1 Capsule system with flow adjustment means Field of the invention 5 The present invention
relates to a system for preparing a beverage from a beverage substance contained in the capsule by
passing a liquid through the substance using centrifugal forces. 10 In particular, the present invention
relates to a system and a device with flow adjustment means enabling to adjust the flow rate and/or
the back-pressure during a beverage production with the device. 15 Background of the invention It
exist systems for preparing beverages such as coffeé by forcing a liquid through ingredients contained
in the capsule using centriEU al fqrces. ZQ:\é\r/nO %99§/%4§§94 J . ex%r‘n‘l le, relates to a capsule for

a

. . ; t .
preparing a beverage or liqui 004 frof a substance, in a centpl?usg ?ewfﬁ(aahr}]slt, by passing water

through the substance contained in the capsule by using brewing centrifugal forces 25 comprising: an

enclosure copjaining gpigdetgrningd fgse of substance; opening means which opens under the
centrifugal effect to acl’low the brewed liquid to leave the capsule. The capsule may also comprise

means for engaging the capsule to external rotational driving means of a centrifugal brewing 30 device

wherein fe engaginameaps aie.cqnfigured.ig pifer a resistance {q fruecdyring.rotation, of the

capsule for maintaining the capsule in a reference rotational position. 2 Thereby, the effect of
centrifugal fdve&s trBrRwidsifeedr Prefrire dthes #66d- stlsstavcestgresents Manyelvantagese

compared toghe pounalbyewing methqds ysingqressite pumps,Fecexampls, indraditional gspresso

or lungo coffee type 5 brewing methods using a pressure pump, it is very difficult to master all the
parameters WRiERASAfluence the quality of extraction of delivered coffee extract. These parameters are
typically the pressure, the flow rate which decreases with the pressure, the compaction of the coffee
powder which also 10 influences the flow characteristics and which depends on the coffee ground
particle Yze tRe Rérhpératdt the-Water AR distribOH6A aha o Tht &t partictla?, iE¥HotBas) o vary

the extraction peassureang flow rates; becapisethererarg essentially determines bydhe staticpressure
deliverable b%/ 15 the pump, the resistance of the bed of coffee and the downstream filtering system.
low rate and/or the Dback-pressure during a beveradge

production with the device.
15 Background of the invention

It exist systems for preparing beverages such as coffee by
forcing a liquid through ingredients contained in the capsule
using centrifugal forces.

20
WO 2008/148604 for example relates to a capsule for preparing
a beverage or liquid food from a substance, in a centrifugal
brewing unit, by passing water through the substance
contained in the capsule by using brewing centrifugal forces

25 comprising: an enclosure containing a predetermined dose of
substance; opening means which opens under the centrifugal
effect to allow the brewed liquid to leave the capsule. The
capsule may also comprise means for engaging the capsule to
external rotational driving means of a centrifugal brewing

30 device wherein the engaging means are configured to offer a
resistance to torque during rotation of the capsule for

maintaining the capsule in a reference rotational position.



For a centrifugal extraction, the rotating capsule is used as a centrifugal pump. The rotational speed
thus determines the 20 flow rate of the centrifuged liquid coming out of the capsule. The quality of the
beverage to be prepared depends on the control, in particular, of the flow rate. In particular, the flow
rate is influenced by two parameters: the rotational speed of the capsule in the device and the 25
back-pressure exerted on the centrifuged liquid beforée it is projected out of the capsule. For a given
back-pressure, the higher the rotational speed, the larger the flow rate. Conversely, for a given

rotational sp%%% , rtQE Iarg%%the b@gk&re%styred etg% ggplleg he (I)o]}/deSSO _\/t\lgle!'k)eges Wt.hec rotigtei%na(I) speed
of the capsule is usugﬂy controlie %y control means selective y activating a rotational motor of a
centrifugal bevenageprodudtion defived 3 & predefinedbackpressure is preferablycbiaineddy a flow

restriction of éh% ntrif gted Iitqyid at th% olutl t fthg caps lﬁ orat the 9 tsidg %f a c%ntrifu | cell
carrying the cgpégu%éegu For exarﬁplgoErP %51%% "teaches that a “?)r(-:'ussshreHI gPadeTenst% obi?sﬁﬁrﬁ%%S by a
rubber-elastiE @fenfertimeéposed at thhe thtéface between ¢ivess fid ard thacap ofahé feentrifuget cell.

Such an glement deforms elastically 1o leave 3,10 fillering passage for the liguid whena-certaip

pressure is attained at the interface. The coffee grains are retained in the cell while centrifuged liquid is
allowed to pdss the fiteting passage. Pafearaicre Sdotuhtént FIRF2 48766 1 tHiRl WaOR200671 PX691

relate to cengrifugal systems wherein adixed logestiction {s-placed dawnstream of the filterfocreate a

pressure gradient. Moreover, WO 2008/148646 proposes a solution in which a flow restriction is

placed in or utRidetheXxehttifugar 881E THe 205wy reSR1EticitE8n oM plisee FéA&tHYy SptiRf biased

valve offering gp gffective back-pressutgndherspringdiasacbvalve epens undertheieffest ahao
sufficient pressure of liquid exertinaI on the valve. The higher the speed, the larger the pass?:%e
e

tmDuth%edéﬁéﬁﬁﬂFm%fﬁgﬁﬂﬁ &fjowharacteristics and which depends on
coffee ground particle size, the temperature, the water flow
distribution and so on. In particular, it is not easy to vary
the extraction pressure and flow rates Dbecause there are
essentially determined by the static pressure deliverable by

15 the pump, the resistance of the bed of coffee and the

downstream filtering system.

For a centrifugal extraction, the rotating capsule is used as
a centrifugal pump. The rotational speed thus determines the

20 flow rate of the centrifuged 1ligquid coming out of the
capsule. The quality of the beverage to be prepared depends
on the control, in particular, of the flow rate. In
particular, the flow rate is influenced by two parameters:
the rotational speed of the capsule in the device and the

25 Dback-pressure exerted on the centrifuged liquid before it is
projected out of the capsule. For a given back-pressure, the
higher the rotational speed, the 1larger the flow rate.
Conversely, for a given rotational speed, the larger the
back-pressure, the smaller the flow.

30
Whereas the rotational speed of the capsule 1s usually
controlled by control means selectively activating a

rotational motor of a centrifugal beverage production device,



25 rate. The valve can be preloaded by a resilient element such as rubber or spring elements.
Therefore is a need for being able to provide beverages, (e.g. coffee) having different characteristics of
intensity, 30 taste, aroma, foam/crema in a system that is simple and versatile. 4 For prior art system
without back-pressure regulation, the problem is that the flow can be increased only by increasing the
centrifugation speed. Therefore, this creates limits to.yvary the flow rate of the beverage, thereby also
limiting the 5 possibility to deliver beverages of differént characteristics. Furthermore, too high
rotational spgedsrrg ﬁ{(%atg pkr)%bl rpsrseucguag noi'sse, vilper ieon %rid proebrr%%t%ee \ge%ring of %l%% w
mechanical pleges of the device T T%eresfore,?here i< heed Tor ﬁ/roposmg anew gys?em or which
the brewing parsmetersiand inparticelar the-back:pressurecandiorahe fiow rate dueing the beverage

preparation be better and more independently congrolled for.improving qualijty of the delivered food
i, 15 The ShoLLs I/aron e S SOToh 18 1 BT e on ey HroHAt v & offers
additional bepefitsitbethe existing art. 20 Object and Summary of the invention A first aspect of the
inventionsrelates to a capsule system for preparing beverages by centrifugation of a capsule in a
centrifuging brewing device comprising: 25 - a centrifuging brewing device comprising control means

capable of opératisgtHerdévidetin Cehtriagationashesntrolling thie bevesage fowd ize Bmdfor ilve
volume of thg,beyverage, and - a,capsyig o be inserted indhe brewing device, 30auhergin the capsule

is designed to form, alone or in cooperation with the centrifuging brewing device, a flow restriction or
flow restrictiori&ivé 3ffich}76Vices a baekplessuradder theé eentifiigediiqlie centrifugal

cell. Such an element deforms elastically to leave a
10 filtering passage for the liquid when a certain pressure 1is
attained at the interface. The coffee grains are retained in
the cell while centrifuged 1liquid is allowed to pass the
filtering passage. Furthermore, document FR 2 487 661 and
WO 2006/112691 relate to centrifugal systems wherein a fixed
15 restriction is placed downstream of the filter to create a

pressure gradient.

Moreover, WO 2008/148646 proposes a solution in which a flow
restriction is placed in or outside the centrifugal cell. The
20 flow restriction can comprise a regulating spring biased
valve offering an effective back-pressure. The spring biased
valve opens under the effect of a sufficient pressure of
liguid exerting on the wvalve. The higher the speed, the
larger the passage through the wvalve, and the higher the flow
25 rate. The valve can be preloaded by a resilient element such

as rubber or spring elements.

Therefore 1is a need for being able to provide beverages,
(e.g. coffee) having different characteristics of intensity,
30 taste, aroma, foam/crema in a system that is simple and

versatile.



5 wherein the control means of the device selectively adjusts the rotational centrifugation speeds of
the inserted capsule and/or the volume of injected liquid in the capsule as a function of the exerted
backpressure by the restriction or 5 restriction valve. The term "back-pressure of the valve means"
refers to the pressure loss created by the restriction or restriction valve. As the restriction or restriction
valve form a 10 "bottleneck effect”, a pressure of liqujd is created upstream of it by the effect of the
centrifugation. Thanks to the restriction, the pressure before the restriction is increased, and it is this

pressure which has an effect (%r:l the interactior)ﬁ}(l%gte%racgqrg) rocess of the Iigléi and th%%g
t a

. . r rior a syste W1 ac SSyre ,re on
ingredients). This y.lyoressure of the téStriction Valve can also be'defined as the ratio of force

("back-force'D ivpasiculas wiiet thehspringdeadedhsurfacerafthe heder@geyproductionmsdcengxerts
on the capsule, divided by the, atea.of contacs surface atthe restrigion valye, 20.In &, preferred mode,
the capsule comprises a rim portion which is d'esigneé to intefact with an enclosing member of the
brewing device 1y foine aflowvrestrictionivaiewhitheexarts a back-pressute ontolthetrim of thee

capsule. 25 ya% geptrifugal forces greated;hy rofating the Jiquid Qgté%g the restriction, yalye praduce a

pressurization of the liquid upfront the valve. Once this pressure reaches a threshold value, the valve
will start to opBA e TRE ¥tk ofthe 30 Edpsur@dilEbe Shightly distarrcdbframithé ceppedtingsiirface of

the beverage. productiop devicer, & The adiusiment,ofithe rotafiopaleenirifugatian speed may be a

selection amongst at least two, preferably at least three, different values or ranges of rotational speed
of the capsuléceriabliigtéleale dreehtitdged liguig $om tHe Eapsuievice.

10 Therefore, there is a need for proposing a new system for
which the brewing parameters and in particular the back-
pressure and/or the flow rate during the beverage preparation
be better and more independently controlled for improving
quality of the delivered food liquid.

