Method for preparing a food liquid contained in a capsule by centrifugation and device adapted for
such method The present invention relates to a device and capsule system for preparing a food liquid
from a food Wighegit8Eontained in a receptacle by passing water through HETSERZSE42INg
centrifugal forces. It is known to prepare beverages wherein a mixture consisting of brewed coffee and
coffee powder is separated with centrifitgal forces. Such a mixture is obtained by bringing hot water
and coffee powder together for a defined time. The water is then forced through a screen, on which
screen powddtathogd der Rrepasing afeedAigaidcomaimdsinibs e dyreesrigHiomandn o
receptacle which is usually a non-redfxiedrdpntedfer sihmethodh as in EP 0367 600B | . Such
devices have many disadvantages. Firstly, the coffee powder must be properly dosed manually in the

receptacle. Sgeqndientheveanbifvartseffeacasteliecomes andol prysihe rergyed by scraping

the surface of the receptacle. As a result, the coffee preparation requires a lot of manual handling and

is so very tini8WgrEmipad subfipresRARENHB Te8PPRISS bumrasiBe ardanidredghitisact on the cup

quality becaysesgeifeesamaenernsiply-ém bulk package or coffee is ground from beans in the
receptacle itself Also, depending on the manual dosage of coffee and the brewing conditions (e.g.,

centrifugal speedntRGERIARID Si2ekRecepvehail SN Mary eoltistihesforewtiasssiysies have never
reached an important commercial success. In German patent application DE 10,200%007852, the

machine corfipHieBaMAT BB AR s HIMER hiPTsen WAL aHRBEY p Ay OBIRE  B¥eptace is

placed; the athesipamardigidieing afechashigeatdpving dxis abhemaabimean@vethandisadvantage
is the intensiif/e m(fnual %armdling. Another disadvanta%%is the difficulty to control quality of the coffee
due to a lackBFESHIFBIES HETETLIAY BPHAR (SERHSOIGIAIBY ST the freshness of the coffee

powder. Existing systems consist of placing the coffee powder in a receptacle which is usually
a non-removable part of a machine such as in EP 0367 600B1. Such devices have
many disadvantages. Firstly, the coffee powder must be properly dosed manually in
the receptacle. Secondly, the centrifuged coffee waste becomes dry and it must be
removed by scraping the surface of the receptacle. As a result, the coffee preparation
requires a lot of manual handling and is so very time consuming. Usually coffee
freshness can also vary a lot and this can impact on the cup quality because coffee
comes generally from bulk package or coffee is ground from beans in the receptacle

itself.

Also, depending on the manual dosage of coffee and the brewing conditions (e.g.,

centrifugal speed, receptacle size) the cup quality can vary a lot.
Therefore, these systems have never reached an important commercial success.

In German patent application DE 102005007852, the machine comprises a removable
holder into which an open cup-shaped part of the receptacle is placed; the other part
or lid being attached to a driving axis of the machine. However, a disadvantage is the
intensive manual handling. Another disadvantage is the difficulty to control quality
of the coffee due to a lack of control for the dosing of the powder and a lack of

control of the freshness of the coffee powder.

Other devices for brewing coffee by centrifuge forces are described in WO
2006/112691; FR2624364; EP0367600; GB2253336; FR2686007; EP0749713,;
DE4240429; EP0651963; FR2726988; DE4439252; EP0367600; FR2132310;



Other devices for brewing coffee by centrifuge forces are described in WO 2006/112691; FR2624364;
EP0367600; GB2253336; FR2686007; EP0749713; DE4240429; EP0651963; FR2726988;
DE4439252; EP0367600; FR2132310; FR2513106; FR2487661; DE3529053; FR2535597;
W02007/041954; DE3529204; DE3719962; FR2685186; DE3241606 and US-A-4545296. In

particuar, Usi-SSGRR0clscnne A xR 65k 1R SoRUIIRL NG R Rt myerage

preparation machi aving a drum and a cover and se ration méans constituted by at
least one defoFhalieo2e &R é%@ﬂﬁé%ﬁé@?@ﬂééﬁ%ﬁ@gﬁﬁ%%s to brew coffee or prepare other

food substances presents many advantages compared to the normal brewing methods using pressure

pumps. For gxamplein iSspiessereriiaechyos rewingmethodsi s yers fiffigqliiomaster all the

parameters which influence the guality of extraction of the delivered coffee extract, These parameters

are typically BREGPELaET & BRATALAR rRRS RS H UDE & SERT A a158 Y5 7628 @npaction of the
coffee powdéttwhich ratsodrinencesdthg dlovasheradiistieblandalvhich depends on the coffee ground
particle size, the temperature, the water flow distribution and so on. Therefore, there is a need for

c]}(stteo and %umaeltlfwod adagted th%efore for Whch1 h?gé traction parameters

proposing a ffew capsule L
i WSVCP ine e?gﬁend%eﬁ]ﬁlj}c rolled’ Ahd Fmastered for controlling

can be betterand more in Teretors CaR b Betier
quality of theéhsivecetipissentipuieny\rdrantaefecampantble theanpead fuewinainethedspiiing a food
liquid which jseniie pemyenivitaamprred tesprespsiocATtceysbigaliagiirareparatiosn gevices and
which pfo"'d%?fﬁlﬁ?%eﬁfgg‘t%?Bl%%'f‘%&:‘é%htéré‘@Hﬁhﬁﬁﬂﬂé’dc%ftﬁg%glﬁﬁﬁi&“%&%%@mh%fs such as
freshness an accurate osage o e su%stance In the rece tacle. erefore, the Invention relates to
a liquid food J51&YsardtrOMiBRGIcE tor PrelsRiig e IRGBR Fo v oM thrass YisstmEe¥aatained in a
single-use capscie]damovablitinke fiedskain, the devicetioy pAdsing fkatpo thieughitheabobstance in the

capsule, compiiging.a WalRSINIBGHRARSAL NG GRA%IESARD A TRPSHR-OQIAGhIGARleNg the capsule

in the device,. e
size, the temperature, the water flow distribution and so on.

Therefore, there is a need for proposing a new capsule system and a method adapted
therefore for which the extraction parameters can be better and more independently
controlled and therefore can be better mastered for controlling quality of the delivered

food liquid.

At the same time, there is a need for a way of preparing a food liquid which is more
convenient compared to the prior art centrifugal coffee preparation devices and which
provides a better in-cup quality with a higher control of important quality parameters
such as freshness and accurate dosage of the substance in the receptacle.
Therefore, the invention relates to a liquid food preparation device for preparing a
liquid food from a food substance contained in a single-use capsule, removably
insertable in the device, by passing water through the substance in the capsule,
comprising a water injection head in the capsule and a capsule holder for holding the
capsule in the device,
characterized in that it comprises:

a water injector, as part of the water injection head, arranged for introducing
water along a central axis relative to the capsule holder,

means for driving the capsule holder in centrifugation around an axis of
rotation (I) aligned with said central axis of the capsule holder and,

at least one opening means for providing at least one liquid delivery outlet in
the capsule which is placed in a position relatively offset to said central axis of the

capsule holder.



characterized in that it comprises: a water injector, as part of the water injection head, arranged for
introducing water along a central axis relative to the capsule holder, means for driving the capsule
holder in cemtfifigf@dtidghodsound an axis of rotation (1) aligned with said centrBCaEP WO B edpsule
holder and, at least one opening means for providing at least one liquid delivery outlet in the
capsule which is placed in a position relatively offset to said central axis of the capsule holder. In a
mode, the said opening means for providing the liquid delivery outlet(s) is at least one @iercing

member and/? SRERgIR B APSRHMSERAIRY RieKidas o Hswdrdelivany oulstatsry ng head

comprises a&&%mﬂgwﬁ»@&imﬁwrcanﬂlgmwagﬁe%%mﬁ@Bfeﬁﬁ%@ngaging the capsule in
closure onto the capsule holder. The engaging member thus rotates in conjunction with the capsule
holder during centrifugation of the capsule in the device. In one mode, the opening means of the liquid

delivery outigl BakicRISHSINGENGRER LI AhRA TGRS SALIR RAML oS fRiATYj88AgINg member
of the water injection head. ) )

and a rotary engaging member for engaging the capsule in closure onto the capsule

holder. The engaging member thus rotates in conjunction with the capsule holder

during centrifugation of the capsule in the device.

In one mode, the opening means of the liquid delivery outlet(s), ¢.g., piercing
members or other means, can be part of the rotary engaging member of the water

injection head.

In an alternative possible configuration, the opening means of the liquid delivery, e.g.,

piercing members or other means, can be part of the capsule holder.

In a mode, the opening means comprises a series of opening means, €.g., piercing
members or other means, distributed along a substantially circular path about the

central axis.

The opening means, ¢.g., piercing members, engages the capsule in such a way that

the rotational momentum can be transmitted from the device to the capsule.

In a first mode, the opening members, ¢.g. piercing members, can be arranged in the
device in such a manner to pierce the outlet(s) of the capsule during closure of the
device about the capsule. In particular, the opening members are mounted on the
rotary engaging member or capsule holder to open the capsule, e.g., pierce the liquid
inlet(s) in the capsule, during relative engagement or closure of the rotary engaging
member and the capsule holder about the capsule. For instance, piercing members are
placed sufficiently in relief relative to the surface of the water injection head to pierce

the capsule when the head approaches and engages the capsule in closure.



