Capsule for preparing a beverage by centrifugation in a beverage preparation device and device
adapted therefore The present invention relates to a capsule and a device for 5 preparing a beverage
from a beverage substance contained in the capsule by passing a liquid through the substance using
centrifugal forces. It is known to prepare beverages wherein a mixture consisting of brewed coffee and

coffee powderdapenaented :Opyiipearniirityoal Kuoes a3y mishte Sraljaineerbyibringing hot water
and coffee powder tor%ither for a defined time. The wat%rfii then forced thro%gh a screen, on which
screen powdePERETAGs BRERAT EXiSh S &)et6R s Whs ?Bfﬁﬁcﬁu%alﬂgec HERSTRRRE T a 15

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. SeLORAR e CantATLGEN ChTfhe\iAGE Becbmes drg AR nALbE ramEvEd by Soraping
20 the surfacepafdhe receptacieess argsulf rihe cofieeyreparationsequiressa tatrof amarsal handling
and is so veryttilgne consurpLingbUsuallg coffee fr?shne.sg ?%? also vary a lot %ndtthis can impact on the
cup quality becalse Cotiee comes %%n%rlarﬁ? from Jb%}klpac aﬁ%uogf coffes i§ LéroSunadnf?oemuoselarh% 251in
the receptacledtsetfr Alsoyaépéndingon 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 reachedlan impdrtant80ccomirrirciabsittess AncGemaT patent appkdation DE 102005007852,

the machine comprises afgmavaple.falder inkg which,an 0peRLUPsoyder is separated

10 with centrifugal 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 powder material is present.

Existing systems consist of placing the coffee powder in a
15 receptacle which is usually a non-removable part of a
machine such as in EP 0367 600Bl. 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
20 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

25 1in 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

30 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 5 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 desgribed in YAQ 2006/112691 - ERR624364,:1EPR36:/600; GBR253336+ FR2686007;
EP0749713; DE4240429; EP0651963; 10 FR2726988; DE4439252; EP0367600; FR2132310;
FR2513106; FRZA878679DE3526054 FR2535507" Wig2007164 f54L 5 3579204 DES716Y63
FR2685186; DE3241606-at4S-A<4545296 nHeweverls the: afiact of ceatrifugal foraestndrew coffee

or prepare othggr. food substances presenrg, any aiisvanta es 15 compared tqQ the n | brewing
i 3 o

mothods using pEARHRT bAdBs o Db T bshosss: SR5E Ynelhrbhing mhoRe itis very

difficult to rhasterfalbthecharameters wehigh difluencethe qoalitytofextrastiony obthetdelivetedieaffee

extract. These parameters are typically the pressure, the 20 flow rate which decreases with the
oressure, the SApACHS B 16 COTBEm o WG B IO oct e How s SE R HES And

which depe”dggget?e §8§§%egéo%%dfp%ﬁyglfi%ée’ctg'fé%g‘p}? e, dhe water fkoc‘)’?égésﬁ”%%“eo” and so

i
on. 25 WO 20 45537 relates to a capsule comprising elastic biasing means at its flange-like rim.
This capsule isiéftendéd tb be uded 29 B coteed dAachinE préevidingdiguitParder @éssure with no

centrifugal effect peing; I@gglv%gz The @@s;ticé:g@s)@g. m%qn%ig M@&@gt\/@g@é% §g§i,ewall and 30 the

rim to provide a liquid pressure tight arrangement with the injection part of the machine. However, the

biasing mE&nFBhtt MeRde@¥d fotira valvehnaans With the ddachidd whidkiSeléétifely opens under

the force of the-gentifuged lighigs Qyythe.cantrary,djt serveqdo Maintain 3 fauidpight engagement
between the rim and the injection part of the machine during the extraction of the beverage. Therefore,

However, the effect of centrifugal forces to brew coffee or
prepare other food substances presents many advantages

15 compared to the normal brewing methods using pressure pumps.
For example, in "espresso" coffee-type brewing methods, it
is very difficult to master all the parameters which
influence the quality of extraction of the delivered coffee
extract. These parameters are typically the pressure, the

20 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.

25 WO 2006/045537 relates to a capsule comprising elastic
biasing means at its flange-like rim. This capsule is
intended to be used in a coffee machine providing liquid
under pressure with no centrifugal effect being involved.
The elastic biasing means is placed between the sidewall and

30 the rim to provide a liquid pressure tight arrangement with
the injection part of the machine. However, the biasing
means 1s not intended to form a valve means with the machine

which selectively opens under the force of the centrifuged

2



5 system adapted therefore for which the extraction parameters can be better and more Independently
controlled for improving quality of the delivered food liquid. There is also a need for providing a
solution enabling to improve the extraction characteristics, i.e., total solid 10 content (Tc), level of
foam/crema, of the existing systems, e.g., coffee preparation devices, using the principle of

centrifugation. Atdhe same timge these is-a Pepd for aay-ef preparng abevesage which-is more
convenient and cleaner compared to 15 the prior art centrifugal coffee preparation device, in particular
a solution which-88¢&s RBERSTHE e RaEYRTY réfovingtdtee Waste ffolf e RBnirfuding feceptacle.
For tins, the investiamn relates taarGapsute: nsertablecin iabeveraga roduatioadgeyvice for preparing a
beverage from a 20 substance contained in the capsule by introducing liquid in the capsule and
passing liquid Threugl e substanee uising centrifufakfopcescios praducing:theckevearage which is

centrifuged;peripnerally I the gapsule relatively 1o, ceniral.axis of Ine capsule conesnonding fo an
axis of 25 rotafion during & centri uging operation comprising. The capsu?e compfl?ises an enclosure
containing an aamount obbéverage substanee 1a dap4dikdsshapgd body andladupper outer wall for

closing the bog%ﬁ'%%gég%%s%% u%tﬂh%; _cgppcrhsees Q%fﬁ%efgl&e g@O%?(@%gi%? é)ytwardly from the 30

body which com ana ar raising portion forming a restriction e centrifuged liquid flowpath

when said poriign js.engaged by g pressing surface, of the-peverage pradyction device, the annular

raising or force-set-L.11-1g portion forms with the pressing surface of the beverage production device
a restriction valf® hfeensToetHe oW oF beverage r TRé faisimgpottion i$moréd paricufly cdbnfigured to

10 content (Tc), level of foam/crema, of the existing systems,
e.g., coffee preparation devices, using the principle of

centrifugation.

At the same time, there is a need for a way of preparing a

beverage which is more convenient and cleaner compared to
15 the prior art centrifugal coffee preparation device, in

particular a solution which does not require the hassle of

removing coffee waste from the centrifuging receptacle.

For this, the invention relates to a capsule insertable in a
beverage production device for preparing a beverage from a

20 substance contained in the capsule by introducing liquid in
the capsule and passing liquid through the substance using
centrifugal forces for producing the beverage which is
centrifuged peripherally in the capsule relatively to a
central axis of the capsule corresponding to an axis of

25 rotation during the centrifuging operation comprising. The
capsule comprises an enclosure containing an amount of
beverage substance, a cup-like shaped body and an upper
outer wall for closing the body. The capsule further
comprises a flange-like rim extending outwardly from the

30 body which comprises an annular raising portion forming a
restriction for the centrifuged liquid flowpath when said
portion is engaged by a pressing surface of the beverage

production device.



5 selectively block and/or restrict the flow path of the centrifuged liquid in order to delay its release
from the capsule and regulate the flow when released. More particularly, when a sufficient pressure of
the centrifuged liquid is reached at the valve means, 1.e., the centrifuged 10 liquid forcing against the
raising portion, the valve means opens, 1.e., a restricted flow gap is provided by the pressing surface

of the device mauingawaysfromdhe raisingrparen of the-eapsyle ek viceversa:Befarectheqpressure of
the centrifuged liquid js attained, the valve means remain 15 closed or restricted at a minimum gap.

Hence, the raiBhgooriich BIYTke OF rédtritRhE FioRpART idr tRE CehtHTTy&tFiiguiG. Thereby, the

annular raising peftiongtetermings ae haskrpressure atthelvalve messsdhe gentrifuged liquid must
overcome to pass through the yalve for a certain flow rate. 20 Furthermore, It should be noted that the
opening of the ie Headi’mhay Be tepBRaent o ﬁfec?b%ﬁ I%ng%?ﬁweeddﬁ\ﬁng means which
drive the capsuteliadotationyn e beverage productionideviee &of Bocenitftigabexteaction, the quality
of the beverage totbrei@rue(f{aéeq%% er&ds.on the 25 c%qgtrgl qf athe 1xr)arame&eers, in prartécuk%li11 the flow rate

of the released %gverage roug e valve r%]é%ﬁg. ere%y, eflow rate is Influenced y?wo

parameters: thearotaticnah speed ofiflretecapsute and thevback-pressairedxented-en the centrifuged
liquid upstream O]]_f %q% Mﬁlge earvlqsﬁeFor a giv §8 .béalrg}é-pr%%séurgraes set b,é/ th Cg%rcgise%hL.le%-lg or
raising portionpoaf the rim of € 3é’capsuPe,?the ng er the rotational speeg, thek]argerrt]he flow Tate.
Conversely, fol aagiven ictatienallspeéedfthehlarger the backptessure,-the Smallet the fléwged

Furthermage, a5 the,vele means seleciiyely bingk the laypath ot e, cenviosd I Iyo A,

preliminary wet-L.11-1g step of the beverage substance, e.g., ground coffee, can be carried out as no
liquid is yet sigrificamtly discharged §ditom e deviceWAgaresslt b aprewet-fing ahe delayed release

of the beverage, athoraugh wetl.d1:1g efthe gubstance is mage passibie gndhe interaction time

between the liquid and the beverage substance, e.g., coffee powder, substantially Increases and the
extraction chaPattéristiesCf0 ey, EafRsaisslidPéoteftant®béverageyiclg, careb® sinficamtly &

Improved. In a-mode O the inyeation,ithe apnular faising,portionextends,n gdirectiopsybstantially
perpendicular to the transversal plane of extension of the flange-like =rt. The 15 orientation of the
raising potflonGs MRETcAHtigiRsd to-Séleetivdly BIdekthE HBwISHthe EeRfifuged BevérhgétAat leaves

the capsule algag the flangeslike =g whetstheicapsulenis retated arouneits eentral@xis-i ruged
liguid. Thereby, the annular raising portion determines the
back-pressure at the valve means the centrifuged liquid must

overcome to pass through the valve for a certain flow rate.

20 Furthermore, It should be noted that the opening of the
valve means may be dependent on the rotational speed of the
driving means which drive the capsule in rotation in the
beverage production device. For a centrifugal extraction,
the quality of the beverage to be prepared depends on the

25 control of the parameters, in particular, the flow rate of
the released beverage through the valve means. Thereby, the
flow rate is influenced by two parameters: the rotational
speed of the capsule and the back-pressure exerted on the
centrifuged liquid upstream of the valve means. For a given

30 back-pressure as set by the force-setting or raising portion
of the rim of the capsule, the higher the rotational speed,
the larger the flow rate. Conversely, for a given rotational

speed, the larger the back-pressure, the smaller the flow.



