Capsule system, device and method for preparing a food liquid contained in a receptacle by
centrifugation The present invention relates to a device and capsule system for preparing a food liquid
from a food Wighesit8edntained in a receptacle by passing water through HETSERZSE8INg
centrifugal forces. It is known to prepare beverages wherein a mixture consisting of brewed coffee and
coffee powder is separated with centrifugal forces. Such a mixture is obtained by bringing hot water

and coffee poyder iggether forg defined fime, He walet s en forged tnfough a,sqfeeny on which
screen powder erialris présen. XISeIcr%%t%)é?e ms corigiSt g1, placing tne cottee powder in a
Y

receptacle which is usually a non-rem&Yaie aé’gfcgnnt"lra{c%el lich as in EP 0367 600B1. Such

devices have many disadvantages. Firstly, the coffee powder must be properly dosed manually in the
receptacle. Sdwophenthevcanrifughtts offeeevastarisbcgmds siistandadt presirioezrefooded by scraping
the surface qf i Igcepiagle, A% aaesul e cofies Prenvralion requires,a ot gfmapyal handiing and
iS SO very time consuming. suaﬁy Coffee Tesnness can atso vgr{} aﬁl&gan(ﬁhls can impact on the cup
guality becausbstoffeaisomesgengndifyriresn 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 s_éb@dﬁnm@@mmméw@éagaﬁ)\qh@wﬁy eanivimyg admimhe@ﬁbrew@@efmems have never
reached an '9&‘?{%@23'8%?@Eég%é%%ﬁ%ﬁﬁ%eﬁﬁﬁ&%@?&@&?e§E&PR'{EBJ{8& %%&9&%92%)78521 the

machine comprises a removable holder into which an open cup-shaped part of the receptacle is
placed; the diheewsrhok Wetbeing erfichpomtdes dother dxisslefies drzmiaineh Huveviethardisadvantage

is the intensiyg maphal, g%lép&lé&qt\pﬁ{cﬂi§a@gg%@gge}srﬂa§eggfi&%%st&gontroI 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. 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. BE 894031

refers to a dewios for@xtracting G et e o5Thrae s 9Her; onter My aentiUg B3 dhe4device
comprises a capsule with filtegiccr;fﬁwalls. 1154545296 refers to a centrifugal apparatus for making

coffee usingISa AbE et ﬁdB@é%b@@é\Péﬂ H@'@ﬁ%@f'@f%@ntrifugal forces to brew coffee or

prepare other food stances presents many advantages compared to the normal brewing methods
using pressurt éﬁﬁﬁ#&b ! %‘%E&ﬁﬂﬁ31,Oﬁ?oé%éﬁﬁtg&ﬁ%‘@%%sﬂfg\ﬁﬁwﬁofﬁe&%Jﬁ% Eyis very difficult to

master all thezpafapgions Wik vidluenapribe qualityef et dctiomeithiesdelivered coffee extract.
These parameters are typically the pressure, the flow rate which decreases with the pressure, the
compaction ofS#eiSoHeecfovwaer venicifigdsoapilnencdsthaltioy aiféractenistiesl ardbMidredepends on
the coffee grOL%pdd article size, the temperature, the water flow distribution and so on. Therefore, there
is a need forcﬁrcgbt%”lsﬁg a new capsule system and a method adapted therefore for which the extraction
parameters ¢an bg better ?{nd m%egggﬁgﬁ e”“XOCBPet\EVOQS% aend theref%‘%}?&‘ b% better mastered for

: t t :
controlling qué)m/f/: of the delivere Uid. At the same tlrr?e,ot]h%rr?% a’need Tor a way of preparing

a food liquidswhitinis nporecotnvenjerteotaper edrp sl poidrearbuealt fegah g offtbadseyrangtion devices
and which pri%g's‘%%% %&%ﬁgﬁrf*Qf%%‘ﬁ.%B’%',‘%ﬁ“‘éEﬁr%sQéghﬁ%“ft%%fgyr L SR IRNL YR pargmeters such as
freshness and accurate dosage of the substance in the receptacle.

difficult to master all the parameters which influence the quality of extraction of the

delivered coffee extract. These parameters are typically the pressure, the flow rate

which decreases with the pressure, the compaction of the coffee powder which also

influences the flow characteristics and which depends on the coffee ground particle

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 system for preparing a food liquid from a food
substance contained in a receptacle by passing water through the substance using

centrifugal forces according to independent claim 1.

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.



Therefore, the invention relates to a system for preparing a food liquid from a food substance
contained in a receptacle by passing water through the substance using centrifugal forces according to
independent claim 1. 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 f¥iuiding alrepmeiop-ef Hetwartchid HiRal resthoaieiatly hetwen 1.5 and 4
bar, of relative Eressure during centrifugation. According to an important aspect of the invention, a flow

restriction witAif fehRmEtResH Havid Akl rmdol thibtelster it raner idigesi®idhe centrifuged

liquid for imgpviRgrtRenpi@esian @onIek e subsisnaswiitniihecapsilR as wall as providing
eventually foam to_the liquid by the pressure release and the shear stresses which are created at the

restriction. MBPY M G RMYALH SR Pl aui M dirsParisbiedals It R s prasstiresst several bars
at the periphgrif dhecanelasirdandseusiamshprglaasa wlitbalbavidsieeonrdingte the invention,

the flow restriction means is part of the device itself. According to the invention, the flow restriction
means of thEWNFEALBIHBHIRE BIosivEe AeSYERHER shEisPsHRRFAYRY PRGN PELAL Rhen a
sufficient presgite acthacepbifugergiguid is exerted on the valve means so that the liquid can release
from the capsule out of the device. The flow restriction means is placed at or after the outlet of the
capsule. In a possible mode, both the device and capsule comprise flow restriction means.

According to the invention, the flow restriction means is part of the device itself.

According to the invention, the flow restriction means of the device comprises a
valve means which opens or enlarge a liquid passage when a sufficient pressure of the
centrifuged liquid is exerted on the valve means so that the liquid can release from the

capsule out of the device.

The flow restriction means is placed at or after the outlet of the capsule.



A valve means in the device provides the advantage of a control of the pressure of liquid exerted in the
capsule at the level of the device. The valve means is designed to open at a certain pressure
threshold, for example by calibration or adjustment, for matching the features of various or specific
beverages, e.g., coffee extract, tea extract, instant beverages, etc. As a result, the system of the
invention prqyides aisplutiendopiepating @ riclipsit wheisinareantaliedimieass of the food liquid
can be carried out. For example, the release of liquid can be delayed until a certain pressure is exerted
on the valve means which is sufficient to form a passage for flow of liquid. A delayed opening of the

valve meanspepableméaniprovaiiReinpesaadianReinesiyeeh 20 Hae ssubstiarssuroptained in the
capsule. For coffee, for example, it may be advantaég?eous‘to optimize interaction of water and the

ground coffedIieRtetbiBHsiFAR Yo Baia¥EbAl dReHls HsfreEhanNd NFIRf RO plssisasd Moreover, the

valve meanspeavitgsatiaspictiaravhicthmayrinpkaxpibeceapbamon teannaiseffeesrema. The valve
means is formed by at least one engaging portion_of the device which_ moves relatively to an engaging

portion of th&"RLEHLRshmigarss RkEETAE PR RoSH fRTicter ARAGRG AT SR RS faminating
passage for thedifwigkeFeergaging portion of the capsule can be, for instance, a radial portion of
edge of the capsule. 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. According to an aspect of the invention, at least one of said
engaging portions of the valve means is spring loaded to move away relatively to the other engaging
portion under the force of the centrifuged liquid. In particular, the engaging portion of the device can be
associated to a spring loading member. For instance, the spring loading member is a rubber elastic
member or a mechanical spring. The spring loading member can be an 0-ring, an helicoidal or
blade-type spring or any equivalent means. For example, the engaging portion of the valve means can
also comprise an annular pressing edge which is arranged to seal on the engaging portion of the
capsule. The pressing edge may take different forms such as a V, W or U shape in order to exert a
sufficient sealing pressure on the capsule when the pressure of liquid is still under a predetermined
threshold. In a mode, the annular rim of the capsule can also be deflectable to move away from the
engaging portion of the valve means under the effect of the pressurized fluid. The engaging portion of
the valve means can also be fixed or resiliently mobile and the engaging portion of the capsule can be
deflectable under the effect of pressurized liquid. Thus, the effect of valve can also be obtained
partially or totally by a deflecting part of the capsule that deflects under the pressure of liquid that exits
the capsule. In a preferred mode, the device comprises a water injection subassembly for injecting
water in the capsule comprising at least one piercing member that is substantially aligned with the axis
of rotation of the capsule. Preferably, the piercing member has a tubular passage for injecting water
into the capsule along said axis of rotation.



