WO 2011/ 069829PCT/ EP2010/ 068172 1 Capsul e systemw th fl ow adj ust mnent neans
S5Field of the invention The present invention relates to a systemfor

pr epari ngvea 2bevespsege from a beverage substance cont ai ne®CrrEPed1e/068ps Ul € by
passing a liquid through the substancé using 10centrifugal forces. In
particular, the present invention relates to a systemand a device with

fl ow adj ustnent neans enabling to adjust the flow rate and/or the

back- pressure durlngcgpggygr§9§té§pﬁpgycfigw ¥ﬂﬁ@%£ﬁ@n9QMé£§s Background of

the invention It exist systens for preparing beverages such as coffee
by 20forcing a liquid through ingredients contained in the capsul e using
centrifugal forces. WO 2008/ 148604 for exanple relates to a capsule for
preparing a beverage or liquid food froma substance, in a 25 centrifugal
brewi Bg uni Fieby p&SEhBgivekaribar ough the substance contained in the
capsul e by using brew ng centrifugal forces conprising: an encl osure
contai ning a predeterm ned dose of substance; opening neans whi ch opens

under the C%ﬁ%rblggg fﬁ ﬁ%énéf%ﬁ“%éW%{gg péegegygkgﬂigo&opreparing a

beverage from a beverage substance contained in the
capsule by passing a liquid through the substance using

10 centrifugal forces.

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

15 production with the device.
Background of the invention

It exist systems for preparing beverages such as coffee by
20 forcing a ligquid through ingredients contained in the

capsule using centrifugal forces.

WO 2008/148604 for example relates to a capsule for
preparing a beverage or liquid food from a substance, in a
25 centrifugal brewing unit, by passing water through the
substance contained in the capsule by using brewing
centrifugal forces comprising: an enclosure containing a
predetermined dose of substance; opening means which opens
under the centrifugal effect to allow the brewed ligquid to
30 leave the capsule. The capsule may also comprise means for
engaging the capsule to external rotational driving means
of a centrifugal brewing device wherein the engaging means
are configured to offer a resistance to torque during
rotation of the capsule for maintaining the capsule in a

35 reference rotational position.



30 | eave the capsule. The capsule may al so conprise neans for engaging the
capsule to external rotational driving neans of a centrifugal brew ng

devi ce whwpenn/aheoengagi ng neans are configured to of f eCT&EPR@siosg1ance t o
torque during rotation of the capsul e2for maintaining the capsule in a
35reference rotational position. WD 2011/ 069829PCT/ EP2010/ 068172 2
Thereby, the effect of centrifugal forces to brew coffee or prepare other

food substanges esents Jpay.adyant.ages ;Gonpar ed 1o, & he, ngropl brawang

met hods using pressure 5 punps. For exanple, in traditional espresso or
| ungo cof f eert ppeparenmaigiarethods ushga@acPs essapenpanpaniyt adyavgrges
difficult to master t he pargggﬁegifmhich i nfluence the qual

|1 t f
extraction OPTHRTYA 68 COM oo bReracts S Thode ATt obs 1a 3P CaFRy ¢ he

pressyre, themdQ.fl owrrateampieh degreasesi Mdéhat heegessid €04 he&ungo
conpaction of the coffee powder which also influences the flow
char act er i sEPéS egnd VlF S ¥eehdec Bhcfhe U6 e il ParPiEPe $itzéS t he

te”peraturev%&g water ; flaw distrl butian ang %g”- alPaB%ré%EE' ikl is
not easy to ary the extraction pressure and | &W rat'es because there
are essenti ahlfyl wdeter nilnedgby 1tihe stfatd <t paessune odeldajerabdt edby otfliespunp,

the resistance of the bed of coffee and the domniLreaF1filterin% system
20For a cenfritfagal eXErEctifgiinY T § ot'at i NP tapsu¥et's HSEESHITa the

cent ripf ugal FAWP. Eheer Qiraf Eanal  speeds thus, deterphees, the 4k ow ratgeof the
centrifuged liquid com ng out of the capsule. The quality of the beverage

to be preparedrdepemds adn e cohtsolpovdeparkiell atsoof nfhacpsef e at e.
In particul gn,, I hg]flglt‘f%vgtrea%lestcgc:sgf%ﬁgnc%q,cq}/ &Eggefn%{sa”gﬁeﬁ;%e therree