Preferably, the annular raising portion extends outwardly 20 and beyond an Inward, comparatively
lowered, annular portion of the flange-like =a and in a direction opposite to the bottom of the body. The
raising portion extends a certain height from an Inner portion of rm. The Inward portion of the =a is
preferably 25 flat. In certain embodiments, it may form an Increase of thickness of the Inner portion.

The lowered annular ppritonemesges withthe stilexad andcanche aligned with dre upper wall, or
alternatively, be placed in the capsule away a certain distance from the upper wall. The annular raising

30 portion thug tSHHRAL BtelPor profruSon extemdiRg ot s8It distancB foht LR fpretst Abiy ) Inward
annular portios o therza t0 ensureca syrelevationd ndependent frogrthenthickness of theabodyeof the
capsule. As a result, the control of the surelevationof\}/%gijht is ma%e oss(ijT)Ie independently from the

thickness of the rebt §Fth@Hm ¥ b3y tharefdre Broliding Hgkibility A Setiing tie-dédifsd back-force in
the device Wvhiternet impactiag trethezoverall's slesignaaf the papsule tits gty andloratecting the

sealling strengthe\ﬁ/ietg trée g@p%thvevag %%f u g’er gner’gbracr)lg .hln Vg;\emggle, thgtjn%rd_éol%%rggnanenular
portion forms the sea?mg surface with the upper Wall Thet ore’ when the capsul% iS engageé: in the
device, a gap issobtameddsetwebn 4 0=the upper duter neallcafcthe ttapsulecandethie compressed surface
or line of the rairsl,icrﬂgt%oertic?n (e} %nsurestgg ézgggifuge% 1lc:furg:' San rgoreo%%seily circulate towards the
valves after it has passe t%rou&?ﬁwe upper wacf, e.q., ﬁfréugh pereforﬁions made through said wall.
substantially increases and the extraction characteristics,

10 e.g., coffee solid content and beverage yield, can be

significantly improved.

In a mode of the invention, the annular raising portion
extends in a direction substantially perpendicular to the
transversal plane of extension of the flange-like rim. The
15 orientation of the raising portion is thus configured to
selectively block the flow of the centrifuged beverage that
leaves the capsule along the flange-like rim when the

capsule is rotated around its central axis.

Preferably, the annular raising portion extends outwardly
20 and beyond an inward, comparatively lowered, annular portion
of the flange-like rim and in a direction opposite to the

bottom of the body.

The raising portion extends a certain height from an inner
portion of rim. The inward portion of the rim is preferably

25 flat. In certain embodiments, it may form an increase of
thickness of the inner portion. The lowered annular portion
merges with the sidewall and can be aligned with the upper
wall, or alternatively, be placed in the capsule away a
certain distance from the upper wall. The annular raising

30 portion thus forms a step or protrusion extending of said
distance from such (preferably flat) inward annular portion
of the rim to ensure a surelevation independent from the

thickness of the body of the capsule. As a result, the
5



15 In a particular mode, the annular raising portion is covered by the upper wall (e.g., closing
membrane), in particular, by forming at least a portion of sealed surface with the upper wall. In a
particular mode, the annular raising portion is 20 preferably rigid. The rigidity is here evaluated in
relation to its ability to resift compression by a pressing surface of the beverage production device

applying a closweferce theraetahan-thesapsulenisiaseyted intheeveragaspreparation device. In
other words, the raising portion 25 remains of a relatively constant dimension during the beverage

preparation opetafisie MIAE teviceIR ordér fof e AfTialaidiRg pbftfon pIa) fts Tofe Stfestriction
of the beveragedioyypath @neieenspreaaliakie ppeningi in a particarinode, thearnnusarratsing
portion is made 30 I_n%e ral with t?ﬁéﬂarﬁ%e-like =a, Therefore, for essentially economical reaﬁns, the
annular raising potioh Carrbe forred inone el togetRErwiti i Cdp-Ake @h&%‘(?d Bddy > Preferably,
the flange-bkeduns of therdapsiude bap adower sudace, qnerging with Said sidewall ofithe-hedy, which is

shaped, in thesrggl_pn directlg 0 %;}%eg&%tlhe aising portion H be complementary shag%grilnegegard to

an annular 5 supporjtlrﬁ% ssutr ace-of the capsﬁeeho r.elEo?Nﬁius, the IoWer strtace of the fim cari be free

of any projectipn i the. giea direetly,gpposed &g e annulat falsing portion, Fpclstangs, the lower
surface forms an annular flat surface extending along a plane substantially 10 parallel to the sealed
upper surface ©f thel rim. ftusahathas providé laestableaeferedtial slipporfexe a pedeactihftat position of

the rim relativ%gopg@l%a@gleeg%g%@dvmﬁh SnpRriant do ayoid g foun gnunnalanced mass, during

high- speed centrifugation. 15 The tlange-like rim can also comprise an annular groove on its surface
directly opfoséd %o tiramn s rising pbrtioh. Tie amisarigroete cahSepisoreeeRe a

complementary, shaped-indentatian gtthe beverage production devics, i particularprovided in the
capsule holder. The advantage is
centrifuged liquid can more easily circulate towards the
valves after it has passed through the upper wall, e.g.,

through perforations made through said wall.

15 In a particular mode, the annular raising portion is covered
by the upper wall (e.g., closing membrane), in particular,
by forming at least a portion of sealed surface with the

upper wall.

In a particular mode, the annular raising portion is

20 preferably rigid. The rigidity is here evaluated in relation
to its ability to resist compression by a pressing surface
of the beverage production device applying a closure force
thereto when the capsule is inserted in the beverage
preparation device. In other words, the raising portion

25 remains of a relatively constant dimension during the
beverage preparation operations in the device in order for
the annular raising portion to play its role of restriction

of the beverage flowpath and to ensure a reliable opening.

In a particular mode, the annular raising portion is made

30 integral with the flange-like rim. Therefore, for
essentially economical reasons, the annular raising portion
can be formed in one piece together with the cup-like shaped

body.



20 to mechanically support and maintain the rigidity of the annular raising portion and prevent it from
deforming under the load exerted by the pressing surface of the beverage production device. It also
forms a position referencer for the capsule to ensure a correct fit-L.11-1g of the capsule in 25 the
capsule holder to avoid an unbalance mass, in case the capsule would be not perfectly aligned in the

capsule holder; thatavowd greateancise aged/or vibsatians durincheertdfugationnGansequsantly, the
flange-like rim of the capsule can be maintained relatively thin. For Instance, the 30 rim may be of a

thickness compris&d betwd&T 466G G”.%%ﬁdsf‘.%%rﬁl%%Wﬁﬂgagggugw?tkﬁoéﬁnuléﬁ’%%d portion is
embossed in tbe flapge-like rimh.d-areexanmple i thecrnglaygaisirgl 7 tportine angigroaye are made in

the same operation such as when the cup-like shqaped Fhody ﬁnformed bé/ dgee drawing or
thermoforming. EnBGasing Baf &lso B oparated affertheTormiy 6fiRE tavi of’llrhea%%i/liﬁra
subsequend operation.th mhe cupikeshapedibodygasualso belpteduced by injection-moulding of

thermoplastics with the raising portion being Integrated in or overmoulded onto the Injected body.
Preferably, thé'raising porticrbkas gas vestuméans. PHe gas ventnimeans lepablessgasttosescape from

the enclosure e sule during filling of .t S ith liquid. b f such means, a
pocket of gas ggé%e%%g %?l t#e%cgés%lé \%Iv%%hév%/g%égpfr ver&%tﬁ/g elrégrgéjiej%?tlg fr%?r%?%% -fg correctly
wetted. For tinsathelashwanrtaising pbrionimay deqsrovided withiatrleastdre eadialtindestation,

preferably 15 Several radially oriented indeptations. for praviding gas escape, i adirectign pyitward of

the capsule. The at least one radial indentation is preferably sized to allow selective release of gas but
retain liquid fiowe irpthesenclosure @r 28 et forReanly arshaltliqdid tdekalen Fof 20 @xanipielss to 10

small radial slofs of aout 1Q Q. 200 migrans. far 1nstange abput 5Q !_*g‘@r,ong, ptheightand #tg.5 mm of
width may be provided at the periphery of the raising portion to provide appropriate gas yen-L.11-1g.

Of course, setalradit irtfentatfonsimay alsdBe providéd m thepsule holder, which is

important to avoid to form an unbalanced mass during high-

speed centrifugation.

15 The flange-like rim can also comprise an annular groove on
its surface directly opposed to the annular raising portion.
The annular groove can serve to receive a complementary
shaped-indentation of the beverage production device, in
particular, provided in the capsule holder. The advantage 1is

20 to mechanically support and maintain the rigidity of the
annular raising portion and prevent it from deforming under
the load exerted by the pressing surface of the beverage
production device. It also forms a position referencer for
the capsule to ensure a correct fitting of the capsule in

25 the capsule holder to avoid an unbalance mass, in case the
capsule would be not perfectly aligned in the capsule holder,
that would create noise and/or vibrations during
centrifugation. Consequently, the flange-like rim of the
capsule can be maintained relatively thin. For instance, the

30 rim may be of a thickness comprised between about 0.5 and

1.5 mm.

Advantageously, the annular raising portion is embossed in

the flange-like rim. For example, the annular raising

7



25 raising portion. The raising portion may also be formed as a partially melt energy director of annular
shape raising from the rim when in sealing arrangement with the upper wall (e.g., membrane). In
another possible mode, the annular raising portion is a 30 separate element which is attached to the
flange-like rim. For instance, the portion may be sealed to the flange-like rim such as by ultrasonic or

heat sealing o be €lipped Hio gab anaular kecgiviag sgatorgregve pspvded inbthesflangeslike rim. In
this case, the annular raising portion can be made of a con;%gessible material such as a rubber elastic

material or 5 S8R PladtitematBial. e SRAESFrKSIAY pbrtidrPoftRe dapsHR KB HiFindérted V- or
U- or W-like shape-aolcdike shape Elidbe €ontext of thel iswentiorns dhe gupdike shapedibody can

comprise aIurrL}]%rnium, and/or pla}iéics. The cup-like shaped. 10 bod% can also be made of glastics only.

The capsule furtHét dongtises K lid ehiBrané 1o &l0SMgtha dup-IiKESHapaa body P The capBule can
be formed pf gas baffler material and closed b tggnmegspéa%% in a gas impeyvious manper so that the
freshness of the Sever%ge su%sfsancg, e.g., roastand 1 ground Eoffee partic e% i’ maintained for a

prolonged perivdudfdimme The memtrape comprises &t heasta peripheral perforalle area meighbouring

the sealed porfign of the membrape whjeh fsealed onte the fiadek tha gf he pody. Hence, the 20

perforable area canbe per y perforating means of the beverage production device for
providing a sefies ef liguid putlets.in the capsule. Thersfore, iawd bejng, centsifuged imhe gapsule can
leave the capsule via the series of outlets, then, it can exert pressure onto the
vent means enables gas to escape from the enclosure of the
10 capsule during filling of the enclosure with liquid. In
absence of such means, a pocket of gas could form in the
capsule which would prevent the ingredients from being
correctly wetted. For this, the annular raising portion may
be provided with at least one radial indentation, preferably
15 several radially oriented indentations, for providing gas
escape in a direction outward of the capsule. The at least
one radial indentation is preferably sized to allow
selective release of gas but retain ligquid flow in the
enclosure or at least forms only a small liquid leakage. For
20 example, 5 to 10 small radial slots of about 10 to 200
microns, for instance about 50 microns, of height and 1 to 5
mm of width may be provided at the periphery of the raising
portion to provide appropriate gas venting. Of course,
several radial indentations may also be provided in the

25 raising portion.