In an alternative possible configuration, the opening means of the liquid delivery, e.g., piercing
members or other means, can be part of the capsule holder. In a mode, the opening means comprises
a series of OperANg/i8ehes, e.g., piercing members or other means, distribuR€d/&ERAG8DSUBStantially
circular path about the central axis. The opening means, e.g., piercing members, engages the capsule

in such a way, thghifie RERienalJPREeHY M GARDLE N ad [Famie tevice-{ashe capsule. In a
first mode, the opening members, e.i. piercing members, can be arranged in the device in such a

manner to pifdaitEe oSy br el tiyidideHrpmputtistiié Bethainbure blsuramaisapbsie. In

particular, theiQpRIINEMEPLELS REANABMEAL900E FAlaM @RIAGINGRGBRIVRIifgRSUle holder to
open the capsule, e.g., pierce the liquid inlet(s) in the cagpsule, during relative engagement or closure

of the rotary EHBRERAEPHEHBEL 51ty ere AP nRRBIE PEB R PR Capsule. For instance, piercing
members are placed sufficiently in relief relative to the surface of the water injection head to pierce the
capsule when the head approaches and engages the capsule in closure. Preferably, the series of

piercing merhBe 6 FSERDSE IS8t TR 1R GRPEUS RIHINRFAICIRAS R RaHRI Mg uid delivery

outlets at thq&gﬁm{h@%@{lgﬂ%@f&g{gcgﬁﬁ]@ig{@mg pemhers can be distributed at 90-degree intervals
therefore providing a homogeneous liquid delivery at the periphery of the capsule. The piercing

members can engage the capsule and so participate to transfer the rotational momentum to the

capsule during#ialiemddaapermedminePeriraMemaers aracantigigad Risveate the liquid

delivery outlet(s) of the capsule after a certain quantity of water is_filled in the capsule.
outlet(s) of the capsule after a certain quantity of water is filled in the capsule.

The capsule may comprise a perforable membrane made of an aluminium and/or
polymer materials. In particular, the puncturable membrane can have a thickness

between 10 and 200 microns.

In a possible aspect of the invention, the water injector also comprises an opening
means such as a piercing member. The opening means can be a piercing member

arranged as a hollow piercing tube for injecting water in the centre of the capsule.

The piercing member of the water injector has a diameter of less than 5 mm,
preferably, between 0.9 and 2.9 mm. Indeed, the pressure in the capsule increases
from the centre to the periphery. The pressure of water in the centre can be close to
zero but can gradually increase outwardly. Therefore, a small diameter of the injector
provides a small inlet in the capsule to reduce the pressure at the inlet side of the

capsule.

The driving means of the capsule holder can be directly connected to the capsule
holder or indirectly connected to the capsule holder. A direct connection to the
capsule holder can be obtained by a rotational drive assembly comprising a rotary
motor and a drive transmission connecting the motor to the bottom of the capsule
holder. The drive transmission may comprise a suitable gear reduction or
amplification to provide the correct transmission rate to the capsule holder in function
of the motor speed. An indirect connection to the capsule holder can be obtained by

transmission of the rotational momentum from the water injection head to the capsule



The capsule may comprise a perforable membrane made of an aluminium and/or polymer materials. In
particular, the puncturable membrane can have a thickness between 10 and 200 microns. In a
possible aspye@t2008Hdsedsention, the water injector also comprises an openiPglii®amssseHas a
piercing member. The opening means can be a piercing member arranged as a hollow piercing tube

for injecting wARE N AGCORTEIR SR CaRAGsIbE MIeREIRgMEMPEn (A g wBlptinjector has a
diameter of less than 5 mm, preferably, between 0.9 and 2.9 mm. Indeed, the pressure in the capsule

increases fr&?ﬁﬂ?@téérﬁiﬁféct@t%tb%ﬂﬁﬁ%frﬁdﬂ?é%&’@Gﬁéiﬁf@w&iéﬁﬁ?ﬁ%@d&ﬁ@@éﬁ%@%lose to zero

but can gra%%i&gggﬁg Aldwiseabr ihbgrgfpre, a small diameter of the injector provides a small inlet
in the capsule to reduce the pressure at the inlet side of the capsule. The driving means of the capsule

holder can be directly connected to the capsule holder or indirectly connected to the capsule holder. A

direct connegligridQithe carsmiechalienaandesi biainekbmadoitional hiverasaembply germprising a

rotary motor and a drive transmission connectéigg the motor to the bottom of the capsule holder. The
r

drive transmiB&feitalCoimpiide BasLaBadgedmatiiibieh anpRticticHBIpidtide the correct

transmissiorncegiadetbessapsileiglgesintunstiop-aidhe matersnead. Hmbsiigiisconnection to the
capsule holder can be obtained bg transmission of the rotational momentum from the water injection

head to the ¢aFs{Es- nBrakrainiteciasuindampctiaheit salmsdmel prigsaab Brive assembly is
connected ditReibriadNEHeRREN IR oWRLESIAIREHIRN RRAEN N PABUIAAPUHETRIERh engaging

member of the head. The device of the invention may receive capsules made of rigid, semi-rigid and/or
soft materialePhEhsdard s Bach ke frmidrials such as plastics, aluminium, cellulose-based
materials or other biodegradable materials, and combinations therefore. Preferably, the capsule has a
peripheral wall made of a pierceable membrane. The membrane can form a sealing lid covering a

cup-shaped BotP@dfich YalvsivaeamdsratangsadanBsticreob b6 epcting misas of Pagtlrmeans is

arranged dogmstigamdiitheyopaningmeanpeidnerat Japst @pmiqrid detyricautiairidhe capsule.
The valve means may comprise an annular closure ring and an elastic means for elastically engaging

the ring in cI6SERESIIRE ANGHpHATHF Fastng o drsEayS) rsAe R fine in closure onto a

peripheral part, e.g., an edge, of the capsule.

The invention also relates to a method for preparing a food liquid from a food
substance contained in a single-use capsule by passing water through the substance
comprising:

driving the capsule in centrifugal rotation while introducing water in the centre
of capsule,

passing water through the substance to form a food liquid,

opening at least one liquid delivery outlet in the capsule which is peripherally
offset relative to the centre of the capsule and delivering said liquid from said at least

one liquid delivery outlet.

In a possible aspect of the method, the at least one liquid delivery outlet is obtained by
piercing the capsule in the device. Thus, the capsule can be a gas tightly sealed
capsule comprising ingredients such as ground coffee, instant coffee, leaf tea, cocoa,
chocolate, a creamer, sweetener, and combinations thereof which can be preserved in
protected atmosphere conditions for an extended period of time. The capsule is thus

opened at the time of use in the device.



The invention also relates to a method for preparing a food liquid from a food substance contained in a
single-use capsule by passing water through the substance comprising: driving the capsule in
centrifugal ret@t2epsilsiedntroducing water in the centre of capsule, passingPWatEP201#0xsH tthe
substance to form a food liquid, opening at least one liquid delivery outlet in the capsule which is

peripherally @féé&tcﬁ%g%ﬁggﬁb%p@m@ Rl-thscaprula sndidpliMeingsRigityid fiamsaigypt least one
liquid delivery outlet. In a possible aspect of the method, the at least one liquid delivery outlet is

obtained by Piidignertiapsnrabiine fehiceanstlis The vapduracsnds fogasdightlrtialed capsule
comprising inggesiants sHekag ground coffee, instant coffee, leaf tea, cocoa, chocolate, a creamer,

sweetener, and combinations thereof which can be preserved in protected atmosphere conditions for
an extended period of time. The capsule is thus opened at the time of use in the device. According to

an aspect ofjihe meibed Rt ieask pre tiguid dalivayifutiehispRIAIRGHBY PifISNER MR INY membrane
of the capsule. The membrane can be formed_ of plastic and/or metal material. In a mode of the

invention, thBISECIBESTEE G IBE S3BMItY SleaMiBd B GEIHSUREHEMS Mg siéatieR the capsule,
e.g., with anxieranbrisssingmeapsohtheagaurice being displaced relatively to the capsule.

In this case, piercing is carried out when the capsule is inserted in the device such as

by effect of the device closing about the capsule.

According to the method, water is introduced in the capsule through an opening of
less than 5 mm, preferably between 0.9 and 2.9 mm. As aforementioned, a sufficiently
small water inlet is preferred in the capsule in order to reduce the internal pressure of

liquid at the inlet side of the capsule and therefore avoid leakage problems.

Preferably, water is introduced in the centre of the capsule after having pierced a

water inlet in the centre of the capsule.

According to an aspect of the invention, the food liquid delivered from the capsule is
passed via a flow restriction means. The flow restriction means can be configured for
providing a pressure drop of at least 0.5 bar of relative pressure during centrifugation.
Preferably, the flow restriction means is configured for providing a pressure drop of
between 1 and 6 bar, most preferably between 1.5 and 4 bar, of relative pressure
during centrifugation. A flow restriction within the flow path of the centrifuged liquid
enables to control the release of the centrifuged liquid for improving the interaction of
water with the substance within the capsule as well as providing eventually foam to
the liquid by the pressure release and the shear stresses which are created at the
restriction. More particularly, the flow restriction means enables to maintain a
pressure of several bars at the periphery of the enclosure and to retard the release of

the liquid.