15
The present invention provides a solution to the before-
mentioned problems as well as offers additional benefits to

the existing art.
20 Object and Summary of the invention

A first aspect of the invention relates to a capsule system
for preparing beverages by centrifugation of a capsule in a
centrifuging brewing device comprising:

25 - a centrifuging brewing device comprising control means
capable of operating the device in centrifugation by
controlling the beverage flow rate and/or the volume of the
beverage, and
- a capsule to be inserted in the brewing device,

30 wherein the capsule is designed to form, alone or in
cooperation with the centrifuging brewing device, a flow
restriction or flow restriction wvalve which provides a

backpressure for the centrifuged liquid,



5 through the valve means. The rotational speed may be adjusted during release of the centrifuged
liquid to match a reference flow rate of the injected liquid in the capsule. 10 In a possible mode, the
rotational speed may be adjusted during release of the centrifuged liquid to match a reference
pressure of the injected liquid in the capsule. The pressure of the injected liquid can be measured in
any convenient 15 location in the fluid line between ttlge pump and the capsule. The predefined values
of the rotational speed of the capsule may additionally be altered by a user operation within a given

range. 20 The predefined values of the rotational speed of the capsule may be, pr feratél
tomaticall) e oed by et A oS et Brtha S ocle I8 T bateior Jhe Bebetry of
the rim of the- bapsule atayche: designed id varytthe vakiecasfdhe exertéd backpressute oftiriflew

restriction valve, Mare particularly, the thickness of. the rim.may differ for_at 30 least for two different
capsules, prgfrécrie{\t{)lﬁ atﬁ)ggst Yh%r%)é%%fe%frclt clarﬁj—Jseu é:se,%herelb ucxa ibr%trtllngtgte Iea%%%v?/g %leffergesnt 7
back-pressufesofithevalvé meaas.drpartcllapacdiibratirgpiscakied Oue byresdgagenentrof e rim of
the 7 capsule with a spripg-hiased valve portion of the beverage device. The thickness of the rim may
be increased or decreased as a 5 function of the storage volume and/or the weight of the beverage
substance enclosed in the capsule and/or the type of beverage to be prepared.

The term "back-pressure of the wvalve means" refers to the
pressure loss created by the restriction or restriction
valve. As the restriction or restriction wvalve form a
10 “bottleneck effect”, a pressure of liquid is created upstream
of it by the effect of the centrifugation. Thanks to the
restriction, the pressure before the restriction is
increased, and it is this pressure which has an effect on the
interaction (e.g. extraction) process of the liquid and the
15 ingredients). This pressure of the restriction valve can also
be defined as the ratio of force (“back-force”) in particular
which the spring loaded surface of the beverage production
device exerts on the capsule, divided by the area of contact

surface at the restriction wvalve.

20
In a preferred mode, the capsule comprises a rim portion
which is designed to interact with an enclosing member of the
brewing device to form a flow restriction valve which exerts
a back-pressure onto the rim of the capsule.

25

The centrifugal forces created by rotating the liquid hitting
the restriction valve produce a pressurization of the liquid
upfront the wvalve. Once this pressure reaches a threshold
value, the wvalve will start to open, i.e. the rim of the
30 capsule will Dbe slightly distanced from the cooperating

surface of the beverage production device.



The value of the thickness of the rim of the capsule may vary 10 between 0.2 and 5 mm depending of
the type of capsule. Moreover, the rim of the capsule may be formed integral with the body of the
capsule in a direction essentially perpendicular to an axis of rotation of the capsule. 15 A further
aspect of the invention relates to a centrifuging brewing device for preparing beverages by
centrifugation of a capsule, comprising  a rotary capsule holder of the brewing device for holding a
20capsule, rotary drive means to drive the capsule in‘rotational centrifugation, injection means for

injecting liquid in the capsule, wherein the injection means are connected to a pump, 25 the device
further compﬁé%gacgoﬁflr%?%ee%\gns %gnnﬁéc e Ct)og aa%l%%%? e7o at—h]; h?il\}garrgéé)ﬁls and %1%? 5nuan\{p Which are
designed to vary<¢he flowoateaofcthe ieveragecarrd/ortthe volureé of el beierage amstiereimrthe device

further comprises bagkpregayre.elated 30,sensingmeaos connasted ta the sontrglmeans and
designed for sensing éllrectly or indirectly the %ackpressure of a flow TEstriction or a flow festriction
valve providedirctheng capslfeascprovided by toogeration of kel cdpsdle with tHeecermtefuging
brewing gevicg,. J&]&hcog}gréjl neans may be configured to adjust the rotational 5 speed of the drive
means dependent on the sensed backpressure.

The rotational speed may be adjusted during release of the
centrifuged liquid to match a reference flow rate of the
injected liquid in the capsule.
10

In a possible mode, the rotational speed may be adjusted
during release of the centrifuged liquid to match a reference
pressure of the injected liquid in the capsule. The pressure
of the injected liquid can be measured 1in any convenient

15 1location in the fluid line between the pump and the capsule.

The predefined values of the rotational speed of the capsule
may additionally be altered by a user operation within a
given range.

20
The predefined values of the rotational speed of the capsule
may be, preferably automatically, adjusted by means of a

physical feature of the capsule.

25 1In particular, the geometry of the rim of the capsule may be
designed to vary the value of the exerted backpressure of the

flow restriction valve.

More particularly, the thickness of the rim may differ for at
30 least for two different capsules, preferably at least three
different capsules, thereby calibrating at least two
different back-pressures of the wvalve means. In particular,

calibrating is carried out by engagement of the rim of the



The control means may be designed to vary the injected volume of liquid into the capsule dependent
on the sensed back-10 pressure. The control means can adjust the starting rotation speed for the
extraction. The rotation speed can be varied during extraction, in particular, to ensure a control of a
flow rate 15 of reference during extraction. The flow restriction valve may comprise an engaging
portion and a spring biasing means forcing the engag7ing portion onto the rim portion of the capsule. 20
In a first possible mode the back-pressure sensing means may comprise at least one pressure sensor
configured for measuring the backpressure exerted.by the engaging portion ontq the.rim of the
capsule, In o- S hOLEib raode) i Back ArEe e ML oUER makHs 13y Catmore A TEag one
distance senderforaletecting a variation of the compression distance in the valve means reflecting
indirectly the backpressure. 9 supplied to the capsule and adjusting the flow by varying the rotational
speed to match a flow rate of reference. The capsules according to the system of the present invention
5 may furthefsemptise hdditionalicapseleidentififtg hreahs associatedao tive differerstctapsules in the

set for adjusting, at least ope breying paramster chosep.amongstthe list congisting,of: Jiguid 1,
temperature, pump flow rate, rotational speed, liquid volume, water pressure, prewetting time and 10
combination® €ier 86 Suehlatiditioral eapsule sderitifying tneaisscarrbe ada@rcodé RIETL €ofour

recognition, ferromagnetic elemept, Mmechapical prongs and combinations thereof. The device of the
invention thereby comprises a reader

The value of the thickness of the rim of the capsule may vary

10 between 0.2 and 5 mm depending of the type of capsule.

Moreover, the rim of the capsule may be formed integral with
the body of the <capsule 1in a direction essentially
perpendicular to an axis of rotation of the capsule.

15
A further aspect of the invention relates to a centrifuging
brewing device for preparing beverages by centrifugation of
a capsule, comprising
a rotary capsule holder of the brewing device for holding a

20 capsule,
rotary drive means to drive the capsule 1n rotational
centrifugation,
injection means for injecting liquid in the capsule, wherein
the injection means are connected to a pump,

25 the device further comprising control means connected to at
least the rotary drive means and the pump which are designed
to vary the flow rate of the beverage and/or the volume of
the beverage,
wherein the device further comprises backpressure related

30 sensing means connected to the control means and designed
for sensing directly or indirectly the backpressure of a

flow restriction or a flow restriction valve provided in the



15 suitable for reading the additional identifying means of the capsule. The reader is connected to the
control unit of the device for controlling the different means of the device in response to the detected
capsule. The reader is adapted to read a code chosen amongst the list of: a barcode, RFID, 20 colour
recognition, ferro-magnetic element, mechanical prongs and combinations thereof. Preferably, the
back-pressure (i.e. the pressure above the atmospheric pressure) exerted by the restriction or valve 25
means can range between 5 N/cm2 (0.5 bar) and 180 N/cm2 (18 bar), more preferably between 15
N/cm2 (1.5 bar) and 134 N/cm2 (13.4 bar), most preferably between 27 N/cm2 (2.7 bar) and 87 N/cm2
(8.7 bat) deparREt o (18 /D O LA B0 T TEstiCh B Caatt by WAL GAILE i ahe Dpehe
configuration oeby oiifice(shis preferably coenrotled by design of the capsule and/or device to be
comprised between 0.5 and 4.0 mmJ, more preferably between 0.75 and 3.0 mm2, 10 most
preferably between 1.0 and 2.5 mmJ, for example, at about 1.7 mmJ. The rotational speed is
preferably cdiitmlled betweema aasgens vf ronmc2000  and 46500 rp, ) most pleferablydietween 4000
and 100Q0 rpm,. Eqr at least twp capsyles, of the set, preferably far.atleast three gapsules gtthe set, at
least one rotational speed is different during centrifugation of the liquid in the capsule, within the
controlled rahgeXxro-FRe Ho%-rate is preferably controlled to range between 0.1 and 10 ml/seconds,
more preferably between 0.5 and 3.5 ml/seconds. Again for at least two capsules of the set, preferably
for at least three capsules of the set, at least 15 one flow rate is different during centrifugation of the

liquid in the GAIBURS M BRGIHE? TSI B theSinderftisH, fite §6t ofrcapstid compiideathsdtbwne
restriction value asiywhale.ilRthefhe capsule dependent on the sensed back-

10 pressure.

The control means can adjust the starting rotation speed for
the extraction. The rotation speed can be varied during
extraction, in particular, to ensure a control of a flow rate

15 of reference during extraction.

The flow restriction valve may comprise an engaging portion
and a spring biasing means forcing the engaging portion onto

the rim portion of the capsule.

20
In a first possible mode the back-pressure sensing means may
comprise at least one ©pressure sensor configured for
measuring the backpressure exerted by the engaging portion
onto the rim of the capsule.

25
In a second possible mode, the back-pressure detection means
may comprise at least one distance sensor for detecting a
variation of the compression distance in the wvalve means
reflecting indirectly the backpressure.

30

The centrifuging brewing device may furthermore comprise a

flow metering means for sensing the flow rate of the liquid



20 words, the valve is not obtained by the conjunction of a valve portion of the capsule and a valve
portion of the capsule but it is obtained by portions of the capsule itself. An example of a capsule
having such kind of restriction valve is described in W02008/148604 which content is here included 25
by reference. In the cited publication, the restriction valve is referred as an opening means which
opens under the centrifugal effect to allow the brewed liquid to leave the capsule. The opening or valve
means can comprise a resilient valve. For instance, the opening means comprises at least one 30

radial deflecting lip integral tq a wall_of the capsule. For instance, a lid of the capsule is connected to a
body and thesa%ﬁgcjtaeb eﬁi% ?scgpeartcoafgﬁg%a ‘%H:aéj Iifa) %%Spgéc?l et w%er%gws }t)g pyoa{nr&/elgg tHe
predeterminew bpéningpressuredintdlmatch a flow rate of reference.

