton on the
%Bh Watloh taifle, itd1@ i@ Bbbssibleagurhlinatondiof maldgmsn t hm

the data readable in the read- onl % d@
i lqr@erom:d,derﬁﬁf eroh opduife(ashgoialy Wi $0 %ilyf? uchnpdigs or
ggﬁ sﬁ{cﬁ% Rt rgflﬂ' (?rqg nr%g([ulrﬁgc% ﬂﬁvé’%é\ﬂoh?@& aﬁrzﬁ%onthm or a

eacC ave I n comon
ﬁ@tdbﬂ@l@drﬁhmt fHacht tagoungls diffecéntt datp hwneotirashin a read-only

gg}t;nﬂgaﬂpf t{i%%eergt@%grtg{%oaq@gag@g Eeorgma els%nr?%d%&égg Ibﬁg(gs tag,
\P,'\ﬁ']q 'g% Y nee%ﬁ(?gpﬁhw ! E)f‘mhet hegef maAufdchgree 0MMiteo! thathine

ave a list of = authorized
mayufadthres witl coddezadhoseral gumiber theough tire semeaalgorithm and

Bl gt 4TS LS ERTHHRAE hb I Pt SBppting the
algorithm to the data readable in the read-only portlon) 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



15- to the first tag data, i.e. the data menorized in
the read only portion of the nmodul e. If the result
obtained, i.e. the second data, is the same as that in
t he vvrlte once portion of the nodule, the tag is

aut hori zed. The above features wil | be expl ained with
reference to table 1 and tahke 2 that show a non
limting exanpl e of information which can be saved in
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,glggg—;%ggor“ ol Of gﬁnﬁslgao%npﬁ'nsugﬁmd"ﬁﬂ!ﬁ sibladsempiiest Aenotor

D code of the
g%ﬂalﬁu Pfu mmn@ 6, seaohtimimp drdvided with & tag agcardipgde the

02 saved in the read- only menory by the tag
maenacvemfmn by modi fying said code "thr ough an

%Q“ qu}r}be l?m%trhﬁfb- e?ﬁ lyV st Hesdrg mﬁn@e&C(OO@()i which is

or  even It or after), 8 |
SRR il therreadagtsly mrdofyl b;slth&jmalufap’fﬂffé' @fetaa tagpfoy example

nenory, el abar at fi
§Tg\dqc)r/qq{eﬁq: mc% & 93 sQ cgﬁfaérbsoérg tfﬁﬂ gor?%oge (101) of the
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thenipanutscairer af ¢ m@mﬁagmaph@ec&sr Bgn tgpa {Q gode of

accept apl e and "aut e h d
i PTG 2B AL b e g@q%*m@a?%ﬁgﬁw "

T&g%éd -BAly Erse&ﬁdl)@l bpuineetagr r2dAifaeturer by ovalifygappais code
themlu'lgh ag mﬁ‘&ftg%ﬁﬁ tro;t,}éehrtr%/\@ss W %gﬁi‘ngngtg;})s Isggu%:g[‘ﬁrthe module

F Bven t fingalat e read-
@6%":‘3\@ nz%ﬂgﬁuﬁﬁ{ é]‘fe%i Ttégfﬁorfw ?grnrggd% Wcl)a; ad aa\m e rea
6&1{/ rR&inofy, Mbdrhmﬁsmidtfhﬂrﬁatalthmghoan ﬂlgprgb@r %ﬁq Yitess said

o e et 5 A G o o
TSR Shty featagtMnat RBGRKEIS 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 ie. [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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provi des i nformation regardi ng the operating

paraneters of the nodule to which it is applied. As

shown in table 1, a code may be stored in the tag to
specify that the nodule runs at 230 Vol ts, AC current
and absorbs 4 Anperes. The wdteabl e nenDry portlon of
the tags of the di spensi ng machine of table 1 exanp
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dci oo el Aot D200 B Bl e Hogronenis
Bﬁ Ao T T ARty K lﬂié)gﬁﬁic}ﬁlé?é §8PeRidl dsséibly 2. From this

fine perio assed. Table 2 shows the
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L%r o(gly No. x 7) + ser. No.] /3 = rranufacturer code
?ﬁ ctice the algorithns used for codi ng wi eb
TebR: Zehnpivexhé infeahation 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 readfonly 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