More particularly, the liquid delivered from the capsule opens a valve for opening

when a certain pressure is exerted on the valve by the centrifuged liquid. The valve



In this case, piercing is carried out when the capsule is inserted in the device such as by effect of the
device closing about the capsule. According to the method, water is introduced in the capsule through
an opening BQe9a8h¢e® mm, preferably between 0.9 and 2.9 mm. As aforBGREERYM8M564 BLfficiently
small water inlet is preferred in the capsule in order to reduce the internal pressure of liquid at the inlet

side of the capsule AR INRESIBIE SRR akage-HIRRIeMmS RSB NAIRE iRiNirasiuged in the centre
of the capsule after having pierced a water inlet in the centre of the capsule. According to an aspect of

the inventior tddrsbidn it kel dreertadininsd iisdenesig paetes fingsa Mo tisthiétdin means. The
flow restrictiggmeagasapesarniiguigd for providing a pressure drop of at least 0.5 bar of relative
pressure during centrifugation. Preferably, the flow restriction means is configured for providing a

pressure drop of between 1 and 6 bar, most preferably between 1.5 and 4 bar, of relative pressure

during centrifygatione Cufl®w pestoctienuithiin e fiove path sfthejeenrisifuged liquid enables to control
the release of the centrifuged liquid for improving the interaction of water with the substance within the

capsule as well as providing eventually foam to the liquid by the pressure release and the shear

stresses whigh gigselealRaaithedegsicticmiioRRaItculgs v thefipprepstictionBierfs enables to

maintain a pressure of several bars at the periphery of the enclosure and to retard the release of the

liquid. More PARiERARPerduieldenvlibg fRovh liduid spale Gperd vt dige s57Bpkntlg when a certain
pressure is %I%ré@edo@mi&hﬁi\@kv%@&eﬂﬁ?e@quiflég&@tﬁﬂi%siﬁl% vaderataraaulaies the figw of liquid

and it reduces the risk of blockinla\]g]e small outlets provided in the capsule by small size particles, e.g.,

coffee fines, iInd55YrdiRRCP ERL iR NAIBG Prass cratisiiedmPRRY G AR HSFA OB BIERe capsule or can

be part of thevaleyiaei s uRatctbenistenmahthepuenianpiavidesaselviiar faspreparing a food
liquid wherein a controlled release of the food liquid can be carried out. For example, the release of

liquid can be?RSEPEI MG 2e¥Gin pressure is exerted on the valve means. A delayed opening of the
valve meansrgpabits [GoinRiaYSdhe iieracianheiveas watrmid thesuhstastor Laniained in the

capsule andtgleedgl{rco:lenslc{ ngrfiesekp%];‘;[irc]:leeg?ow og‘ltgicl:lk;ngoiondtgﬁrgggosg loef the coffee and aroma
compounds. Moreover, the valve means provides a restriction which may improve the
creation of foam or coffee crema.
The valve means can be formed by at least one engaging portion of the device which
moves relatively to an engaging portion of the capsule under the effect of the
pressurized liquid for making a thin annular laminating passage for the liquid. The
laminating passage also enables to create a liquid jet of relatively high velocity that
impacts on a wall of the device. As a result, a relatively high amount of foam can be
created both due to the restriction that is created by the valve means and by the impact
of the liquid on the impact surface of the device at a relatively high velocity during
centrifugation. Depending on the amount of pressure exerted on the valve means by

the centrifuged liquid, the restriction caused by the valve means can differ in

amplitude.

In a possible mode, the valve means can be calibrated or adjusted to selectively open a

liquid passage through the device at a threshold of pressure in the capsule.

The liquid delivered from the capsule can also be filtered by filtering means provided
in the capsule. Such a configuration has many advantages because the device is

simplified, the filter does not require cleaning since it is discarded with the capsule.



For coffee, for example, it may be advantageous to optimize interaction of water and the ground coffee
particles to obtain a good extraction of the coffee and aroma compounds. Moreover, the valve means
provides a rér?otidi4RaIch may improve the creation of foam or coffee cre REI/ERVWDI64eans can
be formed by at least one engaging portion of the device which moves relatively to an engaging

portion of the gapsule fyadaldha iRt ot therbrassusizag svichiBnpaking adhina)Mdarglaminating
passage for the liquid. The laminating passage also enables to create a liquid jet of relatively high

velocity that THHaEtSBH Qrwalcss ke vavrcelinddsHed s @il svaRFhightaiRmeUe B gEiRdcan be
created both,dye el iestietipn ik is graateshbylihe ¥AlNeIRRARY anoiDgiMRAG:of the liquid on

the impact surface of the device at a relatively high velocity during centrifugation. Depending on the

amount of prédtdrecaseRtEdcon A S HEcE(AMEERASL A RERR litfthel Cthre PeiREGBIR R HuUsed by the

valve meang;gan difter 46 AMmplimde. & RAgIBIRUMadsnihRyalye means can be calibrated or
adjusted to selectively open a liquid passage through the device at a threshold of pressure in the

capsule. The liquid delivered from the capsule can also be filtered by filtering means provided in the

capsule. Sugha eanfigyradianhas maeadianiaaesheravse iR davicadasigmiifieshthe filter does
not require cleaning since it is discarded with the capsule. The term "food liquid" has here a broad

meaning and"difEansssEss iguid iR AiRnaratisshao bilp Bibskiaee (oo sgenieritich as coffee
extract (obtajpeshfren) oW sadieeinstanieafieadsrwaeshcbadsshrcolaiaimidikdpbtained from

powder and/or liquid concentrate), tea extract (obtained from instant and/or leaf), etc., or a nutritional

liquid such a5FHEAA oS RRSMBhatiHd s R MR N BB AR OPT 58S d" is not to be

taken in the pAEs@M GRS e A S ACHBEHHOR T NGBS dilidivsl, HapraiBannertikely soluble substance
(such as ground coffee or leaf tea) but is to be taken in a broader sense as encompassing the

interaction pfoHedrgs R4BYREktanEKSnd a liquid, preferably water, including the processes of
extraction, infiision, adsorption, dissolution, dilution, dispersion, mixing, emulsifying, foaming and the
like. The term "piercing" is to be taken in its broad sense and it includes the mechanical and/or thermal

processing fOPPIGVIHIRICE tRPo iy IR S5 ARIRE iR LSRRG SERs s HIM AU ANRERANSEL of the invention
will appear indhedetaied fesedntstnffhs awesivbigh Iodawss in a wall of the capsule.

Additional features of the invention will appear in the detailed description of the

figures which follows.

Figure 1 is a perspective view from above of a capsule of the invention;

Figure 2 is a perspective view from below of the capsule of the invention;

Figure 3 is perspective view of the capsule with the sealing foil removed;

Figure 4 is a cross section view of the capsule of the invention;

Figure 5 is a perspective view of the lid from above of the capsule of the invention;
Figure 6 is a perspective view of the lid from below of the capsule of figure 4;
Figure 7 is a perspective view of the beverage production device of the invention;

Figure 8 is a perspective view of the beverage production module in open mode;



Figure 1 is a perspective view from above of a capsule of the invention; Figure 2 is a perspective view
from below of the capsule of the invention; Figure 3 is perspective view of the capsule with the sealing
foil removedyPig148(55@ cross section view of the capsule of the inventioP(HIFR28B/5@ [Perspective
view of the lid from above of the capsule of the invention; Figure 6 is a perspective view of the lid from
below of the capsule of figure 4; Figure 7 is a perspective view of the beverage production device of
the invention; Figure 8 is a perspective view of the beverage production module in open mode; Figure
9 is a cross-5EBtisMISASHPatoEt IR IATAL pipRRIERfadedbida st rassaami G en AR mode about

the capsule;ifigesd@isoan aRjararduiamef the view of figure 9; Figure 11 is a view of the water
injection assembly of the module of figures 9 and 10;

Figure 10 is an enlarged view of the view of figure 9;
Figure 11 is a view of the water injection assembly of the module of figures 9 and 10;

Figure 12 is a cross sectional view of a beverage production module similar to figure

9 but for another embodiment of the invention;

Figure 13 is a detail view of the module of figure 12;

Figure 14 is a cross section view of a variant of the capsule of the invention;
Figure 15 is a view from underside of the lid of the capsule of figure 14;

Figure 16 is a perspective cross sectional view of a capsule according to another mode

of the invention;
Figure 17 is a cross sectional view of the capsule of figure 16;
Figure 18 is a cross sectional view of a capsule according to still another mode.

As shown in figures 1 and 2, a preferred capsule 1 of the invention generally
comprises a dished body 2 onto which is sealed a sealing foil 3. The sealing foil 3 is
sealed onto a peripheral rim 4 of the body at a sealing annular portion 5. The rim 4
can extend outwards forming a small annular portion, e.g., of about 2-5 mm. The
dished body comprises a bottom wall 6 and a side wall 7 which preferably widens in
direction of the large open end of the body opposed to the bottom wall. The dished
body is preferably rigid or semi-rigid. It can be formed of a food grade plastics, e.g.,
polypropylene, with a gas barrier layer such as EVOH and the like or aluminium alloy
or a complex of plastic and aluminium alloy. The sealing foil 3 can be made of a

thinner material such as a plastic laminate also including a barrier layer or aluminium



Figure 12 is a cross sectional view of a beverage production module similar to figure 9 but for another

embodiment of the invention; Figure 13 is a detail view of the module of figure 12; Figure 14 is a cross
section viewws? 20081iitieb@f the capsule of the invention; Figure 15 is a viewHeditERR& Skl 20f the lid of
the capsule of figure 14; Figure 16 is a perspective cross sectional view of a capsule according to

ano_ther modg 9§ Ef}eaiE‘(YI%'BﬂQRio%iQP[ﬂa@ﬁd%&%ﬁﬁﬁﬁ%ﬁ{igﬂ%yﬁi@ Qaiﬂf‘g%ﬁ%"@s@iﬂ&gaf% 16; Figure
18 is a cross sectional view of a capsule according to still another mode, As shown in figures 1 and 2,

a preferred cBp&URS1bSHHSENROeHbAO YR isTany dBR frEtd% Thsnsglisdle D wetBhahieR Resealed a
sealing foil 3y;The FeRlNgAaib3ls sealechRattha pRriRkeraksigdating hodyatasesiing@pnular

portion 5. The rim 4 can extend outwards forming a small annular portion, e.g., of about 2-5 mm. The
dished bodyBShsHRSEER{BBttom wall 6 and a side wall 7 which preferably widens in direction of the

large open epdghifen Rothe QR Lot Beraram wall. tibsagirlied RAdYrSRIRIS g or

semi-rigid. It can be formed of a food grade plastics, e.r%;., ) ) )
an inner member forming a id 8 which is inserfed in the dished body. The lid 8 and

body 2 delimit together an internal enclosure 14 for receiving the food substance 22.
Preferably, the capsule forms a symmetry of revolution around a central axis A.
However, it should be noted that the capsule may not necessarily have a circular
section around axis A but may take another form such as a square or a polygonal form.
The lid 8 is illustrated in figures 5 and 6. The lid can take the form of a disc of plastic
comprising a central portion 9 and a peripheral portion 10. The central portion can be
substantially flat and may comprise a inlet port 11 for enabling the introduction of a
water injection member of the beverage production device. In the internal side 12 of
the lid, the inlet port can extend by a tubular inlet portion 13 which serves for
ensuring the water is guided toward the direction of the bottom of the body to ensure
complete wetting of the substance in the enclosure and so reduced risk of leaving for
example "dry powder spots". Preferably, the inlet port is closed by a breakable or
puncturable closure part 15. This part serves to prevent substance of the enclosure
from filling the interstice between the upper surface of the lid and the sealing foil.
The lid further comprises a peripheral portion 10 including a collecting recess 16. The
collecting recess forms a U-shape in transversal section (figure 3) which opens in the
direction of the sealing foil. The recess is preferably continuously extending at the
periphery of the lid although it can be replaced by several discontinuous recessed
portions which may be separated by reinforcing elements or walls, for example. The
collecting recess comprises an inner peripheral portion of wall 17 into which is
provided a series of outlet openings 18 forming a fluid communication between the
enclosure 14 and the collecting recess 16.