The capsules according to the system of the present invention
5 may further comprise additional capsule identifying means
associated to the different capsules in the set for adjusting
at least one brewing parameter chosen amongst the 1list
consisting of: liquid temperature, pump flow rate, rotational
speed, ligquid volume, water pressure, prewetting time and
10 combinations thereof. Such additional capsule identifying
means can be a barcode, RFID, colour recognition, ferro-

magnetic element, mechanical prongs and combinations thereof.

The device of the invention thereby comprises a reader
15 suitable for reading the additional identifying means of the
capsule. The reader is connected to the control unit of the
device for controlling the different means of the device in
response to the detected capsule. The reader is adapted to
read a code chosen amongst the 1list of: a barcode, RFID,
20 colour recognition, ferro-magnetic element, mechanical prongs

and combinations thereof.

Preferably, the back-pressure (i.e. the pressure above the
atmospheric pressure) exerted by the restriction or wvalve
25 means can range between 5 N/cm? (0.5 bar) and 180 N/cm? (18
bar), more preferably between 15 N/ cm? (1.5 bar) and 134
N/cm® (13.4 bar), most preferably between 27 N/cm? (2.7 bar)

and 87 N/cm’ (8.7 bar) depending on the type of capsule.

30 The restriction created Dby the wvalve 1in the open
configuration or by orifice(s) is preferably controlled by
design of the capsule and/or device to be comprised between

0.5 and 4.0 mm?, more preferably between 0.75 and 3.0 mm2,



the context of the present invention, the opening or restriction valve is configured to provide a closing
pressure of the valve for the centrifuged liquid which varies for at least two capsules, preferably at
least three capsules of the 5 set and/or is configured to open to form a restriction area in the open
configuration of the valve that differs for at least two capsules, preferably at least three capsules of the
set. As a result the pressure loss created by the valve means differs for at least two capsules, and
preferably at least 10 three capsules, of the set. It should also be noticed that the portions in contact of
the valve can be on the sule itself but the spring-biasing ns be on the device for urging, the
portions of tﬁneogé:psglgel iﬁ%gguribt%aéﬁweer}. TL'egvaIij/é1 @voggﬁstilwﬁe ’par%%?thg %%Bgélg’but e
closure forceabfcthie Valve setting the backpressure be assured by the device. In another mode, the
capsules have flow restriction orifices 20 (i.e., replacing the flow restriction valve as aforementioned)
which overall surface area increases in the set of capsules as a function of the increase of the amount
of powder aritier sizé of capsule s tiredsets Thareferea they lacgertthe thpsules theekanger theflow area

for the 23 ceprifyged liguid jn E'{}‘?acaPéﬁl?oa%BQ”%%%?T‘ﬂ%HFe'P%IT{%’"%Q%ﬁ%!@éﬁs,%% gxgred by

the restriction orifices. Furthermore, the rotational speed is also set in the device to increase when the
amount of coffeedowdet deEfsases intthecapsSules anbfortBe sigé of tie capsulel tEreadesy The 30

sensing meapg,May, pe adapled tq gense the,backpressye upsfream, gt saidestrictign. 12Jpa
preferred embodiment, the capsules according to the system of the invention contain coffee powder of

different sorts ¥ prddiicelcoffed Péveragesiaving ehardeteiistics ¢stréngth ladmataste, cfdifia, )
and different)volimes i3 ethe2%A4% 110, 250,400, mine.g.o Hstretia.Lsprasss lungo, doppio,

Americano, Long black etc) with preferably variable crema characteristics (volume and/or texture). By
"differedPsorts" of a beverage substance or coffee it is

The flow rate is preferably controlled to range between 0.1
and 10 ml/seconds, more preferably between 0.5 and 3.5
ml/seconds. Again for at least two capsules of the set,
preferably for at least three capsules of the set, at least
15 one flow rate 1s different during centrifugation of the

liquid in the capsule.

In another mode of the invention, the set of capsules
comprises the flow restriction wvalve as a whole. In other
20 words, the wvalve 1s not obtained by the conjunction of a
valve portion of the capsule and a wvalve portion of the
capsule but it is obtained by portions of the capsule itself.
An example of a capsule having such kind of restriction valve
is described in W02008/148604 which content is here included
25 Dby reference. In the cited publication, the restriction wvalve
is referred as an opening means which opens under the
centrifugal effect to allow the brewed liquid to leave the
capsule. The opening or valve means can comprise a resilient
valve. For instance, the opening means comprises at least one
30 radial deflecting lip integral to a wall of the capsule. For
instance, a 1lid of the capsule is connected to a body and the
deflectable 1lip 1is part of the 1lid. The 1lip has precise

dimensions to provide a predetermined opening pressure. In



10 meant any difference regarding: weight in the capsule, grind size, tap density, roasting levels,
origins, blends, nature of ingredients (coffee, tea, cocoa, additives, etc.) and combinations thereof. 15
Brief description of the drawings Further features, advantages and objects of the present invention will
become apparent for a skilled person when reading the following detailed description of embodiments
of 20 the present invention, when taken in conjuncticirlwith the figures of the enclosed drawings. Fig.
la - Ic are cross sectional side views of different embodiments of a capsule having different sizes
25according tgéhe ig(\)/gnteiontan%g VaEiﬁ'gon ofrgei%htcof thgi‘;erirr%.ig}g. 2at6}ped 2b are Cross sgg:tional
side views 0]2: urther em%o}éhments of a capsgle of the sys]tem I%]avmg a 30rim por(fi%n of different
configuration: eE3 ta. theiinve oy svhisreincthé back pressure i exeked by speng doadieg means.

Fig. 4 s a segtiong] side view o.fe canirfugal device sigto,whieh s Inseriad g.capsuleageording t
the invention, wherein the back-pressure is exerte 3
least two capsules, preferably at least three capsules of the
5 set and/or is configured to open to form a restriction area
in the open configuration of the wvalve that differs for at
least two capsules, preferably at least three capsules of the
set. As a result the pressure loss created by the valve means

differs for at least two capsules, and preferably at least

10 three capsules, of the set.

It should also be noticed that the portions in contact of the
valve can be on the capsule itself but the spring-biasing
means be on the device for urging the portions of the capsule
15 in closure together. The valve would still be part of the
capsule but the closure force of the wvalve setting the

backpressure be assured by the device.

In another mode, the capsules have flow restriction orifices
20 (i.e., replacing the flow restriction valve as
aforementioned) which overall surface area increases in the
set of capsules as a function of the increase of the amount
of powder and/or size of capsule in the set. Therefore, the
larger the capsule, the larger the flow area for the
25 centrifuged liquid in the capsule and consequently the lower
the Dbackpressure exerted by the restriction orifices.
Furthermore, the rotational speed is also set in the device
to increase when the amount of coffee powder decreases in the
capsules and/or the size of the capsules decreases. The
30 sensing means may be adapted to sense the Dbackpressure

upstream of said restriction.



magnetic means. Fig. 5 is a graphical representation of the coffee flow 10 rates obtainable with two
different capsules providing different back-pressures as a function of the rotational speed of the
capsule in the centrifugation device. 15 Detailed description of the figures Figures la, Ib and Ic relate
to a preferred embodiment of a set of capsules 1A, 1B,1C according to the invention. The capsules
preferably comprise a body 2, a rim 3 and an upper %%wall member respectively a perforable
membrane 4. Thereby the membrane 4 and the body 2 enclose an enclosure respectively ingredients
compartment 6. As shown in the figures, the membrane 4 is preferably connected onto _an inner
anLlar pOTTO Koot T B A Lo BB B 1 G i 75 The e bidne 41 Glnected
to the rim 3 ofithé odyby alseal suchm@siaoheat on Uitiasonic Weld lipevwihecrine s nbt Neeessarily

norizonta) asdlystiatefl, 1 s slonibchided RELipnerease s resielanc alihe Shseal o
the increasing pressure pushing on the membrane with time, due to degassing of the capsule
ingredient withs timenadhThe aineBeof the xapsulespreferably exaends dutWardirin a divections ,

essentially pgr%endicygar (asillustyated),erslightly inclined ((g .béa.ndeq Pgﬁg%entiggggyse&tive to
the axis of rotation Z of the capsule 1 (see figure 3). 5 Thereby;, the axis of rotation Z represenfs the
axis of rotatien ddifing ckrifugatiohrst the eapsuldiipittie brewirg ddvite. IVshduldPle inderstood that

theShOMNIe@@?@E@T@i%f@ﬁgncharacteristics (volume and/or texture).

By "different sorts" of a beverage substance or coffee it 1is
10 meant any difference regarding: weight in the capsule, grind
size, tap density, roasting levels, origins, Dblends, nature
of ingredients (coffee, tea, cocoa, additives, etc.) and

combinations thereof.
15 Brief description of the drawings

Further features, advantages and objects of the present
invention will become apparent for a skilled person when
reading the following detailed description of embodiments of
20 the present invention, when taken in conjunction with the

figures of the enclosed drawings.

Fig. la - 1lc are cross sectional side views of different
embodiments of a capsule having different sizes
25 according to the invention and a variation of

height of their rim.

Fig. 2a and 2b are cross sectional side views of further
embodiments of a capsule of the system having a

30 rim portion of different configuration.

Fig. 3 is a schematic representation of the centrifugal

device into which is inserted a capsule according



10 exemplary embodiment and that the capsule 1 in particular the capsule body 2 according to the
invention can take various different embodiments. The capsules 1A,1B,10 are preferably single-use
capsules. 15 However, it should be noticed that the capsules can deliver more than one beverage at a
time, for example, a volume of coffee extract sufficient for filling two cups at a same time. 20 The body
2 of the respective capsule has a single convex portion 5a, 5b, 5¢ of variable depth, respectively, dI,
d2, d3. Thereby, the portion 5a, 5b, 5¢c may as well be a continuously truncated or a partially cylindrical

portion. 25 Hence, the cap ules%ﬁ 1B, 10 %rg%rgbly comprise dlf{%rent vglgkrrles but a same insertion

diameter 'D'. The capsule o ﬂgure ?a shows a small volume capsule n v%jhereag]fﬁes (S:élﬁseulelosf figure
1B and 10 show a larger volwme tapsote B respectively 10y Thednsertion diameter 'D' is hereby 30
determined at the line of intersection between the lower surface of the rim 3 and the upper portion of
the body 2. However, it could be another referencing diameter of the capsule in the device. 15 The
body 2 of the capsules isdpreferablyrigid onsems-rigil. ican g forhredesing: fobtiugratie grasticse.g.,
polypropylene, with a gas bayrier layer such as £EVQH.and the ke or aluminium ally or.g lamipate of
plastic and 5 aluminium alloy. The membrane 4 can be made of a thinner material such as a plastic
film also including a barrier jayes o Bhuminiure 2oy of RecdpalsiRatioe 6Bplastic ang arimiaiine glloy.
The membrane 4 is usually;of athicknegs bgtween 10 and 250 microns, for example. The membrane
is 10 perforated for creating the water inlet as will be described later in the description. The membrane
also further comprises a perforable peripheral area. Instead of the membrane 4, the capsules 1A, 1B,

10 may as 15 welkgomprise asrigid gr-aemi-Hgid liddpemben which preferably has the-farmof &,disk of
plastic comprising a central portion having an inlet port for enabling the introduction of a water injection
membet@nd a peripheral pbftichthavitf GitctiRrefentidh Brrafded odtict bpeRflys. SETRE VB Ume

difference between the small-and larges capsptasds obtainacpayticulary by varing thedepthddl,
d2,d3) of the body 2 of the capsules in the set. In particular, the depth_of the body of the smaller
capsule 1A is lower than th8 egth 25 6PtheIHddiAdf theRarger CdpstiBS 16°30° Yiouree, BRS

equivalent (non illustrated) magdertoobiainion device.
15 Detailed description of the figures

Figures la, 1lb and 1lc relate to a preferred embodiment of a
set of capsules 1A, 1B,1C according to the invention. The
capsules preferably comprise a body 2, a rim 3 and an upper

20 wall member respectively a perforable membrane 4. Thereby the
membrane 4 and the body 2 enclose an enclosure respectively
ingredients compartment 6. As shown 1in the figures, the
membrane 4 1s preferably connected onto an inner annular
portion R of the rim 3 that is preferably between 1 to 5 mm.