The invention also relates to a liquid food preparation device according to independent claim 10. 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. In a preferred mode, the valve means can
be formed by at least one engaging portion of the device which is adapted to move relatively to an

engaged porkion githe grRRSuteHBAehe fiesk pfdbRIEy esswizadiayid pxiting teecagside, for

making a thin annular Iaminatin?ﬁjassa e for the liquid. The valve means can be formed by at least

one engaginyeridA soREAIsbIRers gl e blidtid Fuhbaeg Ao UrdemAls -dhect of the

pressurized Kguideexitingiheaansideayial makingeaitinarpuaidarinaliod prseage denihe liquid. Ina
possible mode, the flow restriction means comprises gqﬁeripherallﬁg\é)rtion of wall of the capsule placed

in the liquid NEWpAFERGISg IRfemRBaasesr ot LapRhdiaHd- OIRIRSAPBIIBE OB LMings of less than

200 micronsymas enphatesalebasuasib 1O BB thiGAcmiarpasy oh Wigsizadhhaubnaniags, a pressure
drop of several bars can be maintained in the enclosure which is efficient for enabling an efficient

interaction bEAaHK hBheLpIve- Jaalies, for sArRRIG Ry Ry BufgeourHe fSurface area

of the openingsattia peripheralPartigroahwadisapsaiorefesaktilaweotbiwpexbRétaf dientotal surface
area of said portion of wall, most preferably lower than 40%. The invention further relates to a method

for preparing & Foo AP IR AEPRIBY S IS AL cOR i ST A e @ By hissangiister through
the substanggaysingreesiifgrhtaiees Acerwliverieddgependent claim 13. Preferably, the selective

release of bel“\ileerea %ésn?e%rrlltsroilslefgrg}gc? bS3F/) Qtn e;atgitaosn%dexgggﬁg 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
engaging portion of the capsule can be, for instance, a radial portion of edge of the
capsule. 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.
According to an aspect of the invention, at least one of said engaging portions of the
valve means is spring loaded to move away relatively to the other engaging portion
under the force of the centrifuged liquid. In particular, the engaging portion of the
device can be associated to a spring loading member. For instance, the spring loading
member is a rubber elastic member or a mechanical spring. The spring loading
member can be an O-ring, an helicoidal or blade-type spring or any equivalent means.
For example, the engaging portion of the valve means can also comprise an annular
pressing edge which is arranged to seal on the engaging portion of the capsule. The
pressing edge may take different forms such as a V, W or U shape in order to exert a
sufficient sealing pressure on the capsule when the pressure of liquid is still under a
predetermined threshold.
In a mode, the annular rim of the capsule can also be deflectable to move away from
the engaging portion of the valve means under the effect of the pressurized fluid. The

engaging portion of the valve means can also be fixed or resiliently mobile and the



The flow restriction means can comprise a plurality of outlet openings such as slots or holes which can
be provided in a peripheral portion of wall of the capsule. The flow restriction means can comprise the
combination of a valve means for controlling the release of centrifuged liquid at a certain threshold of
pressure and a plurality of outlet openings provided in the capsule. The plurality of outlet openings is

preferably prguigied dhanrismner el phine cansur e BlcalReting: ratesorhba gapsile is placed
downstream of the inner wall, The collecting recess can be delimited by the inner wall and a pierceable

surface of thédgithstiusT e sTtrbef tatrer Ebah e sRiame 6 ATty Al dod liquid by a
spring-biasegeyRiven d paaviculacafigiéond: ligyisleavasrthe gansule by1rRfURRSLOBEQUHET pierced

through an upper pierceable surface of the capsule. In particular, several outlets arc pierced in the
upper surfacé®itlse capsule which are spaced apart on the upper surface and close to the sidewall of

the surface. hacpreingd ihriengibasviddberiiprartiany watareaihe ubtiedued b theeeapsule along
the rotation axis of the capsule. Water can be introduced at relatively low pressure or a pressure close

to gravity. THEEHR RSARUFLmRE SR 4 IsrshanmBisiiredRenbse shap Ssutstantigtiary liquid such
as soup or sgiisREaaYeiageilianidatch asteetess (G oprteandiorip Rt ghesalrienikk (powder

and/or liquid), tea (instant and/or leaf), etc or a nutritional liquid such as an infant formula and
combination2fHLFE BRSNS APRELR LG LA AR At A s eie! AR Q1T OIANIER: description of the

figures which follows. Figure 1 is a perspective view from above of a capsule of the invention;
The invention also relates to a liquid food preparation device according to

independent claim 10.

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.

In a preferred mode, the valve means can be formed by at least one engaging portion
of the device which is adapted to move relatively to an engaged portion of the capsule
under the effect of the pressurized liquid exiting the capsule, for making a thin

annular laminating passage for the liquid.



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; WO

2008/14864GRCTARR2AQBOS6MO Fiasery is anarshestivevigwatisie havaragearoduction device of

the invention; ) ) ) . ..
relatively to another engaging portion under the effect of the pressurized liquid exiting

the capsule, for making a thin annular laminating passage for the liquid.

In a possible mode, the flow restriction means comprises a peripheral portion of wall
of the capsule placed in the liquid flow path exiting the enclosure of the capsule and
comprising outlet openings of less than 200 microns, more preferably between 10 and
150 microns. At this size of the openings, a pressure drop of several bars can be
maintained in the enclosure which is efficient for enabling an efficient interaction
between water and the substance, in particular, for ground coffee. The overall surface
area of the openings of the peripheral portion of wall is also preferably lower than

50% of the total surface area of said portion of wall, most preferably lower than 40%.
The invention further relates to a method for preparing a food liquid from a food
substance contained in a receptacle by passing water through the substance using
centrifugal forces according to independent claim 13.

Preferably, the selective release of beverage is controlled by a spring-biased valve.

The flow restriction means can comprise a plurality of outlet openings such as slots or

holes which can be provided in a peripheral portion of wall of the capsule.



Figure 8 is a perspective view of the beverage production module in open mode; Figure 9 is a
cross-sectional view along line A-A of the beverage production module in a closed mode about the
capsule; Figlife2008i¢48menlarged view of the view of figure 9; Figure 11 is 2VIERP2IA$IBSWer injection
assembly of the module of figures 9 and 10; Figure 12 is a cross sectional view of a beverage
production mMidufsimeiandodiigucea:s barh femapmoit ércaroinbdinemt of thalveyertios férigure 13 is a detall
view of the %89%%'(1 %g S id FIgue 44153 topid asea?“°”aYI'let‘P{rstlh%N}aékar}%g’{ui%eaﬁé‘ﬁsu'e of the
invention; Figure 151 a view from underside of the lid of the capsule ot figuré 14,

plurality of outlet openings provided in the capsule. The plurality of outlet openings is

preferably provided in an inner wall of the capsule and a collecting recess of the

capsule is placed downstream of the inner wall. The collecting recess can be delimited

by the inner wall and a pierceable surface of the capsule

The method further comprises controlling the release of food liquid by a spring-biased

valve.

In particular, the food liquid leaves the capsule by at least one outlet pierced through

an upper pierceable surface of the capsule. In particular, several outlets are pierced in

the upper surface of the capsule which are spaced apart on the upper surface and close

to the sidewall of the surface. According to the method of the invention, water can be

introduced in the capsule along the rotation axis of the capsule. Water can be

introduced at relatively low pressure or a pressure close to gravity.

The term "food liquid" has here a broad meaning and encompasses: a culinary liquid
such as soup or sauce, a beverage liquid such as coffee (ground and/or instant),
chocolate, milk (powder and/or liquid), tea (instant and/or leaf), etc., or a nutritional

liquid such as an infant formula and combinations thereof.