The raising portion may also be formed as a partially melt
energy director of annular shape raising from the rim when

in sealing arrangement with the upper wall (e.g., membrane).

In another possible mode, the annular raising portion is a
30 separate element which is attached to the flange-like rim.
For instance, the portion may be sealed to the flange-like

rim such as by ultrasonic or heat sealing or be clipped into



25 annular raising portion of the capsule. When the opening pressure if reached, the valve means
opens or enlarges for forming a flow restriction gap and the liquid can be centrifuged outside of the
capsule and be collected for being dispensed. 30 In a possible alternative, the capsule of the invention
comprises a lid which is porous to liquid, at least at its periphery, instead of a perforable membrane.

The porous lidzmay beforned of paper plastis ansiforalyainium: J hessp-shapegdbadysanrdor lid may
also be formed of paper, cardboard or another biodegradable material. 5 For substantially rigid
biodegradable]ThE?eri]éﬂéT,1 the capsule body may be selected amongst PLA (polylactic acid), a starch
and resin-basid aﬁerial, and cora?inationslthereof. Inan embogiment, the Lf%)ler Oé[lter v¥all is formed
of an outer per ora Iel,snocna-‘ﬁ’gr’ous, membrané anddn inner B8r%ulscigyecr‘_f”10 e'membrané and layer
can form togethenardaminaté eThe irmet poreusclayescan belsbkiterdayer tsuchrastpolypropytene or
polyurethage %Ig%tgmelraTtegéJeIgo%qj?alhquid-tight, membrane can be aluminium and/or plastic. The
porous layer can ensure ﬁ'qw tlgﬁtness around the 15 injection needle in the central region of the

upper wall as well ag impfaving gleanngss, atthe perigrated outlets o prevent sghds itgm leaving the

capsule. In another possible mode, the’capsule comprises an internal filter element inserted in the
cup-shaped bady Thieschpsulec20 €anbe dlosedckby allrbmembrand eéeeridgpibe-internal filter. The lid
membrane can be perforable or peelable. For instance, the internal filter element can be a plastic

piece with filtefiig HefescordIsestoP filtdriity thevdhtrfeged HigBidstichidk e stibeedn ptent

publication WQan comprise aluminium and/or plastics. The cup-like shaped
10 body can also be made of plastics only. The capsule further
comprises a lid membrane for closing the cup-like shaped
body. The capsule can be formed of gas barrier material and
closed by the membrane in a gas impervious manner so that
the freshness of the beverage substance, e.g., roast and
15 ground coffee particles, is maintained for a prolonged

period of time.

The membrane comprises at least a peripheral perforable area
neighbouring the sealed portion of the membrane which is
sealed onto the flange-like rim of the body. Hence, the

20 perforable area can be perforated by perforating means of
the beverage production device for providing a series of
liguid outlets in the capsule. Therefore, liquid being
centrifuged in the capsule can leave the capsule via the
series of outlets, then, it can exert pressure onto the

25 annular raising portion of the capsule. When the opening
pressure is reached, the valve means opens or enlarges for
forming a flow restriction gap and the liquid can be
centrifuged outside of the capsule and be collected for

being dispensed.

30 In a possible alternative, the capsule of the invention

comprises a 1lid which is porous to liquid, at least at its



25 2008/148646. The capsule of the invention can comprise a substance which is extractable, e.g.,
ground coffee, or dissolvable, e.g., instant coffee or milk powder. In particular the substance can be
chosen amongst ground coffee, instant coffee, 30 chocolate, cocoa powder, leaf tea, instant tea,
herbal tea, a creamer/whitener, a nutritional composition (e.g., infant formula), dehydrated fruit or

plant, culinary powder and combpinationstheregfe The €apsuleraay nglude agasyythvthe food
ingredients winch is protective against oxidation of the ingredients 5 such as nitrogen and/or carbon
dioxide. The g8 &Fbé AGAET if? theeRssUle P3P Ty fIGSING et H<5IiMg the upper wall on the
body. Preferably, theucapgﬂga co @rl%es %%sd?afyeﬁm terials eT\S{glo}gleng

the ca o the ig%reglgnts'
compartment. However, in case 10 the'capsu

O. M S or aper

e’is not gastalé/ht perse’, an OUter pac age B&# be used
to pack the capsulelndividually enincgrouplof severad dapdules.alndhisacase, the package is removed
before the capsule is Inserted in the device. The invention also relates to the use of a capsule as 15
aforementibneidoin sshénasrage prégaratioy teviee avereindhie lcapsalesis tehtrifugée irctiesdeMice. The
invention also felates to.a peverage preparation device fiom.a Gapsule as aforementigned. by passing
a liquid through the beverage substance in the capsule, comprising: 20a liquid injection head for
imecﬁng”qUMQﬁ@h@esin—based material, and combinations thereof.

In an embodiment, the upper outer wall is formed of an outer
perforable, non-porous, membrane and an inner porous layer.

10 The membrane and layer can form together a laminate. The
inner porous layer can be a filter layer such as
polypropylene or polyurethane elastomer. The perforable,
liquid-tight, membrane can be aluminium and/or plastic. The
porous layer can ensure liquid tightness around the

15 injection needle in the central region of the upper wall as
well as improving cleanness at the perforated outlets to

prevent solids from leaving the capsule.

In another possible mode, the capsule comprises an internal
filter element inserted in the cup-shaped body. The capsule

20 can be closed by a 1id membrane covering the internal filter.
The 1id membrane can be perforable or peelable. For instance,
the internal filter element can be a plastic piece with
filtering holes or slots for filtering the centrifuged
liquid such as described in patent publication WO

25 2008/148646.

The capsule of the invention can comprise a substance which
is extractable, e.g., ground coffee, or dissolvable, e.g.,
instant coffee or milk powder. In particular the substance
can be chosen amongst ground coffee, instant coffee,

30 chocolate, cocoa powder, leaf tea, instant tea, herbal tea,

a creamer/whitener, a nutritional composition (e.g., infant

10



capsule, a capsule holder for holding the capsule in the device, means for driving the capsule in
centrifugation, wherein it comprises a pressing surface for applying a 25 determined closing force onto
the annular raising portion of the flange-like rim for substantially closing the flowpath to the beverage.
The closing force can be determined to maintain the closure between the annular raising portion and

the pressure spefage.30 |.e qdhe valve sneans; untiba spfficient pressure of thescentrfuged liquid is
reached directly upstream of the said portion. Such pressure (above atmospheric pressure) can range
between 0.1 ahd™& BAE HreferabfiF 650 4 bars e.g., about 1.5-2 bar. The pressing surface and/or
the capsule hoﬂrgleé‘r ls/are §a5300|ated t? S erlng-loadln%irrg ar&feorggggll%%the opemng of a flow

restriction gapfor th%agesn%rlﬁjg%%lﬁqﬁlnac b)L/1 e pre%%ﬁhg surface moving re %"Iye/%%/veari/t rom the

annular raisingrpartioni & shootcebe hotedathal thecflaw festriction gap car bergpenetdretween the

pressing swface 10 and the capsule b elative movement hetween.each other. This relative
ovement ot B ontAnag by Sar e esia Biriac TGRS Aol the SApS e S i

capsule movingraway froapthielpressiag surfabg stich sisibythelcapsule saldeéribell-1gtherpmbile
element. A thigsjaqe-L Jh8)g '%t%g%\%e 15 both the pressing surface of the injection head and the surface
supporting the capsu?e holder to move against the force of a spring-biasing means.

Preferably, the capsule comprises gas barrier materials
enveloping the ingredients' compartment. However, 1in case
10 the capsule is not gastight 'per se', an outer package can
be used to pack the capsule individually or in group of
several capsules. In this case, the package is removed

before the capsule is inserted in the device.

The invention also relates to the use of a capsule as
15 aforementioned in a beverage preparation device wherein the

capsule is centrifuged in the device.

The invention also relates to a beverage preparation device
from a capsule as aforementioned, by passing a liquid

through the beverage substance in the capsule, comprising:

20 a liquid injection head for injecting liquid in the

capsule,
a capsule holder for holding the capsule in the device,
means for driving the capsule in centrifugation,

wherein it comprises a pressing surface for applying a
25 determined closing force onto the annular raising portion of
the flange-like rim for substantially closing the flowpath

to the beverage.

The closing force can be determined to maintain the closure
between the annular raising portion and the pressure surface,
30 i.e., the valve means, until a sufficient pressure of the

centrifuged liquid is reached directly upstream of the said

11



In a preferred mode of the device, the pressing surface forms a surface of a valve part which is
separately 20 moveable from the injection part of the head. As a result, the valve means can act
Independently from the pressure of contact applied by the injection part of the head. In a preferred
design, the injection part comprises perforating members for both injection water in the capsule and 25

extracting cenpifugead liquid fram e capsule. (Mpes,pardiculasiyntheiipjestier partoonaprises outlet
perforating members forming filtering means when in perforating engagement in the capsule for the
centrifuged lighRP\RRe® 8hYagEd %'&eaééf)sﬁfé. %@rﬁergﬁ?g,edi?ﬁgkin%'iﬁd@ﬁe#dé?ﬁ]Eﬁ‘e Valve part
from the rest ofithebead sthe wadve. can open without affecting the relative position of the perforating
members with the capsule. In a particular mode, the pressing surface forms a relatively flat annular
surface onto witheh theearniuar rmaising pertiondoicthe dapsulexcanlprelss lidemce, s/ elosing action is

promoted ky an engagement at the valve means. under 5 the form of an annular_sealing line,
Breferably ne Sa T RSty fSraler O e Ao eaikeSin e EABo i Of B5 1SSt
pressing surfacé cauldlaiso have aislightly coapaveor thrvexdineroffcuyeatutte muadidl direbton

relative to the xis.of Centifigation. LnGording {0 anathey feaiue oLl deee, Mg capsule holder
can comprise a support surface for supporting the flange-like =in of the capsule and comprising an
annular indentation indemed t6 finintd ansnealat dreove bEthetflamigetiike fihoAs aforementioned, this

configuration of 15 the support sirface of the gapsulg holder avoids the defarmation.of the capsule in

the device when the injection head is engaged in compression against the flange-like =in of the
capsule. IH0anatHer fdgurRBBthbalevice the Indction MsatEPe eomprises arcentral injédtion-needle.

The needle is ¢gnfigured 1@ pedforate the fid membiane ofithe capsyle. Thepeedlgmay terminate by
one or more liquid Inlets for injecting liquid in the capsule. Preferably, the needle is centrally position,

1.e., aligned vREFRE @ Sirbtaish. 23VFHOINEEHE cOtRIhE BRittetP i tHE capsUle hasFPEehifal Inlet
port provided indts; weperwall. fherdnyvertionmay alsp elatefoa systemdaclydingitbe compination of
one or more capsules as aforementioned and a device as aforementioned, or a capsule Inserted in a
device holder being the mobile element. A third option 1s to have
15 both the pressing surface of the injection head and the
surface supporting the capsule holder to move against the

force of a spring-biasing means.