25 The membrane 4 1is connected to the rim 3 of the body by a

seal such as a heat or ultrasonic weld line.

The rim is not necessarily horizontal as illustrated. It can
be slightly bended in order to increase the resistance of the
30 seal to the increasing pressure pushing on the membrane with

time, due to degassing of the capsule ingredient with time.



different volumes would be to vary the bottom shape of the capsule or other dimensions of the
capsule, e.g., its 30 diameter. 16 amount for the large volume capsules 1B,10. Hence, the small
capsule 1A is intended for delivery of a short coffee of between 10 mL and 60 mL with an amount of
ground coffee comprised between 4 and 8 grams. The larger capsules 1B is 5 intended for delivery of
a medium-size coffee, e.g., between 60 and 120 mL q}nd the largest capsule is intended for delivery of
a long-size coffee, e.g., between 120 and 500 mL. Flurthermore, the medium-size coffee capsule 1B

can contain gn amount of graund coffee comprised betwee 6andxé5 rams 10 and the long-size
coffes capsuld'20 Chl canii o o AE ST gaind SoTes Batoend B 30 JTAIE: I edttont the
capsules in théset accordingstedhe im/ehtion praypeoritainudifierent(blends. ofl roast ahd @rounadrl5

coffee or coff%ls cg 'ffereirrllt rilqlirel%anéjllgr h%vrilr&% giﬁg%en%rfooaggrqg ng(/)%r eq{gndil[\g %hcalr%%terisgics. As
indicated in flsgur sT’a {0 Ic, the geometry of the rim 3 may be adapted to comprise, %or example, a
L-shaped crdgs=20asectiondHavingtantammulat ogtér protusiored forned in sdiectioypermperdicular to

a plane ig which fhe membrane 4 is arragged, Thereby, the thickness.hl, 2, h3 pf the, jm.3 is, ¢

preferably adapted to the amount and/or characteristics of the beverage substance contained by the
shown capsules aAl 28 181 100 orderts ehabi-anadpiStiést of #me back-presshfe ®&gtednanto the
capsule wheghejng enclosed by a dedicated enclosing member 15 of a beverage production device.
In particular, for capsules containing a small amount of 30 beverage substance - e.g. capsule 1A - in
order to prepare

It should be understood that the shown embodiment is just an
10 exemplary embodiment and that the capsule 1 in particular the
capsule body 2 according to the invention can take wvarious

different embodiments.

The capsules 1A,1B,1C are preferably single-use capsules.
15 However, it should be noticed that the capsules can deliver
more than one beverage at a time, for example, a volume of
coffee extract sufficient for filling two cups at a same

time.

20 The body 2 of the respective capsule has a single convex
portion b5a, b5b, 5c¢ of wvariable depth, respectively, dl, d2,
d3. Thereby, the portion 5a, 5b, 5c may as well be a

continuously truncated or a partially cylindrical portion.

25 Hence, the capsules 1A, 1B, 1C preferably comprise different
volumes but a same insertion diameter ’'D‘. The capsule of
figure la shows a small volume capsule 1A whereas the capsule
of figure 1B and 1C show a larger volume capsule 1B
respectively 1C. The insertion diameter 'D' 1is hereby

30 determined at the 1line of intersection between the lower
surface of the rim 3 and the upper portion of the body 2.
However, 1t could be another referencing diameter of the

capsule in the device.



e.g. a ristretto or espresso coffee beverage, a slow extraction might be desired for providing the coffee
with a high intensity (i.e., a large amount of total coffee solids 17 transferred in the coffee extract) and
a thick crema. These characteristics can be compared to a faster extraction which might be desired for
the beverage coming out of capsules 1B or 10 containing a larger amount of coffee powder. Therefore,
5 for a given rotational speed during the beverage e taraction, the back-pressure of a capsule 1A of a
smaller volume containing a smaller amount of substance is to be adapted to be higher than the

backpressurg,of larger capsu or 10 containing a higher amaunt of substance. Accordingly, the 10
indioated highTe<s 1 bf he- e BORIEH S oF thesimitor Caastie 1ALS Shscr (o B highe thin the
indicated thidknessch2 respectivelp h8<fdr capsules: 1B respeéctivelyall: Hepdeythe thickness h,of the

respective capsules 1A, 1B, 10 is adapted fo incfease.as a ﬁ}lincéign of the volume 0of 15 capsyles
and/or the a%%uxp of l?evveerageé substance égnstal%%d V\%wrln the respggt(tl:ve gaspsules. FoPexamSIe, for
smaller-size tapsulesas indicatedibyrfiguré latheahickaessthhis preferalshyf choderstolle betwieen 1.0

20 and 255 mm, ot bigger:sjze capsules as indicated by, figures Ip andIc, thickpess h regpegively h3

is preferably chosen to be between respectively 0.8 and 1.8 mm and between 0.5 and 1.5. Of course
such values Baf giffer greafigegending B &fd éonfiardtiorrobihe Vvalve yiealss, ia p&ditulaeon the

25 device side, Howeyer, as willbe {afer explajned with refergnce, 1q figure 4 pelgw, itis to heppted
that the thickness may as well decrease as a function of the volume of beverage substance
aluminium alloy. The membrane 4 1is wusually of a thickness
between 10 and 250 microns, for example. The membrane is
10 perforated for creating the water inlet as will be described

later in the description. The membrane also further comprises

a perforable peripheral area.

Instead of the membrane 4, the capsules 1A, 1B, 1C may as
15 well comprise a rigid or semi-rigid 1id member which
preferably has the form of a disk of plastic comprising a
central portion having an inlet port for enabling the
introduction of a water injection member and a peripheral
portion having circumferentially arranged outlet openings.
20
The volume difference between the small and large capsules is
obtained particularly by wvarying the depth (dl, d2,d3) of the
body 2 of the capsules in the set. In particular, the depth
of the body of the smaller capsule 1A is lower than the depth
25 of the body of the larger capsules 1B, 1C.

Of course, an equivalent (non illustrated) mode to obtain
different volumes would be to vary the bottom shape of the
capsule or other dimensions of the capsule, e.g., 1its

30 diameter.

The small volume capsule 1A preferably contains an amount of

extraction ingredient, e.g., ground coffee, smaller than the



30 contained within the capsule, dependent on the force loading means exerting a predefined force on
the rim 3 respectively the protrusion 8 of the capsule 1 when the capsule is 18 enclosed in a beverage
production device (cf. figures 3 and 4) . Furthermore, it is to be noted that force generating means 5
are provided in the device can be made non-adjustable in order to not change the applied force onto
an enclosing member exerting a back-pressure onto,the rim of the capsule once the capsule is
engaged in the device. Accordingly, an adaptation of the applied back-pressure is preferably solely 10

done by means of the variatjgn of.the geometry of the rim of the capsule. As shown. in figures la to Ic,
the width b o?%?&?t?sio%% dJ% w%it% Fa |all;y ﬁ?el}\é/na?vecsgﬁi%%%? thl(e:zjg?l‘ir;&.J It ig igcperéfeFegkﬁy (Sn?gsél?al value

for the differentrembediménts. ef thertapsigdds 1A,r1BJ40 0f ¢they seb At is todheoundersidde ¢hadthe

thickness (hle wg:%nOf %a rirrﬁrLS %egﬁecéige%ihe %Qngara%rot[a%sg%ﬁl § ofO & sp%e
wit tot

ile 20 capsyle may ot
only be adapte regard to the volume, but also with regar e nature of the beverage

substance (ecgmamicterd, deasity csomposition, ety eorstainéd svithinrthecapswe sleh tha thies
back-pregsutg, resylting when therim.3,0f the capsile is,engaged with anortion gf valye of 25 the
dedicated device, Is adjusted to a desired value.
60 and 120 mL and the 1largest capsule 1is intended for
delivery of a long-size coffee, e.g., between 120 and 500 mL.
Furthermore, the medium-size coffee capsule 1B can contain
an amount of ground coffee comprised between 6 and 15 grams

10 and the long-size coffee capsule 1C can contain an mount of

ground coffee between 8 and 30 grams.

In addition, the capsules 1in the set according to the
invention may contain different Dblends of roast and ground
15 coffee or coffees of different origins and/or having

different roasting and/or grinding characteristics.

As indicated in figures la to 1lc, the geometry of the rim 3
may be adapted to comprise, for example, a L-shaped cross
20 section having an annular outer protrusion 8 formed in a
direction perpendicular to a plane in which the membrane 4 is
arranged. Thereby, the thickness hl, h2, h3 of the rim 3 is
preferably adapted to the amount and/or characteristics of
the beverage substance contained by the shown capsules 1A,
25 1B, 1C in order to enable an adjustment of the back-pressure
exerted onto the capsule when being enclosed by a dedicated

enclosing member 15 of a beverage production device.