The outlet openings also form a restriction in the flow of the centrifuged liquid in the
enclosure. The centrifuged liquid is forced to pass the openings which can be sized as
a function of the type of beverage to be produced. For instance, for espresso or
ristretto coffee extract, it can be advantageous to provide smaller openings than for
lungo or "Americano" coffee extract. For a same rotational speed, smaller openings

create a higher resistance to the centrifuged liquid which remains longer in the
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polypropylene, with a gas barrier layer such as EVOH and the like or aluminium alloy or a complex of
plastic and aluminium alloy. The sealing foil 3 can be made of a thinner material such as a plastic
laminate alsy@lRid8oasbarrier layer or aluminium alloy or a combinationREFERG88A3d4aPuminium
alloy. The sealing foil is usually of a thickness between 50 and 250 microns, for example. The sealing

foil member ganuhe PgPechiRy cERatingdhg waigsINeLARY thadevrr ageariletiaiRswil be described
later in the description. In relation to the embodiment of figures 3 to 6, the capsule of the invention

comprises aRiENSERRIHABEY FeRAh3EEs Mes Wnehfes ididkted in the dished body. The lid 8 and body 2
delimit togethgriansiniRal 8Rel0aHBId AR IRESAIDMANH 6 SHPAIARCE 14éh RFeferably, the capsule

forms a symmet% of revolution around a central axis A. However, it should be noted that the capsule

may not nec@SEabEA R dsCETRdY A the dhpeT Arsiherabaemi e hiliakebs stermtsinitsuch as a square
or a polygongliasan oF iRt &isattibistpteshins figuins prevfeshbly Idteligcan dakeothentauiefsa disc of

plastic comprising a central portion 9 and a peripheral portion 10. The central portion can be

substantiallyPfe RRf Gy i Ehatiinieradrr tharths ssintigahey fagtica oh betessinjection

member of theRevaraad I iamPRY iR JRthritaraalside kdahihsid tiadaletapart can extend
by a tubular inlet portion 13 which serves for ensuring the water is guided toward the direction of the

bottom of thé45stiree Bhislé esmpree rstiRe ofthasibstisndk fiereseayioadhs ssidrab reduced risk

of leaving fopgxamMPIer ff YHeByHemMlR: rEierabibhdRR iDlgiPar i slasesl s g degakable or
puncturable closure part 15. This part serves t%#éevent substance of the enclosure from filling the

interstice befWSRITHAEFLIPPEA LI UPBiRT fEnalifd thendBamirbisarmeirg it idBmprises a
peripheral pegiasddoingitdingtaneellecting recess 16. The collecting recess forms a U-shape in
transversal section (figure 3) which opens in the direction of the sealinﬁ foil. The recess is preferably

continuously &% EAAES: TFRE IR S RAENRE LB R IR e ByteEsBrar8continuous

recessed porioasmwhidibmaycaatsapiaied by dRinfoisingmrlsmesisomyalsiiferexample. The
collecting recess comprises an inner peripheral portion of wall 17 into which is provided a series of

outlet openifePS oMLY I HitbEe R daridishit iR ireddRdisstrests ahd e collecting recess

16. The outlgkppanings«lse teraearpsisictivne oohe:flavret dhe1 echitiidgeshiisiiudsirtbatenclosure. The
centrifuged liquid is forced to I{)?a s the openings which can be sized as a function of the type of

beverage to BEBRSERIOA R 8 48°88p REELh B PR et iz AL ENE €A%k advantageous
to provide srpgdier TheBINGS haniordwagdeenfapediaane eaffps exirastoy-ohiaapreckgtational speed,

B e e R e SR T A A A
surface of the side wall of the body and in the direction of the bottom of the dished
body can extend from the recess to create further sealing against possible ingress of
liquid between the lid and the inner surface of the body of the capsule. Of course, the
form of the collecting recessed means can take different configurations without
departing from the scope of the invention. For example, the recess 16 can be formed
by the lid 8 and the side wall 7 of the dished body (as illustrated in figure 13). In this
case, the outer peripheral portion 19 can be omitted.

As illustrated in the figures, the series of outlet openings, ¢.g., slots 18, are preferably
placed at or close to the widening part of the enclosure relative to the central axis A.
Therefore, the centrifuged liquid will tend to be guided along the inner surface of the
side wall of the body, up to the inner side 12 of the lid, and then through the slots.
The lid 8 is fully closed by the sealing foil 3 when it is sealed onto the rim of the
dished body. In a possible alternative, the sealing foil could cover only the collecting
recess including the region of the slots.

It should be noticed that the lid 8 can be a rigid or semi-rigid member made of

thermoformed or injected plastic for instance. However, this part could also be made
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capsule. As a consequence, the interaction between water and the coffee particles is higher and liquid
can charge more in coffee solids. As illustrated in this example, the openings may be slots or holes

which arc dgtaaesd 4#viatervals in the inner peripheral portion of wall 17. FBEEBERAW0F0E2number of
slots can range of from 5 to 200, preferably of from 10 to 100. These slots have preferably a width that

is smaller thgp the siRtisticaliRypians dizs Qhike BaticesphthacubsiananntebLe st the slots
have a width of less than 500 microns for a substance which is ground coffee. The slots may extend if

necessary ofdptHEhtrambRiiPREAIMEHESEHBM of the recess 16. The slots can be replaced by

holes of circylapsaiirRehRving ardiamaier waAeS Igpthelstalisticabanetage sire Qfhgt particles of
the substance. The collecting recess 16 forms a peripheral groove of small depth, e.g., between 2 and

10 mm to allti ihddafgdraibh Sitpreliding FlEhHBBIs St sugH YRS S EARERY FSiftEIHSBUY outlets for the
brewed liquidwhish ispIQUNGaddR tRersansHiR s Wil plaibethlaternthendesriptignhe collecting

recess 16 further comprises an outer peripheral portion 19 forming an edge bearing onto a scat portion

20 of the disfEHHYES AR QoS hesRASEE Y EtRgad g hffersesst ot 2ofaabre or less

tight fit engaggament pAseadditicnahseslingeartipRFirestendinemiong therinternalrsuefage of the side
wall of the body and in the direction of the bottom of the dished body can extend from the recess to

create furtheFSelflirgmbarianbosptedig-ssdithrguibaped hodi ﬂlié}%éhé%bﬂﬁé% f8i&RIfFace of the

body of the capabigioRhraussRicigsfByIghibgiclasting recessed means can take different
configurations without departing from the scope of the invention. For example, the recess 16 can be

formed by thEfP SRy LUSing dusiprus e dmedidgnde hrRisige AePREIRNLSY S this case, the

outer periphgratpadion E3aan Pendnsited dAsibistiaied in the figures, the series of outlet openings,
e.g., slots 18, are preferably placed at or close to the widening part of the enclosure relative to the

central axis AN haRERRICH SUBRERIGEERRSIG Wi ETATIS IO BEAcAnd AIBRYF RS iRIEREII9ACe of the
side wall of the/Reds. upsithecimar Sidedhte olthadidihasndtogmiineusbinassieta. The lid 8 is fully

closed by the sealing foil. 3 when it is sealed onto, the rim of the dished body. In a passible alternative,

the sealing fEAPEBIRGRBHES 6rigPthabeiocs fgrRengdraiediang! dhs ragsyle of tRQSE IR Should be

noticed that the did & kaattbeddigidRiseaidigdddembairmage of theramaiosned erdnjescted plastic for
instance. However, this part could also be made of a flexible membrane which is sealed to the inner

surface of thididIEE BRI WirEHMEharBin PR the 1B B Sk SABTRVRISAEAR ¥ EB4 386 be noticed

that a filter walhsignasabe wiaseetdosior e aThlasurpg@inatihe Jacids syilage2b2 ief the lid. A filter
wall can provide an improved.filtration, for example, for bsta&ée of very thin particle size and/or for

delaying theVE1%KSd BF e ﬂt?i“ﬁf@g&ﬁ&ﬁ%iﬂ MOEHEIBREB DY LS SHRB% MyRFBressure drop. A
filter wall camdxgea Tapeffifier prolidelashisafimutathichibis Gliediasio thfrifare dntef the lid. The lid

can be simply i(gs rte'% in tatlterqjsg}ep %rﬁ peigj1 blqtd {)nrt?e Hx? li)ry any Sﬁ,liatl{{’t le 1Eona?terction means such
as by ultrasdhf 81&?6.“’6 eater can be inserte e fluid circuit to heat fresh wate
coming from the reservoir or alternatively can be in the water reservoir that becomes a
water boiler in such case. Of course, water can also be taken directly from a domestic
water supply via a water plug connection.
Water can be fed in the module 24 at low pressure or even at gravity pressure. For
example, a pressure of between 0 and 2 bar above atmospheric pressure can be
envisaged at the water inlet of the module. Water at higher pressure than 2 bar could
also be delivered if a pressure pump is utilized such a piston pump.
The brewing module 24 can comprise two main capsule encasing sub-assemblies 29,
30; mainly comprising a water injection sub-assembly or water injection head and a
liquid receiving subassembly including a capsule holder. The two subassemblies form
positioning and centring means for the capsule in the device.
The two assemblies' closes together to encase a capsule therein for example by a
bayonet-type connection system 31. The liquid receiving subassembly 30 comprises a