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 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 capsur8t8cad8édéng to still another mode. As shown in figures 1 an@CI/ERMWORAPeLEapsule | 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 forfpir{geaf,mall annuclﬁl\r] ortion f‘?g%'bc’f about 2-(§umm T e.disth% boql;é ciomprises a bottom

wall 6 and a side Walﬂsf\ﬁﬁrlsc%epre e\r]}aebvrydm ens iR diection Cot*otﬁe?glr%eeoopeenlgn(fl 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'fFP%lP’ olg)yélenes \évci{lqlea‘qavsv to)ﬁfﬁee{)lea er such uscgiEVOH c"ﬁﬁd the like or(?luminium alloy or

. dgC DI on mo 1m cl Modc, .
a complex of pfastic and'aluminIUMm a oy. The sea m% i3 Can be made of 3 thinner material such as

a plastic laminate also including a barrier layer or aluminium alloy or a combination of plastic and
aluminium aljoy, The;sealing foll & sl A A hicknass beweRn,0 and 250 migrans,for example.
The sealing foif member can be pierced for creélng the water inlet and the everage out?et(s) as will
be describedriatetiscthmadsebiptiche kapeldtion to the embodiment of figures 3 to 6, the capsule of the
invention comprises an inner member forming a lid 8 which is inserted 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 foigne d @ysrametigrgt deviolutidtharvigmdod temte),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 pladtigwerhbrisingavceltiravpsetion Gtaemd saseeriphefahponrtidnld of figereeAtraipétion 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 Figtrpdaishai@oshichtisenled faradrasbeigetsepishertienguieibdasinaid teeigirection of the

bottom of the) '%%9'Y&%ﬁ&‘%%?%&%?éﬂlﬁ&%%%@%fifem%‘oﬁ“bStance 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 belygen e,UpPRELSIASSPHIDS I DS g sealing fol

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



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 pri¥eraiiy/ B8mtinuously extending at the periphery of the lid altholR§ITIEB2098j8568placed by
several discontinuous recessed portions which may be separated by reinforcing dements or walls, for
example. Theolyllsqtieteredessetd mprésasraidink enip boi pvenat pdrdidoodfgrealt prantics vetgch is provided
a series of ot apenings 15 farming.a {lid communicaton Petyeen e engiosiie 4and he
collecting reCes 18 The outlet o enings alSSYor a Testriction in the flow of the cer?tlrlaflug\éd liquid in
the enclosurer Thensplatritdgdabiiquicislfoncedroapags The spénmisldhieh ambd sited as a function
of the type o beyerage. {0, pe produced. for, atance. fon sspisad eristisiio sofioe eiract it can be
advantageous to prowc?e smaller opgnlngs an for lungo or Afhericano” Coifee exiract. For a same
rotational spebdy smaflembpemioysfopbate attghennesistatog. tbhh ecebngrifod eduigaity which remains
longer in the capsule.,As a copse e, the interaction between water and the,coffee particles is
nigher and L 8% SPATGE Mo COAS Satt AS TTURGaIg 15 I cUAMBIA e Sbinings may be
slots or holepmitishfarewasinp thedratdntelvads dritthdimereperipbiés ahpontibpeafosaibed 1#ar example,
the number %fl ﬁL%taﬁ%@rq range of from 5 to 200, preferably of from 10 to 100. These slots have
preferably a width that i§ smaller than the statistical average size of the particles of the substance. For
example, thdsiststiavte shevidttbodilmsstthbN SO Micronthéorapsilibsfahecenwtnithnsgnapmscoffee. The

slots may exIggLNRERRRA0 AN MICSRTY AROKTIORSALIMINALANRM BOdISTRERs g he siots can
be replaced by holes of circular section having a diameter smaller than the statistical average size of
the particles lofdin@ dabstategstiitreanatitastinbersdessd Bornrsiparpthertiagrodestante @il depth, e.g.,

between 2 a@‘ijef'eqa%lg‘ Iﬁe%%‘%lﬁggéggggﬁcﬂgg%%&E%Wﬂﬁ&ﬁ”&%Sﬁﬁx&'H‘%%&@aﬁhi%%'ing foil to produce

outlets for the brewed’liquid e capsule as will explained later in the description.
The collectingeeczss 16 faniddreoatysribes the cumsal peripetalqsssionll ddeemigiecaliedge bearing

onto a seat partign 200418 dished el Tbeuier RAMIANAS, canieengagedyAha Feat portion 20

by a more or less tight fit engagement. An additional sealing portion 21 extending-along the internal

surface of thélside Was blutteatoddy ﬁg@t@ﬁ ﬂﬂ_éldi i@e@ﬁﬂ@diéfc_ﬁﬁet@@ttfbm_feﬁ_ﬂ@f didiﬁ@d)ﬁnlﬂytésan extend
from the rec%ﬁ%&ﬁfﬁgﬁ%@fﬁ'ﬁ%éﬁﬂp@ AR Hﬁé?ﬁfo@%@??iqﬂyﬁﬂtﬁ?%‘?ﬁ&t@&l ighand the

inner surface of body of the capsule. Of course, the form of the collecting recessed means can

take differen’é@@ﬁﬁfﬁgﬁiﬁﬂéﬂ(ﬂ% anidtouy G@mfiﬁvgﬁﬁ@lm ﬂ@étsldof@é @fﬁ@&ﬂ@ﬁ@i@dﬂd@xaﬁﬁole, the recess
16 can be foymed Py R 498,488 hesidewalbd sl aiEhed Redn @g iistiaietin igyre 13). In this

case, the outer peripheral portion 19 can be omitted. As illustrated in the figures, the series of outlet
openings, e.§icdidtshegnigidpretarapiicpiberd atbulasodet pomtenideniighsaryef tle enclosure relative

to the centrab s fy FBSIEIAT dREEWMasHd AR H benekiadie suuet Ao e lpper surface of
the side wall of the body, up to the inner side 12 of the lid, and then through the’slots.

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

10



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 shoW@Beopa#eed that the lid 8 can be a rigid or semi-rigid memberPeddePaiodierédtformed or
injected plastic for instance. However, this part could also be made of a flexible membrane which is
sealed to thaifimetisurddciecafpre istvechpody withhodt delp &idingsfrowe ther ssppasofdhe invention. It can

also be noticed[rteh[got a Ei}ter wt%l an Caalg%ebgdg(laarﬁed insige the %ncslosaﬂtree against the irfltside surface 12

. O1ICC €X 1t caQus Tov1ac T O 1Nes than 1or . .
of the lid. A filterwalf 2an providé an improve ﬁ%aﬂon, & example, for UbStEnce o very thin particle

size and/or famgelayifynite caleaseitidrstcantiffugeshiiguidtainml tpeehstoslice dpeamesting a higher

pressure drop. A filter wall can be a er filter or thin plastic film which is glued onto the surface 12 of
the . The 1k e R B L R BT U AP L e comnection
means such aphitaliasanicswpiding. thhensysizmn belvwdiery watapsul ¢hefabiécimpertitides and a beverage

preparation (ijl?\iil%?éilsl dlllLiJsltﬁgteéJIIl i%ﬁ%%%?o?eq@%o% eQ%’ (fl%gcribed now. Thus, the system comprises a
capsule 1 as aforementioned and a everage prepara?lon device 23. The device has a module 24 into

which a capstielbmtrifednsehiedxdihel cathsidpcvorgaime abfosldts uindtaleseviorbeing brewed and the
capsule is remougd; from i'iﬁ@r@"a?sdﬁ'?h%?ﬂﬁﬁe‘%?f@%%ﬁﬂﬁﬂ%%%?‘vav%ﬁer9: ’Pfgrré’éc’gﬁﬂltﬁ%?r{ﬁecyc“”g of the
S). ISin ith'a

organic and inorganic raw materia em e uid communication water supply
such as a warenbesehalit2&nrfhid offemorttn2@hpriicrably aipiionp Hbtis OfbVidestisiate fluid circuit

b _ er. 28 i . i . in th
i creutt BTG B e Yt 0 ot

serte circuit to heat
fresh water cttlingubstantive Fesexaniplsr tHiteviottibaty earidib of thss wWhates P8 seivins ot becomes a

