Method for identifying capsules in a beverage producing device with magnetically-responsive identifier
The present invention relates to a method for identifying capsules in a 5beverage producing device
using a magnetically detectable identifier Beverage producing systems have been developed for
many years on the basis of portioned beverages, in particular, capsules containing a predetermined

dose of beverage ingradihodsesi B a0yiag, dgssunikpawdeaand piedikanthRvidewiais advantages
of such systems have been widely recognized, in particular, their 10convenience of use, clean

operations and"HERSHEANRStSRRIRI Ry BB Yrewed beverage delivered. The term "capsule” is here
used to designate packets, pods or cartridges as well. It is known to associate a radio frequency (RF)
identifier to the capsule for the 15purpose of recognizing the capsule which is inserted in the device
such as by a reader. Suelpickentificatinivatiolme chiean ging ehfticidanfyergtiapsylies iheabeverage

producing Sdevigee\}einares onse r}o (tireleidgtes]ction r%f t@l% tilgelrllti%%{é Iia rlinls ance rbrewing operations can
be modified accororin%ef or%da%tlnﬁ fiei'te %heat%pe ot c?épsuﬁe etected. ]Iéor instance, brewing

parameters, such as water Jgﬁéngae(ﬁature, th?ebev}%qg eV(Ijllldme Qr e2 ) f)otrhr%rsIi can beO%QRggggs

WO002/28241 relates to an encbded coffe Spalgliet inclu mgegerlr(l) chine In e%?/g'fg le feature on the
capsule, for instipedicalattrormagnstiogiyridetact abispEgeoataeiggetier ddt@sionad dopedium. The

machine i”tef%s%%?:gref%%%éﬁt%% IQnESRLINE, I pr So‘%x%‘ﬁ'ér%ﬁ‘ﬁl%?&‘é‘?‘r]%%u%%&slz“ relates to a
portioned package fe prgparatlon o] a%everage éomprPsmg two tlexible walls connected by their seam
and comprising&iRFS tdgiioh spsttansbszerbectingidetyotede grosido mephiticutaintforoed peripheral

porton ab e SEAMLAING BREKEIR..n on ERATSORTALIEIBISS I ARG ShcaRlRling the

dispensing of an intfusion 30 product with a container for a product tag associated to
a respective niewsergsf ddnteiiedrs.

The term "capsule" is here used to designate packets, pods or cartridges as

well.

It is known to associate a radio frequency (RF) identifier to the capsule for the
15  purpose of recognizing the capsule which is inserted in the device such as by a reader.
Such identification allows changing particular operations, in the beverage producing
device, in response to the detection of the identifier. For instance, brewing operations
can be modified accordingly for adapting them to the type of capsule detected. For
instance, brewing parameters, such as water temperature, the beverage volume or

20  others, can be changed.

W002/28241 relates to an encoded coffee packet including a machine
interpretable feature on the capsule, for instance, electromagnetically detectable, e.g.,
a magnetic data storage medium. The machine interpretable feature is positioned at

the rim or seam of the packet.

25 FR2912124 relates to a portioned package for preparation of a beverage
comprising two flexible walls connected by their seam and comprising an RFID tag
for contactless reading which is positioned in a reinforced peripheral portion at the

seam of the package.

EP1890271A1 relates to a method of controlling the dispensing of an infusion
30  product with a container for a product dose and an RFID tag associated to a

respective number of containers.



GB 2397510 relates to a cartridge and machine for the preparation of beverage wherein each cartridge
carries a code comprising a plurality of data bits which barcode is read by a beverage preparation
machine upon insertion of the cartridge in the machine. 5WO 2005/044067 relates to an apparatus
enabling the traceability of the content of a receptacle and its origin wherein the receptacle comprises

an optical or magnetiGepeiEgeNtaisingsifior Ratiipasio e ceotentns prignafldhe feecegtage which
are read by an external reader ﬁ%?ﬁ com risinﬁ; a rrr%g%r%etic head. Thg}f de can be a metallic wire or
t Bfig e #

ribbon containifPEELFAEH SAFNHARERATIR ALY PRI SR BIRBIR pically

contemplate thexasslediatian bfa sentagtiesepdentdienadshasponadietionwEnsy dagrdith iine portioned
package. The package.forms generally the support for the tag and can generally be produced during
manufacturing 0f & P4tkage. However, the code of magnetic storage media or RFID tags are

not fully 15secured against f ry. RFEID technology is also relatively expensiye. EP1755090A1
relates to%a device foS?&g?t?ﬁéa iéé)ﬁ}rll()é’?nr Ii\Zaet?ﬁi{cg)a IOATGF |rtaelrlnsse\I}v"(}ePn%IrléfEIIPQe 5%8ggleﬁ&solﬁlﬁeparticular for

recycling glasscontefi b botttespgitgpadiagnatio, valectromhageattaaidéomppiseahideptifidation means

such as by labels applied nto the items.. 20U 6747?5% relat?s (0] Iass-cofa,[thed amor;Phous magnetic
. . agrtle 1C CO %.C?n all’lll’lé }nforma 10 S to the con ené ? Orl%ln (8 e receptacle .
micro-wire markerior an artcle survaillance. - here is Sheed fora Impler, more economical and

more secured mkittoaforaddygnizingrapstiés jr.g. beverpga raduagngtiavwiad. TheAoderding to a first
aspect, the prebseegtnilgt\éﬁﬂéion relates, to a method for id nt'f%ﬂ? 2?&8‘ sules in ?léz) verage producing

. . . WIEC Or 1r1poon ¢on all’lll’l% TCCOr! ? mtJ];na’gn? (0) ?h
device comprising. proviaing a capsule comprising at least one jaentifier attache ereto or

embeddeg therein, - riRrRyiging dSiGFHRGRRAMS LG RRIR RS RadHEinc. A5 i5s fefgtect the

identifier and,
identifier such as a radio-frequency tag with the portioned package. The package

forms generally the support for the tag and can generally be produced during

manufacturing of the package.

However, the code of magnetic storage media or RFID tags are not fully

15  secured against forgery. RFID technology is also relatively expensive.

EP1755090A1 relates to a device for identification and verification of items
with refundable deposit in particular for recycling glass or PET bottles using a
magnetic, electromagnetic and/or optical identification means such as by labels

applied onto the items.

20 US6747559 relates to glass-coated amorphous magnetic micro-wire marker

for an article surveillance.

There is a need for a simpler, more economical and more secured method for
recognizing capsules in a beverage producing device.
According to a first aspect, the present invention relates to a method for identifying

25  capsules in a beverage producing device comprising:

providing a capsule comprising at least one identifier attached thereto or

embedded therein,

providing detecting means in the beverage producing device to detect the

1dentifier and,

30 recognizing the capsule present in the device by its identifier,

2



30recognizing the capsule present in the device by its identifier, optionally controlling parameters
of the beverage producing device based on the recognized capsule, the method further comprising:
providing the identifier with a magnetically-responsive material, 5providing detecting means of the
beverage producing device including at least one emitting coil and at least one receiving coil, emitting
a magnetic signal frorptienalljeasi @B pitiingeeat of theprsitivngridadbgdifiaedbtkedoagnetic field
thereby altering the magnetic signal resulting therefrom and, 10detecting an altered signal by the
receiving coil a%?aﬁ i Cﬁ'ﬂeg psule according to the alteration provided to the magnetic signal.
In another possible a%?ect, ttl?edi%]vr%?tion relates to a method for identifying capsules in a beverage
producing device comp‘?igilﬁg:o u ef)(r:c())\r}ilglrﬁsdn(%fferent types of capsules wherein each type
comprises at least ong 1\§>1i51entmgri é?etltl%(iﬂeeq)v ttg}eaeto or emt tFdded therein iaproviding detecting

. - mat .
means in the beveragperoproéntﬁ:lng Bvice to detéct the identiier an ,Swe r%%gr’nzmg the type of

capsules presentin t i iscri ' | ifi ' identifi
cormesponiing (0 the Do B ar e e L St e
producing devieectsasiédngreohleandotideisedny e o sipsniles,

emitting a magnetic signal from the at least one emitting coil,

positioning the identifier in the magnetic field thereby altering the magnetic

signal resulting therefrom and,

10 detecting an altered signal by the receiving coil and identifying the capsule
according to the alteration provided to the magnetic signal.
In another possible aspect, the invention relates to a method for identifying

capsules in a beverage producing device comprising:

providing different types of capsules wherein each type comprises at least one

15  identifier attached thereto or embedded therein,

providing detecting means in the beverage producing device to detect the

identifier and,

recognizing the type of capsules present in the device by discriminating the

identifier relatively to other identifiers corresponding to the other types of capsules,