rotational Speed o he capsul e device a € back-pressure exerted
on the centgirbuged phguidlibefore=jt die premeetraduew, oththevgepsulowor a
gi ven back-pressure, the higher the rotational speed, the 30 |arger the

flowrate. E3RVFEAOEICYONf GG T ven- r dflafiddialCidided, 1t heS | BPger e t°

back-gressurg,t he SmBld.&l-dihg fh AW sy re RGeSyt heL kAt BLl-anal speed of
the capsule is usually controlled by control nmeans selectively activating a

35rot at i onak nmt o sefn hiedntyi flggat rheverdg® yprodectsoatic pressure
deliverable by the pump, the resistance of the bed of

coffee and the downstream filtering system.

20 For a centrifugal extraction, the rotating capsule is used
as a centrifugal pump. The rotational speed thus
determines the flow rate of the centrifuged liguid coming
out of the capsule. The gquality of the beverage to be
prepared depends on the control, in particular, of the

25 flow rate. In particular, the flow rate is influenced by
two parameters: the rotational speed of the capsule in the
device and the back-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

30 larger the flow rate. Conversely, for a given rotational

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

Whereas the rotational speed of the capsule is usually
controlled by control means selectively activating a

35 rotational motor of a centrifugal beverage production



WO 2011/ 069829PCT/ EP2010/ 068172 3 devi ce, a predefined back-pressure is
preferably obtained by a flow r restriction of the centrifuged liquid at the
out | et ofwOhleliompsal e or at the outside of a centrifugalPCeaiPRoloassiyt ng t he
capsule. 5 For exanple EP 651 963 teadhes that a pressure gradient is
obtai ned by a rubber-elastic elenent interposed at the interface between
the |id and9€fe CCup 2o R ettt i TUgarreefFuUrsueh BRSEPERPAY @&fErimsd

el asti cal l y,to | eave, 8,10 chisldier 400, pasgage o . | hegbiauidayhenag Gt ain

pressure is ained at the interface. The coffee grains are retained in

t he cell wholé¢leéntafi fugedcépguid bs ald oved ¢wotpads dheaf iddregmingigeassage.
Furt her nor e, cunent .FR g 487 661 and WO 2006/ 112691 relate to centri fugal
15 syst ems Sher &P T4 POxEGSr §8PF¢Eiron is pl aced downstream of the filter
to crgate a pressure gradient. Mreover, W 2008/ 148646 proposes a solution
in which a flowrestriction is placed in or outside the centrifugal 20
cell. The fFew r&SMPilEt E6n 6Gan S6amprciesdcs réglH &t PTG SSHrtieng Bicdsed vidl ve

of fering an _effectiye, back- re. SpI La V, pens der
the effect 0 téael(s:fgj %{i 18' e%t Ig{kggségrgl%%}e%q%ld&g%g?t?ﬁge\gﬁ!%feegvgﬁvgwérhe
hi gher the speedfatke Heawgem ttiee pasdagedt teughup hef 25 healoset anfthddie

hi gher the fl rate. The valve can be _prel oaded by a resilient el enent
such as rubﬁgﬁwor SPring el éneitedit 1‘%%?81‘“8}% ¥ aétrjréje?dfﬂﬂr Chei g 4Bl € to

provijge beveragesin3d0 d&GgLoffee)nbaviing di fhienent eharacherd std6s Of
intensity, taste, aroma, foamicrema in a systemthat is sinple and
versatile. 1WD 2012/069829PCIV/EP20107@684172- The coffee grains are

retained in the cell while centrifuged liquid is allowed
to pass the filtering passage. Furthermore, document
FR 2 487 661 and WO 2006/112691 relate to centrifugal
15 systems wherein a fixed 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
20 cell. The 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 liquid exerting on the wvalve. The
higher the speed, the 1larger the passage through the
25 valve, and the higher the flow 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,
30 (e.g. coffee) having different characteristics of
intensity, taste, aroma, foam/crema in a system that is

simple and versatile.