In a preferred mode of the device, the pressing surface
forms a surface of a valve part which is separately

20 moveable from the injection part of the head. As a result,
the valve means can act independently from the pressure of
contact applied by the injection part of the head. In a
preferred design, the injection part comprises perforating
members for both injection water in the capsule and

25 extracting centrifuged liquid from the capsule.

More particularly, the injection part comprises outlet
perforating members forming filtering means when in
perforating engagement in the capsule for the centrifuged

liguid when engaged in the capsule.

30 Therefore, by making independent the valve part from the
rest of the head, the valve can open without affecting the
relative position of the perforating members with the

capsule.
12



30 as aforementioned. Additional features of the invention will appear in the detailed description of
the figures which follows: Fig. 1 if a top perspective view of a sealed capsule of the system
according to the invention; Fig. 2 if a bottom view of the capsule of Fig. 1; Fig. 3 if a cross
sectional view of the capsule of figs 51 and 2; Fig. 4 if a perspective view of the beverage

production devige of therdipventions mo&ig. Sifa gsessssectipnal viewcef abewerage production device
with a capsule inside; 10Fig. 6 if a detailed cross sectional view of the view of Fig. 5.in a closed

configuration dfthé vake'Medns: Fig 7 it e MHrget 6088 S8clidhT Vidw! 6f HE Ve of Fig. 6 in a
closed configuratien abthecmstve-meansihig. 8dbam eslarged grasssectionalejew of thesview

action is promoted by an engagement at the valve means under
5 the form of an annular sealing line. Preferably, the surface
is substantially parallel to the flange-like rim of the
capsule. Of course, the pressing surface could also have a
slightly concave or convex line of curvature in radial

direction relative to the axis of centrifugation.

10 According to another feature of the device, the capsule
holder can comprise a support surface for supporting the
flange-like rim of the capsule and comprising an annular
indentation indented to fit into an annular groove of the
flange-like rim. As aforementioned, this configuration of

15 the support surface of the capsule holder avoids the
deformation of the capsule in the device when the injection
head is engaged in compression against the flange-like rim

of the capsule.

In another feature of the device, the injection head
20 comprises a central injection needle. The needle is
configured to perforate the 1lid membrane of the capsule. The
needle may terminate by one or more liquid inlets for
injecting ligquid in the capsule. Preferably, the needle is
centrally position, i.e., aligned with the axis of rotation.
25 The needle could be omitted if the capsule has a central

inlet port provided in its upper wall.

The invention may also relate to a system including the
combination of one or more capsules as aforementioned and a
device as aforementioned, or a capsule inserted in a device
30 as aforementioned.
Additional features of the invention will appear in the

detailed description of the figures which follows:

13



15 of Fig. 6 in an open configuration of the valve means; Fig. 9 if bottom perspective view of the cover
part of the device showing a detail; Fig. 10 if a cross sectional view of the capsule according to
another embodiment; 20Fig. 11A shows an enlarged cross sectional view of the view of Fig. 10 in a
closed configuration of the valve means; Fig. 11B shows an enlarged cross sectional view of the

view of Fig. 10 in an epen configuratien ef thervalve meanswhen the liguid § ceatrfuged out gftthe
capsule; 25Fig. 12 if a cross sectional view of the capsule according to another embodiment; Fig.
13 if a cross s&&fordY VieW'ofhetapsie dctorling 18 Grdther Embodiment; Fig. 14 if a cross
sectional view of the gapsule 30saccording 4e anether embadimeapiwhich the ugpenwall if formed of
a laminate comprising an uppey membrane and a JQWer ROTOHS 1aYEr: ¢ capsule of figs
5 1 and 2;
Fig. 4 is a perspective view of the beverage production
device of the invention;
Fig. 5 is a cross sectional view of a beverage
production device with a capsule inside;
10 Fig. 6 is a detailed cross sectional view of the view
of Fig. 5 in a closed configuration of the valve means;
Fig. 7 is an enlarged cross sectional view of the view
of Fig. 6 in a closed configuration of the valve means;
Fig. 8 is an enlarged cross sectional view of the view
15 of Fig. 6 in an open configuration of the valve means;
Fig. 9 is bottom perspective view of the cover part of
the device showing a detail;
Fig. 10 is a cross sectional view of the capsule
according to another embodiment;
20 Fig. 11A shows an enlarged cross sectional view of the
view of Fig. 10 in a closed configuration of the valve means;
Fig. 11B shows an enlarged cross sectional view of the
view of Fig. 10 in an open configuration of the valve means
when the liquid is centrifuged out of the capsule;
25 Fig. 12 is a cross sectional view of the capsule
according to another embodiment;
Fig. 13 is a cross sectional view of the capsule
according to another embodiment;
Fig. 14 is a cross sectional view of the capsule
30 according to another embodiment in which the upper wall is
formed of a laminate comprising an upper membrane and a

lower porous layer;

14



Fig. 15 is a cross sectional view of the capsule according to another embodiment in winch the
membrane is sealed on top of the raising or force-setting portion; Fig. 16 is a cross sectional view of
another variant of 5 the capsule of the invention. As shown in figures 1 and 2, a preferred single-use
capsule 1 of the invention generally comprises a dished body 2 onto winch is sealed a perforable

membrane 3. The mempranges3 isssealed g8to a petipberal kini4 of the body ataisinward 10 annular
sealed portion 5. The km 4 can extend outwards forming an annular sealed small portion 5 of between

about 2-10 mrft SFRE dishd Body COMTseT W Bot8In Wall 8 af < 8ideRFal P Widé fretérably widens
in direction of theslasge epen epd ©f the.body oppasedto therhaitose wallndhe dbtdisihed body is

preferably rigid or semi-rigid, It can be formed of a food grade plastic, e.g., polypropylene, with a gas
baffler layer such as EVEH hid tie ik b afuriiind &ldy of AAmiHaté 5 pldshc Shd Hihiriim alloy
or a biodedradatde nwperidle gt, RbA of starah and fibre-based 20 resEn). The membrane 3 can be
made of a thinner ma&erialhsuch asa ?Iastic film f‘dSO incgjdinag a barrier Ia)éﬁr ar algmi_nium alloy or a
combination of plastic and ardminidm a%l%ill.r The mémbrane i§ ustal yef)‘ﬁf]f a thickness between 20 and
250 microns, foepxamplel The membiave istperforgtetefon 11y comprises a dished body

2 onto which is sealed a perforable membrane 3. The membrane
3 is sealed onto a peripheral rim 4 of the body at an inward

10 annular sealed portion 5. The rim 4 can extend outwards
forming an annular sealed small portion 5 of between about
2-10 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

15 dished body is preferably rigid or semi-rigid. It can be
formed of a food grade plastic, e.g., polypropylene, with a
gas barrier layer such as EVOH and the like or aluminium
alloy or a laminate of plastic and aluminium alloy or a
biodegradable material (e.g., PLA or starch and fibre-based

20 resin). The membrane 3 can be made of a thinner material
such as a plastic film also including a barrier layer or
aluminium alloy or a combination of plastic and aluminium
alloy. The membrane is usually of a thickness between 20 and
250 microns, for example. The membrane is perforated for

25 creating the water inlet as will be described later in the
description. The membrane also further comprises a
perforable peripheral area.
Preferably, the capsule forms a symmetry of revolution
around a central axis A. However, it should be noted that

30 the capsule may not necessarily have a circular section
around axis A but may take another form such as a square, a
rectangle, or another polygonal form.
According to an aspect of the invention, the capsule of the
invention comprises an annular raising portion 8 extending

15



25 creating the water Inlet as will be described later in the description. The membrane also further
comprises a perforable peripheral area. Preferably, the capsule forms a symmetry of revolution around
a central axis A. However, it should be noted that 30 the capsule may not necessarily have a circular
sec-L.16)n around axis A but may take another form such as a square, a rectangle, or another

polygonal formyAcceading te an aspectotihgdnvantion: the aapside obthesinyertign-eomprises an
annular raising portion 8 extending _upwardly from the flange-like rim 4 and forms a forceset-L.11-1g
means of a vaR/eThedHs WEnTInSéréd thehéVetage ProductiBn debice ad witskphaned #tér. More
particularly, the raisingcpertioaSvexiendssinselief fsemithe sealetd pertiondr-ef theflangeilikeirim
winch extends along plane P. The sealed portion 5 thus forms_an Itnnagr lowered ann%argoortion of the
rim relative o HE pOrtion B HETBISHG pbrion Eby dtéids fita AFEBlic SpeGEtLts bottom 6 of
the body. The paisinggportion 8 forras padrofavalke 10 meansiton selectively bidcking thesftow of the
centrifuged 11%%1Id coml_pgdout of the cagsLJCI%gg V%I|C|) be exgalained Iaterlin thgé) esent dleésgription. The

. Sea rtion rms n.inner QW ann .
portion 8 may not n8EEssarily form a cotinuous annular portion. 1n particutar, it may be partially or

totally 15 Interpupted @n Indentee by iat least anewgastyencbd 1pbg chamnel 80T The channek80 is

radially oriented to, create a passage fe rming a gas communication through %he partion t«Qo‘%'JO gas

contained in the enclosure of the apsule to be pus?we(cjiloﬂet%ﬁhoencggﬁ?e ?ﬂuﬁng the ﬁlﬁng of the
capsule with ligdidt26 lhstéad of lchamnels ithe indertation$ cdvidrbe formeddly & mudtitude of

micro-corgygations, suffigient o rerler (e raising porion Rermaable ig the gas. dyshauld peoted that
a certain 11guld leakage can be admittedthrough these vent means 80 provided the pressure loss
created by thel251rHising poHich remains suffiticrne eleate 2 riselih pressuelin ineéndlosare and

then the move;ip opening ofdbg valye.meaps.i on, .

The portion 8 may not necessarily form a continuous annular
portion. In particular, it may be partially or totally

15 interrupted or indented by at least one gas venting channel
80. The channel 80 is radially oriented to create a passage
forming a gas communication through the portion to allow gas
contained in the enclosure of the capsule to be pushed out
of the capsule during the filling of the capsule with liquid.