In particular, for capsules containing a small amount of
30 beverage substance - e.g. capsule 1A - in order to prepare
e.g. a ristretto or espresso coffee beverage, a slow
extraction might be desired for providing the coffee with a

high intensity (i.e., a large amount of total coffee solids



Figures 2a and 2b relate to further preferred embodiments of the capsules according to the present
invention. Thereby, the shown embodiments of the capsules 1D and 1E preferably 30 comprise the
same diameter D as capsules 1A, 1B, 10. 19 thickness t. Thereby, the rim 3 of the capsule is formed
integral with the body 2. As indicated in the figure, rim 3 of the capsule is preferably of essentially
rectangular cross section of thickness h and width b, Thereby, thickness h 5 and/or width b are
preferably adapted to the type of capsule. Thickness h may be different of the preferably constant wall
thickness t o%then%afoesgjlfee.?ln the sct}lown erg?ogiment, the membr ne 4ti?1 sgﬂled to an 10Ta}1nenular

. a in e.C e exfract an crema.
portion R on hé upper surface of rim 3 of the capsuFe. ?Fov&ever, hé membrane 4 may as wel'be

sealed to thectemplete uppérisufacerofivin 3sueh that porticn Raguats witthrbe15 ¢igure Rbtshows
a further cansyle,1E ot 2 setof capsules apparding o e present inyeption. Jp tis embpdima; the

geometry of the'rim 3'is adapted to have a central essentially ed protrusion 8 protruding above
the sealing ptanel 6f thenipper well 40 2l €im. 2090nrthe @dntext 6& thedinveation, The: thidkess "h" (or

"h1", *h25, "h3, etc.) js measyred fram the lower syrfage of the im 3,to fhe highes point of the rim,

i.e., when an extension is provided from the highest point of the extension 25 8 of rim 3. The thickness
is anyway thehdfeciee distasceswhieh is bdapted &Padjust thefbackipressur@dliding the bévéiage

containing a smaller amount of substance is to be adapted to
be higher than the backpressure of larger capsule 1B or 1C
containing a higher amount of substance. Accordingly, the
10 indicated thickness hl of the valve portion 8 of the rim for
capsule 1A is chosen to be higher than the indicated
thickness h2 respectively h3 for capsules 1B respectively 1C.
Hence, the thickness h of the respective capsules 1A, 1B, 1C
is adapted to increase as a function of the wvolume of
15 capsules and/or the amount of beverage substance contained

within the respective capsules.

For example, for smaller-size capsules as indicated by figure
la, the thickness hl is preferably chosen to be between 1.0
20 and 2.5 mm. For bigger-size capsules as indicated by figures
1b and 1lc, thickness h2 respectively h3 is preferably chosen
to be between respectively 0.8 and 1.8 mm and between 0.5 and
1.5. Of course such values can differ greatly depending on
the configuration of the valve means, in particular, on the

25 device side.

However, as will be later explained with reference to figure
4 below, it is to be noted that the thickness may as well
decrease as a function of the volume of beverage substance
30 contained within the capsule, dependent on the force loading
means exerting a predefined force on the rim 3 respectively

the protrusion 8 of the capsule 1 when the capsule 1is



extraction process by insertion of the capsule in the device 30 as will be further explained. 20 designs
in order to influence and adapt at least one brewing parameter during the beverage extraction process.
Figure 3 shows a sectional side view of a device according to 5 the system of the invention in a closed
state thereof. Thereby, the device comprises a rotating capsule holder 10, a driving means 27, and a
collector 11 onto which the centrifuged liquid impactﬁ E%1<nd drained through a beverage outlet 12. The
driving means 27 can be a rotary motor which 10 is linked to the capsule holder 10 at the bottom side
(as illustrated) or.top side. (not illustrated). Furthermare, the device comprises water injection means
15 having & PiCtoR et 13 Baing A aRG T Gbris (e 1 Sembraneid of (e capediocs i a
central portioh thereof. The injection means 18 preferably also comprise a series of outlet perforators
24 as described in W02008/148604. Accordingly, outlets are produced in an annular portion of the
membrane 4 which enable an extracted beverage to leave 20 the capsule 1 during the rotational
movement theresh Thednfectiontmeansti8 dre cortected toaliquitbeirctit 22rconaprisiag adiquid supply

21, a pump 20 and heafingmeans 19 for providing a predefined,yolume, of heated pregsyrizedfiquid o

the capsule 1 during the beverage extraction 25 process. The device further comprises a valve portion
15 which is arrdiRjed Eircumtdrertiady &5 thé Water ijectipn uAie I8andWwhith has £We? ahndlar

pressing surfacerloa. 3Qdhe;valve,pastion 1g.andihedniection unikl8.are preferaRly capsuie
once the capsule is engaged in the device. Accordingly, an
adaptation of the applied back-pressure is preferably solely

10 done by means of the variation of the geometry of the rim of

the capsule.

As shown in figures la to 1lc, the width b of protrusion 8
delimits radially the wvalve portion of the rim. It is
15 preferably of equal value for the different embodiments of

the capsules 1A, 1B, 1C of the set.

It is to be understood that the thickness (hl, h2, h3) of the
rim 3 respectively the annular protrusion 8 of a specific
20 capsule may not only be adapted with regard to the volume,
but also with regard to the nature of the beverage substance
(e.g., amount, density, composition, etc.) contained within
the capsule such that the back-pressure resulting when the
rim 3 of the capsule 1is engaged with a portion of wvalve of

25 the dedicated device, is adjusted to a desired value.

Figures 2a and 2b relate to further preferred embodiments of
the capsules according to the present invention. Thereby, the
shown embodiments of the capsules 1D and 1E preferably

30 comprise the same diameter D as capsules 1A, 1B, 1C.

As shown in figure 2a, the capsule 1D is of frusto-conical

form comprising a body 2 having a preferably constant wall



movable with respect to the capsule holder 10 in order to enable an insertion and ejection of the
capsule 1 to and from 21 the capsule holder 10 before respectively after the beverage extraction
process. Moreover, the water injection means 18, the valve portion 15 5 and the capsule holder 10
are rotatable about axis Z. The valve portion 15 is also made moveable independently from the
injection unit 18 to take into account the different po %ible thicknesses of the capsules without affecting
the 10 relative position of the injection portion when ehgaged against the capsule. For this, portion 15
can be slidal;)tl¥lrr(1:9<%netgg a%out i][aji]ectio unit lfé.eln open gonfigur% ion of the Mi‘ge’f‘ge@g\ﬁ{g mall

flow 15 restriction Is created that enabled’to force the flow of centri &ge&%%ﬁid into a narrow et of

liquid projectedtwrga dhe mpact stifadectly ofthe AevicedT he restridtiontfoems apg@anaular opeing of

surface areafyeferably sompriseckbetwesn 1.9 20d 10.0 g, The syrface.area. ofhe flopsestricton

. i
20 can vary depending on the set backpressure value in the valve e capsu and the rotational

speed of themsm@wmfeimhigémalshéhim theispeed the [Angerahe surf_dl:é@c.keas% The
capsule @O'dgfe&QJ@%ﬁfam%Cg%mfjegg@%aéasgifecs&%&ttaat forms,a.r ?E?QC@@ digimetere

substantially equal to diameter 'D" of the capsule 17so as to ensure a tight fit of the capsule in the
capsule holdér 105wttt Pogsiblebadial plagr30 The tapbalethorde 1aois oreferadly hblldia b deep

enoughat thjickness t of the capsule.

In the shown embodiment, the membrane 4 1is sealed to an
10 annular portion R on the upper surface of rim 3 of the
capsule. However, the membrane 4 may as well be sealed to the
complete upper surface of rim 3 such that portion R equals

width b.

15 Figure 2b shows a further capsule 1E of a set of capsules
according to the present invention. In this embodiment the
geometry of the rim 3 1is adapted to have a central
essentially embossed protrusion 8 ©protruding above the
sealing plane of the upper wall 4 on the rim.

20
In the context of the invention, the thickness "h" (or "hl",
"h2", "h3", etc.) 1is measured from the lower surface of the
rim 3 to the highest point of the rim, i.e., when an
extension is provided from the highest point of the extension

25 8 of rim 3.

The thickness 1s anyway the effective distance which is
adapted to adjust the back-pressure during the beverage
extraction process by insertion of the capsule in the device

30 as will be further explained.

As illustrated with regard to figures la to 1lc and 2a and 2b,

the capsule rim portion 3 may take various geometrical



its centre to be able to accommodate all capsules of the set. Accordingly, a unique capsule holder is
sufficient to receive 22 all the capsules 1A, 1B, 10, 1D, 1E of the set.The shown collector 11
terminates by a beverage outlet 12 such as formed as at least one open duct directed to one or more
cups to collect the prepared beverage. 5 It should be noted that the capsule holder can take various
shapes and may also be formed of a simple annularlzkbollow ring. 10 The capsule 1 also lies solidly on
its rim 3 onto an upper flange 10a of the capsule holder 10 without the body 2 substantially deforming
radially. In this configuration, the water injection unit 18 and the valve portion 15 are engaged against
the membranis A THG s vehactvely, Thorsy e g5 Terety e & valvAs3 B) Engaderiad: of the
valve portiorets efnthiecdevicer and valve portier 893 the tapsuléomhe valves23.is designed to close
under the force of a resilient closure load obtained by a load generating system 20 16, 17 comprising a
preferably spring-biasing element 16. The spring-biasing element 16 applies a predefined resilient load
onto the enclosingrmembsErdbs Thedead prinatilysdidtribuiesitsdlf alodg the pressimy sirfacet 05a of

theVmV%pOQleéystem of the invention in a closed state thereof.
Thereby, the device comprises a rotating capsule holder 10, a

driving means 27, and a collector 11 onto which the
centrifuged liquid impacts and drained through a beverage

outlet 12. The driving means 27 can be a rotary motor which

10 is linked to the capsule holder 10 at the bottom side (as

illustrated) or top side (not illustrated).

Furthermore, the device comprises water injection means 18
having an injection member 13 being arranged to pierce the
15 membrane 4 of the capsule 1 in a central portion thereof. The
injection means 18 preferably also comprise a series of
outlet perforators 24 as described in WO02008/148604.
Accordingly, outlets are produced in an annular portion of
the membrane 4 which enable an extracted beverage to leave
20 the capsule 1 during the rotational movement thereof. The
injection means 18 are connected to ligquid circuit 22
comprising a liquid supply 21, a pump 20 and heating means 19
for providing a predefined volume of heated pressurized
liguid to the capsule 1 during the beverage extraction

25 ©process.

The device further comprises a valve portion 15 which is
arranged circumferentially to the water injection unit 18 and
which has a lower annular pressing surface 15a.

30
The valve portion 15 and the injection unit 18 are preferably
movable with respect to the capsule holder 10 in order to

enable an insertion and ejection of the capsule 1 to and from



acting in closure against the annular surface of the valve 25 portion of rim 3. Such surface may also be
a simple annular contact line. Therefore, the valve 23 normally closes off the flow path for the
centrifuged liquid until a sufficient pressure is exerted on the upstream area of the valve by the
centrifuged liquid exiting through the orifices created by 30 the perforating elements 24. It should be
noted that a small liquid leakage through the valve eans 23 may be required that helps vent the gas
or air contained in the capsule during the filling of thé ‘capsule with liquid (not shown). 23 This leakage
may be obtained by small radial grooves. or, orifices provided in.any of the valve portions (portion 15 of
the device aRtibr LS of e CALcie) e ek oce FiegF 66 e MtaiL By el QRtssdigs on
the membrarex41te create Soa deaks The small embossings could be on the surface of the valve portion
15. The liquid flows thus between the membrane 4 and the valve portion 15 and forces the valve 23 to
open by pushing the whole enclosing member 15 upwards against the force of the spring-biasing
element 16. Thecentrifugedi120 tigliecanthas transverse tise fgstriction cvedted heewéeerrthelsurface

15 of the parfign 45 and the upper surfage o5 lige of the fim.3 or protryding, portion 18. The liquid is

thus ejected at a high velocity against the collector 11 as indicated by arrow A in Fig. 3 or another
vertically oriented 15 annular wall of the device placed between the collector and the valve 23 (not

shown). The valve portion 15 is also made moveable independently from
the injection wunit 18 to take into account the different

possible thicknesses of the capsules without affecting the

10 relative position of the injection portion when engaged
against the capsule. For this, portion 15 can be slidably

mounted about injection unit 18.