20 optionally controlling parameters of the beverage producing device based on

the recognized type of capsules,
wherein the method comprises:

providing the identifier with a magnetically-responsive material which
composition differs for each type of capsule but is identical for capsules of the same

25  type,

providing detecting means of the beverage producing device including at least

one emitting coil and at least one receiving coil,

emitting a magnetic signal from the at least one emitting coil,



wherein the method comprises. providing the identifier with a magnetically-responsive material
which composition differs for each type of capsule but is identical for capsules of the same 25type,
providing detecting means of the beverage producing device including at least one emitting coil and at
least one receiving coil, emitting a magnetic signal from the at least one emitting coil, altering the
magnetic signal by pagsiriggtihralaghdiiesipagnefipathine spansige maiaughcdeiastingppnsaltered signal
by the receiving caill, analysing the altered magnetic signal and identifying the type of capsule
5according to %@é‘?&rmined patterns of altered magnetic signals. Such method procures several

advantages compare ttoLQrior art,ﬂn g&\rticulﬁ), it is much .sim({)k?r and more economical than RFID
technology. Importan 3‘7,ec01r111 §rr§/atoeﬁaréb%leas, ?ilg}f)rf?é:ﬁlsvgl other data storage media, the identifier

according to the method,of the jnvention is less.easy to falsify begause the pringiple of altering the
omagneti sinal s SLAS e SR R R e RS S TR R BB, irers for
each type of capsoldingsspctletatenat qgemgositdal ierediviegntsiowigigignature” corresponding to a
unique alteration pattern of the magnetic signal, this signature cannot be easily reproduced unless the
specific material composhiostbptherigaraifisaverm by aniplicatsnpBrdorepsimtiot) anpatHeuwaagnetic

sgnal s atteredl Ry {1y SRR RIMACIBhIARLANRSIRRIY Ianiliable I%’aﬁ HREL AR IS0 called

"Barkhausen pulse”) affecting the signal as resulting from the magnetical nsive material placed
in the magneti¢ofiedeorinarBiohe tags atethtivdast shaagagivdic igndentfaesoeredingist tbae identifiable

parameter of a RafkialiSE0 R QLA LA S ?Aﬂs’i@’b%H&GsQﬁJésp?iﬁcﬂ&Ei%%itQH@itﬂQ’ amplitude

and combinations thereof The analysing operation tomprises the comparison of such Barkhausen

jump or alferedngiptistiigedpe asentiahln spdhur G retdesiat s amagaibian pAtles nderdEtt one

corresponding §, f{faraptYRes.of ??&qu%ﬁpsule. As such material composition provides its own
"signature" corresponding to a unique alteration pattern of the magnetic signal, this
signature cannot be easily reproduced unless the specific material composition of the

identifier can be duplicated.

15 More particularly, the magnetic signal is altered by the identifier providing at
least one clearly identifiable Barkhausen jump (also called “Barkhausen pulse™)
affecting the signal as resulting from the magnetically-responsive material placed in
the magnetic field. Therefore, an alteration of the magnetic signal relates to at least
one identifiable parameter of a Barkhausen jump of the magnetic signal, such as its

20  position, duration, amplitude and combinations thereof.

The analysing operation comprises the comparison of such Barkhausen jump
or altered magnetic response with a number of reference magnetic patterns; each one

corresponding to different types of capsules.

Preferably, the magnetically-responsive material is formed from at least one

25  wire and/or band.

In possible mode, the material is formed from a combination of wires or bands.

Preferably, the wire and/or band comprises a magnetically-responsive alloy
having a predetermined dimension and a specific composition.

The alloy is preferably a metal based alloy essentially constituted of metal

30  elements and possibly other additional magnetically-responsive elements. Other



Preferably, the magnetically-responsive material is formed from at least one 25 wire and/or band. In
possible mode, the material is formed from a combination of wires or bands. Preferably, the wire
and/or band comprises a magnetically-responsive alloy having a predetermined dimension and a
specific composition. The alloy is preferably a metal based alloy essentially constituted of metal

30elements angtipiorsiblyraiiriiastitieRpbmagnelicatyy esp oo skaickements. iladoiaddidanal
magnetically-responsive ehements can be semi-metals or metalloids such as silicon or boron. The
magnetically-réSEHIUE LRGP Ran be coated by a glass coating to form a glass coated wire.

SPreferably, the identifigy Magntyddetespinsitld atiajanbeccoitill the calasuafingdnopfriant advantage
of such method results frpc;m. the difficulty to duplicate the identifier thus resulting in the impossibility to
reproduce the SR SHEMNES of the magnetic signal. As there is no transfer of data bits between the

identifier ahd device, Hiefsighial b Sidylefito liesal plagctiserinethRitar dedweean ihehkQdiptenent types of
capsules bearing different identifiers is more reliaple agldqtjhe %ys\'[}&m a vt\;(s;{%Le IS more secured. As
aforementioned, the i RN kAREE U SNAPEC LLER S i?é?é?‘,e bc(git%?;ocombinations
thereof In a mang]iteeidenidkat femprisesdtigast trampdbinsted adlayhavitg detesmined
dimensions (i.e., length, diameter) so ta deliver a 15 reproducible signal. Mqre particularly, the
agneticaly-rQUSEHE HATATFIS T AUTEE A CASE G A Bh e A AABHONECheif cal elorments
from the periodiziitie; andasticidahmndialsl v dthplemagratichydiespoisiiencietmesistiseich as
metalloidf Th%. ire hats a;lafss coa}tinrg co.ntagla%;%thteﬁsde (—;-[l ments. For iqs nce, the Wiretz contains
metals such asESEI, AR P SR ea P EtHEE S SRR IS e re Sp SR A S8R VR such as
Silicium or Boranwiottiffe raoiteradiasednereby forming different combinations. Each combination of

Comprised between 5 S TS RN Thols HrefSAtly DolhbS & Jra L2 MOk I diameter o
the wire is conipidéd betwedimifoandh200 Microns)deeferatelyt Zieacunpbisaiciolast oypowtanatly, 25the

dimension of e wire,SRyH Re R GElse SRS A0, bp 19GDIEA 18 BLUE3 1o detver
15  reproducible signal. More particularly, the magnetically-responsive material is made
of at least one wire containing different chemical elements from the periodic table, in
particular metals or other magnetically-responsive elements such as metalloids. The
wire has a glass coating containing these elements. For instance, the wire contains
metals such as Cobalt, Chrome, Iron or other additional magnetically-responsive
20  elements such as Silicium or Boron, in different ratios, thereby forming different

combinations. Each combination of metals forms a specific metal based alloy.

Preferably, the determined length of the wire is comprised between 5 and 15
mm, most preferably between 8 and 12 mm. Preferably, the diameter of the wire is
comprised between 10 and 200 microns, preferably 25 and 75 microns. Importantly,
25  the dimension of the wire should be precisely controlled to be identical for, at least,
the capsules of the same type. Preferably, all the wires of identical composition have
the same dimension (length/diameter) and are placed in the same relative position in
the capsule. As a result, a reproducible Barkhausen effect can be expected and the
capsule is properly recognized. An advantage is also that the identifier is so small that
30 it can be more easily integrated to the capsule without affecting the geometry and/or

dimensions of the capsule, either in the packaging or the product (e.g., coffee powder).