20 Instead of channels, the indentations could be formed by a
multitude of micro-corrugations sufficient to render the
raising portion permeable to the gas. It should be noted
that a certain liquid leakage can be admitted through these
vent means 80 provided the pressure loss created by the

25 raising portion remains sufficient to create a rise in
pressure in the enclosure and then the move in opening of
the valve means.
A first embodiment of a system including a capsule of the
invention and a beverage preparation device is illustrated

30 in figures 4 to 8 and is described now.
The system comprises a capsule 1 as aforementioned and a
beverage preparation device 23. The device has a module 24
which a capsule can be inserted in. The capsule contains a
food substance for being brewed and the capsule is removed

16



A first embodiment of a system including a capsule of the invention and a beverage preparation device
is illustrated 30 in figures 4 to 8 and is described now. The system comprises a capsule 1 as
aforementioned and a beverage preparation device 23. The device has a module 24 which a capsule
can be Inserted in. The capsule contains a food substance for being brewed and the capsule is

removed 16 fromthe modutesafter usetor being diseanded (g.gsifor wasteior eecyclingeefthe organic
and inorganic raw materbals). The module 24 is in fluid communication with a water supply such as a
water reservoif 28 & fftfd F&REort B mEdnd 8GctPad Abump 28 i< Provided i the"fluid =cult 27
between the modute and $he wetter supphy. A waterdeatert28 isdfudtbemprovided torheat wyater in the
fluid =cult before water enters the module. The water heater can be | serte%j’on th‘$ fltuid =cult to heat
fresh water cofffing LoFom j;F(e FesEVGIP. AtefRatively, ThE Wacférrhéa?ier ar b PladdfhiRe Water

reservoir ItSelfitbahbecames asvatephoiterdn suchk casev@bieourse, water tanialse be daken divectly

from a domesd%c ater supply via ater pl onnection. The device may further.comprise_control
means 15 and S Ston TS Fol LetvAlo TS BT Srise pEbh At on mAtod (ot MLetatat. Water
can be fed in the niodule24 atrtowiptessure drevenvat geavitynpressurel Eddexamplei a pressure of
between 0 an%% Par abvgg% g}mgg ré%c pressure 81ceﬁrnebe n\ens%g%d at }tlheea\é/g}fercza(l)nlnlloeet of the

module. Water at ﬁi]éﬁer pressure than 2 bar could also be delivered if a pressure pump is utilized

such as a pis_t@nnpampeér hi_ererMgfr}r@ddleczA:ca@potr.qoriseam/oﬁﬂamapsumrem@ng;
sub-asseqplies, 29, 30, Mainly Lomprising, @ WAIELINGLNIOD  the water heater can be

placed in the water reservoir itself 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. The device may further comprise control means
15 and activation means for activating the beverage preparation
method (not illustrated).
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
20 inlet of the module. Water at higher pressure than 2 bar
could also be delivered if a pressure pump is utilized such
as a piston pump.
The brewing module 24 can comprise two main capsule encasing
sub-assemblies 29, 30; mainly comprising a water injection
25 sub-assembly or water injection head and a liquid receiving
subassembly including a capsule holder. The two
subassemblies form positioning and centring means for
referencing the capsule in rotation in the device.
The two subassemblies' closes together to encase a capsule
30 therein for example by a bayonet-type connection system 31
or any other suitable closure means such as a mechanism
based on a jaw-type closure principle. The liquid receiving
subassembly 30 comprises a liquid duct 32, for example,
protruding on a side of the subassembly for guiding the

17



25 sub-assembly or water injection head and a liquid receiving subassembly including a capsule
holder. The two subassemblies form positioning and centring means for referencing the capsule in
rotation in the device. The two subassemblies' closes together to encase a capsule 30 therein for
example by a bayonet-type connection system 31 or any other suitable closure means such as a

mechanism basegan ajaw-dype glesdre-prngipleot be dguigreceiving.subassembly 39 cemprises a

liquid duct 32, for example, protruding on a side of the subassembly for guiding the 17 centrifuged

liquid coming SGGTRHE CapsTiB18 aSerdicE tBcétadit?siith d9'8 clip B yiasi She tiguid’duct is in

communication avithua liguid reeeiver 83 forming adJ-like ©f Welikesshapadnannyular sec-h d8)o r

surrounding a capsule haolder 5 comprising a rotating drum 34 Into, which the capsule c e Inserted
i B 4 Rioding ¥

as illustrated in T 5 STRE figuid r 35658 § CoetiNy Oty 634 Coffedtinghé liquid as
will be expRinedratet mithe desceiptiani.rBelamtie liquidnreseiving-subhassemibhys 30 careaplaced means
for driving the 10 ca]psul recei.v'rlqldrum 34Oiln rotaE_ion 11-1s1de the s bass%{nblé/. The drivw means
inserted as 1% trat 1 1gure . e uld receive
preferably comprise a rotary motor 40 Which can be sgpplle by e ectrlcjltg Or gas powetr. Theé water
injection subaskseMmbly comprisesecwatey Inlet side cobngrisinga Water intet 35heommumnichtang
upstream with th water fluid.circuit-27. The.rotary drum 34 prolangs ltself axialliyhb rotating shaft
37 which is mARGAINGH nFAonAl SELEAS I Tolatie (o Suter bass 3601 he T reccivar 33 by
a rotational guitding nears 39:like adyall beadiflg or needleaced means for driving the

10 capsule receiving drum 34 in rotation inside the subassembly.
The driving means preferably comprise a rotary motor 40
which can be supplied by electricity or gas power.

The water injection subassembly comprises a water inlet side
comprising a water inlet 35 communicating upstream with the

15 water fluid circuit 27.

The rotary drum 34 prolongs itself axially by a rotating
shaft 37 which is maintained in rotational relationship
relative to an outer base 38 of the liquid receiver 33 by a
rotational guiding means 39 like a ball bearing or needle

20 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. A mechanical
coupling can be placed at the interface between the rotating
shaft 37 of the drum and the shaft 42 of the motor 40.

25 Considering the water injection subassembly 29, 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

30 that is intended to protrude inside the enclosure 14 of the
capsule. The central tubular member extends by a hollow
needle 90 for intruding in the capsule and injecting liquid
therein. For this, the water outlet is associated by a
puncturing means such as a sharp tubular tip 48 that is able
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20 bearing. Therefore, the rotary drum is designed to rotate around a median axis | whereas the outer
base 38 of the receiver is fixed relative to the device. A mechanical coupling can be placed at the
Interface between the rotating shaft 37 of the drum and the shaft 42 of the motor 40. 25 Considering
the water injection subassembly 29, it comprises a centrally arranged water Injector 45 which is fixed

relative to longitydinal axis l-ofdhe deviced The watenhjecior cormprisesa satralityubglas member 46
for transporting water from the Inlet 35 to a water outlet 47 30 that is Intended to protrude 11-1slde
the enclosure $3%F¥HE capsule. The central tubular member extends by a hollow needle 90 for
intruding in the.sapsule madwajecting liguid thereins hosihisctheawater outletisassosiqtethby a
puncturing means such as a sharp tubular tip 48 that is able 18 to create a punctured hole through the
membrane lid S'of 78 SapSaE. ABSU thEarep fIGdEr RARbuAGA & rotdry. SRYgig BaAr cover
part 49. The engaging patrt-4% bas laccendrat boten3 dartreceiving thetwateo njecton add matational
guiding means such as a %all or neegllﬁ earin%ISOOIﬁser ed betweegothel?art %9 %n% the Iné'ector 45. A
sealing means 88 ?sspc“?’sultcfoneadS bétween the bal ebeeari%g and'the injelc ion needle Sﬂ'oer pglreventing
Ingress of liquichkromathe capsaledl insidenthedisaring> Thé capsulerengeginssidsassembly 29 may
further comprise a.tubular portion of skirt 62 winch protrudes in the Internal annular chamber 63 of the
Ui receing SubLeet bl SO RS (e v SO ERb afe A A B o Shother 15
about a capsulfedhistublladrqortiore vEskift62 fonmsasmsingpact wallifdr thecoenttifigeddiguitewinch

exits the Wtrqﬂ%%ga;g%geb'g@§ J1_)1g?5tion 62 is preferably fixed on the subassembly 29. The
subassembly further comprises a handling portion 64 for facilitating the connection on the 20 liquid

receiving subaskenbip80.1Fhis hamdiing perionseLoan Have alkruriedperipherasprfage for
handling. The hapdling portippcan he-fixed on the fixed base of the sirhassemily. 29 by screws 67.

annular chamber 63 of the liquid receiving subassembly 30
when the two subassemblies are closed relatively one another

15 about a capsule. This tubular portion of skirt 62 forms an
impact wall for the centrifuged liquid which exits the
centrifuged capsule. This portion 62 is preferably fixed on
the subassembly 29. The subassembly further comprises a
handling portion 64 for facilitating the connection on the

20 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

25 mechanism or a similar handling means.
According to an aspect of the invention, the rotary engaging
part comprises perforating members 53 located at the
periphery of the part. The perforating members are placed
for perforating the membrane 3 of the capsule at its

30 periphery, more particularly, in the annular peripheral area
of the top membrane 3 of the capsule. More particularly, the
perforating members are formed of sharp projections
protruding from the lower surface of the engaging part. The
membrane i1s preferably perforated when the water injection
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This portion could of course be replaced by a lever 25 mechanism or a similar handling means.
According to an aspect of the invention, the rotary engaging part comprises perforating members 53
located at the periphery of the part. The perforating members are placed for perforating the membrane
3 of the capsule at its 30 periphery, more particularly, in the annular peripheral area of the top

membrane 3 of the sapsieMore particylasly, theiperferating merabersare fermes eh sharp
projections protruding from the lower surface of the engaging part. The membrane is preferably
perforated wh&f & waterinjeltidh 16 SsubassBmbii B8 ﬁog/%aqglﬁti% t& e ¢4BEilie, when the
capsule is in pfagesindbeisapsule haldeariofdhe layverrsubassemblyyde, idigingiclesyresf the device,
1.e., of the twg sub-assemblies ﬁi} 30, %boutag e ca%sule. 5 The perforating elements are preferably
distributed alony at febst dRE(BPmoTs) drcular path of the paE. N BietSired mode, the perforating
members 53 aresofie (e aot travernseddinta liquid stipphecenduit) at thertipnA valve Ineans bl is
provided in th% sgrstgmoirrll the%flow path )10 of the centrifg%%q Ii(%uighdgwnstqgaam of the perforating

elements. The valve means tan tr)neogre]y stitapie v%ﬁ/epprowd?ng openiﬁa%r enlargement of the flow

path of the centnfugeadeiad lsavingotie capsaleowhén aagivery thresiveld ©f piessure fattained. The
valve means isE)15 calib%ag%d [0 open %lte%gﬁi)ven pressure, For Inatanc% the ?9?”%‘9 ressyre is of

about 0.5 to 4 éi,ep'réferably of from 0 5.58bar,lg}glf,dofsa%po%t§ bar, 0 pressure. mportéﬁtfy, the

calibration dependslorethecdistante "G'I'Sopth@a‘@rtﬁdse*ttinglpertm&emth'encetﬁsylei Irdws [zarpainly 20
this distange that sets the hack piessiira otitievalys, meaps by auomglically.adjusing the pre-load of

the valve as will be described later” The calibration of the valve will so detérmine the flow rate of the
delivered beveragadorts givehaotaibnal ggets can be any suitable valve

providing opening or enlargement of the flow path of the
centrifuged liquid leaving the capsule when a given
threshold of pressure is attained. The valve means is

15 calibrated to open at a given pressure. For instance, the
opening pressure is of about 0.5 to 4 bar, preferably of
from 1.5 to 2.5 bar, e.g., of about 2 bar, of pressure.
Importantly, the calibration depends on the distance "d" of
the force-setting portion 8 of the capsule. This is mainly

20 this distance that sets the back-pressure of the valve means
by automatically adjusting the pre-load of the valve as will
be described later. The calibration of the valve will so
determine the flow rate of the delivered beverage for a
given rotational speed.