water boiler @é&gﬂcgavmﬁ?tsggﬁé;ﬁﬁ%bxﬁgéiﬁa% alsR g,a,gaézsg&ﬂi@ﬁgxeﬁs%@ 3,0pInesticayater supply via

a water plug connection. Wat e mo at low pressure or even at gravity

pressure. FoP(E%amBIelf"m pre batiemod hdwwuseesd dnd Emﬁrtabmbfamp&%]@ﬁéﬁdlpﬂesgﬁre canbe
envisaged atc%ﬁﬁ’ﬁ@éti@Whgiqgarﬁﬁ%é?er\ﬁfﬂﬁﬁ%ﬁﬂa@ﬁf‘er J%ﬁ?ﬁ&'i?a@@@g% B3¢ Gpyld also be delivered

if a pressure pump is utilized such a piston pump. The brewing module 24 can comprise two main
capsule encagiftiglssibfdbsemplianse9, 30; mainly comprising a water injection sub-assembly and a

liquid receivifg, collecting recess 16 forms a peripheral groove of small depth, ¢.g., between 2 and
10 mm to allow the introduction of piercing members through the sealing foil to
produce outlets for the brewed liquid which is produced in the capsule as will
explained later in the description. The collecting recess 16 further comprises an outer
peripheral portion 19 forming an edge bearing onto a seat portion 20 of the dished
body. The outer portion 19 can be engaged in the seat portion 20 by a more or less
tight fit engagement. An additional sealing portion 21 extending along the internal
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.
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subassembly. 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-typ® @cip#tiRedosystem 31. The liquid receiving subassembly 30 cBEIpEREWHORGEAG duct 32,
for example, protruding on a side of the subassembly for guiding the centrifuged liquid coming out of
the capsule tbha Edryicefulgahtacdebsubh sslangupibs giass.iffisadidedddtecthis imosfimunication with a
liquid receivey. 33 forming a cylindrical, wall placed at a .shaqrt.distance about a rotati ?rum 34 into
which the AT R P B S R S T SRR G
intermediatereesssyif3udmgdtectipgihe Hoisdb&s will be explained later in the description. Below the

auid receivifia syhassembly 39, 216 placed means fordiiving the gageule fegelying drum 34 in
rotation inside the subassembly. The driving means Eomprise prefera yaroIPary motor 40 which can
be supplied bycetedirititydargas @odvelastibdowatsrive diowsubabsepabl yodhpliie ds anadater inlet side
comprising a water inlet 35 communicating upstream with the water fluid circuit;27. In relation to
fgures & and b A s R e S R 26
complementdepatiagdibto teceivpdiod bapsutatidhe rotary drum 34 prolongs itself axially by a rotating

shaift 37 whign g mAniaingd s aiateRfLrslatasIRAIRINELD 30 OHIBLAA%F 36 oL s auid receiver
33 by a rotational guiding means Ike a ball bearing or needle bearing. Therefore,the rotary drum is
designed to tbtatsEosnthecnh2diahakis A ilterewd lthenquiten diase B fvittbirbceiver fierfixed relative to

the device. The liquid v i '1 Jo.a hoi i t ot - bRlt example. A
mechanical c%%élm% éflgl? %S% t|r)J ?olgcz% g??ﬁiﬁ%ﬁ%c&% %gtg\:v%egen t@%ﬂﬁ%@%@%ﬁ%ﬁb %ggé and the
shaft 42 of tk@nﬁtﬁm‘eddiqnbhsid@fi tcteeclosties wwmmg@d&gbemw@m d@?lu@tfét@dﬁﬂlfigures 10
and 11, & comprines ST HIRIREINHTE USRI NG P gt fslate plangiudinal axs |
of the device. The water injector comprises a central tubdlar member 46 for transporting water from

the inlet 35 td ke Wdtesnobs| sz ythiascgdatieritiedished shaprd bt énctbbyrany 4wialtle capsule. The
water outlet @ofﬁ{é@ﬁ&%@aﬁygﬁéﬂ%%i}'ﬁﬁﬁ%ﬁ%Weqﬁiﬁ‘ -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 TBos$xtktertidncluding 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 preparation
device 23. The device has a module 24 into which a capsule can be inserted. The
capsule contains a food substance for being brewed and the capsule is removed from
the module after use for being discarded (e.g., for waste or recycling of the organic
and inorganic raw materials). The module 24 is in fluid communication with a water
supply such as a water reservoir 25. A fluid transport means such as a pump 26 is
provided in the fluid circuit 27 between the module and the water supply. A water
heater 28 is further provided to heat water in the fluid circuit before water enters the
module. The water heater can be inserted in the fluid circuit to heat fresh water
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 and a liquid receiving
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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 Ws28/ bseAeen the part 49 and the injector 45. The engaging PailyRR2018(0soMhprises
outlet piercing members 51, 52, 53, 54 protruding from a disc-shaped engaging wall 55 of the part 49.
The piercingsulsissoerslgdhhbevemaibasdemarlcal foonti positiithng slahtedtougingsurfacéhable to cut or
perforate small Q&IGes i@éh&sl%gling foil 3 of the capsule. The piercing members are arranged at the
periphery of thewall's , pre¥era‘bly evenly distributed to provide several openings in the capsule for
the centrifugétidituichiodedliestivdosapsigetioroirg sy eral stnkating of lfquickadgderteing to one aspect
of the inventign, (e watelpjeclian subassembly 29 Jurher.comprizes. & YAy SYSIEm 80 for
controlling the Tlow offiquid that IS dige arged from the déVice. TRe vaive sﬁ’s e 56 can be arranged
on the capsuigustancejdging partldPinttadifigmm of sdcartitaubagagibly porgond5ig wisich is biased
under the force ofelastic loading mean such as springs. -The annular engaging.portion 57 includes
a pressing pg?fbpleﬁgféllflr ug%}acgg Which zfggl}gsc % Sc?)eswolga orce on th %é}relpuera%rﬁcﬁpo%rthe capsule to
be able to regtuist the: flowididigtid mnenthmforcenol tHeadigsiit loaaiey IhdamsinEive surface 59 can
form a cone Qr,"V; forin ing,the sealing pr in.a localized areg, .-The engaging portion 57
further compgr)?géngrﬁ%anlt(gvr%g? agé% gp}oart%ﬁr%g%}ggge%%ﬁg 58(%(% ng r?%u%%a%gl is t‘%ls%?r?égrted in a space
located betwesmilea baseripdrtionlagrared mdoginted-fohed igordoeceivafdbibnengatiinepbmr.

Therefore, a,g sl ROSIAN. 18 A9R0G DAITE BT 01 0. N, SN KAI0R clRsio on the rim of

the capsule under the compres ect of the'resilient means e capsule engaging

subassemblyeguptiprfuRhlemcthe prisel acedviee pdrissaroblskii,eromhichdorsirosiéy idrthagnternal

annular chambe [o]0]] Wi 0 subassemblies arc closed
relatively onr(?%nggﬁ1§g?ga%§alﬁlﬂgdé{)%ﬁg4$ﬁii%@ﬁ?a?rﬁ%%%@% m%%%%%%rms an impact wall for the
centrifuged lifegcitinier peessgrenprateprséeastthreugtithenvtivd G ydietn cathis popidindDyis preferably
fixed on the syhas Ig% 0'gvhég‘subassembly further comprises a handling portion 64 for facilitating
the connection on the liqtiid receiving subassembly 30. This handling portion 64 can have a knurled
peripheral sukfecedist hapetion satreshanbiiisg pprson caatbeiniet didhapraifixstdnsatsf thist
subassembl;g 2N S CEeWE 7up%?é§rﬂ%ti_it%nct?é)byﬂe?ffﬁﬁﬁr@i?cﬁﬁ seplaced by a lever mechanism or a

similar handling means. As already mentioned, connection means are provided for the relative

connection oﬁlh@%éﬁﬁ@é@&ﬁo}i@t@,t@i)r@@ib’ékamﬁlé,i%ﬁalﬁeﬁiﬁs @Eoékéﬂm@mu&j_on the side of
the tubular seiaee O alehiiacionebaRTRMON.P) ieh FPREAIAGR SifR IRcking openings 66
on the tubular surface of the liquid recéiving subassembly 30. Therefore, connection between the two
subassembIi@%&@%@cﬁmﬁ@l@lﬁsb}ﬁdﬁémﬁ@hhy@ﬁ@m&ﬁ@ﬁhﬂfﬁé&idﬁ}lélbmlfiﬁév@d'néht for enabling
the pins to epgage heARIBAGAPRIAGS 8. PLRAHESS. SIGF FRMRRICNENRANS ggn,e envisaged to