the capsules of the same type. Preferably, all the wires of identical composition have the same
dimension (length/diameter) and are placed in the same relative position in the capsule. As a result, a
reproducible Barkhausen effect can be expected and the capsule is properly recognized An advantage
is also that the identifier is so small that 30it can be more easily integrated to the capsule without

affecting the geometryangiaheinensiontaaistie cppsitien eitdefenitheopackangrer thecproduct (e.g.,
coffee powder). The method contemplates the operation of detecting of the identifier when the
capsule is inseH 834§ fﬁénﬁ?ét\%?ﬁa [?‘r‘fi&.’r?Wénaé’fél&?g eiQ%?@f@%bﬁ)Pr&'fW yomW‘fgﬂufh%%@éilpsule is
static (i.e., not tROVipEN N i eabieiingndnih B hg YNE thapseld seatingeip. (heccapsule fatdgr iar in guiding
means between the capsule holder and the water 5injection part. For thjs, the emitting and receiving
o e prefol U5 BTATCHOT RS A R TERRG G RS UGS 6 SR feld
provided by twihroiitinga€oFr This, tve aailsiageuntetetmbiylaitedropeasasidplafdhemaapsule when

the capsule is inserted i thE beverage producing device for detection. A first emitting coil is so placed
close to one 1044t gl% E)%Vlvﬂgg(l. }f'water inlet side) and the second emitting coil is placed closed

fo the other side (i.e., iauid delivery side) of the capsule, He o cols can fm A Helmnoliz-tbe
configuration of coils. it ha¥ been noficed that such’con iguration prowde% a more unitform signal
compared to asinptefenttyngdaced. ddttwhcoddigititions ofecolismatie papsititas Iisddedralitigeto a

preferred mode, the different types of capsyles correspond to.capsules. having at.least one of the
Folloning phys Ca) S S RS At 10 o b g e TS s RS B8Rt bencs
or originsl 6f coffée ptlitie apt filvowrsvortany leo sdbin atid nisctberenf emdtorghkeitapsated aleselbsigned for
delivering diffefery cofiee Sizes (& ieHox sspiessoylunge. ot 20The Gapeles of he invention
may contain a beverage ingredien ich can Be roast and ground coffee, green cofiee, soluble coffee,
leaf tea, herbaHelalsdlubiepteanigirpoordef codsda lpsvbden, muliredrih pioswde comfutrformula powder

and any combinatio@s thereaf Aisf(z)slr result, the methaq conter?glateﬁ.the (c):ﬁn#;ﬁ%l of at least one

parameter 25 Penated’t 1%()ereplr'lélparan%i?)lrgr%) {he Coffee extract as a function of these types of capsules

detected. For instdizuegtinescaitooliettaiarsnbdter(s) of the beverage producing device can be any of
the following ones: water temperature, water volume, prewetting/nonprewetting operation, pressure,
flow rate Bhd combindiienesdingrtsod preferred mode, the different types of capsules correspond to

capsules having at least one of the following physical differences: different level of
roasting, different coffee granulometry, different blends or origins of coffee, different
flavours or any combinations thereof and/or the capsules are designed for delivering
different coffee sizes (e.g., ristretto, espresso, lungo, etc.).

20 The capsules of the invention may contain a beverage ingredient which can be
roast and ground coffee, green coffee, soluble coffee, leaf tea, herbal tea, soluble tea,
milk powder, cocoa powder, culinary powder, infant formula powder and any

combinations thereof.

As a result, the method contemplates the control of at least one parameter
25  related to the preparation of the coffee extract as a function of these types of capsules
detected. For instance, the controlled parameter(s) of the beverage producing device
can be any of the following ones: water temperature, water volume, prewetting/non-

prewetting operation, pressure, flow rate and combinations thereof.

The method also contemplates one or more information steps to the user
30 regarding the type of capsules inserted in the device after its recognition. For instance,
the device can provide product information such as the name and/or visual properties
corresponding to the type of capsules on a screen or other types of display. Different

6



The method also contemplates one or more information steps to the user 30regarding the type of
capsules inserted in the device after its recognition. For instance, the device can provide product
information such as the name and/or visual properties corresponding to the type of capsules on a
screen or other types of display. Different 6 other types of service steps can be triggered from the

capsule recogriiRn iR sRch-AsRFOtaNGe atvestisl rﬁg)rautt@mttmterwa@iﬂ@rpttap%@apwles.
The invention also relates tq a device for identlfyln? ca\ergéfsl}? a beverage producing device,
comprising: 5AMRRIHES B ES s R B Ci sty SIS producing device wherein each

capsule comprises at ast one. |der'1t|f|er attached there or, em edded th re|n dgtectln means for

detecting the identifier In fﬁgenalﬁéluale cﬁarac%e(r)l%e(?\l]rltcﬁta leglc} ﬁeﬁtctagr iS olrnn?e

magnetically-respdnsive doatetiabmpitdinkbOcomposition differs for each type of capsule but is identical
for capsules of the same type, the detecting means comprises at least one emitting coil for
emitting amagnetic fidltfanot aypeast ommhtsdi&'b@inmhﬁﬁ imetmcﬁcr@mgnqgn@mimggiwﬁwhich is altered

by the magnet|0ﬁll¥ res nS|ve aterial of th tlfler {) era smg %ﬁd identifying

€1CIN.C su € COMPIrises a eas dOIle 1 t;1 1‘
the altered signal, for ins ance , comparing it to pre etermlne patterns of alterec magnetlc signals for

recognition of theridentifier, control means, e.g., a control unit, for controlling at least one

parameter of the beverage producing device upon identification of the type of capsule corresponding
to 20the recognized idetegfi@g means for detecting the identifier in the capsule characterized in that:

each identifier is formed of a magnetically-responsive material which

10 composition differs for each type of capsule but is identical for capsules of the same
type,

the detecting means comprises at least one emitting coil for emitting a
magnetic field and at least one receiving coil for detecting a magnetic signal which is

altered by the magnetically-responsive material of the identifiers,

15 an analyser for analysing and identifying the altered signal, for instance,
comparing it to predetermined patterns of altered magnetic signals for recognition of

the identifier,

control means, e.g., a control unit, for controlling at least one parameter of the
beverage producing device upon identification of the type of capsule corresponding to

20  the recognized identifier.

Preferably, each identifier comprises at least one wire or band of
magnetically-responsive materials, e.g., metal alloy as aforementioned. The
identifiers of the different series comprises one or more wires having specific alloys
compositions so as to provide discriminable altered magnetic signals between the

25  different types of capsules but also the identifiers are identical and placed in the same
relative location for the capsules belonging the same types to produce the same signal
and to be recognized as belonging to the same type. In particular, the alteration of the
magnetic signal is based on a clearly identifiable Barkhausen jump which is
generated in the period of the signal. In a mode, the identifier comprises at least two

30  wires providing at least two identifiable Barkhausen jumps.



Preferably, each identifier comprises at least one wire or band of magnetically-responsive materials,
e.g., metal alloy as aforementioned. The identifiers of the different series comprises one or more wires
having specific alloys compositions so as to provide discriminable altered magnetic signals between
the 25different types of capsules but also the identifiers are identical and placed in the same relative

location for the capsuighRliongibethe samRlivies ipRiDELER idensaras signaiRBditehr weognized
as belonging to the same type. In particular, the alteration of the magnetic signal is based on a clearly
HET b f %

ea
identifiable BarRfiad<y WICATE Saserh R S ha H Rt SP i eCLiBroN 2B the identifier

comprises at leakitived 3§l tiviias fy oy iah Higeahleass. two identifiable Barkhausen jumps. In order to
obtain a reproducible signal of the identifiers,.the wires or band of the identifiers of the s&rge type of

capsule, are of the sarite BIRSERYR %ﬁ%?%%‘?ﬁlé’?elétt?éjﬁ(‘iﬁﬁﬁ%t & hEHECapEiIe s

"magnetically-rdspansives]dhisti¢oe aneasvtdhad, in sh@eaerdldnaiier) hs hidendifyiog element (or also

referred in short as: "identifie '%[has magnetic or fflraéogalggetic characteristics in garticul r Barkhausen
b e

characteristics,e%?%%%b%‘&iﬁ 8%‘?%1 iHEQ%H?B ﬁfg%tf‘er,l%]rcé’t(fg SCREERinable,

compared to anpikepecifipositiposfoie ativeldatihd el snardenadneiicihavRe@istiesdtseference,
under the effect of magnetic flux provi?ed by electromagnetic de.tecﬂn{% means. 1£ Further
features and afUAREJOLTBPIHEMIER SHV\f/ﬁ/PB)é‘ee%@ APPSR SR B HRE LISp @A ERIE 8PS Rings in the
context of prefarés grabffdinentsagnetid-igurgrbdieivisyec kehematisetiogstsatiwmedfithie capsule of the
invention.in conjunction with a detecting device of the beverage producing device; 15Figure IA is a
cross-section and enlarged view of the identifier along plane P of figure 1 according to a first
embodiment; Further features and advantages of the invention will be explained in relation

to the appended drawings in the context of preferred embodiments.
Figure 1 shows a schematic cross section of the capsule of the invention in
conjunction with a detecting device of the beverage producing device;
15 Figure 1A is a cross-section and enlarged view of the identifier along plane P
of figure 1 according to a first embodiment;
Figure 1B is a cross-section and enlarged view of the identifier along plane P
of figure 1 according to a second embodiment;
Figure 2 illustrates a first detection mode in cross section when a capsule of
20  the invention is placed in a beverage producing device;
Figure 3 illustrates a second detection mode with the same capsule in cross
section of figure 2;
Figure 4 is a partial cross section view of a capsule according to a second
embodiment;
25 Figure 5 is a cross sectional view of the capsule of figure 4;
Figure 6 is a detail of the encased magnetically-responsive element of the
invention;
Figure 7 is a partial cross sectional view of the capsule according to a third
embodiment;
30 Figure 8 illustrates another embodiment of the detecting device in a
Helmbholtz configuration;
Figure 9 illustrates a cross section view of a variant of the capsule of the

nvention;