25 In the preferred mode, as illustrated, the valve means
comprise a portion of engagement, i.e., a raising portion 8
of the capsule, which projects from the flange-like rim 4 of
the capsule, more particularly, from the outer surface of
the sealed portion 5. This portion of engagement 8 forms a

30 projection extending upwards from the substantially flat
surface of the rim or from comparatively lowered, inward
sealing portion 5 of the rim. The portion 8 can be formed
integrally from the flange-like rim. In such case, the body
2 of the capsule including the flange-like rim is preferably
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25 In the preferred mode, as illustrated, the valve means comprise a portion of engagement, 1.e., a
raising portion 8 of the capsule, which projects from the flange-like =in 4 of the capsule, more
particularly, from the outer surface of the sealed portion 5. This portion of engagement 8 forms a 30
projection extending upwards from the substantially flat surface of the =in or from comparatively

lowered, Inwarchsealing partier 5of the Fins A helpertian &carobe formeshintegrally frem, therflange-like
rm. In such case, the body 2 of the capsule including the flange-like =in is preferably 20 made of
plastics and/or’ AU NKIRT n BREBSISEE Sde ShEENEIMBARS 26Mptises AntWgdgity Sirface 83
of the rotary ceverquarb49.tAs shows ogtHigeY, ergapiter liquidds defbbeteenittie rmembraner8 and the
raising portion 8 thereby 5 enabling liquid t trav§rs the memprane in the radial d'rectiegbn, towards the

valve means, With8atBeiny exCESENEl) Rinteted ot Blockad Tt tHe Bsuté By the: ibwerdrface 54 of
the cover. Thecengaging surface 83 teway: camprise varieusshapesdedending ondbie particular shape

of 10 the proje&iog 8t Ino a pr%foerreg o{’Qogg%,eth_\(;a%\%]é’;\inTgleqa%urfacei%?hisu% s%l%sltfalntially planar surface
such as an anntilar flat Surface. ‘The engaging surface mayﬁde formed as an anfular recessed portion
of surface at tlkexperpherylof the toveeresiirfacelbdoafithe cover part d9dtheiebyatiowirg thevbase of 15

the perforatingsrlrfe bceers 19 bg %ov%/ L thgg tQ% tipq%r er compressed ucréac&of the projection 8. In

up
all embodiments of the invention, the height of the ?aiséiﬂg%%%tlo% (S(ﬁ%%tlve fo the thner portion 5 of
the flange-likeaimuexterrling along plahe (R)sasiHipstratedoorn 20 fige 7 wantbeccaraprisddbetween 0.2

and 10 m p . betwgen 0.5 an ferahly be 8a It
should beqr?ortz%ﬁ% a%e%fr?éagbrél)géalé%g gsi;rfglc’:le %Ber%r)?%kpe%%Sa%ﬁ%%ﬁfer%%téfsf%{r?e%%o%ﬂg r %%\% f agt]esuch as
concave or 25%bnvex2As hstrarddiimlfigy 80 v flangoLlike dim ofthb capsale cameomprise an

annular groove 81,0n-is S%@%C%Q%QQEPH@E%&%CQ?%?Ogé’ 6 rilg lyierspriaee 82,0f the

flange-like rim or surface directed towards the bottom 30 the body. The capsule holder of the
device compris€s & SupPoR PoFtG cOrhpAsSih§A-Supdort SGrfaserfromasivich exterislan’amnular

!ndentat!on 92@%@?@&@@'@%Eh_ec%@%%ﬂ?e&ﬂﬁ&”@f Pregvs 8 fihe cansiieHenes, dhe o ¢
indentation 92 can serve to position and reference the capsule in the
the perforating members to be lower than the tip or upper

compressed surface of the projection 8.
In all embodiments of the invention, the height of the
raising portion (d) relative to the inner portion 5 of the
flange-like rim extending along plane (P) as illustrated on
20 Fig. 7 can be comprised between 0.2 and 10 mm, more
preferably, between 0.5 and 5 mm, most preferably between
0.8 and 2 mm.
It should be noted that the engaging surface 83 may take
many different shapes other than flat such as concave or
25 convex.
As illustrated in Fig. 8, the flange-like rim of the capsule
can comprise an annular groove 81 on its surface 82 opposed
to the projection 8, i.e., the lower surface 82 of the
flange-like rim or surface directed towards the bottom 6 of
30 the body. The capsule holder of the device comprises a
support portion comprising a support surface from which
extends an annular indentation 92 which matches the shape of
the annular groove 81 of the capsule. Hence, the indentation
92 can serve to position and reference the capsule in the
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21 device as well as to support the annular projection 8 of the valve means when bell-1g compressed
by the rotary part 49. The indentation 92 can be a sharp annular continuous projection or formed of
discontinuous projections distributed on an 5 annular path of the surface of the capsule holder. For
Instance, the projection and its counter-shape 81 can be formed during the forming of the body of the

capsule such as by admapufasturingsopesation pbembessingndeep drayipg cinjectiongneulding-or
thermoforming. 10 The valve means 51 is designed to close under the force of a resilient closure load
obtained by a 60 §e&rallS 1 7 AG sy REM T 0CEMSASIRG A pfingBiading HlemBAC#1. The The
spring-biasing elerment t1 apples a4esiientdoat onto theretary cover plate49. The taadrimarily
distributes Itself onto 15 the engaging surface 83 acting. in closure against the raising portion 8 of the
capsule. Ther&tore SHEAN RO HoBLCAP R BAGIOR e EatHReeEich T Gt
sufficient pkesauneus £xeried ondhe tatetrusion Hydhe tentrdugecb kguid exdingethrougbrthe orifices
created 20 by tr}leseerforating elements. T@ﬁ liquid f(ljovg%thus between tpl% r%ergtfranen?; %nd the upper

surface 54 of the Totary Cover part 48-and Torces the valve 51 t6'6pén by pushing the whole cover part

49 upwards adgaimstdte dorcerof thé spiinghiasing €lententi¥dd as dfustiated apkign 18 Thec2b as

centrifuged liquid can thus be ejected at a high.velocity on the impact surface 62. The load
B a %b 9 gﬁ? eI OS£

genera—L.ll-lgysystemrﬁDiB c¢an be ma eoéocﬁu&gllnf)enas ustrated in figs. 5'or e, ?orrac%}ﬂrtlr%lling the

opening press@rej eﬁméwalmmmglrpgartjbmamqmlsys'mn 70 30 can comprises a bgse 55 Into
winch is fified & first end,of {he spiingrbiasing element,73. At the oppased end,of the, spring:biasing

element 71 is fixed, an abut-L.11-1g member 56 further connected to a screw element 57. The base
55, element 7¥XafAd abernt. KL 0§ wiemberS6 abd housed Iifo @ thbakr @enerating system

70 comprising a spring-biasing element 71. The spring-
biasing element 71 applies a resilient load onto the rotary
cover plate 49. The load primarily distributes itself onto

15 the engaging surface 83 acting in closure against the
raising portion 8 of the capsule. Therefore, the wvalve
normally closes off the flow path for the centrifuged liquid
until a sufficient pressure is exerted on the protrusion by
the centrifuged liquid exiting through the orifices created

20 by the perforating elements. The liquid flows thus between
the membrane 3 and the upper surface 54 of the rotary cover
part 49 and forces the valve 51 to open by pushing the whole
cover part 49 upwards against the force of the spring-
biasing element 71, as illustrated in Fig. 8. The

25 centrifuged liquid can thus be ejected at a high velocity on
the impact surface 62.
The load generating system 70 can be made adjustable as
illustrated in Figs. 5 or 6, for controlling the opening
pressure of the valve means. In particular, the system 70

30 can comprises a base 55 into which is fitted a first end of
the spring-biasing element 71. At the opposed end of the
spring-biasing element 71 is fixed, an abutting member 56
further connected to a screw element 57. The base 55,
element 71 and abutting member 56 are housed into a tubular
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frame 58. The screw element 57 and tubular frame 58 form together an actuating means 72
comprising a complementary thread 73 enabling to tune the compressive load of the spring-biasing
element 71 on the engaging part 49. 5 It should be noticed that the elastic means for exerting the load
on the valve means can be designed differently. For Instance, the elastic means 71, e.g., a spring or

rubber-elastic elements gan bediresty associatecktoshe suaece 83 11ndependentlydran surface 54,
e.g., by a separate 10 annular block, or can be associated to a ring-shaped protrusion 8 of the valve
means. As IIIuSGERTIRTigd™ afd 82 fh IBwWEF Slffadé 594 BFiie Bovér part 28RbRTpHEES Wseries of
perforating elepnenris ®r projectiarisi 3 beingrdisibutes iBangireidaripattarsda ackd perpheral region of
the surface. Each T%erfo a.tin% ,elemeﬁt 53 will ?roduceaahperforation in the upper membrane of the

r

capsule and tHat&ford apashle for-aCentritug8d 1§l foF Bavintnétapstie engaged in rotation.
The numbér ofl pedorating elementsicandbe shanged:by termoviagribe coven20 plate andgeptaeing it

by a plate havi higher numbey of perforating elements. Preferably, the surface can_comprise
channelling mg?r?zilS or%rlfeed gggvseerfré%ao?%hgﬁﬁe%% Sr%%/ﬁfé%ané epgﬁr Scr:%&'mn%%&er to ensure
that a controllechBowgap, retrains betweien theamembraneand thex25covegparnt betwéeenrthe

perforating eleeni%nst% fgd the valvte,mggplsb'léhedchan s 85 can be foenge Obytrﬁgef ele@eélés 86, 87

el o}
forming distancing means. cr)rﬁﬂstance, a Series of F&ie?eféﬁé)n%sl 87 can be providseudr bétween the
perforating elehdents &3cteretsutd that tivennrembirane doks rotcollapse 30 bebweerithe perforating

elements yich wauld so cayse the blackage of the liuid flow. Eyrthepmore, anofher series of relief

elements 86 can be placed in the flow path between the perforating elements 53 and the valve means
to further ensupe e prasence of Ehahaelsdetwess e surface 54 and 23

As illustrated in Figs 8 and 9, the lower surface 54 of the
cover part 49 comprises a series of perforating elements or
projections 53 being distributed in a circular pattern in a
15 peripheral region of the surface. Each perforating element
53 will produce a perforation in the upper membrane of the
capsule and therefore a passage for the centrifuged liquid
for leaving the capsule engaged in rotation. The number of
perforating elements can be changed by removing the cover
20 plate and replacing it by a plate having a higher number of
perforating elements. Preferably, the surface can comprise
channelling means 84 formed by a series of channels 85
provided in the surface 54 in order to ensure that a
controlled flow gap remains between the membrane and the
25 cover part between the perforating elements and the valve
means. The channels 85 can be formed by relief elements 86,
87 forming distancing means. For instance, a series of
relief elements 87 can be provided between the perforating
elements 53 to ensure that the membrane does not collapse
30 between the perforating elements which would so cause the
blockage of the liquid flow. Furthermore, another series of
relief elements 86 can be placed in the flow path between
the perforating elements 53 and the valve means to further

ensure the presence of channels between the surface 54 and
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the flange-like rim 4 of the capsule so that the flow of liquid is properly channelled towards the valve
means. It should be noticed that the distancing means, e.g., a series of discrete relief elements 86, 87,
for maintaining a flow 5 gap could be formed onto the flange-like rim of the capsule. For Instance, the
flange like-rim can comprise a series of small concentrically-arranged projections distributed Inwardly

relative to the mg-shraped;projegtion:8 (not llustrated)- 10 40 aaother taede ehthednvention, the
annular projection 8 on the surface qof the capsule_is formed by an element winch is made of a material
winch is differert3torfi the niHteRaof Yh& AGRGETRE Fint S thECapsife. Tie ‘et éan be made of a
compressible material. Phe matedal Carnke adibsresilientarcnenrresilient mategal, 1 padicutas, the
element can be made of plastic or can be_a rubber Offing gvj/nch is sealed ontp the flange-like rim. The
mg can, for InSthnt, 5 S5l by ehrUBFURrAsCUdS of depositid 48 &iqUAd % §.. Taid siicone
rubber (LSR), and allowed 2{:tofhanded onta thectim. The prpjedtinigeelemend 8 may atsodssiassociated
by other means to the cg sule sucﬂ as{ay an adifeiivg or by cli pingrggjtto. an annular groove of the
capsule. Figs. 10 and T1A 1B IIFus rate another embodimentof the 25 invention In winch the raising
portion 8 is forsmed.as astep naisingdidn the lowered seatetepariion $ ofithe flangedike rm. The step

has a substantialvly flat upper sy face wincf}; qQoperates ig ressing engagement,with the lower
engaging surface 83 %%}Elergovae%lp%?t E& of the device to t%)?r%dtshg%%jvgaﬁ%é %%a%r\s.E?ﬁg step may have
a width (w) thatekeeéds: tredheight (d) of the raising portion. Furthermore, the width (w) of the raising

portion may alsq egal ar.even excegd theuvidih,af he sealed gortion &, AS anRarent iniig,118, a

gap is maintained between the upper outer wall 3 of the 24 capsule and the top Surface of the raising
portion allowingithetiguititofeiretilaté teward-tievahde meahs Blewithoutdeing sigaificartly hihdered.