liquid duct 32, for example, protruding on a side of the subassembly for guiding the
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The system including a capsule of the invention and a beverage preparation device is illustrated in
figures 7 and 8 and described now. Thus, the system comprises a capsule 1 as aforementioned and a
beverage prPatetortsseice 23. The device has a module 24 into which a €4J¥ER3098/936¢1hserted.
The capsule contains a food substance for being brewed and the capsule is removed from the module

after use for haing ISEHHRE (6rBind JurESiR-LaREKCHNG Q& QLB RN INAIARIH G materials).
The module 24 is in fluid communication with a water supply such as a water reservoir 25. A fluid

transport medAts st i sugipsas roprdvried PRivdt gl @ridurce i Bedd deimiBg Aodule and the
water suppi/iiRiGH R P1:R8d s {uHBHRIOMARCLIQIERLIAIR: e iKGioyis Rolargavater enters

the module. The water heater can be inserted in the fluid circuit to heat fresh water coming from the

reservoir or SRerhatively waicbémarswiateitestsdor thatnibndeussdhsdildidn such case. Of

course, watggeanRlgonnestakansirestiv fiome-ARMeRtC WRIRT3SIP R IXRiRoWRLA RS §oNnnection.
Water can be fed in the module 24 at low pressure or even at gravity pressure. For example, a

pressure of Batsesrplainadblysr BidsdexrritoneReipreti g ddissixingsagatianbhe Water inlet of
the module. ¥Naperat HERRS RIESSVIS iR dpRalcGerlel AlsRendRliveigthifoa REgIgsUrR pump is utilized

such a piston pump. The brewing module 24 can comprise two main capsule encasing sub-assemblies
29, 30; maink} @Dﬁg a water injection sub-assembly or water injection head and a liquid receiving

subassembly Hclyiing ﬁl%&%ﬂﬁlﬁﬁ&%&%}@tﬂ\y@ shtaAsaRIPRIIREIRIEh BASHOBIRg I AIdLGeNtring means
for the capsule in the device. The two assemblies' closes together to encase a capsule therein for
example by SI84V6HELRES B8MSEction system 31. The liquid receiving subassembly 30 comprises a

liquid duct 3Zhfowexamplesioraiivaisehhacsidprabiheveabaagenbly fohgridingdhateentdfuged liquid
coming out of the capsule to a service receptacle such as a cup_or glass. The liquid duct is in

communicatiohSRRAHGRE setsiisrB 3 igHbn g 4 Gl e Wadblaced at a short distance about a
capsule holdgrfaimactbyiguietadi pgddronh34dnte whishsth e capstdadsinsesied asilystrated in figure 8.

The liquid recejver defines with the drum an intermediate cavity 63 for collecting the liguid as will be

explained laf§i{t e SECHHHBR. BN the RRRITTEVANINGBEB AL SRIHBH 86 CaPEFace means for

driving the capstjeireseiMingolhiR BéinJaatiopyinsicatihe silvessermbily i haidrivig means comprise

P & el Tt ioneip relare to an oater bate 38 ot e iquil vebever 13 by a
rotational guiding means 39 like a ball bearing or needle bearing. Therefore, the
rotary drum is designed to rotate around a median axis I whereas the outer base 38 of
the receiver is fixed relative to the device. The liquid receiver 33 can be fixed to a
housing 43 of the motor by bolts 44 for example. A mechanical coupling 41 is placed
at the interface between the rotating shaft 37 of the drum and the shaft 42 of the motor
40.
Considering the water injection subassembly 29, as illustrated in figures 10 and 11, it
comprises a centrally arranged water injector 45 which is fixed relative to longitudinal
axis I of the device. The water injector comprises a central tubular member 46 for
transporting water from the inlet 35 to a water outlet 47 that is intended to protrude
inside the enclosure 14 of the capsule. The water outlet is formed of a puncturing
means 48 such as a sharp tubular tip that is able to create a puncture hole through the
closing foil of the capsule and through the eventual breakable part of the tubular inlet
13 of the lid.
About the water injector is mounted a capsule rotary engaging part 49. The engaging
part 49 has a central bore for receiving the water injector and rotational guiding means
such as a ball or needle bearing 50 inserted between the part 49 and the injector 45.
The engaging part further comprises outlet piercing members 51, 52, 53, 54
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The water injection subassembly comprises a water inlet side comprising a water inlet 35
communicating upstream with the water fluid circuit 27. In relation to figures 9 and 10, the rotary drum
34 is shapeWa2808id#6capsule holder with an internal cavity 36 complemREEAED20pPEd 1D receive
the capsule. The rotary drum 34 prolongs itself axially by a rotating shaft 37 which is maintained in

rotational relglipnsfi E%&?ﬂ\éed%%ﬁié%@%@nér%il@g Jeuid pereivers hyargtaianaguiding
means 39 like a ball bearing or needle bearln%. herefore, the rotary drum is designed to rotate around

a median axféh Rhenstlsclidiical prisiesendthise lated ertiingutrsrtiis to eHEUGR he liquid

receiver 33 GamPadikgchitha RaHaINGHAS Qfrtine Bﬁﬁﬁﬁfebm?@{ﬁfb‘ﬂndg’ﬁﬁﬁ%&@'@re%%%'%é%?a' coupling
41 is placed at the interface between the rotating shaft 37 of the drum and the shaft 42 of the motor

40. ConsidetfifgPeiehrarepithsctiah Siustaabbyeyonlydintdaed S PIRifSSATRhQPEIIBEE omprises a
centrally arrapged-waige injeatecAbish iBfixedrelaivartolonaitudnalaxisJeiithe.dryice. The water

injector comprises a central tubular member 46 for transporting water from the inlet 35 to a water outlet
47 that is intehbetido protrude inside the enclosure 14 of the capsule. The water outlet is formed of a

puncturing meaRst: I ShaaspedMntURVEaLHR, thatia bR chaaieashnBH B alenthrough the
closing foil of the capsule and throu%rél the eventual breakable part of the tubular inlet 13 of the lid.

About the wARSPRERSSSMR YRSUHESE 2048psandtrdting Ba dlogif fariddat irdischatsrd iiam 49 has a
central bore figr ge¢RVINB N NEISEiIISSIDEANBLrAtatigBbAUIdiRA RS SYChasethBPhQr needle

bearing 50 inserted between the part 49 and the injector 45. The engaging part further comprises
outlet piercirfty Mehfbiresal gpamylyensraingrgytrem avdichdnaisademskyitig W58esY of the part 49.

The piercingomaiphesgisanmdensmaibcingticahportinasinithecsiaeg puttiog swiiatedble to cut or
perforate small holes in the sealing foil 3 of the capsule. The piercing members are arranged at the

periphery of RS SIRgIRsEinbesrl sUBCe Wi B ApRliSY S pPiREderse var iRt AitAE Chpsule for

the centrifuged tigpldiéadarvapibeccapsivetiermindosenpialsitenms Rirbgvickhdesarding to one aspect
of the inventjon, the water injection subassembly 29 further comprises a valve system 56 for

controlling tHEHHRE FIRSidl HEAUE S OTHYLLPFB h GRS FEvi¥e. B FERANGBB%an be arranged

on the capsye¢aias irengrging PartA i tigdoms phanannuatiengagipgearianddanbich is biased
under the force of elastic loading means 58 such as springs. The annular engaging portion 57 includes

a pressing pBPINEraY sLPGER Y [PRIERSISHES 2 bRy FSFEE b th SHISF EISH MTWSER the capsule to

be able to regi¢ishibpdl@wnofdighithudatdh fosgaldhe pirtie adingapeans. Thestsface 59 can
form a cone or "V" for in¢reasing the sealing pressure in a Jocalized arca. The engaggi[ig portion 57

further comptide"sih RLHYL: BT 8RR nPEF oha/ A Ehe Y8y B0 e Ettted in a space

located betweerythadagsperiirclesshpeesintesforce Madierihinohibmensgaging part 49.
Therefore, at a rest p?sition, the e gagin% p(i#jon 57 of the valve system keeps .(:Iosipq(()n the rim of
the capsule UHESPRTESERFHRIE PBISEIRY the PEXilibib theamewes @ tubular portion o Skt

62 which protrudes in the internal annular chamber 63 of the liquid receiving
subassembly 30 when the two subassemblies are closed relatively one another about a
capsule. This tubular portion of skirt 62 forms an impact wall for the centrifuged
liquid under pressure that passes through the valve system. This portion 62 is
preferably fixed on the subassembly 29. The subassembly further comprises a
handling portion 64 for facilitating the connection on the liquid receiving
subassembly 30. This handling portion 64 can have a knurled peripheral surface for
handling. The handling portion can be fixed on the fixed base of the subassembly 29
by screws 67.

This portion could of course be replaced by a lever mechanism or a similar handling
means.