In open configuration of the wvalve, a relatively small flow
15 restriction is created that enables to force the flow of
centrifuged liquid into a narrow jet of liquid projected onto
the impact surface 11 of the device. The restriction forms an
annular opening of surface area preferably comprised between
1.0 and 10.0 mm?’. The surface area of the flow restriction
20 can vary depending on the set backpressure value in the wvalve
by the capsule and the rotational speed of the capsule
wherein 1in general the higher the speed, the larger the

surface area.

25 The capsule holder 10 has an inner circumferential surface
10b that forms a referencing diameter substantially equal to
diameter ‘D’ of the capsule 1 so as to ensure a tight fit of
the capsule in the capsule holder 10 without possible radial
play.

30
The capsule holder 10 is preferably hollow or deep enough at
its centre to be able to accommodate all capsules of the set.

Accordingly, a unigque capsule holder is sufficient to receive



Thereby, extraction of the beverage out of the capsule 1 is obtained by driving the injection unit 18, the
valve portion 20 15 and the capsule holder 10 together with the capsule, in rotation (Y) about axis Z, at
an extraction speed, e.g., between 500 and 16500 rpm. The rotation is driven by a rotational motor 28
connected to at least the capsule holder 10 or injection unit 18. Hence, during operation of the 25
capsule 1 placed into the system according to the in Sntion, the capsule 1 is rotated about its axis Z.
Thereby, liquid which is centrally injected into the capsule 1 would tend to be guided along the inner

surface of the side wall of the body 2, up tq the inner 'eoflﬁue mbrane 4, and then 30, through the
perforated o&tfe fiﬁ\grelngcgggﬁlﬁgg crlegfedtilgltherf%bm (Er)énel b? het%e?rfosrgﬁrig m?rkﬁ%ersgh 24 bue to
the centrifugatidnl eftherliquidl intthercapsulesl, the liquidaatdthedrgredientstor Substancé previded

annthecagggﬁégeas at least one open duct directed to one or more cups

to collect the prepared beverage.

It should be noted that the capsule holder can take wvarious
shapes and may also be formed of a simple annular hollow

ring.

10 The capsule 1 also lies solidly on its rim 3 onto an upper
flange 10a of the capsule holder 10 without the body 2
substantially deforming radially. In this configuration, the
water injection unit 18 and the valve portion 15 are engaged
against the membrane 4 and rim, respectively. The system

15 thereby forms a valve 23 by engagement of the valve portion

15 of the device and valve portion 8 of the capsule.

The valve 23 1is designed to close under the force of a
resilient closure load obtained by a load generating system
20 16, 17 comprising a preferably spring-biasing element 16. The
spring-biasing element 16 applies a predefined resilient load
onto the enclosing member 15. The load primarily distributes
itself along the pressing surface 15a of the valve portion 15
acting in closure against the annular surface of the wvalve
25 portion of rim 3. Such surface may also be a simple annular
contact line. Therefore, the valve 23 normally closes off the
flow path for the centrifuged 1liquid until a sufficient
pressure is exerted on the upstream area of the valve by the
centrifuged liquid exiting through the orifices created by
30 the perforating elements 24. It should be noted that a small
liguid leakage through the valve means 23 may be required
that helps wvent the gas or air contained in the capsule

during the filling of the capsule with liquid (not shown).



24 made to interact in order to form a liquid comestible (e.g., liquid extract). It is to be understood that
the force acting on the rim 3 of 5 the capsule 1 by pressing surface 15a can be adjusted by the
geometry of the rim 3 such as e.g. the thickness h of the rim 3. Hence, in particular the exerted
back-pressure acting on the rim 3 can be adjusted by adapting the thickness h of the rim 3 to
predefined values thereof. Thereby, a higher back- 1Q pressure can be obtained by a larger thickness
h, since this leads to a higher compression of the spring biasing element 16 which then exerts a higher

force onto the, pressi urface 15a. Correspondingly, a lower value for thickness h leads to a lower
compressionﬁé{fjjlﬁe Is?pgrléﬁéaﬁgsir%aé/lerﬁgnt Jgg gﬁa%%dth ugsl,/ to %mr%#gtiver%(évlea} or(%rg&?ﬁegson?ﬁe
pressing surfacefliszs sorarlowendadckpressure fHehee, the teickmessile isspréferablycdesignedto
increase for gbtainjng a resulting higher back-pressure, 20 Accordin in imple made of,th
ggea cieg'l_cg glll gorg rim af;g)thcénf{)a%c%}e ca sufg . qlM 1 gﬂ]ao?egsuri]t?r% fglxlsg

invention, due to a particular adjustment o -pressure, as described, the ow rate is
set e.g. depérilenbbn the typevof apsulesnie gs,siadB onldhinsensdiprthecledyiceo 25 Theteby, the

present igvention.constiyies a builtrin sglytion;according to,which the spring.load of the enclosing
member 15 enclosing the capsule 1 in a device does not have to be externally manipulated for each
beverage préeparatior pidcedurelin-whith albevietayefofdifferent fateed iRbe 36 prsirbed Nastead,

the spring logd is,preferably;held at a.qonstant predefined value in,arder 10 enablean ageyraie;
adjustment of the back-pressure by means of the variation of

pushing the whole enclosing member 15 upwards against the

force of the spring-biasing element 16. The centrifuged

10 liquid can thus transverse the restriction created between

the surface 15a of the portion 15 and the upper surface or

line of the rim 3 or protruding portion 18. The liquid is

thus ejected at a high velocity against the collector 11 as

indicated by arrow A in Fig. 3 or another vertically oriented

15 annular wall of the device placed between the collector and

the valve 23 (not shown).

Thereby, extraction of the beverage out of the capsule 1 is
obtained by driving the injection unit 18, the wvalve portion
20 15 and the capsule holder 10 together with the capsule, in
rotation (Y) about axis 742, at an extraction speed, e.qg.,
between 500 and 16500 rpm. The rotation is driven by a
rotational motor 28 connected to at least the capsule holder
10 or injection wunit 18. Hence, during operation of the
25 capsule 1 placed into the system according to the invention,
the capsule 1 is rotated about its axis Z. Thereby, liquid
which is centrally injected into the capsule 1 would tend to
be guided along the inner surface of the side wall of the
body 2, up to the inner side of the membrane 4, and then
30 through the perforated outlet filtering openings created in
the membrane 4 by the perforating members 24. Due to the
centrifugation of the liquid in the capsule 1, the liquid and

the ingredients or substance provided within the capsule are



the geometry of the rim 3 of the capsule. Hence, a more 25 convenient and reliable adjustment of the
back-pressure onto the capsule 1 during beverage brewing in a system according to the present
invention is enabled. 5 In a more sophisticated mode of the invention, the capsule 1 may as well
include identifying means to control brewing parameters and/or interact with the beverage production
device. 10 Thereby, the identifying means preferabl Enable to provide information about the type of
capsule engaged in the beverage production device. Accordingly, brewing parameters the volume
and/or the rorEat(ianaJCspeed%at ‘é{hié:h the be\éeragggst%reggr%d ma be dautomgéigﬁu}/lgdj%%ted by the

device depengenet on the 1 eﬁro%ideér}nfgrrmgﬁon of the caps.ule.l Ustomization options a? also be

provided to the wisedfor=enabling the modification by the user of certain extraction parameters within
given ranges. 20 In a preferred embodiment, the portion of valve of rim 3 of the capsule 1 may be
designed to form an identifying means that provides a discriminable information to the device as a
function of itd geametry, &g., itsdrartcwacthickaess.Fhefelyy ahe device preferdtsly comprises

sensing gieans 26,25 designed {o inferactwith the, identityingmeans of the capsule. As lustiated in
Fig. 3, the sensing means 26 of the device can be a pressure sensor connected to the load generating
30 means 1&9n6ftthe debicehThe Sensinguribans 26 a¥e prdferably esnacciet te & domtrof ifeans 25

of the devicesin Oﬁ%‘?{ctQ,Prq\ﬂdgz@IQfﬂ&f@é‘ﬂ elated to,the present backs pressyre acting optodhe rim 3
of the engaged capsule, i.e., 2
the rim 3 can be adjusted by adapting the thickness h of the

rim 3 to predefined values thereof. Thereby, a higher back-
10 pressure can be obtained by a larger thickness h, since this
leads to a higher compression of the spring biasing element
16 which then exerts a higher force onto the pressing surface
15a. Correspondingly, a lower value for thickness h leads to
a lower compression of the spring biasing element 16 and
15 thus, to a relative lower force acting on the pressing
surface 15a, so a lower back-pressure. Hence, the thickness h
is preferably designed to increase for obtaining a resulting

higher back-pressure.

20 Accordingly, 1n a simple mode of the invention, due to a
particular adjustment of the back-pressure, as described, the
resulting flow rate 1is set e.g. dependent on the type of

capsules (e.g., 1A, 1B or 1C) inserted in the device.

25 Thereby, the ©present invention <constitutes a built-in
solution according to which the spring load of the enclosing
member 15 enclosing the capsule 1 in a device does not have
to be externally manipulated for each beverage preparation
procedure in which a beverage of different nature is to be

30 prepared. Instead, the spring load is preferably held at a
constant predefined value 1in order to enable an accurate
adjustment of the back-pressure by means of the variation of

the geometry of the rim 3 of the capsule. Hence, a more



pressure or force value. Thereby, the control means 25 are preferably connected to at least the drive
means 27, the pump 20 and the heating means 19. Thus, the brewing parameters such as the
rotational speed of the motor 27, the 5 temperature, the pressure and/or the volume of the liquid
provided to the capsule during the beverage production process may be adjusted dependent on the
provided information of the sensing means 26. In paﬁ%cular, the thickness h of the rim 3 is designed to
vary the resulting back-pressure of 10 valve 23 in order to adapt the brewing parameters of the

particular bev%rr%ge to be prggg{rgg.efurtﬁgrmor%%in function of th sen%eadcipjormation (t?)y the pressure

sensors 26, the ro?éjtﬁ)er%fspeed iS adjusted af't “Fedited Valie t %?correspoprﬁ%ig%r esired tlow

rate. As a result; diffeventlE5 Spedds orgpeed earrges cancbe seledted as furrctien of theosehsed
information bcyothg sen ;_,neqsrgggn% 26.e§§ljx_9c111ioni Sof ér}lea%pi%e is provided in the control unit 25 which
controls in return the rotary motor 56 an npnecessaryt e flow rate of the pump 20 to ensure sufficient
supply of liquid in the 20 capsule as a function of the selected speed. In a different mode (not

ilustrated), the pressyre sensing means,can be replaced by one or more distance sensors: For

example, the thickness h of the rim can be sensed directly or 25 indirectly. For example, the length
variation of thié Yoad gerietating Mednsies, 17¢a. gl spring leAgtANeantise seAsed by diStantde Bensor

and provided,gs ipfarmation to-the gontrol unit 2afor adjpgting the brgwing pgramelers; 6.9 e
rotation speed and/or volume of injected liquid. 30 The flow control principle of the invention is
illustrated in #Ry, 5-The graphic illustrates the evolution of the beverage flow rate, e.g., coffee flow
rate, (in mL/sec) as a function 27 of the rotation speed of the motor (in rpm) for two different capsules
(i.e. backforces). The backforce is here the force exerted by the annular pressing surface 15a, due to

the comiftesSioRtsitbe spfiy 1686RG MemBer & B the IEVRE Bbhto frAGISSURS ik LBhERL

surface of portien Brconsileringdhat thespresgiag surfasg é centaghwib dhe gontast suracesekportion
8 represents about 186 mm2. The lower curve represents a capsule setting a backforce of 240 Newton

(or a backprésstif¥ of 129 Mp4 dra2.9 680 FheUpper Prewing parameters the volume

and/or the rotational speed at which the beverage is prepared
may be automatically adjusted by the device dependent on the
15 provided information of the capsule. Customization options
may also be provided to the user for enabling the
modification by the user of certain extraction parameters

within given ranges.