'nThB'“Odea§&@ﬁﬁﬁJ%ﬁﬂ%Q%@EQ%%EHOMHgéHe%ﬁﬁdifferent from the material

of the flange-like rim of the capsule. The element can be
made of a compressible material. The material can be a

15 resilient or non-resilient material. In particular, the
element can be made of plastic or can be a rubber O-ring
which is sealed onto the flange-like rim. The ring can, for
instance, be sealed by heating or ultrasounds or deposited
as a liquid, e.g., liquid silicone rubber (LSR), and allowed

20 to harden onto the rim. The projecting element 8 may also be
associated by other means to the capsule such as by an
adhesive or by clipping into an annular groove of the
capsule.
Figs. 10 and 11A, 11B illustrate another embodiment of the

25 invention in which the raising portion 8 is formed as a step
raising from the lowered sealed portion 5 of the flange-like
rim. The step has a substantially flat upper surface which
cooperates in pressing engagement with the lower engaging
surface 83 of the cover part 49 of the device to form the

30 valve means. The step may have a width (w) that exceeds the
height (d) of the raising portion. Furthermore, the width (w)
of the raising portion may also equal or even exceed the
width of the sealed portion 5. As apparent in Fig. 11B, a
gap is maintained between the upper outer wall 3 of the
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5 invention, the device may comprise a separation of the cover part 49 Into a perforating Inner block
49a and an outer valve block 49b. The valve block 49b is annular and Independently mounted relative
to block 49a against the force of a resilient means 710, e.g., a spring. With such 10 de-coupling
configuration of the cover part 49, the pressure load as generated by the valve means 51 is

Independent framp the pressure:loadapplied bydhe perforatinghlosk.nthesetore cthe-ppesing.er
enlargement of the valve means 51 as a function of the rotational speed of the capsule can be 15
more reliably doHtrolid GtfingTentritayatort 1 Qlaiton e pasiticn BFteSutiet BeHbfiting
members 53 relativie te thencapistde isiRotrafiestacbwhen the valve means 51 opens. The filtering of the
extracted liquid between the members 53 and the membrane 3 is controlled by the closure of the part
20 49a onto the capstife A7d theteby Femaih consthf ant! sHedliVe fréspettive BF i Fetative
position of she Malvenmeans 5dhd hae<capsulencffige d@pnay éurthes compriseca liguid tightnesse r
producing membe;‘c9§I S%hat ?:n ages the% neegle of the 25 d%/'ce }Q %g%uid-ti%ht manner (also
lllustrated in ti?eagapsu eo ig. 1% 7h& member'91 ensuresthat Iqu ¢anno I%gk%ﬂ% the capsule
through the perforatiorn treaked! By the'heedle in¢hé inemibrade. The sightness producing member 91
can be_placedion dtehee%u&ern f@l e of (gh% ggeerr Wf't‘lall g.qfreo_nc%o tt;LeolrEeﬁ 5aaceaof at_tiwis v%/aljch'léhe tightness
producing member Is pre?era I\{/ made of a rubber elastic and/or fibrous material. 1t may also extend
along the wholecauter sdrfacer eftheiwalt 3mOthes eglivalentvariations of acapBalelcoyorising a

central tigfyness meyner are deacrbed 11 9-.25 Rending Evoneqnpateqtapnlicatign o, -

09169679.9. entitled "Capsule for the preparation of a beverage by centrifugation®. The capsule of Fig.
12 lllustrates arkerrembediaienigas by the valve means 51 is independent from

the pressure load applied by the perforating block.
Therefore, the opening or enlargement of the valve means 51
as a function of the rotational speed of the capsule can be
15 more reliably controlled during centrifugation. In addition,
the position of the outlet perforating members 53 relative
to the capsule is not affected when the valve means 51 opens.
The filtering of the extracted liquid between the members 53
and the membrane 3 is controlled by the closure of the part
20 49%9a onto the capsule and thereby remains constant and
effective irrespective of the relative position of the valve
means 51.
The capsule of Fig. 10 may further comprise a liquid
tightness producing member 91 that engages the needle of the
25 device in a liquid-tight manner (also illustrated in the
capsule of Fig. 1). The member 91 ensures that liquid cannot
leak out of the capsule through the perforation created by
the needle in the membrane. The tightness producing member
91 can be placed on the outer face of the upper wall 3 or on
30 the inner face of this wall. The tightness producing member
is preferably made of a rubber elastic and/or fibrous
material. It may also extend along the whole outer surface
of the wall 3. Other equivalent variations of a capsule
comprising a central tightness member are described in co-
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5 winch the perforable membrane constituting the outer wall is replaced by a porous wall 36. The
upper wall thus forms a wall winch retains beverage ingredients inside the capsule but allows the
centrifuged liquid to leave the capsule without requiring perforation. Additionally, liquid may also 10 be
Introduced in the capsule through the wall without necessarily requiring perforation by a central

needle. The wah maynbe paraysstodiquic enly pastially-aleng thewwall pe.ge omiy abthecgutlet region or
Inner region or both. The wall may comprise pores of a size comprised between 50 and 15 500

microns, preferaBiy Petiied? 80 d@ha SUGRTCrohe. Buitdblé nidt&fidiF8FtHeYwall 36 is filter-paper,

woven or non-waven polyaersh ‘a.polymeric membrane with size-controlled holes and combinations

thereof. The capsule of Fig. 13 differs in that the body of the 20 capsule is formed of at least two
components 4382 FRYIHG iftSrert Hiity A TSt EoMBoEnt 33T thE oG TorS he fange.like rim

4 and a seéondrcommparient 52 rof dhe body femis thecessentialipart ohthetstedewalk# and Tibttom 8.

The second component 52 is preferably of a more flexible 25 material ti}r n the first. component. The
second comporneegn?t%gﬁ(gé? %.ga}, 5 %ﬁé?u%%?gm%aéld/(?:h a pg%ee]?ic“% a\l/vhlci}rltlalass %‘r%rﬁlrgt 8omponent
43 can be hard plastiehThé rine campoenert43 extends dyalcennection piodtort 58 ondewinch is sealed
the flexible lower,compaonent 56 Of course, the 30 er. wall can be a porous wall as in embodiment
of Fig, 12 of 2 SLTor e e S b e s TH I APRET T ifrs from
any other embedirhemtEmecatieastnthap ¢hef appériwall 3Afubing ondhe body ofithelcapsule issformed

of at leastyo ayers 37, 38 asnsetval. g ouePerfoiahion Iqyid-impervioys jayer 41 and an Inner

liquid porous layer 68. The multi- layer preferably forms a laminate, 1.e., a bonded layering
arrangement possioiy esmprisingaisadlant st trbeivsei s The dmiarddyerstginay beformed of

resilient plastic,s46h gs pojypropylene o polyurethane glastomer. sThe,ypper layer4l.may pe formed

of aluminium or an alu-PP complex. The Inner layer 68 may also be sealed to the upper layer in one or
more discrete fegions,8'gY it thetéentfal Fegibn el A0 &Td eanbE I6GSELfElatiie tdTRE upperlayer

outside said reegiqri(sanac‘jghi_%eﬁwﬂg\y ng beth, adigpid-tightarrangement,areund e eentral
injection needle of the device to avoid bypass of water on the top side of the capsule and a filter
ﬂnmﬂonaﬁ@he?ﬁQMH%ﬁFQPﬁm\B§?§erably between 80 and 300 microns. Suitable

material for the wall 36 is filter-paper, woven or non-woven
polymer(s), a polymeric membrane with size-controlled holes
and combinations thereof.
The capsule of Fig. 13 differs in that the body of the

20 capsule is formed of at least two components 43, 52 having
different rigidity. A first component 43 of the body forms
the flange-like rim 4 and a second component 52 of the body
forms the essential part of the sidewall 7 and bottom 8. The
second component 52 is preferably of a more flexible

25 material than the first component. The second component can
be, e.g., a thin aluminium and/or a polymeric foil whereas
the first component 43 can be hard plastic. The rim
component 43 extends by a connection portion 59 onto which
is sealed the flexible lower component 52. Of course, the

30 upper wall can be a porous wall as in embodiment of Fig. 12
or a perforable membrane as in previous embodiments.
The capsule of Fig. 14 differs from any other embodiment in,
at least, that the upper wall 3 closing on the body of the
capsule is formed of at least two layers 37, 38;
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15 where the liquid is extracted by the centrifugation effect. The capsule of fig. 14 can be chosen
amongst packaging materials that have additionally gas baffler properties in particular for the body 2
and outer membrane 41. The capsule of fig. 15 differs from any other embodiment in 20 that the upper
wall 3 closing the body of the capsule is sealed onto the top of the raising portion 8. The flange-like rim