As already mentioned, connection means are provided for the relative connection of
the two subassemblies 29, 30. For example, small pins 65 are provided on the side of

the tubular surface of the water injection subassembly 29 which can engage side
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The capsule engaging subassembly 29 may further comprise a tubular portion of skirt 62 which
protrudes in the internal annular chamber 63 of the liquid receiving subassembly 30 when the two
subassemb{£Q ZIB %Y relatively one another about a capsule. This tub ST AR Bi08kHt 62 forms
an impact wall for the centrifuged liquid under pressure that passes through the valve system. This
portion 62 idqekifey apéniings 6 orilthestubakaesmifie @ 6f fhiodiquidasseiving Subtissermbiy@®es a handling

portion 64 far, facilitating the connection qn the liquid receiving su emphl . This handling portion
64 can havgrhaelz?l{i?rrl%(f %él}% ‘8?£’§§¥F§8§$8P B frlls'gs.e %(]el S%ﬁgﬁ,%%%ggﬁgé '§a%ny be fixed on the fixed
base of the suatassa ralgyp!20 dnheticalvel Gard meveocut fooendbbingthespinstoonigageithy a lever

mechanism gr. a similar. h i ans. As.al fe]a! i rovided for
the relative éiglﬁ%fgc?%r? 'gg%né;étrv@g{gﬁglggégtrﬁﬁ|%%ﬁggcn%8{%o%%%%ﬁrﬁgﬂgﬁsr&%@n@gﬁg provided on
the side of tiestbydaetstypecemidttion means;Foronstuisess thntadiag medoh com teanglagioatdie locking
openings 660{39 utrrée tg%;sl%r s?érefae%(‘el'igf tggtl)iq%d rece(i,\{li@%ﬁ%’ﬁ?'ﬁ? by 30. Therefore, connection
between the Tho SUBASSemMBIies can B ca rlealgﬁﬁay a rotational angular or helical closure movement
for enabling The qaipsute systeny efiitke dtientj openikg bbically accretingttecthednlewting means can be
envisaged to teplace.this bayanef-type .connection means. For instance: a threagding{means or a
translationaPE'I%%alr 'ﬁaea%a %‘glﬁ éee&égr?vﬁggag%gy %r%mp’)lé‘ééﬁne simﬂeég |ﬁsﬁ?én g?? égggsule system of
the inventiomelativetybarsi caibgheecegl| iy wistenhetting thepbaycipét-typeecoapsctionienide is opened by
moving the two subassemblies 29, 30.relafiyely ong another, e.9.. by disconnecting the bayonet-type
connection R sa_glﬁ' r';}?név ﬂ\%um%sgﬁ%alggeyrﬁbégs 5 rgbu?ksa 3 rgls%uff,s%lsseﬁlla e bé%gee?aled capsule 1
containing actmtairgn st fomsb substansetan instediintbe devicepnee placeddrcthdtsavitshefbeating drum

36. The capgyi can B HRoP B AR IR T SPGB RSty the sealing fo

3. The device Is se the subassembly 29 being connected back onto the subassembly 30

y
and locked igpstight olesed borihesealingfaild | dhiedepissiiiothemelessdindhs shasea®nR8 water
injector that @ﬂé@éﬁk@&%ﬂ%@ﬁ ShRling Lo AnAARG Ul M0 i it ag el darpiaahsthe water inlet

35 of the capsule. At the same time, several liquid outlets are pierced at the periphery of the sealing

foil by the odndkpleekrsyperitiane theaapsuleyaaneas b thepuatshiticeion WatricsegsmoVER the central
water injectQpélszaiRPHEW HORS GPpu1e i@ shiFethénp RsERRHGNEAURS seAe Il Y3 alfaMe gas to escape

the capsule while water is introduced in. The cagsule can be driven in rotation by agtjvating the rotary
motor 40. TIF3PSHIF: A e SUNE MmE sy ek Eﬂﬂ,ﬁa?f" B ARFiBIFRSE z?frfh@ %%ﬁ'ﬂgeﬁ%gg Qvater injection

start being iReMgoRAl bytiir caflsujsaciaiohimbéierser efmadhiandisy bejaatieducadiatiha starts. For
instance, it might be adyvantageous for brewing grogund cqffee, to allow during several seconds that
water fills in??%'élgpvéﬁlg'%‘é 8??%@?{%@‘9?8‘8%%#&8&% ?1?0% e § énctgf)sule. Thus, water
can properlyinjditiaisubisenblies thalive; Has ticpsichire dentdfisgrovhitechytavisitingdaféde area to

remain dry in the coffee portion. The centrifugation is carried aut by rotating t syle around the
] oo TS SABFLIS TAD O ST S BVRH PH A B O A K SPOVST Ao TRRSHARE cmauie The
rotational spefitid sentrifugillppxiration ¢Q0betoat @ Outca rthie semeniimiess (Hate), injectionrstatably of from

according to T s e e e T nigher the
rotational spegstation sayteer 15 o : : _ ' :
For instance, it might be advantageous for brewing ground édffee, to ailow during
- several seconds that water fills in the capsule before s_tarting the centrifugal operation”
by rotating ihe capsule. Thus, water can properly infiltrate in the coffee before, the ‘
liquid is centrifuged théreby avoiding éoffee area to remain dry in the coffee portion.
The .centrifugatidn is carried out by rotating the capSulg around the central axis I of
rotation of the device that is preferably aligned to the central axis A of the capsule.
The rotational speed is prefgrably of from 1000 to 12000 round-per-minutes (rpm),
more preferably of from 1500 to 8000 rpm. A control unit can be provided-in the
| device for setting the rotational speed according to ihe nature of thevl liquid to be

brewed and/or the substance in the capsule. The lﬁéher the rotational speed, the higher
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RECTIFIED SHEET (RULE 91) ISA/EP the pressure is exerted at the peripheral wall of the capsule
and the more substance is compacted on the sidewall of the capsule. It is important to notice that

higher rotati®iar@)8adsissoromote brewing of coffee extract containing a lowREBHIR30O8t®At Since the
residence time of liquid in the coffee bed is shorter. Lower rotational speeds provide coffee of higher

strength (coffigeselidi CORtentkSiNGa IS dRRIRENCS Ainae @k! B&E@d@ 4he ERRRUIE lalonges iBrewing takes

place in the capsule by water traversin% the substance thereby providing an extraction or partial or

total disperskinpreiRsetEH et RIS K ediinoAeat iR fuléelsallowed to pass
through the AU PYRUIEAIRDIEG:ARR YA LR SARSIE S O VRHSNEH Under the

effect of centrifugal forces, the substance, such as coffee powder, tends to compact itself radially

against the psHBediesdaace tmesftHevahdobgreodiembed dp shnstan Heress it /sl to flow
through the subsitanasdhis resiisin tiamsubatangribengdhorhirampasisdand intimstely wetted by

water. Due tg the high rotational movement of the capsule, the centrifugal forces exert themselves
uniformly onltféi¢iadbcsamaisupdensse. Bigrday trksy 3 e camstp BioMAS IRy $HURE uniform

compared torks sl SBAKAHS HISING A RIBSSH @RI IR HRIIHIS QAP HIG iR 6aPsule. As a result,
there is lower risk of preferential flow path through the substance which could lead to areas which are

not properly HeRdHian@ o othsiapesy pretiedtdigsarddeesd Hrddiet wRA trdasid coffee powder,
the liquid thahfeaghas thedniesRalidevptahiie eaRsvigs a iauid xikadt o Thsdigndnextract is then

forced to flow upwards along the internal surface of the sidewall of the capsule. The widening of the
sidewall 7 of'tfh -capsule promotes the upward flow of the liquid in the capsule in direction of the

openings. ThagepiteireRedNgs dFiRfIneeacarUseHRIIER CARAUS RFRI#R% as adHasteon of the
substance stored in the capsule. Small openings such as slots of small width or holes of small

diameter tentPIBPBFOVRRI ARl naeRiAtLGS RSTBbSHRE Lo a arfiths<ie s Rid&ire of the capsule
while allowing, gyl then dirdichexbiaigt i Rass Me0PeniRash s asaforementionet the openings may

also provide a flow restriction that impacts on the interaction of water with the substance and on the

creation of fG4RSBRGRRERP RSB itHe ML i iaKte by Metied Bl Ao Pomiostifibigh restrictions that

create shear§pitigsadnth cOMSREVENYcophgsaiRfoam dis0fer & erea: thomelgas rrfyaied in the
capsule can become entraEped in the |i8rL?Jid and forms, due to t‘h?‘_\i,%re‘ssu‘re release after the flow

restriction, a¥hGHIS S LhRIBHABRSs SR IRRIRGRIE: RroatreddRRILPLEH 58 BPFRe device can start

opening as RigEFsHE-EhjfKd toaiaasesceibiRavialye progaleaving thecapiderdbarefpr@ca certain
time delay before opening cgn he controlled by the valve systﬁm to epable %He interaction

fficien
between waf@PSHE the LTHYLARE e ShiaMId WK HEPERiSETRE R e Sy el G SRRSEINGS on various

parameters sufibhasothe leeaiidfugakspeied e doiseRxartesthy the shassicprpding treass (i.e., spring
stiffness), the pressure drop as created by the sybstance and outlet openings, etc. The opening of the
valve systeni OREH 8&%%?’892%@&%18@% Fme VR %t%wﬁfﬁmdegg @w@e&ﬁﬁquid

increases onigswiksrhsWwipade iscahidaednstiestteh B papsutenef i éinfaasdatsaide substantially

flexible to flex under the effect of the pressure, qf liquid. Therefore, the relative movement between the

pressing SRR é&s&ﬁ%@ﬁ&e@%aﬁﬁr?}ﬁﬁg&@ e RBRHE o QS KIS B8 18 smai

interstice upsideaallof dfehealyessisiesmdts ehatiyelyifi dlo votatiba dlaie edtheacipholcliguid can be

formed thatLiﬁanacts OE he internal surface of the portion of skirt 62. The liquid starts to fill the cavity
Sind:

68 of the liq SPEEEEbly and liquid can drain through the liquid duct 32 to be collected in
a cup or glaschpéacrdlctngraiegingloftie eHitssneds tictbgphwentosiiidal atachinidigorasel2 and 13,

the same numeral references have been taken to identify the same or. equjvalent technical means. In
this mode. 1TSS ST AT ULt (L EPSIABHE TSR D U ATAE TR I dbber elmstic
0-ring 69 inseftinglbdiweeRradit e ing vdeadd bHanfhactiseddqettionted sofithpavwiies injéation
subassembly 29. The Q-ring is maintaiped.between twp concave portions 70, 71 of the valve system.
poenpigliin &5 Rt I b e S R R A
create a passageabatoregitiinieni, hobiiwmioapsuis akd previdechifgvsusiaiceionhhrapinghicg surface can
be shaped

on the interaction of water with the substance and on the creation of foam or crema on
the top of the beverage. These holes also form sufficient restrictions that create shear
forces and consequently generate foam or coffee crema. Some gas contained in the
capsule can become entrapped in the liquid and forms, due to the pressure release

after the flow restriction, a multitude of small bubbles in the liquid.
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with a sharp tip or edge that can create a concentration of forces on the rim. Of course, it could be

imagined that the elastic loading means and the pinching portion are the same element. For example,
the pinchingX@008/1886Sbe made of rubber-elastic material. In the mode of HIgUIER2A0B/6563 82 the water
injector can be a simple water inlet in the capsule with no puncture means. In this case, the capsule is

pre-opened hgigrenit isjpseyigehinsierdsy @&i&@pa&h&é‘@%@ﬁiﬁg'aksﬂl%%ﬁi’eegf%%e“ng, or a central
hole is perforated before the capsule is inserted in the device. Furthermore, a sealing engagement of
the water injtaGRePBNsertbrimubeny e vagthg FpsHe TIGIRRN abpiiéaintivrdriaealing pressure on

the top surfaggat the-rRRSUIR LERSIRIBIRIWHBIIS MRS HaH fromderkingisianddhetepsurface of the
capsule and from by-passing the capsule to release directly throu%h the liquid outlet. The capsule of

the inventiorPBaYFeaKNAREBVStReuBeRAEN CORtEr A dnn e SRS strhte aaRtMylskdel®and 15. The
general strugiyenat tievaaiaylgaiathecsamiemns iak the RIRaUH bodirseit sxsaRrt thahthe outlet

openings are formed by a filter paper, a woven or non-woven portion or another meshed or porous
membrane 722stisadteeissinich igprias AddnpsmdRenetrws o comisasdLy Bifcumferential band

of a porous migieiidle The AIaUsHEMetalBravidepdaaiistian ohthe fowntHRaiRLA GRtain pressure
drop, e.g., between 0.5 and 4 bar, and leading to a filtering of the solid particles. In particular, the size

of the pores JfetBEtdrea XA TLBCHYEs M AR AR e eyteafimed ieerapesaftiBies of particle

size as low 3st8Q ANiEhTR%. TRRRIRSHKR] depts alsRbEiRRdMhe i Py sabeaamayrface of the
porous band js lower than 50% of the total surface area of the surface of the band. The paper, fabric,

meshed or pSIRSHRAISTRIRAH His fdfRteaidha martrs Yaiedvhhaiciars vhsweladttor otherwise
combined torfae didlchn BHIRther tROpsHienD o6lgadbar@ arss.piutabr- RTINS BY faPRRUS CAIBPressible

material to provide a filtering function as well. For example, the material could be sponge or fabric.

According to i3ifde AP Okt SadLIBIRERS PSSP RS OSSR ARy IS & biSrise an
enclosure whigh isdarsnarsptaisiaeddrodyid andiz raiaus talliBpadibediabestdasly comprises a

main cavity 82 for storing the food, substance and a peripheral recess 81 for receiving. the liquid extract

that traverseR e pOt SRS ROEIOBPEH thel RetiaHishiat io-Bldbs cpriby deeddtsilig%idiimited by an

inner edge 83 @nd @NsabiesdiB1§4nd hgurotansiwallBbealn the hiidanretoa hnesiedasal 83 of the
recess 81. A gastight foil membrane 86 is preferably attached onto the outer rim 84 of the body. The

inner edge iSthtERRP B IS CRFHEIARE Mter rim in order to let a free space 85 between porous wall

80 and the foil ImembarR&Soflie porikwallsandreiserietbyhart 03, ulitasaiauelding onto the
inner edge 83. The poyous wall 80 can have gpenings (i.e., pares) along its whole syrface or along a
peripheral p&HiBRTSF VSW%??E%%%H stﬁeﬁ%ﬁro?%’ﬁjﬁa{ﬁ ies ot R Rive the

openings whadiasttheveBrikgbReitimndB8ds irethaftbpenifgSloading means is obtained by a
rubber elastic O-ring 69 inserting between a pinching surface 59 and a fixed portion
61 of the water injection subassembly 29. The O-ring is maintained between two
concave portions 70, 71 of the valve system. Again during brewing, the pressure of
liquid in the capsule tends to lift the pinching surface 59 to create a passage between
the rim 4 of the capsule and the pinching surface. The pinching surface can be shaped
with a sharp tip or edge that can create a concentration of forces on the rim. Of course,
it could be imagined that the elastic loading means and the pinching portion are the
same element. For example, the pinching portion can be made of rubber-elastic
material.

In the mode of figures 12 or 13, the water injector can be a simple water inlet in the
capsule with no puncture means. In this case, the capsule is pre-opened before it is
inserted in the device, i.e., the sealing foil is removed by peeling, or a central hole is
perforated before the capsule is inserted in the device. Furthermore, a sealing
engagement of the water injector can be performed by a sealing means 72 which

applies a certain sealing pressure on the top surface of the capsule. Therefore, water is
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In a different mode the two portions 87, 88 have the openings. The pressure is dependent on various
factors, in particular, the rotating speed of the capsule in the device, the radius at the peripheral
portion of w8 &persiEly, determining the relative centrifugal force "g" at RGd/B8210%1087)1and the size
of the openings. The size of the openings is preferably comprised between 1 and 600 microns. More

preferably, the.$izg-Qf H3eqPANINGN 5 SABRESSH-RRVETRRIQ 200 MICKAEfAImipgR flow
restriction means which creates a certain drop of pressure during the centrifugation of the capsule

along its cerfifaPueiso THerss draridy thieeshydic Surd petss of the porous wall should be lower than

50% of the tatgl saplacesrrer pfveaishiwelln mMestRIRIE By ameiiianA0% et capsulated figures 16
and 17 can be pierced in its centre 89 for injecting water in the enclosure 82 containing the substance.

As a result bBtHEHE DL ferT0il BTAREERE M ABEREF 96 hrecpistied thesxBpabiPidhAserted in a device

as described,h&fgiR- &%GQH&W%Q&?EM@& iRcaniEfugah rgiatirnelAcde g e ppeed: e.9., between
1000 and 16000 rpm, more preferably between 5000 and 12000 rpm. The brewing or dissolution

process take¥PEaTRAPEENEIbROHEByPhARetheaTsAlisd AhaosapsaAmbras 22eEisothitentrifugal

effect, the fogd licuHdstirugrse st RRUSHRAioR GhpRt8d c(Rvas Y Alsenaast ohdigwortion 88 if
porous) and leaves the enclosure via the interspace 85 then via the annular recess 81. The liquid is

allowed to |89t TSRS HHESHAR O kdhealRdVe drative 8 SSHANFigure 18 shows a

similar capsyie Rutaitoghe dNREPQIPYS Wal 8050t (Satk-pationB8ondich is sealed to
the external gasf[i%gt foil 86.and a peripheral portion 870 which is distant from the foil 86. In this

example, th@ &5 &%m&&%ﬁ%&% S pfidisnAs RfbESpUfTi St Bseberapdersttihe central

portion 880 R1gy A8\ FREAINGSIQY, MRYpRAIHes G RRengS. 14k this agnigpgiment. madiquid is allowed to
go between the outer foil 86 and the inner portion of wall 880 since bgth are sealed together. If a

sufficient pre¥&sTE aIrpndsHsa b e BS RN LEFRAIPRIDSH RS CAHRROTaYS BRRAE may not
necessarily gspiavidesionitbrancadeitiqnad Joyveresticdi on - MesnstBehms The yapée, dasesibed

previously. In this case, the flow restriction means in the capsule suffices to maintain a sufficient
pressure in tREGRLIBEAPECAR S UBRSAT 2GEBA Fhat bt 195 EEN WS RACESIEY. OFround coffee

and water. Fehexaiylengod esmieskR-type coffee with crema can be produced with a capsule
comprising a woven polymer membrane comprising rr?)ores within a range of between 10 to 200

microns. It cHhBQABtEATHAIHR BerBREFSF ol i SATOPHE B DA AL BB T Estriction means,
e.g., openinggateainl be savsdantiaityrarichiedipe mendic WHarlyxiadhie, axisreitptatiu@shn the examples
of figures 16 to 18 or IE‘? lined relative to said axis as in the example of figures Ito 6. In another possible
mode, the fISRPREStAELGH'Can be obtained or complemented by chicanes in the capsule and/or in the

device or a shndlmdsipueifigifesmingna tartieusihlane pathdalthedigtibe invention may also
comprise an enclosure which is formed of a dished body 2 and a porous wall 80. The
dished body comprises a main cavity 82 for storing the food substance and a
peripheral recess 81 for receiving the liquid extract that traverses the porous wall 80
during the centrifugation process. The recess 81 is delimited by an inner edge 83 and
an outer rim 84 . The porous wall 80 can be attached to an inner edge 83 of the recess
81. A gastight foil membrane 86 is preferably attached onto the outer rim 84 of the
body. The inner edge is preferably placed below the outer rim in order to let a free
space 85 between porous wall 80 and the foil membrane 86. The porous wall can be
sealed by heat or ultrasonic welding onto the inner edge 83.
The porous wall 80 can have openings (i.c., pores) along its whole surface or along a
peripheral portion of wall only. Figure 16 shows a portion of the wall 87 which
normally have the openings whereas the central portion 88 is free of openings.
In a different mode the two portions 87, 88 have the openings.
The pressure is dependent on various factors, in particular, the rotating speed of the

capsule in the device, the radius at the peripheral portion of wall 87 (specially,
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The system capsule of the invention provide remarkable brewing results with solid contents which are
higher than with usual systems. The results arc very reproducible from capsule to capsule.
Surprisingly\vé?efi98/198%o remarkably improved with a creamier, more stalR€ BHRE20$REF4 I ture. It
can be noted that the pressure drop of the restriction means can be measured by a pressure