replace this bayonet-type connection means. For instance, a threading means or a translational

closure mgaf@@&ﬂ@@é@%@@%@%%@é@h@m@ U ﬁ@é@tb%&aﬁé\@réf%tém of the invention

works basicall, Aaoeing deDRPHOIA ALBGIRIS rTRF.SARSY IR IRV (RORRBEELOY SBQYing the two

subassemblies 29, 30 relatively one another, e.g., by disconnecting the bayonet-type connection and

separating tHewrsSvitrisderadielstre Rothadeyesdihedisiviglcerizsaalsancbpfird 1ochntaining a food

substance ca |gserted HRe IS, béits pﬂ@@&d&hmﬁ&%i{x&m?ca@@;@@gw i3%12tg capsule can
|

be placed in the device while the capsule being gastight closed by the sealing foil 3. The device is then
closed by thétstipaaisafaspoty pilibecaiitgchaatk onles e akhernbat 38 ahthforréer by the
connection mgans. In the locked position, the capsule is opened by the water injector that pierces

through the sealing foil of the capsule and introducing itself through the water inlet 35 of the capsule.
At the same ﬁﬁﬁ@}%ﬂlﬁéﬁl%qﬁ@@m%%é“bw&t e gsdHprierpdimrzuesiHyad by the outlet

piercing merphersRds 3 Waley samihushadntrodisessin e GarsLe Madhe ceaptgiivatar injector 45.
Venting holes can be produced in the injection subassemblies to allow gas to escape the capsule
while water idxtitftfiibe dGHict hEheapaise MsRDecarvEteh e B eeivasmBIntoritary motor 40.

The start of heceaifydak RPEAIQRLCATPS CRIHEHRYLaHING PaRE MR AR WRIPHHHEEON Start being
introduced in the capsule or sliahtly after or before this water injection oii‘ﬂeration starts. For instance, it

might be advandRBsasasErewif dresamsebeElaovaiswilsingfREVern st BRC RSt water fills in
the capsule before statinstheeepirifigalanenatian Qs{er%a&i@aéajgﬁﬁa%%wﬁﬁo‘a@{%ﬁ&an properly
|

infiltrate in the coffee before, the liquid is centrifuged thereby avoiding coffee area to remain dry in the
coffee portioﬁl.osmg foil of the capsule and through the eventual breakable part of the tubular inlet

13 of the lid.
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The centrifugation is carried out by rotating the capsule around the central axis | of rotation of the
device that is preferably aligned to the central axis A of the capsule. The rotational speed is preferably
of from 1000V 20080@sdeind-per-minute (rpm), more preferably of from 1508CHBROAHES1A control
unit can be provided in the device for setting the rotational speed according to the nature of the liquid
to be brewedAdodich¢heasthsfactoe isthetap sutepsihe rhigheertbezrogationdP speednaeihggher the
pressure s exeytediat the periphsraluil ol ihe capsle.and e more, suBsiancs s compacted on the
sidewall of tH& capsuaie. IE5S |mpor]ian? to notic at‘ﬁlg%erjro(iatlona speeds p%om&%%rewmg of coffee
extract containéhgraddak os okiddie bteninginOertheteddidoncs tivepalft liuad drithenpoffeetbed is shorter.
Lower rotatiopal speeds provide coffee of higher strength (caffee solid,cQptent) since the residence
fime of Hauid LB i GBS oL e e o1 ST S Caversing he
substance thehydprediding dsexbaetiormeapagtiahbStotd tHispatsion Bredissolugoneoflitis substance.
As a result, a centrifuged. liguid. is allowed to .nass throygh the pluralit outlet openings .18 provided
i the capsuE g L B B A S LBl T PR D o
coffee powdemdbiedctoictimpasligs ddifir dcialiycagainde tRbppidphegahwalistd atc7aofageéntlosure of the
capsule. wh s.water is forced w through the substance, This resylts in the su nce being
both compacied S oLl b ot S R SR N AR oot
the centrifugal foecrpae fotttbensaitremgrdfoqul) torldahe thasspiulhd substaswerd oisangsently, the
water distribtéﬁki; l@E,d{;llso more uniform compared to usual methods using a pressure pump to exert the
pressure in the capsule. As a result, there is lower risk of preferential flow path through the substance
which could leeebrdingdaswhisheate bt properignwiiteritadngecrion prbpssdynble i@ duhspersed or
dissolved. With. gr e r iqui t S I l.si fit apsule is a
liquid extract%%ﬁ ﬁ%%%dggglt%efgscfs t %(-:-6n Fﬁ)ﬁéﬁ%@%%&%%%d%@?%{%ﬁ {ﬁheq fr?tgl?r%%g%%?a%%%f the
sidewall of thbecdpdote Thne alvdspiteyof fheasibeersdhZodfahéhsapapsidpiaamptengtzangparrd flow of the
lquid in the cansie. L AICRIAN RN SRENINGS JHIBRS AWIRLRREINGS JRA the ghclagure of the
capsule are sized as a funCtion of the substarice stored in the capsule. Small openings such as slots
of small widtblantisdiesioEsnrandidniech raesaring probivenaviites gy dincriorion Atanelisssalid particles

in the enclos : e Whi 3 . ligui t i ECTIFIED
SHEET (RUL S e B o

restriction théhdregrauts nbthebistiersietiat chavdesy ofitkithe Wtﬁ)@faﬁ_@ﬁ_ﬁh@w@@ﬁéaﬂon of foam or
crema on thefop,of the hevigiagg rlfese hples alaQ aEp SHnGeniiesiuchons Wafifreate shear forces

and consequently generate foam or coffee crema. Some gas contained in the capsule can become
entrapped inPfsestigid aﬁ@pﬁérm,amfe qummggmemégémt@r mmmﬁr@smamhl, kpsaultitude of
small bubbles ;e AleREHAYHEXNSR Rl hRdRuGe L8 ala0-aRaDG aspressure of

liquid increases on the valve when leaving the capsule. Therefore, a Certain time delay before opening

can be contriiRebiaby RAEIQRIOR aybrepruptenbiiie sarficie At infdhection HeavseiRatdemierehe substance
contained in the capsgiokh E&Qﬂg%éﬁ? Ssinoersngs ORvAlRYSPRIBAIRIBERHGD @S the centrifugal

speed, the force exerted by the elastic [oading means (i.e., spring stiffness), the pressure drop as

created by tH&s0b8tasepsulsBdeietissomnirssbe clfiet op EHingsBiaMengiNe Sy stem occurs by the
pressing surpge G810 el SYBIRTLR S5 BOasANE obIickinareases ORils interml surface. I

can be noted that the capsule of the rim can also be substantially flexible to flex under the effect of the

pressure of |RfuhiTheretardcs e the duigens eharianeseakerch? thethe dsBlithreerTad® and the capsule
create a small RAgSAGE, 190 MEIMIAP.CERRG RiBlief the sBwRl IRIsrsuee dRsiiRanaAfuha yalve

system. At relatively high rotational speeds, a jet of liquid can be formed that impacts on the internal