4 of the capsule-coraprisesag anaylas loweredportien 51raerging;with theysidewadlus of thedody at one
end and mergin%with the stepped faorce-set-L.11-1g portion 8 at its 25 other end. However, the

lowered portiofi’'s Rtis@ht froRFthe uppet WalicT S disthEéa ™ d® Fepre8&ntiiy the helghisdt the raising
portion 8. Thegewereepartion Shas a thieknesstdl" smaller thandhe«veralthickngss "d + d1" of the
rim at the raising portion 8. The thickness d1 can be 30 substantially equal to the thickness of the
cldewall. Prefathbfy HiE it B e Miher GORIG < i drdor AN RS thickHEgs (" *Fre E&gsule of fig.
18 represebts Enothatrembadignent,d8 wingh the forcensel-lo.f 1+kgspartient8 is fasmed by agpar-Li-ally
27 melt energy director onto V\iinch is sealecithe upper wall § The energyT(Hrector 89 his an initial
height (in dott&d lifes 3’fgr]f]%]?3(’h<aer1n d"befbre Gﬂ%lrggonlg%%aﬁnc? BF ﬁ‘lrréelfﬁper wall*¥ but is théf feduced
to lower height ld"rafter Seseatinge As ofherlobviousvariations te the- preseohimvertiolthe capsule of
the invention cPrQnaeI%o pe a gfefiggblrgaconﬁiggr }?"éieth éaenali%o??r tvvaII \%Qicg cagrbelgt %r}edilzlor crrllgrging a
dose of beverage mgrecﬂznts in the enclosure. For example, tﬁea upppe]? wall i tonnécted 1o the
body by pressdittimp1r olderctoahainta@n Boconneetion betweedrhthecgpperanalkaed the body; the two

elements ¢gn thereby he;connggted by.a lgcal flexible plastighinge: . yer outside said

region(s). This can allow ensuring both a liquid-tight
arrangement around the central injection needle of the
device to avoid bypass of water on the top side of the
capsule and a filter function at the periphery of the wall 3
15 where the liquid is extracted by the centrifugation effect.
The capsule of Fig. 14 can be chosen amongst packaging
materials that have additionally gas barrier properties in
particular for the body 2 and outer membrane 41.
The capsule of Fig. 15 differs from any other embodiment in
20 that the upper wall 3 closing the body of the capsule is
sealed onto the top of the raising portion 8. The flange-
like rim 4 of the capsule comprises an annular lowered
portion 5 merging with the sidewall 7 of the body at one end
and merging with the stepped force-setting portion 8 at its
25 other end. However, the lowered portion 5 is distant from
the upper wall 3 of distance "d" representing the height of
the raising portion 8. The lowered portion 5 has a
thickness "dl" smaller than the overall thickness "d + dl1"
of the rim at the raising portion 8. The thickness dl can be
30 substantially equal to the thickness of the sidewall.
Preferably, the width of the inner portion 5 is larger than
its thickness "d1".
The capsule of Fig. 18 represents another embodiment, in
which the force setting portion 8 is formed by a partially
27



15 CLAIMS: 1. Capsule Insertable in a beverage production device for preparing a beverage from a
substance contained in the 5 capsule by introducing liquid in the capsule and passing liquid through
the substance using centrifugal forces for producing the beverage which is centrifuged peripherally in
the capsule relatively to a central axis of the capsule corresponding to an axis of rotation during the

centrifuging 1G.eperatins complising: @srerslosurgicostaining anamguahef heyssage substance, a
cup-like shaped body (2) comprising a sidewall (7), an upper outer wall (3) for closing the body,

wherein it comprise§ BEhgeike™ %) exendimg™ls dltwardly s Ihé bod wiHicH E6mprises an
annular raising pagion forningra resirction fop de-eentifugeddispic-flowpathnghert saideportion is

engaged by a pressin%s#r ace %‘t@e,bever%?%e Eroddt‘#ction device. 20 %‘ﬁcfggsuleﬁqpor%in% to claim 1,
wherein the anBii&r ralsing portion (8] extehds if e fettion dppo¥ité t bdttorn (6561 thE body. 3.
Capsule accorshng tonejaims 1 or 2, wherein the annular 25 raising portion (8) extends of a certain
height ('d") from a relatively fiat annular Inward portion (3) of the fim (4) merging with the sidewall. 4.
Capsule according to Siaint 3, wherein the annular raising Eor%on ) forms an incfease of
thickness ("d €dp'ywf¢he inviare portiem{5)on can also be a refillable container

with an upper wall which can be opened for charging a dose

of beverage ingredients in the enclosure. For example, the

10 upper wall is connected to the body by press-fitting. In
order to maintain a connection between the upper wall and

the body, the two elements can thereby be connected by a
local flexible plastic hinge.

15
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5. Capsule according to claims 3 or 4, wherein the annular Inward portion (5) forms a sealed portion
for the upper wall (3). 6. Capsule according to any one of the preceding claims, wherein the
annular raising portion extends in a direction substantially perpendicular to the transversal plane of
extension of the flange-like =a. 7. Capsule according to any one of the preceding claims, wherein the
annular raisingpantiesis rigid. 8. Capsule according to any one of the preceding claims, 15 wherein
the annular raising portion is made Integral with the flange-like =a. 9. Capsule according to any one of
claims 1 to 8, wherein the lower surface (82) of the flange-like =in merging with 20 said sldewall (7) of

the body is freg of any projection In ihg direction opposed tg the annulat rajsing portion (), 10
Capsule according to any of the preceding cfalms, Wwherein the ﬁange-ﬁke =In comprises an annular
groove (81) 25 oritssunface directly apposechto thesarretarasing porioned 11 Capseale according to

claim 10, wherelp, e, amalar eising porion is eyibossed in he flanas ke 24,30, 42, Capsule
according to claims 10 or 11, wherein the cuplike shaped body comprises aluminium and/or plastics.
liquid through the substance using centrifugal forces for
producing the beverage which is centrifuged peripherally in
the capsule relatively to a central axis of the capsule

corresponding to an axis of rotation during the centrifuging

10 operation comprising:
an enclosure containing an amount of beverage substance,
a cup-like shaped body (2) comprising a sidewall (7),
an upper outer wall (3) for closing the body,

wherein it comprises a flange-like rim (4) extending
15 outwardly from the body which comprises an annular raising
portion forming a restriction for the centrifuged liquid
flowpath when said portion is engaged by a pressing surface

of the beverage production device.

20 2. Capsule according to claim 1, wherein the annular raising
portion (8) extends in a direction opposite to the bottom (6)

of the body.

3. Capsule according to claims 1 or 2, wherein the annular
25 raising portion (8) extends of a certain height ("d") from a
relatively flat annular inward portion (5) of the rim (4)

merging with the sidewall.

4. Capsule according to claim 3, wherein the annular raising
30 portion (8) forms an increase of thickness ("d + dl1") of the

inward portion (5).
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13. Capsule according to claim 1, wherein the annular 5 raising portion is a separate element which is
attached to the flange-like rum. 14. Capsule according to claim 13, wherein the annular raising portion
is made of rubber elastic material. 10 15. Capsule according to any of the preceding claims, wherein
the raising portion comprises a gas vent means (80). 16. Use of a capsule according to any of the
preceding 15 claims in a beverage preparation device wherein the capsule is centrifuged in the device.
17. Beverage preparation device from a capsule according to any of the preceding claims, by passing
a liquid through the 20heMmerage sulistagece ) thecapsule, somprisiig: reia lighil injectionhead for
injecting liquid.in the ca %q:l% a caz% Iepolrorlner for Q%Ig%thhe cagsule i? the gﬁ:vice, means fgrldriving

the capsule inlcré"rvl?rﬁug {ion; 25Wheréin |tocorﬁpﬁses a press‘?r?grs&ﬁélce for appﬁ/iﬁléjged%tévr?mned

closing force ofito the annular raising portion of the flange-like rim for substantially closing the flowpath
to the beverage. 18. Device according to claim 17, wherein the pressing surface and/or the capsule
holder is/afe associated to spring-loading means for enabling the opening of a restriction flowpath for

the centrifuged liquid by the 5 pressing surface moving relatively away from the annular raising portion.
6. Capsule according to any one of the preceding claims,

wherein the annular raising portion extends in a direction
substantially perpendicular to the transversal plane of

extension of the flange-like rim.
10

7. Capsule according to any one of the preceding claims,

wherein the annular raising portion is rigid.

8. Capsule according to any one of the preceding claims,
15 wherein the annular raising portion is made integral with

the flange-like rim.

9. Capsule according to any one of claims 1 to 8, wherein
the lower surface (82) of the flange-like rim merging with
20 said sidewall (7) of the body is free of any projection in

the direction opposed to the annular raising portion (8).

10. Capsule according to any of the preceding claims,
wherein the flange-like rim comprises an annular groove (81)
25 on its surface directly opposed to the annular raising

portion.

11. Capsule according to claim 10, wherein the annular

raising portion is embossed in the flange-like rim.

30
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19. Device according to claim 18, wherein the pressing surface forms a surface of a valve part (49b)
which is 10 separately moveable from the injection part (49a) of the head (49). 20. Device according to
claim 19, wherein the injection part (49a) comprises outlet perforating members (53) forming 15
filtering means when in perforating engagement in the capsule for the centrifuged liquid when engaged

in the capsule1 2 2L Revige ageordingitoclaimsc14 ten20,1wherein the 20, pressing swrfaggforms a
relatively flat annular surface. 22. Device according to any of claims 17 to 21, wherein the capsule
holder comprides & stppot SuRBEY ferEippbitiy theahyeiike b of théCa5sute 3nd comprising an
annular 25 indentation Indented to fit into an annular groove of the flange-like =in. 23. Device
according to any of claims 17 to 22, wherein the injection head comprises a central injection needle.

30 24. Capsul§ J;‘?ys@m coTQrigiggoar a%sul% (gor Cttfg pre aratiplrel ]gé %beé/%agde acclording to any one of
t ,

. S L nula
the claims 1 to 15 and'a device accor mggto any one of the claims wherein the annular

raising porflonq8} ef the capsulecif Siengagedrayainst scpressing surfack (83) eftthederdtetfor
providing a valé/}gemﬁg%&%l)laﬁgggggrgglay and/or restrict the flow of the centrifuged liquid leaving the
capsule.

14. Capsule according to claim 13, wherein the annular

raising portion is made of rubber elastic material.
10

15. Capsule according to any of the preceding claims,

wherein the raising portion comprises a gas vent means (80).

16. Use of a capsule according to any of the preceding
15 claims in a beverage preparation device wherein the capsule

is centrifuged in the device.

17. Beverage preparation device from a capsule according to
any of the preceding claims, by passing a liquid through the
20 beverage substance in the capsule, comprising:
a liquid injection head for injecting liquid in the

capsule,
a capsule holder for holding the capsule in the device,
means for driving the capsule in centrifugation,

25 wherein it comprises a pressing surface for applying a
determined closing force onto the annular raising portion of
the flange-like rim for substantially closing the flowpath

to the beverage.
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18. Device according to claim 17, wherein the pressing
surface and/or the capsule holder is/are associated to
spring-loading means for enabling the opening of a
restriction flowpath for the centrifuged liquid by the
pressing surface moving relatively away from the annular

raising portion.

19. Device according to claim 18, wherein the pressing
surface forms a surface of a valve part (49b) which is
separately moveable from the injection part (4%a) of the

head (49).

20. Device according to claim 19, wherein the injection part
(49a) comprises outlet perforating members (53) forming
filtering means when in perforating engagement in the
capsule for the centrifuged liquid when engaged in the

capsule.

21. Device according to claims 17 to 20, wherein the

pressing surface forms a relatively flat annular surface.

22. Device according to any of claims 17 to 21, wherein the
capsule holder comprises a support surface for supporting
the flange-like rim of the capsule and comprising an annular
indentation indented to fit into an annular groove of the

flange-like rim.

23. Device according to any of claims 17 to 22, wherein the

injection head comprises a central injection needle.
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24. Capsule system comprising a capsule for the preparation
of a beverage according to any one of the claims 1 to 15 and
a device according to any one of the claims 17 to 23,
wherein the annular raising portion (8) of the capsule is
engaged against a pressing surface (83) of the device for
providing a valve means (51) acting to delay and/or restrict

the flow of the centrifuged liquid leaving the capsule.
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