-17- code the serial nunbers or another i nformation

witten in the wite-once portion by the

manuf acturer. The el ectronic tag may al so contain

i nformation regarding the expected life- span of the
related nodule, in terms of operating hours (10000
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QP?tac\%ﬂn '?)ie]ﬂ.ﬁwd@?&jéﬁfi utEQt tth%e%;{b?a@m@ra‘dcgm@g t@the presest invention

g for a "plug an y" connectian of  the

. new .
patiite torentimaeetihey confrok dfehe antesnal pgdis| & the disheBsiiglyending
endor sed t he di spensjn ' t hi
o ST LR e S, ot 8 e
@8%@8 RE ther appaefudvdrhthen irivehtonathe dPte throwghcfie tag

an be used to track the effective sagcg of .t h%odule First
meddegscarFaollestaml the @v@f@ay@q@egag@%r Ses:fug . ,
di spe b e N8 wi iPehBekdd BpahedCPU;
f%’#%é}m}'é% ﬁbét eﬁ%‘ﬂg ngggﬁéégws%%ﬁé tag r eadgr
WrideSthe MPUaB|@ctsitat “sarsibleadatahabthegew mcgu!%otheoaﬂne CPU
This information is preferably .nenorjze ' .
exehadaptoiiselic pBRNESWaE A et e VRAIE. %nﬁé‘ﬁsdd?‘%l”fa“z?'
LRl QLR R ' e tioarsfuné nefv mpdllesor assembly
RGBS g ke ros i s
fibrthé hiatteagaodtiet e a E&PRESSENdREEHe bY Lthes Sishansings machine

and 6. These codes act ual 'y give an information about
138 R8ge of the rel ated sub. assembly, i.e. the CPU

“idnks 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



collect this information and conpare the cycl es
executed by the sub- assenblies with the total cycl es
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I'ng any product” from being -
upon each coffee that is brewed by the machme 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
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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



then check if the user is authorized to select the
chosen option. If this is the case the CPU wil |
actuate the nodul e(s) to carry out the sel ected choice
and, once it has been carried out and the cappucci no
dlspensed it will wite on the menory of each t ag

i nvol ved that one cycle has _bgen perfornmed. This
writing can be expressed through ot her ways dependi ng

FHeh REERHUHE ustH EautiRYiSed 9y sdidue tﬂiélehesmunptmf lf this is the
product used or the volume of water used etc. %%
chigics,and,

atase dheiGRU mléacwatq;ﬂsnegnﬂgulﬁé‘éﬁpr@"yso%lt% Sﬁ@@?@@l

[
,%&Cg%,n % rg%s qoqﬁent fargied < S at'wo Dh Sg?ﬁﬁg&pﬂ% Blﬁgteﬁggdri‘slg il %\mte on

Itk AR bﬁ'e@blﬁ‘ga? ﬁﬁfh&é@@w@t%ﬁ@l@hbehwb%m p@ﬁormed This
operating capaci that will allow the us

amtmgscam be @wpmssgad §Im'@ygbfoﬂﬂ¢rewam dpReRAURY 8“3?‘8&%‘?‘&8 suich

bl d
sg/%nq%ykggé éﬁ%@ﬁgﬂ;ﬁg@g{) d?ag.'c% E§e§ aF ﬁg@gﬁﬂrﬁg Wﬂgéﬂb%d etc.
IhanARslAdkbredd ampansinef mathire :scmmaspfem wiey @aentrol of its
cappucci no or chocol ate products, m gg‘t he obt aj napl e

opkeyatigfodepaydipaton ihe usgris rgguisedy i g Fase ed1§er is the
g kfierl\?c%cﬁ\h lﬁ tggr %)WRN% Ql\?éﬂngﬁ @or%dﬁé%ie@%o@tvm‘ 'Q)p@ratmg
Nagaci)" @atowilp allowViké auder <o aczeszs a(luoa mlyz sgmeEnf the
>clils.;oegsable products by enabling or disenabling the corresponding moduies.
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.