For prior art system without back-pressure regulation, the

35 problem is that the flow can be increased only by



4 increasing the centrifugation speed. Therefore, this creates limts to
vary the flowrate of the beverage, thereby also limting the possibility
to del i vewokeudwogres of different characteristics. FurtrermpPr@0/068162 hi gh 5
rotational speeds nmay create probl ens4such as noise, vibration and
premature wearing of the nechanical pieces of the device. Therefore, there
is a need foRropdsirAg d hefrsyistieht #8110 whP8R dt-hel b ERiTRg Dar hRetser s

and in particubapt h?'&??ﬁ&‘ I%GS%J%? ang/ %é%@e £1ow rat etﬂé‘”ﬂ&fﬂ%ege,
beverage preparation Be etter and nore independently controlled for
i mprovi ng quakrepyot liske ldeliitvened oo slsiigpild.t vl SThelepgriesentoavavergisson

i d lution to the before- i oned pr ob | ff
0ai i onal_Beni1L S 10T he SRPCTAG APL.CCh| ol Arit ity POt hd o

i nvensi on 2@ A fi1shaaspasdcak the, i Aveaticon febatess touancapsu @1 syst em
for preparing beverages by centrifugation of a capsule in a centrifuging
brewi ng deviVé®rédriprl SiTHy: Prame Rt Ri Fegirid Sbrodni Hte dess eenesapr PSicrg s
control neans 23.capabl.e of operating the device in centrifugation by
control ling the beverage flow rate and/or the volume of the beverage, and
a capsule to be inserted in the brew ng device, wherein the capsule is

designed to form_alone_or in 30 cooperation with the centrifuging brew ng
device, a ffIf rreé%ﬁ'cttikkﬁ%eorlsrl%vﬁ%gt PetPontvarve @niel 5&63@%5%5

backppessur gnfien the eamdyiddoged-bhaukds ang Whengi A 1bgrgonthal pieans of
the device selectively adjusts the rotational centrifugation speeds of the

35i nserted papsgbecand/od /e Ybleurel ofv ihpeet edukilgui dtive 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.

Object and Summary of the invention
20
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:
- 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
- a capsule to be inserted in the brewing device,
wherein the capsule is designed to form, alone or in
30 cooperation with the centrifuging brewing device, a flow
restriction or flow restriction valve which provides a
backpressure for the centrifuged liquid,
wherein the control means of the device selectively
adjusts the rotational centrifugation speeds of the

35 inserted capsule and/or the volume of injected ligquid in



WO 2011/ 069829PCT/ EP2010/ 068172 5 the capsule as a function of the exerted
backpressure by the restriction or restriction valve. The term
"back- pr esouna/wwhs20he val ve nmeans” refers to the 5 presearTEPR@sscsireat ed by
the restriction or restriction valve.5As the restriction or restriction

valve forma "bottleneck effect”, a pressure of liquid is created upstream
of it by thé&hef Fedswe the tehtPrEugat Pdn tiFhanias t7 t heCkREEESELCORY t he

pressure before the restriction s 10 increased, and it is this pressure
whi ch has an efféct on the interaction (e.g. extraction) process of the

liquid and the ingredients). This pressure of the restriction valve can

| so be defined as t tio of f "back- ticul i ch
The spring IBdes Bur PAce 6 T 11T HovFagte prOGUEEron AEYFes. GrerTE on

the capsul eprdisyded bystheraweaofbcohactesurfiace At dherégsthcgtiioon
valve. In a preferred node, the capsule conprises a rimportion 20 which is

desi gned t oViedted ackswittle drf ehEl6$ilmy neRbER SHT tdiel pRevWicdy elPEB o form
a flow rest ki Gt | ve I exerts - pressuyr.e o.the. ri f, the
'b%ﬂé[)“e#{%é:‘éﬁ ér/‘gf%t ét%ge%ascd& §% ‘ilcﬁgﬁ{j lS.CF]Iz%gEi%d

capsul e. The cen rces drea by rotating t i qui tting
t he restricupenreahve fpriadbge theprassurt 2zt ithre afertthe fluggutiicbrupfitantk s he

val ve. Once this pressure reaches a threshold val ue, the valve will start
to open, i.é&° F%@ FEMESF thélca i&?l TR e “STCgHt 1N it StSdricéd 1 Fom he

coopqpat i ngisuntkaceOf e heves age; productied geykeena30ahhe radiustgrent of
the rotational centrifugation speed may be a selection anongst at |east
two, preferéabley lattdeastionr de, ddi fferentt vahleprocashges ofer étatiicnal

speed of thecenyil o epebli 0g.151cogeof poanipd yond Lugud Lremashe
valve can also be defined as the ratio of force (“back-

force”) in particular which the spring loaded surface of

15 the beverage production device exerts on the capsule,
divided by the area of contact surface at the restriction

valve.