20 In a preferred embodiment, the portion of wvalve of rim 3 of
the capsule 1 may be designed to form an identifying means
that provides a discriminable information to the device as a
function of its geometry, e.g., 1its particular thickness.
Thereby, the device preferably comprises sensing means 26

25 designed to interact with the identifying means of the

capsule.

As illustrated in Fig. 3, the sensing means 26 of the device
can be a pressure sensor connected to the load generating
30 means 16, 17 of the device. The sensing means 26 are
preferably connected to a control means 25 of the device in
order to provide information related to the present back-

pressure acting onto the rim 3 of the engaged capsule, i.e.,



10 curve represents another capsule with a smaller thickness of its portion 8 setting consequently a
lower backforce of only 150 Newton (or a backpressure of 0.819 Mpa or 8.19 bar). It is apparent that
the flow rate can be set within a large range, e.g., 0.5 to 3.5 mL/sec for both capsules while 15
maintaining a relatively narrow range of rotational speed, i.e., 9000 to 12000 rpm. If only a single
capsule would be utilized providing a single backforce of 150 Newton, the same flow range would be
covered only with a much larger range of speeds, i.€e., between 9000 and more than 16500 rpm. 20

Therefore, the invention provi(%es Iarge& oi)portuwggsr g{)taiIorjtqgebever%gr(-:-o (ihanrlacteristié:g Witgea much
n et

larger range%}fﬁg\?vurg?e. ?nrparﬁglﬁgr, dne adva age can ‘alsé 6 reduce the useful speead range

while maintainirg theabpportunity<to tdelivecbeverages withinea targeeramgeref 25/flov hatep Bigure 4
relates to angther preferred embodiment of a device accgrding tQ the present invention showing a
H]. a def { g edtlin 2§Q%gns g cf%hus,. 91 e%]é% dngCk?Sge]aabyet%‘lerg

sectional side view of the valve mean onstituted by the rim portion 3 e capsule
holder 10 anduhé valge poition 15:w0fthe tevieé. Thareby howéver tthe obtaited back/pressure is

obtainedylue [q.l0ad gengrating means 16 which in iz embogdiment comprise-wopagness,yly

arranged in the valve 28 portion 15 and the capsule holder 10 respectively. Thereby, the magnets M
may be circupiferaritRdly abrangetiabotit ARis Zof therdeVice (See figere 3¥ #vérdep ¥o @rablecuniform

force distribyfion hetwegn the enclasingrugmberdp andthep eapsule holder 10.6nelosing the,rim 3 of
the capsule. By contrast to the shown embodiment according to figure 3, it
of the sensing means 26. In particular, the thickness h of

the rim 3 is designed to vary the resulting back-pressure of
10 wvalve 23 in order to adapt the brewing parameters of the
particular beverage to be prepared. Furthermore, in function
of the sensed information by the pressure sensors 26, the
rotational speed 1is adjusted at the desired wvalue that
corresponds to a desired flow rate. As a result, different
15 speeds or speed ranges can be selected as function of the
sensed information by the sensing means 26. Selection of the
speed 1is provided in the control unit 25 which controls in
return the rotary motor 26 and if necessary the flow rate of
the pump 20 to ensure sufficient supply of liquid in the

20 capsule as a function of the selected speed.

In a different mode (not illustrated), the pressure sensing
means can be replaced by one or more distance sensors. For
example, the thickness h of the rim can be sensed directly or
25 indirectly. For example, the length variation of the load
generating means 16, 17 (e.g. spring length) can be sensed by
distance sensor and provided as information to the control
unit 25 for adjusting the brewing parameters, e.g., the
rotation speed and/or volume of injected liquid.
30
The flow control principle of the invention is illustrated in
Fig. 5. The graphic illustrates the evolution of the beverage

flow rate, e.g., coffee flow rate, (in mL/sec) as a function



is to be noted that the resulting back-pressure decreases for an increasing thickness h of the rim 3,
since the attracting 10 forces between the two opposed magnets M decrease if the distance between
the magnets is increased. This has to be considered for the design of the height h of the rim. Hence, in
such an embodiment, the height h is decreased in order to obtain a higher resulting back-pressure
acting between the 15 enclosing member 15 and the capsule holder 10 respectively the rim 3 of the
capsule 1. In other possible mode of the invention (non illustrated), the valve as obtained by the

cooperation of the capsules and 20 device can be replaced by a valve as part of the.capsule only. In
s base. S Saleh e bRl ey S0 15 &t TLF o ectl bab el Srers bR e rype
of capsules afaheseg o piovde dhfferernt baekpressires fordké centrifugediiguil. 254n anather

possible mo%e gfr g:hee d@nv‘ﬁntiog non ill%séﬁag%d), tg%pgcrlg%resss% gsc btaﬂ'i%%d by £ gxeg_ (gesttrc;%:%on
such as by at Teast one, Ut prefera Iry} a pIuraIit@ of radially positioned outlet orifices provided through
the capsule, 3onwhieststotal opénitidy surfacelaea Vasids irgfunetidreof thé typé of bapsttevincthe set.

Thg restrgcti%ggficeﬁ}péovi%%gmfgprsessgrﬁnwhig@}&fg@gtior&%frtpg Jumber of Bl&ettiog'gicesg and the
individual opening section of each orifice.
considering that the pressing surface in contact with the
contact surface of portion 8 represents about 186 mm?. The
lower curve represents a capsule setting a backforce of 240
Newton (or a backpressure of 1.29 Mpa or 12.9 bar). The upper
10 curve represents another capsule with a smaller thickness of
its portion 8 setting consequently a lower backforce of only
150 Newton (or a backpressure of 0.819 Mpa or 8.19 bar). It
is apparent that the flow rate can be set within a large
range, e.g., 0.5 to 3.5 mL/sec for both capsules while
15 maintaining a relatively narrow range of rotational speed,
i.e., 9000 to 12000 rpm. If only a single capsule would be
utilized providing a single backforce of 150 Newton, the same
flow range would be covered only with a much larger range of
speeds, i.e., Dbetween 9000 and more than 16500 rpm.
20 Therefore, the invention provides larger opportunities of
tailoring beverage characteristics with a much larger range
of flow rate. In particular, one advantage can also be to
reduce the useful speed range while maintaining the
opportunity to deliver beverages within a larger range of

25 flow rate.

Figure 4 relates to another preferred embodiment of a device
according to the present invention showing a sectional side
view of the wvalve means 23 constituted by the rim portion 3
30 enclosed by the capsule holder 10 and the valve portion 15 of
the device. Thereby however, the obtained back-pressure is
obtained due to load generating means 16 which in this

embodiment comprise two magnets M arranged 1in the wvalve



29 For instance, orifices can be provided along a circular path through the upper wall of the capsule or
an annular path through the sidewall of the capsule. The total surface area of the flow restriction can
represent between 0.5 and 5.0 5 mm2, more preferably between 0.75 and 3.0 mmz2, most preferably
between 1.0 and 2.5 mm2, for example, at about 1.7 mm2. The number of outlet orifices for creating
the flow restriction in the periphery of the capsule can range of from 1 to 300, more preferably between
3 and 150. For example, a 10 first capsule comprises a flow restriction formed of 10 orifices of each

0.2 mm2 and a second (igpsule with a flow reg&riecti?}n 515 o%ces of each 0.2 j;/r:r? Hearneqéher mode,

. ortion nd the .caps qlder. espective
a first capsul% comprises a flow resPrlctlon ?ormed of 1 orﬁlces of[ea& 6 mm a SeCOIYd

capsule withtah&5 restriction of I0:qrifices of eacm 025%mm2 IThe firstreapstfessprovidezafumction of

flow rate to pressure which differs from the secand.capsules, In particylar, due,to a lower.total surface
area of their ?estrjlitlzti%n,gtﬁgjﬁ?s?t céBsglﬁes 5%\1/%% a3?1ighlenr b%géésess%ée %Fa:%?e %enatrifblélé(? %iﬁquid
than the secérd capsiiles: Theubiationdlsspeedrcanibe controlied atspeeificasalues taensuréa flow

rate for e first and;second capsules that carespands to fhe characieistics of the beverage to be

produced. Of course other capsule types can be designed in the set of capsules to 25 ensure other
different backpressure characteristics. Although the present invention has been described with

referencetopggfeprgdembodimentsthereef many modifications and Alternations may besmade by a
person having 30 ordinary skill in the art without departing from the scope of this invention which is

defined by theSapseritied’Qaints. L3G EIdRR L AcabsussysrRpfoRiiepatingoelrragestys for
centrifugation of a,capsule; ([ in-a ceRtiuding bIgwWiRge rim 3, since the attracting

10 forces between the two opposed magnets M decrease 1if the
distance between the magnets is increased. This has to be
considered for the design of the height h of the rim. Hence,
in such an embodiment, the height h is decreased in order to
obtain a higher resulting back-pressure acting between the

15 enclosing member 15 and the capsule holder 10 respectively

the rim 3 of the capsule 1.

In other possible mode of the invention (non illustrated),
the valve as obtained by the cooperation of the capsules and

20 device can be replaced by a valve as part of the capsule
only. In this case, the wvalve 1is geometrically designed for
at least two types of capsules, preferably each type of
capsules of the set, to provide different backpressures for
the centrifuged liquid.

25
In another possible mode of the invention (non illustrated),
the backpressure is obtained by a fixed restriction such as
by at least one, but preferably a plurality of radially
positioned outlet orifices provided through the capsule,

30 whose total opening surface area varies in function of the
type of capsule in the set. The restriction orifices provide
a backpressure which is function of the number of outlet

orifices and the individual opening section of each orifice.