Figure 1B is a cross-section and enlarged view of the identifier along plane P of figure 1 according to a
second embodiment; Figure 2 illustrates a first detection mode in cross section when a capsule
of 20 the invention is placed in a beverage producing device; Figure 3 illustrates a second
detection mode with the same capsule in cross section of figure 2; Figure 4 is a partial cross

section view of a capRuleRCIPITiRG i@ a8e0QRthanITokiBeMitcd AniPLich il dibtorgsestional view of
the capsule of fi % r§g4%lggaa{sp€g gure 6 is a detail of the encas d _magnetically-responsive element of the

invention; FiaFEROLS SAREEHARABAG KIS capsule according to a third

embodiment; 30F|gur81§u&hlslra@ta%a{mhﬁe embpwmeﬁt(ﬁftﬁe&metmdiemgedra adriehnholtz
configuration; illustrates a cross section view of a variant of the c of the jnvention;
i B AR N f

Figure 10 illustrates FRPES Ut HedsnhictBE 4R G EREY Ok aﬁ%aﬁ? a capsule

containingsan idedéifaE iigukeid inBurisehehaatisoerorsdsenatinn a%oh&: mpsul@lmgefdmg to a variant. In
reference to fi?# 1 the C?eR§U|e 1 oft |nvent| IS mtende%e ced under the magnetic
5 356t

influence of a ﬁgﬁ'@]&lg fﬁaod]e?}? Qgt"g}'cge 8?“3?%65% d’ 16tatibh St diktance. The
magnetic dete@tﬂ@@ﬁbl&q&)ﬁnoﬁaensﬂre l&m&f@@qﬁbﬂm&@l%eﬂdr{ﬁhﬁsbmba@ﬁ prachicangl device (not

explainod lter B THE SURQ AR UR GLIAIS 6 KA RSP hEb A SALG AR e 10
sensor which damb@lpm@bnemqfﬁiylﬂm@nalswsmhﬂl&@ﬂ@%@g@p}@@h&lﬁ@dwm.
10 sensor which can be placed remotely from the sensor in the beverage producing
device.

The container of the capsule can be symmetrically formed of a first wall 3A
and an opposed wall 3B. The two walls may be permeable or impermeable to the
liquid. If impermeable to liquid, the two walls 3A, 3B will be opened, such as by

15  perforation, before or at the time of use in the beverage producing device. The walls
may further be impermeable to gas when a gas barrier layer is present in each wall,
e.g., a layer of thin aluminium or EVOH. The container may further comprise internal
filter layers such as of paper filter for instance. The two walls may also be formed
entirely of filter paper.

20 The two walls 3A, 3B connect together at a seam 4 along a median transversal
plane P. The seam can be produced by welding of a peripheral portion of each wall.
The seam is preferably resistant to tearing and may be reinforced by additional layers
such as cellulose (e.g. paper), polymeric fibres, plastic, rubber and the like. The walls
can be flexible for facilitating forming during manufacturing and reducing the

25  packaging material content. The walls can have an inner layer made of a layer
compatible to sealing such as oriented polypropylene (OPP). The wall may also
contain a decorative layer. In a preferred packaging configuration, each wall is
formed of a multi-layer comprising the following layers (from exterior to interior):
PET/Colour layer/Adhesive/Aluminium/Adhesive/OPP. The aluminium layer has

30  preferably a thickness between 10 and 80 microns, an OPP (i.e., oriented
polypropylene) layer has a thickness of between 5 to 40 microns and PET layer of

between 5 and 40 microns.



The container of the capsule can be symmetrically formed of a first wall 3A and an opposed wall 3B.
The two walls may be permeable or impermeable to the liquid. If impermeable to liquid, the two walls
3A, 3B will be opened, such as by 15perforation, before or at the time of use in the beverage
producing device. The walls may further be impermeable to gas when a gas barrier layer is present in

each wall, e.g., a layeTief #hilsadotdd i 6 foMhdd of ieteonipsnanday fidthensempiisecdnternal filter
layers such as o%&a er filter for instapce. The two, walls may e}i} be formed entirely of filter paper.

20The two walf§4A 58 CoRHaat AP EL A BIBRARENLE transversal plane P. The seam
can be produced by weldinghoéacaarifinesal, potienafteachiaall thatgsawhisipeeicsabbisasistant to

tearing and may be reinforced dditional layers such as cellulose (e,g. paper), polymeric fibres,
piastic. rubber ML PR ARG BB B fol AUNEATG NG BRving Franufacturing and
reducing the 2mpackagingroastarialgonidnioTée Wallbesarapavesanliamnes ipyesrabagenof a layer
compatible to sealing sych as oriented polypropylene (OPP). The wall may also contain a decorative
et In a prefEATBE TGS G Soh BEAPTER Atr SPATHNS A5 cBHBHGHE the
following layers¢fdomexteterpieseterornnRilyChloculayenddhesive/d e ipariAcvesiveOPP. The
aluminium Iay%r%lg}(?s SOfreferaEJIy a thifpkness b(tatweﬁn 10 1and %O microns, a OEfP Qt.e., oriented
polypropylene) Hy5F AL A ARA S YT EERB S H0 R Bh eg?{gll-f’)ﬁtf’v%{ébf ¥ H&%E%n 5 and 40
microns. The. Wads) coldishaBonb e dtfua povaldiiteh p apeit tandeenyeitibgrayahéaapialseam or a
combinatiﬁn of aluminium, filtﬂ%}g‘?pe{ and E)Iastic.f Thetc?pnected WaIF 3A, 3B eli(rg:it an internal
cavity 5 which ]%%ﬁ beTERE par a0kl .‘é‘a%’y bE éarrééaé %ﬁ?élﬁ%nﬁl%.al%egrb AP Embodiment,
the 5ingredient is roagt@oelgrg unche piieeiplh efhby eageimng re diemidd ratkiaiying etnmpacted form
such as atabl%t.iAt the (Perlp(fée eof the §om acteg[ircrlll?gr n, Elntlfllg%' \?{‘r%d%é) mlégggg(%% resent.

a
Eventually, the cg\m'illcrenalf/%e p acet IL}X e} pé?tfz’ﬂ vacuur% efore’se eam for preventing

the walls to deform oWinesdhe dusdisgasmfeged B2 keteasd fsdinchfiae pande inthelweselyng

general form of the capsule can 10be a symmetrical lenticular containey of substantially convex

Sutface on o S RS B AT o de A e o R AR Boment & is

placed inside the ecawtyob, theorgppealktibetarhe svithizbip el ¢reassHe ofing rddiedtin a pSuwterthmedass is

compacted, the element 8 is firnH}/ r% inttained in aielatively precise location within the capsule. As a
e | ﬁee ans Z.

result, aIthougIl?%lel% errer%%tﬁ VIS rom ' <

More preferably, the identifying element is formed of a plastic, e.g.,
polypropylene, extruded sheath containing magnetically-responsive material, which is
substantially aligned relative to the median longitudinal axis I of the capsule which

20  traverses the first and second walls 3A, 3B substantially in their central regions 9.
The element can be rigid, semi-rigid or flexible. However, when placed within the
capsule it should be at least maintained rectilinear to ensure a correct detection. Due
to its central location combined to the mass of ingredients surrounding the element,
even if relatively flexible, the element is difficult to bend without damaging the outer

25  package and in that respect it is relatively well protected against external mechanical
constraints.