surface of theapgittfor! BdRbERY PeHONQbisketps IR MrdBaf vesl dpribaicpidifagdving
3‘; 32“?,?2222"@5‘1‘3 liguid pRRJraimibraual thelighigdvet 32 abs. caliepi&eidn 8ctp or glass placed
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.
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In the other mode of the invention illustrated in figures 12 and 13, the same numeral references have
been taken to identify the same or equivalent technical means. In this mode, the valve system 56
differs in thavth2oesadgedoading means is obtained by a rubber elastic O-rinh@IERERIMYHOtween a
pinching surface 59 and a fixed portion 61 of the water injection subassembly 29. The 0-ring is
maintained BBivsgentiovocoohitaf/eopastibnscplyced by thevalvecshstem. dxgasmdlanihgllevging, the
pressure of |irggail% in the capsule tends to lift the pinching surface 59 to create a passage between the
rim 4 of the capsuﬁ'e and the pinching surface. The pinching surface can be shaped with a sharp tip or
edge that caA erbateln mententratonetfancesxanstie pmyidédturte, itleovitdosrosaginet that the
elastic loading means.and the pinghi rtion are the same element. For.example, the pinching
Porion can RS Q8 LB gt et A e Braf re e M AT e ector an
be a simple Waterbnlat snrtheccdpbele atdthmecponsubassamdhs 2thwhistcesestigegeapdelle is pre-opened
before it is '”@%ﬁ%‘é‘g‘ e, JeVESFe A1, a?%{'l?@é‘%ﬁ feﬁ‘%%&%%&%%"s”\%a‘s’sre%lBF”%@' hole is
perforated before capsule is inserted In the device. Furthermore, a Sealing engggement of the
water injectof benafbee parforetash bty semlingtwe snm:Fmiblick ecgopbie sarcelmintsealing pressure on the
top surface of the le, Therefore, ris.prevented from_ |leaking.along the t rface of the
captile anc O B S SR A el of
the inventionobdm gadecrangs i cafodine oth suriezes thve orilusirdte dnivifigerde® Tepacd 15. The
general S”“%Eiﬁ%%&Pb&-?ﬁ%s%%ﬁ%éﬂgnsﬁ%ﬁé?ﬁﬁ@&rpcré’;‘é%%a?dﬂl Oﬂwﬁﬂrﬁe&(ﬁ%ﬁ&l‘é@& if]e outlet
openings are formed by afilter paper, a woven or non-woven portioll or another mes ed or porous
membrane 7doTtrasnehas|idis whithissdedditadypensodishidddiodhacomprises a circumferential band
of a porous mpaterial, T. [ous matetalprovides restrict| flaw,creating.a certain pressure
drop, e.g., betvéegeﬁ %ISQ %%4 kl)éar, égnﬁ({%gﬁnél& asfﬁtgtl:léngg(%ét)éoe@o g%ar%iiﬁs&%ﬁ éarticular, the size
of the pores pfitise lnatddalapan hderirssewpeneddin migoingdhsoffarsiibasscneblitve Baificles of particle
size as low a3 90\ IYETNS, LS. PresSUE A1eB-5-21a0, IRtaineshunepbs, aueral gpgn surface of the
porous band is Iowegrgt ana%O%e of t'%é total suﬁae(:eﬁe%ea of%ﬁe sgr?gge oIflthe band. The paper, fabric,
meshed or perpustingatdhdrcasnbessomhbes ot Bandisor tsandsawingle-can sselodktdpsibr btherwise
combined to é@&i&ﬂiﬂ%?ﬁ?&ﬁ%ﬁ@&é&é@'@a@%ﬁ n@&%ﬂ%ﬁ@ﬁ?&@ ,CQQ.P@J&%%% RIS Gampressible

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

According torfigﬁi_ﬂ@ C!Braﬁ@-iﬁ}et_ﬁép@a]@s@ﬂé he tecsgstetheataniednvttite _ﬁﬂay%@ﬁmnpris_e an
enclosure whigh;is foimied & thdighed Prdy 2 #Rd cf’eﬂ%%?h‘é&?@lggedTﬁg‘itfgéiﬁr%)‘%ﬁg’%l prises a

main cavity 82 for storing the food subStance and a peripheral recess ving the liquid extract

that traverseBeing poraesagdineoanteitiy thdsepminlindbiondpleskessbyTHie eopasst®N iesitmited by an
inner edge 81?11%9IBEkQHH%sﬂ'iHr%heTc%ﬁsﬂférw&\é@h CROPEAURLRRST 1R2PiN0E RAGRR3 of the

recess 81. A gastight foil membrane 86 is preferably aftached onto'the outer rim 84 of the body. The

inner edge iglsresalasjol addbicomipw! ehine ipsiodnsiredterif tereaich theavsiricalgs3serividen porous wall
80 and the foil muamb(aRR 86l REROCUS Rl FAN RE-ReAIefiPx eat Ak WLRRRNCoraIding onto the

inner edge 83.
sealing foil by the outlet piercing members 51-54. Water can thus be introduced in the

capsule via the central water injector 45. Venting holes can be produced in the
injection subassemblies to allow gas to escape the capsule while water is introduced
in. The capsule can be driven in rotation by activating the rotary motor 40. The start
of the centrifugal operation can be carried out at the same time as water injection start
being introduced in the capsule or slightly after or before this water injection
operation starts.

For instance, it might be advantageous for brewing ground coffee, to allow during
several seconds that water fills in the capsule before starting the centrifugal operation
by rotating the capsule. Thus, water can properly infiltrate in the coffee before, the

liquid is centrifuged thereby avoiding coffee area to remain dry in the coffee portion.
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The porous wall 80 can have openings (i.e., 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 tha¥%@AP8(148¢tidn 88 is free of openings. In a different mode the tRETHEPEIFLBBIBS have the
openings. Trkﬁé)ressure is,dependent on-various factors, in particular, the rotating speed of the

capsule in tHOGESREBMRAR RS SaTinckort iy retating o Fepryle arevad she.canpral sdat Mng the relative
cenftrifuglal fmwiﬁ&gﬂgi@am&m%)mﬁm 6lpiagatde Qﬂ%ﬁlﬂﬂf 'bl -ihﬂ@&iaﬁt?éﬁ@m&nings is
preferably ¢ rised befween 1 and,600 microns. e pr , the size of the openings is
comprised b%&??ﬁ%ﬂtﬁaefgdsrﬁfg SHAPES Fﬁﬁ‘%m ﬁﬁ@é@ﬁ%@ﬂ?\%‘ﬁ?ﬁ% 5 a certain drop
of pressure shetiegriferablgtoffoatiors 00 tocg00P spie. Manrgiis] aantieinrbisproviiey dialisurface area of
the pores of the paorous wall should, be lower than 50%-of the total surface area of said wall, most
preferably Ioc\{/%lrdoﬁoféﬁ %%&ﬁﬁ%%%ﬁfégh ?8%%%‘%&9 dé"r‘f‘ﬁ‘é ' Eé%ﬂma%@ Entre 89 for
injecting waterewethendfur|tis sebl3@mami thin gapsslsuThtchipheAtha netstitinab ¥péad, duddighér86 and the
inner wall 8Q,.are pj . le is inserted in a device as,desgribed before. The capsule is
driven in ce%[f%gb%ﬁg‘f%ignggtf?ﬁgge?ﬁﬂgﬁ%%?e\gﬁ% & #g&%%w&%%afgdgeangrféﬁ%ﬁ%% ,lsfnore
preferably b@mmm&mmﬁﬂlﬁ wpsueeliisgopaitesittionticesbet bighiees place in the
enclosure byqas ARG R RsRRG oA Rueskital AR uIBLETCdiBRq liauid

traverses the porous partion of wall 87, (eventually also part of the portion 88 It porous) and leaves the

enclosure visinetthasrsidsaecaina ef Ngnidindhe opffocbed dsghortre, Lgwerizottinnabispeedave the
capsule via pigiggSldapies dRahdn dherol %&siff@emfﬁ&ﬁﬁ&ﬁoisﬁm HesRlustpiigpar capsule but

with the innér porous wall 80 comprisingﬂa central portion 880 which is sealed to the external gastight

foil 86 and AiBiHRShS sApERi8 JoPRnRIRVIRG altes Sach &bl sepmimby avales Saversingeripheral
portion 870 Wﬁ&;&%ﬁ@ﬁﬁ%ﬁ%ﬁgﬁ@&ﬁﬁ@g&d@wﬁwsrqemratmfﬂm @80 l:r)nay have'h‘ |
openings or ma eflre openings. In this e oaiment, no uquia 1s owed to go etween the outer
foil 86 and t%ﬁﬁh@r"ﬂcﬂ%gﬁ BV%ﬁ%ﬁiﬁégsﬁr&ﬁ 5?8@&&5% k%ﬂ%ﬁ#&'ﬁ‘gmﬁé‘?ﬁ pressure drop is
created at tithrpogliahs plitwulityeotbinlthepanspic] 8 peottdéddnthy capisolesessatiisohghotayvided with an