TABLE 1

ASSEMBLY 1 ASSEMBLY 2 ooz rl\> N ><
OO NTIO O
DATA OR INFORMATION WHICH CAN BE Sub-assembly 1 Sub-assembly 2 | Sub-assembly 3 Sub-assembly 4 g 2 o® no
STORED AND READ INTO/FROM (espresso module) (boiler) (gtinder motor) | (chocolate dispenser) oo ZX _|
ELECTRONIC TAGS (CODIFIED) Sub-sub-assembly 5 | Sub-sub-assembly 6 e 00 ; < %
{motor) (infusion module) al 000 T é >
| o_9es
TAG SERIAL NUMBER 001 005 002 003 004 3.0, < T°-°
H QO O s
MANUFACTURER CODE 100.5 102.5 101 101.5 102 3 ! o < 20
VOLTS 230 NA 230 230 230 209 Cms
=0 OIo <00
AC/DC AC NA AC AC AC =lo O O o _ 8 ~
= . >
MAX. ABSORBTION (AMPERE) 5(A) NA 4 (A) 2 (A) 1(4) o OO} T2 ~< o
: 0Q_z!
INITIALIZATION DATE 01/01/04 01/01/04 01/01/04 01/01/04 101008 Slop <o el O
e ' o C !
LIFE-SPAN OR — -
10000 30000 10000 7500 30000 O©OI N'C+
MAINTENANCE PROGRAM T =
TSOI_wnw+TO
UNITS HOURS CYCLES HOURS CYCLES CYCLES —T OIO os 0O
T -
: S CcCs 1o
QUALITY ASSURANCE CODE Q1 Q1 Q3 Q4 Q15 © IO T < o
N - I -n
ME. - NTER - -
REWRITABLE_ MORY - COUNTER CODE 1 CODE 2 CODE 3 CODE 1 CODE 4 Z ;) 'I' I a MmO =
RESET- -D_ z "ams
SENSOR CURRENT READ OUT 3.5 NA 103 24 NA -0 T _"_ 1l C=s
D~ O
UNIT AMPERE NA c° AMPERE NA 5 O 2 L PG
P o <

NA = Not Available
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DooodosTsSQa>00 = = -
338382282 1 adug
TABLE 2 TTTY TTOoOCSC SO T T+
QT =TT DOoOO0QT0T0Q®OD®S ()
n o —3IIg23 0o 0
SOTST S5 =~ =
, QW -A<DO0QO=-SDd TOTOS O
PSS TS a-B— Q O
Read/only | Serial | Electrical Rated Rated Design | Manufacturer T %1t1almtron @ity v ofSworrent— : 8
number | number | Rating | absorbtion speed | up-date code ' S P D O oot epd-ait3 |, 3 0
# Soaagn S| T Q o~
Brewing unit 1 11 Notused | Notused | Notused 4 0006 gq :(-)10;1-943 Slo Hlo lages | =. ! o
Esp. Cofee 2 127|230 SAmp | Notused | 2 0866 Jo@AR | TFE L _4moP3=s
heating element VAC ) m*gﬁﬂm:r"—'m;nm:o
Temperature 3 13 5VDC 0,002 Amp | Not used 1 1133 J =010 |p Bi-+ s@Fo ko  m
sensor ' ' E:aé-n:ﬂzo,,m.\;c’-%gﬂw
Grinder motor 4 14 230 5Amp | 50RPM 1 0014 o S 010108 g T 9 o dlon r3<
VAC —'n(—jmg—rm%r—ﬁ_ , — w
Grinder blades 5 15 Not used Not used Not used 1 1666 U1 = 01103 3 :r'Tt)CD Irplaces | < < °-
Brewing unit 6 16 24 VDC 2 Amp 25 RPM 1 1933 S o HG0% ~p bl o RLVEGD & o
motor S0 9 _ ]l ecae@z3 "= TONT
Milk contatner 7 17| Notused | Notused | Notused | 3 0022 o< BI630& S |» 620 | Slaplces 134 ~
Milk motor 8 18 | 24VDC | 05Amp | 80RPM 1 2466 2| GIpIoR |7 IR 921, \D@ D :'?2
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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.