As illustrated in figure 1A, the identifier 8 contains a magnetically-responsive
element in the form of a sheath 40 containing a particular material composition
sensitive to a magnetic field. The material is capable of altering the voltage magnetic

30  signal by producing at least one Barkhausen jump when excited by a magnetic field
provided by an electromagnetic emitter. For instance, three or more metal alloy-

containing wires 41, 42, 43 coated by a very thin glass coating 45 are embedded in

the sheath. The multiplicity of wires provided in the identifier enables to provide a

10



15the exterior, the capsule becomes reliably detectable when placed in a predetermined position
relative to the detecting means 2. More preferably, the identifying element is formed of a plastic,
e.g., polypropylene, extruded sheath containing magnetically-responsive material, which is
substantially aligned relative to the median longitudinal axis | of the capsule which 20traverses the first

and second wallsr3Aosiplskkitadtially, in phailzenif aiiggionshtihng, emesirtamis digichpsemi-rigid or
flexible. However, vi/hen laced within the capsule it shgi%kg at least maintai rectilinear to ensure
t

n
a correct detecHat ESURE TS LIS RAEHCREREIKY MAESHnBredté f¥ WMBifYing the
element, even ifyreldiiualycfledibleashe. elamepidteaibiiguit dB hendbsithaut dandaping theE vgter

25package and in that respect it is relatively well protected. against external mechanical constraints. As
ntated i AGEETAC 18 RIGHRIRCS S 61 e € GRS EBoR U BISFH e form of a
sheath 40 xontaigvag:a gaticolaermate Had campasitine ensitivehtoianagneliin belte Thenanaterial is

capable of altering the yoltage magnetic 30 signal by producing at least one Baykhausen jump when
extited by a mABRATEI0 BETAEE B3 LB Ui S Lt SFHBIP R BB (e of more metal
alloy-containingohaasi delakP ¢ ¢id i aatied oy aadd T Hiishgak peodtiagabaddaienabdddiattis the sheath.
The multiplicity of wires prqvided in the identifier enables to provide a, more c lex signal, e.g., a
plurality of jurm S (RUSe ANl SHUTRAEFHRPAEIE [ARRR SPOUISE ek e sReralord MSHketles
available. The wdtes thne theefiecaldly sepheadeliffyradistancecobal feasisthbes m ranateydbhyora distance
between 1]Oand 2 mmlé]% e wires are too close to each other, the response of one wire is influenced by
h

the 5presencet(r)1f‘ﬂ*%l &MWire and can generate errors in the interpretation of the signal. The sheath

is preferably made of pl&gfice SUsshhas qeoitifico Byleak o gotyeith yeneh @olydinide andiagrabinglions

thereof The sheath provides an additiongl thickness t tll ires for facilitating their maniulation and
inserton in the TSRLU Y SR BC LA thit 0 Lr e S LA GHRBF e oGt for
instance, a reciangidamer Tiridmgedear fdrnof the shedigutepdiBistbe thkentifitreB8d$ wises iorthed of a sheath

o surmindna g g el lpL SRR i e dpnei G e pesrey of

but it sholdd bédtsditinietet e facitiadiie Huawckingtand (pBsitibidgrimthe capsule. 15Its diameter is typically

between about 0.8 angs]il?ug?rg][ed in figures 2 and 3, an emitting coil 10 induces, at a certain
frequency (e.g., 10 to 150 Hz), magnetic energy into the identifying element 8.
Depending on the energy level, the molecular polarity of the wire(s) will change and
can thereby be detected as a specific response profile by a receiving coil 11. This

20  effect is known as Barkhausen effect and it can be detected by the receiving coil.
Therefore, the response profile of the magnetization or flux density curve changes
depending on the particular metal composition of the wire. The alloy material for the
wire and its manufacturing method are securely controlled to ensure the repeatability
of the altered magnetic signals. Hence, a same wire composition will so produce a

25  repeatable and identifiable profile response.

Figure 2 shows a first embodiment in which the detecting device 2 is placed at
the injection side of the brewing unit 12 of the beverage producing device 13. The
device 13 further comprises a water tank 14, a water line 15, a water pump 16 and a
water heater 17. The water line 15 communicates with the water feed part 18 of the

30  brewing unit. A controller 22 is also provided in the device for operating the beverage
producing machine. The controller can comprise the analyser for the detecting unit 2

for receiving and treating the signals coming from the detecting unit and setting in

return the brewing parameters for controlling the elements of the device, e.g., the

11



As illustrated in figures 2 and 3, an emitting coil 10 induces, at a certain frequency (e.g., 10 to 150 Hz),
magnetic energy into the identifying element 8. Depending on the energy level, the molecular polarity
of the wire(s) will change and can thereby be detected as a specific response profile by a receiving coil
11. This 20effect is known as Barkhausen effect and it can be detected by the receiving coil.

Therefore, the pasppRarpIRiR Otbe MmagariiZatoR.amts densitedore¢angesedapeirding on the
' r the wire and its %n f ctur%ng method

particular metal compaosition of the wjre. The alloy material f
are securely cmr@a&@@h&ﬂwﬁé%ﬂs@ﬁmﬁw e TGRSy AR ¥&a same wire
composition withsepratigeraikdrepeatable and identifiable profile response. Figure 2 shows a
first embodiment in which.the detecting device 2 is placed.at the injection sjde of the brewing unit 12 of
the beverage producitlytRY@s SIS ABPHEGIM L3 RIS LBRBREE R SN RO Rowater fine 15, a
water punp 16 anrddowsias irsbercddigd podvriag likeidtd duninsnicaiatsithtaasvaigd ieed part 18 of
the 30 brewing. uni controller 22 is alsg provided in the device for operating the beverage producing
i gt b ol

machine. The &%ﬁﬁ?ﬁlﬁ e RGPS RTINS M YO PRE Yot MG e PR TSR ARG &R treating
the signals contiagitamchehelateatifigr umithapdokitbiocipselennidbeatityawingtphcansiees for controlling
the elements of the deyice, e.g., the. pump, water. heater, etc., accordingly., The analyser can be
formed of an electrontIASENA T SRS e ALt U AR AT S8 (HE SERTPSEy andi
validity of the cepstitecdatadied. dipeihehgdssiltle applisatipbsy dhe dattictingmeaang@rcgnalyser could
be 5 pla(iﬁd o&ttsidg({het t\%\ﬁera e grodLicing1 de}/tic(i. Ft%%igstance, the means co Id be installed at
the capsule mariifac 'd?lng N8 o1 BR \}én?(%?yec RS aPeA 1BE SN o ‘tﬁegproenser?cé“ff?é identifier in
the produced qapsulOs hidediiyi farsoit fusidapsdieith its middeasdpsgikadiref thesihyebitantis| Rarther
maintained in the brewing chamber 19 of the unit by a capsule Qolder 19.comprising beverage deliver
means 20. & g ETO A TOETIET U AER (& LS R B TP AP the lower
parts 19, the idertifieoBaisep oBitinigast Withbitsvimgdinmibagldifiabiaxisfl thalistanitialyhalidgreed along
median axis A of th% bref\\ginlgelchamber 31. I(%ie?t[ilf]ic?tion can be artgd before qr after cllosing of the
brewing chami5ér's’ .(&llos‘(ng %tfl}’ﬁen}?r%%fﬁré chamberi8eairied ouatnb)}) fefative movement of the two
parts 18, 110 ardopinakisgutinel bapistdetitfpalorag 4t seasm.bEpedatecting niedanp@ioanpso be positioned

on the injection lg)art 21.18 abo t'[lilﬁ axis{A. The.fa ittirhg coil 1.0 and.receiving coil 11 are thus in coaxial
. . about (]t € axi§ A. The emjtting coi a I‘CCﬁ%Vl]il% coil are t%s lﬂ CO%&
configuration around axis A. In order to alfow detection, the lines of magnetic fluX 21 generated by the

detecting deviceXiguentiemithngdails Al 14 2ydmetormintaihacctangeint tmexid Aatinerebffuxadking
possible the degtgr?et%g L [)gfht ei:chert]éi(]:cj[?r{'gl equgé'l E 8%., emitting coils 11, 12) are maintained
tangent to axis A, thereby making possible the detection of the identifier. It should be
20  noted that detection could be possible with the median axis I of the capsule forming a
low angle of inclination relative to the median axis A of the brewing chamber. Such
angle is preferably no larger than 30 degrees, most preferably, no larger than 10
degrees. Therefore detection of the capsule can be carried out during the transfer of
the capsule to the brewing chamber. However, most preferably, the capsule is
25  maintained static relative to the beverage producing device during the detection
operation.