additional fl?%/c\[ gestriction 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 goddnideethe ifiedtafiveatrifugal fostes; the substamen; mictuifeenfiempaatier, Fardstample, good

oo ¢ . ' S I ot ool |
embrane e B B e e e that the
peripheral peageHeMheresiiaater éofprsing Bawvrtwonaloherubeisneey Thipeeanlgs iwthe be substantially
oriented perﬂ%@%&%ﬁﬁ@&%ﬁﬁ%@éﬁ@ﬁﬁﬂﬁ@? RERRPlSW A 18S ot R mclmed

relative to said axis as e example of figures 1 to 6. ‘ )
rotational movement of the capsule, the centrifugal forces exert themselves uniformly

on the mass of the substance. Consequently, the water distribution is also more
uniform compared to usual methods using a pressure pump to exert the pressure in the
capsule. As a resulf, there is lower risk of preferential flow path through the substance
which could lead to areas which are not properly wetted and so not properly brewed,
dispersed or dissolved. With ground coffee powder, the liquid that reaches the internal
sidewall of the capsule is a liquid extract, This liquid extract is then forced to flow -
upwards along the internal surface of the sidewall of the capsule. The widening of the
sidewall 7 of the capsule promotes the upward flow of the liquid in the capsule in
direction of the openings. | '

These outlet 0peﬁings 18 of the enclosure of the capsule are sized as a function of the
substance stored in the capsule. Srhall openings such as slots of small width or holes
of small diameter tend to provide a filtering function to retain the solid particles in the
enclosure of the capsule while éllowing oniy the liqﬁid extract to pass the openings.

RECTIFIED SHEET (RULE 91) ISA/EP
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In another possible mode, the flow restriction can be obtained or complemented by chicanes in the
capsule or a similar structure forming a tortuous flow path for the liquid. The system capsule of the
invention prav@dd®edidasiable brewing results with solid contents which are RGHEPIbeE0#6IMOUSUAl
systems. The results are very reproducible from capsule to capsule. Surprisingly, crema is also
remarkably idsrosedfovitmentreaditre mpemmgableyalsbthiokétctexiore réstcandrethateéd et the

pressure drog Lthe restrictio means nhbe m asured a pressyre measurement test consisting of
- n& ¢ 1teraction or, water wi ﬁt € Sppstance an %i}ll € creation ? Qdm or ({ﬁema on . .
filling water under pressure in the capsule and measuring the pressure ot water at the injection point at
which liquid thatlgwedhio passae Thstddiidasmibardermey e orakastsysiem Rf coatsshtlae invention

may encomigss MRy ALANIS Eh arsdluded dndhe seane ofthe petentglals tat ollow

CLAIMS: 1. System for pre armg}’g?g%r Iquid from a food substance contaned in a receptacle by

passing waterpiynbeigimtheceuizstatreppedingtbe hirifubal ddrres odumpeigiegiressure release
after the flow restriction, a multitude of small bubbles in the liquid.
Also, the valve system 56 of the device can start opening as pressure of liquid
increases on the valve when leaving the capsule. Therefore, a certain time delay
before opening can be controlled by the valve system to enable sufficient interaction
between water and the substance contained in the capsule. This controlled delay
depends on various parameters such as the centrifugal speed, the force exerted by the
clastic loading means (i.c., spring stiffness), the pressure drop as created by the
substance and outlet openings, etc. The opening of the valve system occurs by the
pressing surface 59 of the valve system lifting as pressure of liquid increases on its
internal surface. It can be noted that the capsule of the rim can also be substantially
flexible to flex under the effect of the pressure of liquid. Therefore, the relative
movement between the pressing surface and the capsule create a small passage for the
liquid to escape out of the small interstice upstream of the valve system. At relatively
high rotational speeds, a jet of liquid can be formed that impacts on the internal
surface of the portion of skirt 62. The liquid starts to fill the cavity 68 of the liquid
receiving subassembly and liquid can drain through the liquid duct 32 to be collected
in a cup or glass placed underneath.
In the other mode of the invention illustrated in figures 12 and 13, the same numeral
references have been taken to identify the same or equivalent technical means. In this
mode, the valve system 56 differs in that the elastic loading 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.
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a receptacle and a device for receiving the receptacle, said device comprising means for driving the
receptacle in centrifugation around an axis of rotation (I), wherein the receptacle is removable and
forms a singOP888¢cHEBstle (1) and, wherein a flow restriction means is B€Eiigeedsiaiflow path of
the centrifuged liquid capable of providing a certain pressure drop during centrifugation, wherein
the device cdmihkisesdheffligurestfiaiiols nikanstathicieéiamanyed smihle fienepatletaften¢he at least

one outlet of the cansule wherein the fio%restricti%n mea comgrises a a}ve means (56) which

. cagsu ? with 1o Blﬁn(%tu¥e means. In *S Ccasc € capsuic, 1S pr -ogelne .ée ore 1t 1S

is arranged at or after the ottlet of the capsule for opéning or enlarging a Tiquid passage when a
sufficient presseredirthiecnidéuged figuichlmexertesiromoved/bivecatieansrsodtahieligsid can release

from the capsulfoo t&){) Pflerdﬁvelcc% asﬂge\{\éhnelg%{j[%t l%r%@é)agl? comprises an engagin portion (4) and the

{
Crioratc 0 C . .
valve means i formed By at least one engaging portion of thé device Which Mmove relatively to said

engaging portigagshtbe ofpisuieatarderctier effe diegiatiermekbyrzedlliggiddosiakihga thin annular

laminating passage for emliS lajdd. 2.5 e ﬁg%diggr%gcglgml, Whefe?"fﬁér'e%%ﬁ%,%‘a e?fissaid

engaging po?t?gnss(gf,e IS sprllrl%é %g%g{aeto move I%lway relatlve?yc%gst%e other engaging portion(4, 57)
under the effectvohtireipreskalirerhlionddhcto ystémcartbpapstdcciaidrii@ e reiss e tbagaging
Eggfgr;n(gz)o?é ét%g& ??)?%Iﬁ% é:%r;&p SreL |%§ %@o%réﬂ%%rl%ﬁ%sé% ee[(‘jge which is arranged to seal on the

The capsule of the invention can take various embodiments such as the one illustrated

in figures 14 and 15. The general structure of the capsule is the same as for the

previous embodiment except that the outlet openings are formed by a filter paper, a

woven or non-woven portion or another meshed or porous membrane 72. Thus, the lid

8 which is inserted in the dished body 2 comprises a circumferential band of a porous

material. The porous material provides restriction of the flow, creating a certain

pressure drop, ¢.g., between 0.5 and 4 bar, and leading to a filtering of the solid

particles. In particular, the size of the pores of the material can be chosen to retain

also the coffee fines, i.¢., the particles of particle size as low as 90 microns. The

pressure drop is also obtained when the overall open surface of the porous band is

lower than 50% of the total surface area of the surface of the band. The paper, fabric,

meshed or porous material can be formed of a band or bands which can be welded or

otherwise combined to the lid.

In another possible mode, the recess 16 can be filled by a porous compressible

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

sponge or fabric.