In a preferred mode, the capsule comprises a rim portion
20 which is designed to interact with an enclosing member of
the brewing device to form a flow restriction wvalve which

exerts a back-pressure onto the rim of the capsule.

The centrifugal forces c¢reated by rotating the liquid
25 hitting the restriction wvalve produce a pressurization of
the ligquid upfront the valve. Once this pressure reaches a
threshold value, the valve will start to open, i.e. the
rim of the capsule will be slightly distanced from the
cooperating surface of the beverage production device.
30
The adjustment of the rotational centrifugation speed may
be a selection amongst at least two, preferably at least
three, different values or ranges of rotational speed of
the capsule enabling release of centrifuged liquid from

35 the capsule through the valve means.



6 The rotational speed may be adjusted during rel ease of the centrifuged
liquid to match a reference flowrate of the injected liquid in the

capsul e. ®OI2n11206p828si bl e node, the rotational speed nayPo@/ERd)10S68d2 duri ng
rel ease of the centrifuged liquid to fatch a reference pressure of the
injected liquid in the capsule. The pressure of the injected liquid can be
nmeasured in any 10convenient location in the fluid |ine between the punp

and the Cap%ﬂngotatlgpélp%%@%Eﬁ?%g'%yl%%%dyké&“adfﬁﬁg'fgyga§§gﬁﬂt9ksthe

capsul e may addi tional be"alte a user operation 15wmthin a given
range. The peed&hﬁugbdmﬂlgwl@ftbheatohaalamﬁenﬁmﬁaifﬁowheatapsﬁlekway be

preferably automatically, adjusted b ans of a physical feature of the
capsule. 20* Pﬁengﬁglg 9%?9 ﬁhe%égoﬁééfgﬁ8f the rimof the capsul e may be
desigred to vary the value of the exerted backpressure of the flow

restriction valve. 25More particularly, the thickness of the rimnmay differ
for at |eastDf 6r OGS i ¥ ef @A, cAPSulestatpratal afmee/ecétha@te tfias ted

different capsules, Lhereby cal idratLng ol Least; tvo gilf erent,
S e

back- pressure val ve neans. In partlcu ratlng |s carrled
out by engageﬁeménob 30tetves urdemcdf ﬁHEeIﬁgEnﬂ@dmii@uadspnlmgebmayamh&uve
portion of tge bevera%e deV| ce. . WO 20%;/069829PCT/EP2010/068172
The pressu e injected liquid can be measured 1n any
10 convenient location 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

15 within a given range.

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

20
In particular, the geometry of the rim of the capsule may
be designed to vary the wvalue of the exerted backpressure

of the flow restriction wvalve.

25 More particularly, the thickness of the rim may differ for
at least for two different capsules, preferably at least
three different capsules, thereby calibrating at least two
different back-pressures of the valve means. In
particular, calibrating is carried out by engagement of

30 the rim of the capsule with a spring-biased valve portion

of the beverage device.

The thickness of the rim may be increased or decreased as

35 a function of the storage volume and/or the weight of the



7 beverage substance enclosed in the capsule and/or the type of beverage to
be prepared. The value of the thickness of the rimof the capsul e may
S5vary betweeniide282and 5 mm dependi ng of the type of cap®ar&P2010/068¥02 eover ,
the rimof the capsule may be fornmed ntegral with the body of the capsule
in a direction essentially 10perpendicular to an axis of rotation of the
capsul e. A PEVEREFCaSPEST 28t RECILAVERL iton el SEESHE &Gty ithsgitige

br ewi ng devg%ebgg%rgggp@%igg ng?rgggg by centrifugation of a capsul e,
conprising 15a rotary capsule ho 3er of the brewi ng device for holding a