Figure 3 is a variant in which the detecting means 2 are placed in the capsule
holder 19 still about the median axis A of the brewing chamber to make possible the
detection of identifier 8 in the capsule when the capsule is placed in the brewing

30  chamber 31.
In figures 4 to 6, the identifier 8 is embedded in a protective casing 23 such as

a thick and rigid plastic element. The casing comprise a tubular longitudinal portion

24 for receiving the portion of sheath (including one or more glass coated wires)
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20 noted that detection could be possible with the median axis | of the capsule forming a low angle of
inclination relative to the median axis A of the brewing chamber. Such angle is preferably no larger
than 30 degrees, most preferably, no larger than 10 degrees. Therefore detection of the capsule can
be carried out during the transfer of the capsule to the brewing chamber. However, most preferably,

the capsule is 2eraiat@igeth staticiielativedaitieohayerageapio iyt iavige dwing hedetection
operation. Figure 3 js a.variant in whijch the detecting means 2 are placed jp the capsule holder 19
St about the AEIFAM b0 A B B THRECHABAN L RIS (L0618 o ARl Besrr S Gentiter 8 n
the capsule wheaentigeeapsulextplbeethinstheciswing A0 efsamdben Side of planiqusesihta 6, the
identifier 8 is emhedded in a protective casing 23 such as a thick and rigid plasti¢ element. The casing
comprice 2t CHGmFBBRLE 3400 e R BN GY Sh A G GBS bt more
glass coatgd witieshpsnsieriethtigksinn d bieathbed ahpor tiner24t i phefelkahinig visLipiitly eteset to avoid
ingress of liquid durjng brewing. It s d be noted that the magnetically-sensitive. identifier 8 can
extons on the S HEEHCUH 7o AR S0 S 90 85 BRAD BT LA o el e FRABlty with
the detecting neealds fvhaiauetdhassidewnfonsestianfafcsotheciagsedecin thediavtingleaoiest In an
alternative the element.8 could alsp extend on.a different distance (d) frogm each side of. median
ranversal plas BPoFHB AR on e AL PR G5 Bt B IR S oS PBY B I Efent t
contact at leastengehaf thexteveringwied!shd, d3stuept oFeetieimitie, ide piifisag: hefeestil B isspreferably of
a length mallc?r tha? ty[/i/licet ez%isign(iethd. Furthermore, its ends are preferably inset 10relative to
the ends 26, 2 SH e 8as?n%r} he’casfhg cea%af)lél%rovided with a disc portion 25 which protrudes from

the centre of the casiriphelcagnih eapesiaopidaé WitH heidispapioid b waychssureideyvirtah fillections, one

of which can be tg eni%?ﬂece the %)?q[sitio%and ft,talbil‘i?t%eo[gt C sir;aoi%.the mass of beverape ingredients

. . entre 9 casin 1 C CENLL €. d1s Oon may assurg sSevera .
n partlcular be?ore compacﬁon %&pOW erio R orm the talbf e casYng IS Fess prone to moving

during compacfimetafitheirgidieichioia teedabletmndhegroiia detiat stditisioé thalcainigsextension
axis I. Another function c%f the portion of.disc 25 isr%o f?rcg e flow of Ij[ uid %r versin tr%e capsule from
icular PI 191, O ‘[%I Ccr 10

wall 2 to wall 35 Bleasgsu(idggv%zf%ﬁrslgreer%lgflﬁslrlg 0N above reeﬁgrr]f1 i of didc 1t B Siisérved that the

portion ofl flisc foflueheesbppositivetpding wdtingohthe 2dheve thgm ingregianisn iof plticular, for
compacted Co}t{r?g?r’e&%%tqg{g%‘e%‘tﬂiestcagg Lcjzlagn be better maintained along its extension axis .
Another function of the portion of disc 25 is to force the flow of liquid traversing the
capsule from wall 2 to wall 3 to be guided in transversal direction above the portion
of disc. It is observed that the portion of disc influences positively the wetting of the
20  beverage ingredients, in particular, for compacted coffee. The portion of disc could
also be provided with several through-openings for distributing the flow also through
the casing. The casing has closed ends 26, 27 obtained by an internal insert which
fills the gap between the identifier 8 and the casing outer portion 23.
Of course, a slight deviation of the identifier relative to the axis I can be
25  tolerated depending on the performance of the detecting means and of the identifier
and their locations. In particular, a deviation of +/-45 degrees relative to the
longitudinal axis is considered oriented substantially along axis I. However, most
preferably, a maximal deviation of +/-10 degrees is recommended. In case, the
identifier is inclined relative to axis I of a certain angle (o), the length (L) of the
30  identifier should be maximized to remain readable such that its perpendicular

projection, representing L. cos o on axis I, is sufficient to provide an axial component,

1.e., preferably between 5 and 10 mm.
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also be provided with several through-openings for distributing the flow also through the casing. The
casing has closed ends 26, 27 obtained by an internal insert which fills the gap between the identifier 8
and the casing outer portion 23. Of course, a slight deviation of the identifier relative to the axis | can
be 25 tolerated depending on the performance of the detecting means and of the identifier and their

locations. In particulam digerdatianchdihgindegaesielative I3 brdengitiginataniarsitonsidered
oriented substantially along. axjs I.gow ver, most p[efer bly, a ma ilmal d viatic‘)@of +1-10 degrees is
recommended 1A% g&?fh&?&é&ﬁ' s e POIR e BB Y e RATRCANGIEER), the length (L) of
the 30identifiepsiforictb® ymaxitprehbies spinverdabhtuch thatiisperierdiowasmigiedton,
representing L..cos a on axis |, is sufficient to provi%e an faxial comrp%gnt, i.e., preferably between 5

S a

IS
and 10 mm  PYHRGARY é%iﬁ%% SHRHIBRCEY AldE S8 S hard S EHR9RE R tHan the diameter of
disc 25 of she former axasnptal, Thedigpssiied 283 shownwherderfetbedhitipultiptetheles 30 for

water to enter |41 th.egca sule, The flgvsilof liquid is thus e ewor@rforced towards the periphery of the
cavity 5 (See SRR T HRUED 1R S ORI ES) PRl TSGR HR5dPaPEy WLitple apertures
to distribute liqaitidruiaugbnibesafguiedngen Uhif dlianlypalibm ap educhserntayipresempdiféerent diameters
depending on the rovYéPattegnﬁo be achiﬁved in the capsule. %iﬂure 8 iIIu§1trates a heverage

brewing unit according & EriotHeH BT S SRS R NS HH O AR AT A% S A 5 SEPROSHREPin. For the
detecting devics, tike hRealoatranagrapsudmittertdd tischeie leantig ukeecda dtiindgltecoils, respectively

first and second coils 10A, 10B. The first and secand emitting.cqils 10A, 10B are sepajated by a
distance LanvElEHT O SRR LTS B EoCEUISH TS Y AL Jes (HE LB o
homogeneous anageaeiicl iteldsinOe IDBdiER pianandeiveead ehettimg coils.1 DAe 1B aeils are preferably

conducting circular ctoi(ﬁe%c.:gll havin% N turns 105rac?d g%(_:ﬁlcarﬁ\]{ing a 1;ﬁurrent se?arate ﬁ)ly a distance

preferably subg?gﬁ{?aﬁy uwatgﬁ??o gﬁlg%%}bs of the Qircular (1)1885 |neocr1(5(él%l?5 8P§3u%e Y

homogeneous coagnetiichiptd dndésearhediage ptane hepwveantible iwdheirmeddarcpitsicAdereaivitig coil 11 is

placed e e s el 0% 0 SR ol SRy, belomen qpene ool
coil, e.g.,IMmademi eachppeyinigea ofdaneieratdibyut istance preferably substantially equivalent
to the radius of the circular loops in order to produce a homogeneous magnetic field
in the median plane between the two circular coils. A receiving coil 11 is placed
inside the second coil 10B. Each emitting coils may, for instance, be formed of a
copper coil wire of diameter of 0.1 mm and with about 1000 turns. The receiving coil
20  may be a shorter-diameter coil, e.g., made of a copper wire of diameter of about 0.1
mm and with about 1300 turns. In order to reduce the interference with outside
electromagnetic sources, a shielding 50 against electromagnetic waves can be
provided about the detecting device 2. The distance between the receiving coil and
the capsule should be relatively small to ensure a correct detection of the received
25  signal. Such shielding can be DC motor magnets, for instance, or a Faraday cage. The
Faraday cage can be formed of a metallic housing placed around the brewing unit. It
may also be a metallic lattice or a metallic painting.
In figure 9, the capsule of the present invention is non-symmetrical at its seam
4 and comprises a first covering wall 3A forming a cup-shaped body 60 with a lateral
30 flange-like rim 61 extending outwardly. A second covering wall 3B forming a bottom
wall 62 is sealed at seam 4 onto the rim 61. The bottom wall 62 can be a liquid-tight

foil or be a filter element. The capsule contains beverage ingredient 63 such as

ground coffee, tea, cocoa powder, milk powder and combinations thereof. The
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mm and with about 1300 turns. In order to reduce the interference with outside electromagnetic
sources, a shielding 50 against electromagnetic waves can be provided about the detecting device 2.
The distance between the receiving coil and the capsule should be relatively small to ensure a correct
detection of the received 25signal. Such shielding can be DC motor magnets, for instance, or a

Faraday cage.bkheriay aslaydiagientanbead asoredehaim@tadip e sing piacedaiouigd the brewing unit.