measuremenkiesh EORSIHING Qfi fling WRISHIURAS! TressHre 5 SapsHILROGsBSRSHEINg the pressure
of water at the injection point at which liquid is allowed to pass the restriction means, i.e., the valve

system. Of RFBBEHd hsvirishthsapenasmipasslriahly camarssdprencsreliteli8@? in the scope of the
patent claimg ROk FreAlMiEy, Ihdiskdd fapdpeRarationagyicsiBasPrerating@ liquid food

from a food substance contained in a single-use capsule (1), removably insertable in the device, by
passing wat@tfEPaaPrine S adlanrcstirtiog sagsas v hieghprrifig £ tat R i drcaeHE (28) for

injecting walg 4 RIS A ATARSUBAIAL KA eseIdinG he.capsiis i dhedgvice, the

device ComponfstllTeg pores of the porous wall should be lower than 50% of the total surface area of
said wall, most preferably lower than 40%.
The capsule of figures 16 and 17 can be pierced in its centre 89 for injecting water in
the enclosure 82 containing the substance. As a result both the outer foil 86 and the
inner wall 80 are pierced. The capsule is inserted in a device as described before. The
capsule is driven in centrifugal rotation at a determined speed, ¢.g., between 1000 and
16000 rpm, more preferably between 5000 and 12000 rpm. The brewing or
dissolution process takes place in the enclosure by water traversing the substance. As
a result of the centrifugal effect, the food liquid traverses the porous portion of wall
87, (eventually also part of the portion 88 if porous) and leaves the enclosure via the
interspace 85 then via the annular recess 81. The liquid is allowed to leave the capsule
via pierced holes made in the foil above the recess 81.
Figure 18 shows a similar capsule but with the inner porous wall 80 comprising a
central portion 880 which is sealed to the external gastight foil 86 and a peripheral
portion 870 which is distant from the foil 86. In this example, the peripheral portion
870 comprises the outlet openings of the enclosure. The central portion 880 may have
openings or may be free of openings. In this embodiment, no liquid is allowed to go
between the outer foil 86 and the inner portion of wall 880 since both are sealed
together. If a sufficient pressure drop is created at the portions of wall 870 in the
capsule, the device may not necessarily be provided with an additional flow
restriction means such as the valve described previously. In this case, the flow
restriction means in the capsule suffices to maintain a sufficient pressure in the
enclosure and so obtain a good interaction between the substance, ¢.g., ground coffee
and water. For example, good espresso-type coffee with crema can be produced with
a capsule comprising a woven polymer membrane comprising pores within a range of
between 10 to 200 microns.
It can be noted that the peripheral portion of the capsule comprising the restriction

means, €.g., openings, can be substantially oriented perpendicularly to the axis of

19



a water injector (45), as part of the water injection head (29), arranged for introducing water along a
central axis relative to the capsule holder (34), and means (40) for driving the capsule holder (34) in
centrifugatioM@ ORIt @EXIS of rotation (1) aligned with said central axis of B¢ FR388&Fedider |
characterized in that at least one opening means (51, 52, 53, 54) for providing at least one liquid
delivery outlgiinthe.capamie xSajl QRaTRg-Ra S heipginiasrd iIARessiond alativehneffset to said
central axis of the capsule holder. 2. Device according to claim 1, wherein the said opening means
comprises afT¢YIeRE Bedtemy iBmber and/or cutting member and/or burning member. 3. Device

according tOIﬁ'@H&KerV}SB%@Ié S ORRNMGVIEANSRABRIBE D BAREE S RIRcingHRampers distributed
along a substantially circular path about the central axis. 4. Device according to claim 3, wherein the

series of pief&isgnFeihHis sasHipABOLindhe HRyisTRE BB A TYFRHSJ MEEE fotfUeHsall liquid
delivery outlets,ahiae Berirhgqyial the capsule. 5. Device according to any of the preceding claims,

wherein the o enin%means are mounted on the rotary en%a%in%member or capsule holder to open
the capsule, B1§ Systeresaplpddhpigysytinnueade dmaalithlg Parative sagkyeitese i closure of the

rotary engagipgtsnemiecng hencapsiehaldsnaloucne Tapselaluboviceqr6eanding to any of the
preceding claims, wherein the water injector comprises a piercing member. )

from capsule to capsule. Surprisingly, crema is also remarkably improved with a

creamier, more stable and thicker texture.

It can be noted that the pressure drop of the restriction means can be measured by a

pressure measurement test consisting of filling water under pressure in the capsule

and measuring the pressure of water at the injection point at which liquid is allowed to

pass the restriction means, i.¢., the valve system.

Of course, the invention may encompass many variants which are included in the

scope of the patent claims that follow.
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7. Device according to claim 6, wherein the piercing member is arranged as a hollow piercing tube for
injecting water in the centre of the capsule. 8. Device according to claim 7, wherein the piercing
member has a diameter of less than 5 mm, preferably, between 0.9 and 2.9 mm. 9. Method for
preparing a food liquid from a food substance contained in a single-use capsule by passing water
through the gybgiVISe comprising: driving the capsule in centrifugal rotation while introducing
water in the centre of capsule, passing water through the substance to form a food liquid, opening
at least one liquid delivery outlet in the capsule which is peripherally offset relative to the centre of the

capsule and deliyaring saigkdipuiidiboae srid @B igashasrligyiddelivenooileh aeein the at least one
liquid delivery outlet is obtained by piercing the capsule. 10. Method according to claim 9, wherein the
at least one NLTEF IR BUAP & OBELAERT GoPikFciig ' S4TRY MerRBne dherekpsble. 11
Method accgrglisiggavany oielaimsOsitbdi@nyeiangin cvpdalelsctitinkiagd Natlee iapRsivie ibaaugh an
oPeNIng Of Ig g A B I Ry A SR O Poand 212 Bilier (34) for holding the

capsule in the device,

the device comprising:

a water injector (45), as part of the water injection head (29), arranged for

introducing water along a central axis relative to the capsule holder (34), and

means (40) for driving the capsule holder (34) in centrifugation around an axis of

rotation (I) aligned with said central axis of the capsule holder , characterized in that

at least one opening means (51, 52, 53, 54) for providing at least one liquid delivery

outlet in the capsule ; said opening means being placed in a position relatively offset

to said central axis of the capsule holder.

2. Device according to claim 1, wherein the said opening means comprises at least

one piercing member and/or cutting member and/or burning member.

3. Device according to claim 2, wherein said opening means comprises a series of

piercing members distributed along a substantially circular path about the central axis.

4. Device according to claim 3, wherein the series of piercing members comprises at
least four members for forming at least four small liquid delivery outlets at the

periphery of the capsule.

5. Device according to any of the preceding claims, wherein the opening means are
mounted on the rotary engaging member or capsule holder to open the capsule, e.g.,
pierce the liquid inlet(s) in the capsule, during relative engagement or closure of the

rotary engaging member and the capsule holder about the capsule.

6. Device according to any of the preceding claims, wherein the water injector

comprises a piercing member.
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12 Method according to any of claims 9 to 11 , wherein water is introduced in the centre of the capsule
after having pierced a water inlet in the centre of the capsule. 13 System comprising a device for
preparing a liquid food from a food substance contained in a single-use capsule, removably insertable
in the device, by passing water through the substance in the capsule, comprising a water injection

head for injegtipgwtasdortigecargtim and ReranRsHeNldRE fREkBIdinctthe sapauieHpIibe device, the
system comprising a single-use capsule containing a food substance to be inserted in the device and,

the device cBIffsHRHYPe 105 Rising RateT s sadeRE BataPiHjection head, arranged for introducing

water along a central axis relative to the capsule holder, and
8. Device according to claim 7, wherein the piercing member has a diameter of less

than 5 mm, preferably, between 0.9 and 2.9 mm.

9. Method for preparing a food liquid from a food substance contained in a single-use
capsule by passing water through the substance comprising:

driving the capsule in centrifugal rotation while introducing water in the centre
of capsule,

passing water through the substance to form a food liquid,

opening at least one liquid delivery outlet in the capsule which is peripherally
offset relative to the centre of the capsule and delivering said liquid from said at least
one liquid delivery outlet, wherein the at least one liquid delivery outlet is obtained by

piercing the capsule.

10. Method according to claim 9, wherein the at least one liquid delivery outlet is

obtained by piercing a sealing membrane of the capsule.

11 Method according to any of claims 9 to 10, wherein water is introduced in the

capsule through an opening of less than 5 mm, preferably between 0.9 and 2.9 mm.

12 Method according to any of claims 9 to 11 , wherein water is introduced in the

centre of the capsule after having pierced a water inlet in the centre of the capsule.

13 System comprising a device for preparing a liquid food from a food substance
contained in a single-use capsule, removably insertable in the device, by passing
water through the substance in the capsule, comprising a water injection head for
injecting water in the capsule and a capsule holder for holding the capsule in the
device,
the system comprising

a single-use capsule containing a food substance to be inserted in the device

and,
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means for driving the capsule holder in centrifugation around an axis of rotation (I) aligned with said
central axis of the capsule holder characterized in that the device comprises at least one opening
means for providing at least one liquid delivery outlet in the capsule ; said opening means being
placed in a position relatively offset to said central axis of the capsule holder. 14. System according to
claim 13, wherein the crRpgide-6a1pREiaes a perforable membrane made of aluminium and/or polymer

materials. 15. System according to claim 14, wherein the perforable membrane has a thickness
between 10 and 200 WHEFJRicctor, as part of the water injection head, arranged for introducing

water along a central axis relative to the capsule holder, and

means for driving the capsule holder in centrifugation around an axis of
rotation (I) aligned with said central axis of the capsule holder

characterized in that the device comprises at least one opening means for
providing at least one liquid delivery outlet in the capsule ; said opening means being

placed in a position relatively offset to said central axis of the capsule holder.

14. System according to claim 13, wherein the capsule comprises a perforable

membrane made of aluminium and/or polymer materials.

15. System according to claim 14, wherein the perforable membrane has a thickness

between 10 and 200 microns.
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