capsule, rotary drive nmeans to drive the capsule in rotationa

centrifugation, injection neapns.for injecting liquid_in the capsul e,
S0wher ei n ¢ RES| ARt ot neAnst F 6XB8AeCted THo o bunb, - Phe BEGIAE Y her
conprissi ng anty obe ARaRS) conpeeted t0 &y | a@@tert@@n?ot@ﬂ ytHei ve,geans and
the punp which are designed to vary the flow rate of the beverage and/or

t he vol ume 6BPEHécheverage, 25wherein the device further conprises
backpressure rel ated sensing neans connected to the control neans and
designed for sensing directly or indirectly the backpressure of a flow
restricti onMorreavidmw tlest riot bdn thal veapsove ded i rbd¢ héoecapsulientergarlovi ded

by cooperation of the capsule 30with the centrifuygi ng brew ng device. The
control meaMs thay-Be EB% i Gdr € e?ocﬁﬁfﬁgF t'ie ?oagfﬁgﬁépns§§@§QEl% drive

nmeangodependentcnithe sensednbackpr e$swb@ation of the capsule.

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

15 a rotary capsule holder of the brewing device for holding
a capsule,
rotary drive means to drive the capsule in rotational
centrifugation,
injection means for injecting liquid in the capsule,

20 wherein the injection means are connected to a pump,
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,

25 wherein the device further comprises backpressure related
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 capsule or provided by cooperation of the capsule

30 with the centrifuging brewing device.

The control means may be configured to adjust the
rotational speed of the drive means dependent on the
sensed backpressure.

35



WO 2011/ 069829PCT/ EP2010/ 068172 8 The control neans nmay be designed to vary
the injected volune of liquid into the capsul e dependent on the sensed
back- pr eswonel1/®s2e control nmeans can adjust the starti rgTmPe@bioes175peed
for the extraction. The rotation spee8 can be varied during extraction, in
particular, to ensure a control of a flowrate of reference during

extraction. TROTHEH 1 oW r8SEPFctTON D8I VIETH *OnpPi §6 Tah BRGadim§E P61t i on
and a spring.higsi ng g%%{bsicf %GP&J‘%H@%%?%E%%@B?&%EE@ 8Rt @ hLhe Jidmy

portion of the capsul nafirst possib ack- pressure sensing
means 15 mabacaérpriseuat.l east one pressure sensor configured for neasuring
t he backpressure exerted by the engaging portion onto the rimof the

capsule. In a second possi ble node, the back-pressure detection 20 neans

nmay cgnprisenat deastoonee £h st anse sgnser i el eethfgratyanioat isprf the
conpression distance in the valve neans reflecting indirectly the
backpr essur é O TTHE € eRKEFRGGI I br élicng T@&Rité® TP Eet e AioPe conpiese a 25

flow neteri n r i ng t fl. rate.aof i qui i to the
capsul e andggéﬁﬁgt%%%9€ﬁ§§pﬁémggy?%gFﬁgg&a?Het%of%%ﬁ%%%%’§g€§: tocﬁgf%h a
flow rate offlpef enercef 3I@Thectapsdluesnaceardengiva.t he system of the
present invention may further conprise additional capsule identifying neans

associated to the different capsules in the set for adjusting at |east one

?r evvimgt par apet er16h0ser saFRgshnt he kel GRRSI Sieiele ldrdWdyaging
enperature,
i portion and a spring biasing means forcing the engaging

portion onto the rim portion of the capsule.

In a first possible mode the back-pressure sensing means
15 may comprise at least one pressure sensor configured for
measuring the backpressure exerted by the engaging portion

onto the rim of the capsule.

In a second possible mode, the back-pressure detection
20 means may comprise at least one distance sensor for
detecting a variation of the compression distance in the

valve means reflecting indirectly the backpressure.

The centrifuging brewing device may furthermore comprise a
25 flow metering means for sensing the flow rate of the
liquid supplied to the capsule and adjusting the flow by
varying the rotational speed to match a flow rate of

reference.