It may also be a metallic Jattice or a metallic painting. In figure 9, the capsule of the present
invention is noROGIRFRTSA P SEHE B BRI EQHENGIS RofE: EoHR Wah SRIBFHAL A

cup-shaped bagdyGivwithemdatead g0sitanga-like sbruadd axtasdingraideaitlyf Mseapndcatrring wall

3B forming a bottom wall 62 is sealed at seam 4 anto the rimy 61. The hottom wal|.62 can be a

liquid-tight foil SIEBEY AltSr BShES %%OédB%{ﬁé”HSﬁt%‘i‘r?éltﬁrg&B SHE TRy 83WHKh as ground

coffee, teay cochrpndaurmiligposkdaragtt rebinatianmédeneakhheirbausrage ihgragian. may be in

loose form in tl:g?écafsule fgthou h eve ua%com essed to a er£ain gxtent before filling the body. In
&ff ERI898

this mode, a magh&FEAR} SensiiBtE oA SHSPS BN BIHBSNIR IS ISR of the
capsule. The elemiantiaten @xiefods asnangleroNpreamtds Ryetiad Subsiasdialdydlang adisear 5

direction J forming . a s orthn le C%ielﬁtive t?‘épedée? xial direction | of tI%e ca%s%le. the element 8 is
substantially ofHfSHBIATHPRANL SRR PRIRSETS SRS Fisctnd K S T RS RLISR Y foliis an angle
of preferably leisadhsidclof degeapsutelagive idiaxisd, abesbpréfetiably bo rmnglelietveeibél amd 8
degrees. The element 8 can be fixed to the inner side of the capsule.by an adhesive label 64. It should
e moted lat AL TP S LD bOh TS e Ly DUSP dACA SHRGhChcluaing the
wire(s) as desclébaibpdgvierislysin fielatmiviodidigiesslidamnd 1B. In thepeesenireboldodime i the
dentiying clement & s protectecy the toid bor bl emains orientcd subctanialy oringgonal to the
longitudinal axis 71oro ring properPea&mg Q’t & J&tecting means paceBa e brewing unit as
aforementionedrthbddimiide titfying imeihelchis Chfoiedf tuingquoiingadithebiplondag @iiciples. The
emitting coil (or coils pl?ce in the vicinitél(l)rflit[ges QFgrvevriIrllganitéén the relative position described

previously, excitss the fdem |f|aetrt SBfr%‘@h“ a sine-wave excolﬂng signal. The emitted signal 70 (figure

10) withold alteration forms dlstndsoidgingitege dignalredresentedivingf tththe letisanmagnetic field

produced by the .20emitting coil. The signal is altered by the identifier in such a way that.at least one
Barkhausen juﬁwrbn(é]ﬁgécst'sﬂ eeeé?éﬁléllgd Oy:%r%%re 81rr§f Za %%gls%‘fovclg Pol?soof&fﬁgjrsei\évﬁn ,uen.bg ,l%y a clear
identifiable jumpeatctatectposipositiostnbtdesin® vsdyexthes Barkiauda jomppd duse sms-known per se,

to a fast remagnetisation of the wire-element which produces g particular responsg to the applied
magnetic field. ]a%eeexm ng mgnéﬁ’. € eml?ted 51gnalﬁ % gf‘lgure ?O?W}[lﬁou afterzﬁlon ﬁ)rms a

sinusoidal voltage signal representative of the electromagnetic field produced by the

20  emitting coil. The signal is altered by the identifier in such a way that at least one
Barkhausen jump affects the signal at predetermined phase locations of the signal,
e.g., by a clear identifiable jump at a certain position of the sine wave. The
Barkhausen jump is due, as known per se, to a fast remagnetisation of the wire-
element which produces a particular response to the applied magnetic field. If the

25  voltage response is detected during this process in the receiving (“pick-up”) coil(s), it
materializes into one or more sharp peaks of the voltage signal related to time. This
alteration is detected and analysed by comparing the difference resulting from the
magnetic reference signal and the altered magnetic signal. More particularly, the
position (i.e., coercivity) of the jump or jumps (or “peaks”) is measured and

30  compared to different ranges of positions (i.e., coercivity ranges). For example, the
difference between the emitted AC signal 70 of the emitter and the altered signal
received by the receiver is represented by the signal’s curve 71 illustrated on figure

10. More particularly, the position (i.e., coercivity) of the jump or jumps (or “peaks”
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25voltage response is detected during this process in the receiving ("pick-up”) coil(s), it materializes
into one or more sharp peaks of the voltage signal related to time. This alteration is detected and
analysed by comparing the difference resulting from the magnetic reference signal and the altered
magnetic signal. More particularly, the position (i.e., coercivity) of the jump or jumps (or "peaks") is
measured and B0zemparad ¢ differenturages ebpgsitions (itfereperaiyity 6apgsisltsqi.example, the
difference between the emitted AC signal 70 of the emjtter and the altered signal received by the
receiver is repfESEHEY BY#E iﬁ?\%ﬁ'gagﬁﬁ/‘é rlﬁ?l%tlﬂﬁ‘{?g EherRATHEWET fRdFe B RTRARDES ie position
(i.e., coercivity) efgbofeapeude. | OMmps ferarpeRkssudidas MOmepliviald 2hg Meassied drdugapipared to
different ranges of ppsitions (i.e., coercivity ranges). Each range is thereby linked to a particular code
corresponding (B BFRAFR LY G S A TR LA S SESAE doration of the jurmp
could be rjeasidedificdisieofifieccteléeference parameters to fine-tune the 5identification of the code.
Figure 11 illustrates another passible variant of the sule of the inventign. In.this embodiment, the
dentitying eloment 8 1S FH LGRS AHEUAE AL At LR B D Ebsule by an
additional positiotingemesdiaeB)thEHdcatiditiog algesiti gringdiemiel 80 geteemoindsdie position of the
identifying element.8 10in the cavity, preferably, algng longitudinal axis.| of the capsule. In this case,
tho bevernge HEUTEHPHOED P SRS GEBATE e HL e TR B R0 e ither
compacted or lahkgdravpmgdiigsadenbdstchasrgioenthegiferjonrd tembinafiongbkiaenilhe
positionin1 member cantbe arlpel rf%a d b{aciri%@%?ns.h?vip%at leas one fits end 81, 82 in
contact or conhect&d %lg’c%r\?e?f% 3R SP3BT far)féscaopsuFe.canrs Sra%IE/,l%lcﬁrsgt Nd 81 comes in
abutment agaibstthezeivardgnald Sfnand-dscoihappnd B2 temkstifyabg threninonislconiebted to the

second coverin%wall 3B. The po itionig%,gnember 88ié:&n furhher comlp({igeﬁ%eéubular portion 83 that
[ |

encases the idén ﬁ)r/ﬁlogfna%crtneéin 'g? Shifyinge emeﬁ?%%u?a remf)resg d*afid/or glued into the

tubular portion®saatourdertod fbsiporitigning mieerbearad(bteke dlvagytedien ditfenesiinshapes. For

example, the twé)vends 1,82 COL%Jd[ be 3%elleéizto the CO}:%I[IQ&E\éveaJJ[S. It should also b% r);xtlged that at

least one of the Cov r%ge%\sléﬂgecgu d 65e open aﬁﬁé’%tg% re o esgdetﬁ)a%cé)dgﬁlré%wat €'ends are

sealed tolthe vl aiittichaljpwi@r Pubisiablg, théirstemdrg |sumhdoimibgtmmn d gaico nbktidoforrthe identifying
element. 25Alth0ﬂ Atggd'qt\éerj[ﬂon hg%g%gn descr'g)%d in relation to @{ee(ﬁrr d modg&, other possible

variations are F‘;VOaSSI le’in par icuiar in view of the de ecfflﬁtgotrelc o oegy and eestg/cﬁ)e of identifier. Also,
the capsule maytakegiftdi&mt. fohapositichiagenraiber 80 can further comprise a tubular portion

83 that encases the identifying element 8. The identifying element could be press

fitted and/or glued into the tubular portion 83. Of course, the positioning member can

20  take many other different shapes. For example, the two ends 81, 82 could be sealed to
the covering walls. It should also be noticed that at least one of the covering walls
could be open at the centre of these ends such as if the ends are sealed to the wall and
hollow or tubular in their centre such forming a kind of conduit for the identifying
element.