5device comprising: -a centrifuging brewing device comprising control means (25) capable of
operating the device in centrifugation by controlling the beverage flow rate and/or the volume of the
beverage, and 10-a capsule to be inserted in the brewing device wherein the capsule is designed to
form, alone or in cooperation with the centrifuging brewing device, a flow restriction or flow restriction
valve which provides a backpressure for the centrifuggd liquid, 15wherein the control means(25) of the
device selectively adjusts the rotational centrifugation’speed of the inserted capsule (1) and/or the

volume of injfgtred.lirgg'd irpctge caP_%LIuecaessa I:%nctign of %hoeng)éerngaqac?r%ssgrerb ﬂerresgj%ion or
restriction vaive., 202, ecabsmﬂesys]temaccorr&ing?ocEl)alml, w%erem%1 capsu][e %% comﬁjrlses arim
portion (3) béingadesigned ¢o intepact with ah en€losihg memiben {E€5) of the resving devicectotfiorm a

restriction valYe (33) whis. 25exeits & hackspressure onio fhe rim(3) of the gansule (1), 3, The
capsule system according to claims 1 or 2, 30wherein the ad?u'stment of the rotationa centrﬁugation
speed is a seléctivhaambhgst atdedst iwd L preferably theee adiferentoainescor rAngesatdotatichal

speed ofghe gapsule enabling fhe-relegse of geomfuged igids  ang 3.0 mm2, most

preferably between 1.0 and 2.5 mm?, for example, at about 1.7
mm?. The number of outlet orifices for creating the flow
restriction in the periphery of the capsule can range of from
1 to 300, more preferably between 3 and 150. For example, a
10 first capsule comprises a flow restriction formed of 10
orifices of each 0.2 mm’ and a second capsule with a flow
restriction of 15 orifices of each 0.2 mm?’. In another mode,
a first capsule comprises a flow restriction formed of 10
orifices of each 0.2 mm® and a second capsule with a
15 restriction of 10 orifices of each 0.25 mm®. The first
capsules provide a function of flow rate to pressure which
differs from the second capsules. In particular, due to a
lower total surface area of their restriction, the first
capsules provide a higher backpressure for the centrifuged
20 ligquid than the second capsules. The rotational speed can be
controlled at specific values to ensure a flow rate for the
first and second capsules that corresponds to the
characteristics of the beverage to be produced. Of course
other capsule types can be designed in the set of capsules to

25 ensure other different backpressure characteristics.

Although the present invention has been described with
reference to preferred embodiments thereof, many
modifications and alternations may be made by a person having
30 ordinary skill in the art without departing from the scope of

this invention which is defined by the appended claims.



31 from the capsule through the restriction or restriction valve means (23). 4.The capsule system
according to claims 1 or 2, Swherein the rotational speed is adjusted during release of the centrifuged
liquid to match a reference flow rate of the injected liquid or beverage in the capsule or a reference
pressure of the injected liquid. 10 5.The capsule system according to claim 4, wherein the predefined
values or ranges of the rotational speed of the caps I8 can be altered by a user operation. 6. The
capsule system according to any of claims 1 to 5 15wherein the predefined values or ranges of the
rotational speed of the capsule are automatically acdilésteg by means of a physical feature of the
capsule. 7. The capsule system according to any of the preceding 20claims, wherein the geometry
of the rim (3) of the capsule (1) is designed to vary the value of the exerted back-pressure of the flow

restriction vajve (33). 258, Thecapsulg system according to any of the preceding claims, ~ , wherein
the thickness (h) ?the i difters for atleast for two different c: ps]fJ éls?ppreferea%%y giglgast three
different capsules oftie sétiherelnyrespeetivedy 80 balidrating rat feast twe igreferablyatdedstdhree,

different backpresgutes of tgg$@wir§§%c_tion valve (23) when in engagement in the beverage device.

-a centrifuging brewing device comprising control means
(25) capable of operating the device in centrifugation by
controlling the beverage flow rate and/or the volume of
the beverage, and

10 -a capsule to be inserted in the brewing device wherein
the capsule is designed to form, alone or in cooperation
with the centrifuging brewing device, a flow restriction
or flow restriction wvalve which provides a backpressure
for the centrifuged liquid,

15 wherein the control means (25) of the device
selectively adjusts the rotational centrifugation speed
of the inserted capsule (1) and/or the volume of injected
liquid in the <capsule as a function of the exerted

backpressure by the restriction or restriction valve.

20
2. The capsule system according to claim 1,
wherein the capsule (1) comprises a rim portion (3) being
designed to interact with an enclosing member (15) of the
brewing device to form a restriction wvalve (23) which
25 exerts a back-pressure onto the rim (3) of the capsule
(1) .
3. The capsule system according to claims 1 or 2,
30 wherein the adjustment of the rotational centrifugation

speed 1is a selection amongst at least two, preferably
three, different wvalues or ranges of rotational speed of

the capsule enabling the release of centrifuged liquid



32 9. The capsule system according to claim 8, wherein the thickness (h) of the rim (3) is increased or
decreased as a function of the storage volume and/or the weight of the beverage substance enclosed
by the capsule 5(1), and/or the type of beverage to be prepared. 10. The capsule system according to
claims 8 or9,  wherein the value of the thickness (h) of the rim (3) of the capsule (1) can vary
between 0.2 and 3 mm depending 100f the type of capsule. 11. The capsule system according to any
of the preceding claims 8 to 10, wherein the rim (3) of the capsule is formed integral 15 with the body
(2) of the capsule %) irq a qlirection esi%ntigg)éggriheng'cglagr te%%r]l: axis.of rotgtionr(ezg torf thecg%%sule

(1). 12.Acentr ualng %reewiﬁap evice for preparing beverages E%;C/:Ebgélntrlfﬂgatlon ofla?capsule,

comprising a rotaryxcapsutechaolder(@®) of the brewing device for holding a capsule (1),

4. The capsule system according to claims 1 or 2,
5 wherein the rotational speed is adjusted during release
of the centrifuged liquid to match a reference flow rate
of the injected liquid or beverage in the capsule or a

reference pressure of the injected liquid.

10 5. The capsule system according to claim 4,
wherein the predefined values or ranges of the rotational

speed of the capsule can be altered by a user operation.

6. The capsule system according to any of claims 1 to 5
15 wherein the predefined values or ranges of the rotational
speed of the capsule are automatically adjusted by means

of a physical feature of the capsule.

7. The capsule system according to any of the preceding

20 claims,
wherein the geometry of the rim (3) of the capsule (1) 1is
designed to vary the value of the exerted back-pressure

of the flow restriction wvalve (23).

25 8. The capsule system according to any of the preceding
claims,

wherein the thickness (h) of the rim differs for at

least for two different capsules, preferably at least

three different capsules of the set thereby respectively

30 calibrating at least two, preferably at least three,

different backpressures of the flow restriction wvalve

(23) when in engagement in the beverage device.



rotary drive means (24) to drive the capsule in rotational centrifugation, 25injection means (18) for
injecting liquid in the capsule (1), wherein the injection means are connected to a pump (20), the
device further comprising control means(25) connected to at least the rotary drive means (24) and
the 30pump (20) which are designed to vary the flow rate of the beverage and/or the volume of the
beverage, wherein the device further comprises bacggressure related sensing means (26) connected
to the control means (25) 33 and designed to sense directly or indirectly the backpressure of a flow
restriction or %flow restriction Yglve r%ggggr?g(i:ded in.the CQQS%IE or nprgvided by cooperation of the

. . The. Ccaj . . .
capsule with thé centrifaging brewir Vics “CT 13 Mhe centriftiging brewing device according to

claim 12, whereinihe controlrhearsh(@5) mes sorffigured tacHe adiust a3 leass one brewingdparameter,

in particular, the rejglional speed of the-glary drive jpeans.(24) dependen aRihe 66984 cne
backpressure.  14. The centrifuging brewing device accord“?ng to any of
weight of the beverage substance enclosed by the capsule

5 (1), and/or the type of beverage to be prepared.

10. The capsule system according to claims 8 or 9,
wherein the value of the thickness (h) of the rim (3) of
the capsule (1) can vary between 0.2 and 3 mm depending

10 of the type of capsule.

11. The capsule system according to any of the preceding
claims 8 to 10,

wherein the rim (3) of the capsule is formed integral

15 with the body (2) of the capsule (1) in a direction

essentially perpendicular to an axis of rotation (Z) of

the capsule (1).

12. A centrifuging brewing device for preparing beverages by
20 centrifugation of a capsule, comprising
a rotary capsule holder (10) of the brewing device for
holding a capsule (1),
rotary drive means (24) to drive the capsule in
rotational centrifugation,
25 injection means (18) for injecting liquid in the capsule
(1), wherein the injection means are connected to a pump
(20),
the device further comprising control means (25)
connected to at least the rotary drive means (24) and the
30 pump (20) which are designed to vary the flow rate of the
beverage and/or the volume of the beverage,
wherein the device further comprises backpressure related

sensing means (26) connected to the control means (25)



15claims 12 or 13, wherein the control means (25) are designed to vary the volume and/or pressure of
liquid injected into the capsule (1) dependent on the sensed backpressure. 20 15. The centrifuging
brewing device according to any of claims 12 to 14, wherein the flow restriction valve (23) comprises
an engaging portion (15) and a spring biasing means (16, 17) of the device forcing the engaging
portion (15) onto 25a rim portion (8) of the capsule. %@ The centrifuging brewing device according to
any of claims 12 to 15, wherein the backpressure sensing means comprises at least 30 one pressure
sensor configured fgamggs%rir%q‘%hg b ckpreggwe&xeg%@g@e eng%ginq ngitiggc%rl[o thet'ﬂ@ of the
capsule or at leastone distance sensor for detect?ng a variation of the compression istance in the 34
flow restriction valve ¢28)rreflecting imdirectlylthe baekpresstireon k¥r The Teotrifuging birewingrdevice

according to any qf 5claims (];F 0 16, wherein.it further comprises a flow metering means for sensing
the flow rate of the ﬁq&’. supp é'd téj ﬁ]%vclapesule and aacjl%esting the flow byovary'r%g%ﬁé rotational speed
to match a flow rateobreference. X0f1520 capsule with the centrifuging brewing

5 device.

13. The centrifuging brewing device according to claim 12,
wherein the control means (25) are configured to
10 adjust at least one brewing parameter, in particular, the
rotational speed of the rotary drive means (24) dependent

on the sensed backpressure.

14. The centrifuging brewing device according to any of

15 claims 12 or 13,
wherein the control means (25) are designed to vary the
volume and/or pressure of 1liquid injected into the

capsule (1) dependent on the sensed backpressure.

20 15. The centrifuging brewing device according to any of
claims 12 to 14,

wherein the flow restriction wvalve (23) comprises an

engaging portion (15) and a spring biasing means (16,

17) of the device forcing the engaging portion (15) onto

25 a rim portion (8) of the capsule.

16. The centrifuging brewing device according to any of
claims 12 to 15,

wherein the backpressure sensing means comprises at least

30 one pressure Sensor configured for measuring the

backpressure exerted by the engaging portion onto the rim

of the capsule or at least one distance sensor for

detecting a variation of the compression distance in the
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17.

34

flow restriction wvalve (23) reflecting indirectly the

backpressure.

The centrifuging brewing device according to any of
claims 12 to 16,
wherein it further comprises a flow metering means for
sensing the flow rate of the 1liquid supplied to the
capsule and adjusting the flow by wvarying the rotational

speed to match a flow rate of reference.