According to figures 16 and 17, the capsule in the system of the 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.
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4. System according to claim 3, wherein the engaging portion (4) of the capsule is formed by an
annular rim (4) of the capsule. 5. System according to claim 2, wherein the engaging portion of the
device is fix&22008tM8@&gaging portion of the capsule is deflectable underkf@/ERWBOSpIEssurized
liquid. 6. System according to any of the preceding claims, wherein the flow restriction means
comprises a Periptrenal woltith mhvallobphencepsude macs dlmtheslighid flowf pathrestiingathe enclosure

g; :E: Caps“('fef‘}” e%ﬁmBHiJH%P%ﬁﬁto%ﬁ’fnF‘\l%ﬁr%’fl'gssﬁ&ev%‘% ﬁg%@%rf’t'i‘l%'wﬁl%ﬁév%r{‘ﬁ ccording to any
preceding claims, wherein — the ‘device comprises a water Injection assembly (29) for injecting

water in the capsally tempthisingcaiigsstlonenpidrciegtrakbpobart &t isfsebefapialhgaligned with the

central axis (1), oG SARSHER o SYSISMARSIING R SRIILA g wperein
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,
determining the relative centrifugal force "g" at the portion 87) and the size of the
openings. The size of the openings is preferably comprised between 1 and 600
microns. More preferably, the size of the openings is comprised between 10 and 200
microns forming a flow restriction means which creates a certain drop of pressure
during the centrifugation of the capsule along its central axis. The overall surface area
of the 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 betwwen 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, e.g., ground coffee
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the piercing member has a tubular passage (46) for injecting water into the capsule. 9. System
according to any of the preceding claims, wherein the flow restriction means is configured for providing
a pressure AYORofsAtRsest 0.5 bar of relative pressure during centrifugationPCIGER2§08@ 6T
preparation device for preparing a liquid food from a food substance contained in a single-use capsule,
removably inseltabterifohedevide, dhopassiogavater thfteeghithesubstande psidgedntrifigal forces
comprising: water ilr%jection.means 29. 45,47, 48 efotr) introducin%i\lllvater in th%lca sule means (34,

37, 38, 39) fgrcsgglltloﬁloﬁlgp élﬁﬁl%é‘nvtvnﬁﬁf}ﬁé’%“é%rp acle léalg?laot]ﬁl axied gg%a‘ﬁ%)nl?l), r%lggns (40, 41, 42)
for driving theetapsulEimddiiniigiation around an axis of rotation (1),
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
rotation as in the examples of figures 16 to 18 or inclined relative to said axis as in the
example of figures 1 to 6.
In another possible mode, the flow restriction can be obtained or complemented by
chicanes in the capsule or a similar structure forming a tortuous flow path for the
liquid.
The system capsule of the invention provide remarkable brewing results with solid
contents which are higher than with usual systems. The results are very reproducible
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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wherein it comprises wherein it comprises a flow restriction means which is arranged within the flow
path of the centrifuged liquid, wherein the flow restriction means comprises a valve means which is
arranged at or after at least one outlet of the capsule for opening when a certain pressure is exerted
thereon by the pressurized liquid for enabling the liquid to be released from the capsule. 11. Device
according toctanmi9; wherein the valve means is calibrated or adjusted to selectively open a liquid
passage through the device at a threshold of pressure in the capsule and comprises at least one
engaging portion which is adapted to move relatively to an engaged portion of the capsule under the

effect of the pregsidtizest Paepdridting Haaigarstien 4 ZoddN s Akershndieianiy ot @pifage10 and 11,
wherein it comprises at least one member placed to provide at least one peripheral outlet on a

iercin
surface of theYd4ssthg WaisT m&‘m%tﬁ%ﬁ %ﬁéﬁﬁ?ﬁ?&%ﬁgﬁl}%ﬁ?}éﬂﬁcﬁ%%@iﬁg&nce contained in a
receptacle by passingyspiasithingahithesubstanseibising ceRfsifieaalioaces reppmpidng  driving the

Tl I Y 101y ona The rocepiacle s CoMRSAon hpund an AKG& of rotation (D,
wherein the receptacle is removable and forms a single-use capsule (1) and,
wherein a flow restriction means is arranged in the flow path of the
centrifuged liquid capable of providing a certain pressure drop during centrifugation,
wherein the device comprises the flow restriction means which is arranged in
the flow path after the at least one outlet of the capsule,
wherein the flow restriction means comprises a valve means (56) which is
arranged at or after the outlet of the capsule for opening or enlarging a liquid passage
when a sufficient pressure of the centrifuged liquid is exerted on the valve means so
that the liquid can release from the capsule out of the device and wherein the capsule
comprises an engaging portion (4) and the valve means is formed by at least one
engaging portion of the device which moves relatively to said engaging portion of the

capsule under the effect of the pressurized liquid for making a thin annular laminating

passage for the liquid.

2. System according to claim 1, wherein
at least one of said engaging portions (57, 4) is spring loaded to move away relatively

to the other engaging portion(4, 57) under the effect of the pressurized liquid.
3. System according to claim 2, wherein the engaging portion (57) of the device
comprises an annular pressing edge which is arranged to seal on the engaging portion

(4) of the capsule.

4. System according to claim 3, wherein the engaging portion (4) of the capsule is

formed by an annular rim (4) of the capsule.
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passing water through the substance to form a food liquid, collecting the centrifuged food liquid,

wherein the receptacle is a single-use capsule and, a flow restriction means is arranged within the
flow path of the centrifuged liquid to provide a certain pressure drop during centrifugation, wherein the
flow restriction means comprises a valve means, wherein the valve means allows the food liquid to

be released anlyyubgnaceiiaine@ssHre oheenat ifuoeskliaid fpreacbethalitheckalvameans. 14.
Method according to claim 13, wherein a pressure drop of at least 0.5 bar of relative pressure during

centrifugatiof Bfsheaseg aptHenmeithestretisd retrstabls upfsiiby sldeerafiRya@knd 13, wherein it

comprises cagifrling the selective release of beverage by a spring-biased valve.

6. System according to any of the preceding claims, wherein
the flow restriction means comprises a peripheral portion of wall of the
capsule placed in the liquid flow path exiting the enclosure of the capsule and

comprising outlet openings of less than 200 microns.

7. System according to any of the preceding claims, wherein
the device comprises a water injection assembly (29) for injecting water in the
capsule comprising at least one piercing member that is substantially aligned with the

central axis (A) of the capsule.

8. System according to claim 10, wherein
the piercing member has a tubular passage (46) for injecting water into the

capsule.

9. System according to any of the preceding claims, wherein the flow restriction
means is configured for providing a pressure drop of at least 0.5 bar of relative

pressure during centrifugation.

10. 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 using centrifugal forces comprising:
- water injection means (29, 45, 47, 48) for introducing water in the capsule,
- means (34, 37, 38, 39) for positioning and centring the receptacle along the axis of
rotation (I),
- means (40, 41, 42) for driving the capsule in centrifugation around an axis of
rotation (I),

wherein it comprises wherein it comprises a flow restriction means which is
arranged within the flow path of the centrifuged liquid,

wherein the flow restriction means comprises a valve means which is arranged

at or after at least one outlet of the capsule for opening when a certain pressure is

22



16. Method according to any of claims 13 to 15, wherein the flow restriction means comprises the
combination of valve means for controlling the release of centrifuged liquid at a certain threshold of
pressure and a plurality of outlet openings provided in the capsule. 17. Method according to any of
claims 13 to 16, wherein the food liquid leaves the capsule by at least one outlet pierced through an

upper pierceglie-su{ecd PbiN@CARaYIRIzed liquid for enabling the liquid to be released from

the capsule.

11. Device according to claim 10, wherein the valve means is calibrated or adjusted to
selectively open a liquid passage through the device at a threshold of pressure in the
capsule and comprises at least one engaging portion which is adapted to move
relatively to an engaged portion of the capsule under the effect of the pressurized

liquid exiting the capsule.

12. Device according to any of claims 10 and 11, wherein it comprises at least one
piercing member placed to provide at least one peripheral outlet on a surface of the

capsule.

13. Method for preparing a food liquid from a food substance contained in a
receptacle by passing water through the substance using centrifugal forces comprising:

driving the receptacle in centrifugal rotation while introducing water in the
capsule,

passing water through the substance to form a food liquid,

collecting the centrifuged food liquid,

wherein the receptacle is a single-use capsule and,

a flow restriction means is arranged within the flow path of the centrifuged
liquid to provide a certain pressure drop during centrifugation,

wherein the flow restriction means comprises a valve means,

wherein the valve means allows the food liquid to be released only when a

certain pressure of centrifuged liquid is reached at the valve means.

14. Method according to claim 13, wherein a pressure drop of at least 0.5 bar of

relative pressure during centrifugation is maintained at the flow restriction means.

15. Method according to claim 13, wherein it comprises controlling the selective

release of beverage by a spring-biased valve.

16. Method according to any of claims 13 to 15, wherein the flow restriction means

comprises the combination of valve means for controlling the release of centrifuged
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liquid at a certain threshold of pressure and a plurality of outlet openings provided in

the capsule.
17. Method according to any of claims 13 to 16, wherein the food liquid leaves the

capsule by at least one outlet pierced through an upper pierceable surface of the

capsule.
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