25 Although the invention has been described in relation to preferred modes,
other possible variations are possible in particular in view of the detecting technology
and the type of identifier. Also, the capsule may take different forms which are not
necessarily symmetrical along plane P. For example, the capsule can have a cup-

shaped body closed by a membrane. The capsule can also be formed of partially rigid

30  packaging materials.
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necessarily symmetrical along plane P. For example, the capsule can have a cup-shaped body closed
by a membrane. The capsule can also be formed of partially rigid 30 packaging materials. CLAIMS 1.
Method for identifying capsules in a beverage producing device comprising: providing a capsule
comprising at least one identifier attached thereto or 5embedded therein, providing detecting
means in the beyggags producing device to detect the identifier and, recognizing the capsule present
in the device by its identifier, optionally controlling parameters of the beverage producing device
based on 10the recognized capsule, characterized in that the method comprises. providing the

identifier with al magiheticallydesFpngiapmaiariala bevdpinddstpciingcneansitge beverage

producing device including at least one emitting coil and at least one receiving coil, 15emitting a

magnetic signal from phevadileascope kerndtingi cak, pdsitiooirg dbetifiantiterhin hermagnetic field

thereby altering the a(gﬁletic signal resulting therefrom, detecting an altered signal by the receiving
. ) .?ymbe He crein . . : :

coil and, identifying the capsulé according to the alteration provided to the magnetic

providing detecting means in the beverage producing device to detect the

identifier and,
recognizing the capsule present in the device by its identifier,

optionally controlling parameters of the beverage producing device based on

10 the recognized capsule,
characterized in that the method comprises:
providing the identifier with a magnetically-responsive material,

providing detecting means of the beverage producing device including at least

one emitting coil and at least one receiving coil,
15 emitting a magnetic signal from the at least one emitting coil,

positioning the identifier in the magnetic field thereby altering the magnetic

signal resulting therefrom, detecting an altered signal by the receiving coil and,

identifying the capsule according to the alteration provided to the magnetic

signal.
20

2. Method according to claim 1, wherein the magnetic signal is altered by the
identifier providing at least one Barkhausen jump affecting the signal as resulting

from the magnetically-responsive material placed in the magnetic field.

25 3. Method according to claim 2, wherein it further comprises comparing such
Barkhausen jump with a number of reference magnetic patterns; each one

corresponding to a certain type of capsules.
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signal. 20 2. Method according to claim 1, wherein the magnetic signal is altered by the identifier
providing at least one Barkhausen jump affecting the signal as resulting from the
magnetically-responsive material placed in the magnetic field. 253. Method according to claim 2,
wherein it further comprises comparing such Barkhausen jump with a number of reference magnetic
patterns; eachfanplegisesponding to algeaitaninevatrapskiatagdetMathadspeaondingatortlpims 2 or 3,
wherein the mag etic?;aal -responsive material is formed from at least one wire or band. 5. Method
according to clﬁi#?lﬁr} #?g} ttﬂ\??ﬁ%&‘l’&’l%%ﬁﬁ"é’d from a combination 5of wires or bands. 6. Method
according to claims 4 or 5, wherein the wire or band comprises a magnetically-responsive alloy
forming an element of predetermined dimensions and specific composition. 10 7. Method according to

claim 6, where'gn f\;]etV\(/)irea(i:;?x‘)ar 1icr%- ire hgv‘i)vr}%%ile th com ilsS Orpﬁatgvgrgrr}ls ggr%l}Sartrilm and a
diameter compriseg etween 10%nd 100 miicrons. Metha accorglng to claims %Porofl, wherein the

identifier Has aopredetembimets.relative location onto or in the capsule. 9. Method according to any of
claims 1 to 8, wherein the emitting and receiving coils are placed in the vicinity of the brewing unit to
be capable of detecting the identifier 200f the capsule when the capsule is inserted or localized in the
brewing unit. 10. Method according to any of claims 1 to 9, wherein the magnetic field is provided by

two emitting cdtisViz8otl ageardiagdecd pdimy O Tahy W orcEsaire MisepnbRMCAEPRSeémitting coil is
placed close t%%ﬁé?feﬁ]ﬁzi%j&%r%fi&@%1‘?@?%1%@%@é@ﬁf&ﬁﬂ&*ﬂﬁ%@eﬁﬁih@@ﬁﬁ&%fd%%@ the

opposite side of the capsule.
specific composition.

10

7. Method according to claim 6, wherein the wire is a micro-wire having a length
comprised between 5 and 15 mm and a diameter comprised between 10 and 100

microns.

15 8. Method according to claims 1 or 7, wherein the identifier has a predetermined

relative location onto or in the capsule.

9. Method according to any of claims 1 to 8, wherein the emitting and receiving coils
are placed in the vicinity of the brewing unit to be capable of detecting the identifier

20  of the capsule when the capsule is inserted or localized in the brewing unit.

10. Method according to any of claims 1 to 9, wherein the magnetic field is provided

by two emitting coils.

25  11. Method according to any of claims 1 to 9, wherein a first emitting coil is placed
close to one of the sides of the capsule and a second emitting coil is placed close to

the opposite side of the capsule.
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12. Method according to any of the preceding claims, wherein the different types of capsules
correspond to capsules having at least one of the following physical differences: different coffee
granulometry, different roasting levels, different blends or origins of coffee, different flavours or any
combinations thereof and/or the 5capsules are designed for delivering different coffee sizes (e.g.,

ristretto, espressoMun@yd, fRiv)diddtFadeWEehtosriclentifyibnieapsuietin mbavesage Birdweing device,
comprising: digerentt esgf capsules to he ins(frted in thgtﬁ;)@iage produc%% device 10
wherein each S4B EOHERSBY 19 FARYHGHBAWEEH AFAHARA QY el S EIMERBEUERd therein,
detecting meaasfforedetectitgthe Wenidianinlbeaapsittcehanniarigeidslhaifferent BRglIddentifier is
formed of magnetically-respansive. paterial which composition differs for each type of capsule but is
dentoal for caPBT thi el B, 1 OHiR B RS AL L ome emiting coil
for emitting a roagrddicaieldt sindeat fl@adgtioreingakivenencoi e detaaing, aisnrgostigpaigral which is
altered by the magnetically-responsive material of the identifiers, an analyser for analysing the
altered signal, (bgltﬁ’% it to predetermined 20patterns of altered magnetic signals for recognition of

the identifier, control means for controlling at least one parameter of the beverage producing device
upon identification of the type of capsule corresponding to the recognized identifier. 2514. Device

according to C'?‘%‘T‘&ﬁe&’}’@eef&"ﬂd%ﬁﬁ?{?%;%fiSﬁl%&’%%g%%?g@fén&ﬁn%&?&m% i \{l{/%_%%g:

magnetically-responsive material. evice accordin ereln the wires™of the

identifiers for the samg,fype, ol GARSHESy R1E:qb hE amEAMARSIon-ARY SRR IRIAlYG Rosition onto or

in the 30capsule.
10 wherein each capsule comprises at least one identifier attached thereto or embedded

therein,
detecting means for detecting the identifier in the capsule characterized in that:

each identifier is formed of magnetically-responsive material which
composition differs for each type of capsule but is identical for capsules of the same

15  type,

the detecting means comprises at least one emitting coil for emitting a
magnetic field and at least one receiving coil for detecting a magnetic signal which is

altered by the magnetically-responsive material of the identifiers,

an analyser for analysing the altered signal, comparing it to predetermined

20  patterns of altered magnetic signals for recognition of the identifier,

control means for controlling at least one parameter of the beverage producing
device upon identification of the type of capsule corresponding to the recognized

identifier.

25  14. Device according to claim 13, wherein each identifier comprises at least one wire

comprising a magnetically-responsive material.

15. Device according to claim 14, wherein the wires of the identifiers for the same
type of capsules, are of the same dimension and same relative position onto or in the

30  capsule.
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