30 The capsules according to the system of the present
invention 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 list consisting of: liquid temperature,

35 pump flow rate, rotational speed, liquid wvolume, water



35punp flow rate, rotational speed, |iquid volune,water WO

2011/ 069829PCT/ EP2010/ 068172 9 pressure, prewetting tinme and conbi nati ons
t her eof . Woch11zde82pi onal capsul e identifying neans can PpeT&Pd@aonesie RFI D
col our recognition, ferro-nmagnetic el @nment, nechani cal prongs and

conbi nati ons thereof. 5 The device of the invention thereby conprises a
reader suit BBPESPSE  r iR tHed abltiei omal GUdENtTF i oS neRRgeef -t keich

capsul e. Th%d{?el &Il 6 EQB@%qteedic%é)n%Df ARt QM & Qf phhe, deyice for
controlling the i tterent means of the 10 device in response to the
detected capsulle, Thel ceadercecsqdaptiedit o réadra-vedecthosen cdrmorgst, t he

list of: a barcode, RFID, cal ition, ferro- tic el enent,
rechani cal BROAGE [6Ad EofBrnati OnS tHereot o 55 BRaFaranl y, the

back-pressure (i.e. the pressure above the atnospheric pressure) exerted by
the restriction or valve nmeans can range between 5 NNcnR2 (0.5 bar) and 180
N cn2 (18 bahe dmFecpreferfdls yi betneeAN1S N EHRY (208PFdrdcand 262884 N cnR

(13. 4 bar), s@%%b@%efﬁﬁb£¥a$§%§g%ﬁe27a G .7i{i’é‘1€%if';{{"'9n 751%‘/88@2 d8- 7

bar) depending on the type o sule. e restrictron eated by the val ve
in the opent2s carfddur.atiion oeabyrotisf icce()ctiesl ptef enablkyneantlr aldied by

design of the capsule and/qr device .be cqnpris between 0.5 and 4.0
M2, nore ppzféﬁaem%ﬁ\bﬂe?% 7075 4RA140G it fﬁfo@‘?%%? eF3BI'y Bet widkn 1.0
and 305 MR gef9beexanplegpRtscahouti e Tadid@e 39 Jheshotat irpral-cspred ;iss
preferably controll ed between a range of from 2000 and 16500 rpm nost

preferably beliend4000 wwd 16000 dpnrhPeeataheasts t woheapsuteso 6t he

set, prefer%B&%gE r %%gbea%%l%%&e%é%y§%¥f¥%ﬁﬁ éé%%&ﬁﬁagﬁgtf¥”é¥¥%eﬂ%ﬂe
rotational speed’i's différent during
mechanical prongs and combinations thereof.

15
Preferably, the back-pressure (i.e. the pressure above the
atmospheric pressure) exerted by the restriction or valve
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
20 134 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.

The restriction created by the wvalve in the open
25 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, most preferably between 1.0 and 2.5 mm’, for
example, at about 1.7 mm? .
30
The rotational speed is preferably controlled between a
range of from 2000 and 16500 rpm, most preferably between
4000 and 10000 rpm. For at least two capsules of the set,
preferably for at least three capsules of the set, at

35 least one rotational speed is different during



WD 2011/ 069829PCT/ EP2010/ 068172 10 centrifugation of the liquid in the
capsule, within the controlled range. The flowrate is preferably

cont r ol | edot201vemegre between 5 0.1 and 10 m /seconds, noPeTEmPedIonadIry
between 0.5 and 3.5 nl/seconds. Agai niof or at | east two capsul es of the set,
preferably for at |east three capsules of the set, at |least one flow rate

i s differenfedirtiing' €®ht PTf Adattifén ofIihe Inqihg iGRnTie LapdureiniGhen

anot her nodgoggrg@qehn%%ﬂggqn, the set of capsules conprises the flow
restriction valve as a l'e. I'n other words, the valve is not obtained by
the conjunction of a valve portion of the capsule and a val ve portion of

the 15 but it i bt ai b ti f th le i | f. A
examl e of Araptui't FEGT ngolien IR of ¥ B8LF PAiion Al VBT & HBLUFRBod i n

WD2008/ 148604 1Whaineih 100/t Rk clos1dRET ol iuded by Inefeieree. 0.5 thet ¢ ted
publication, the restriction valve is referred as an 20 openlng means whi ch
opens under MK et ds f uapief foct ato L ow tHe Beewed 95 quf dthe edve the

capsul e. Thﬁr%ﬂfe&}&glg}r £l Ve Wéﬁ%tc%f§ng'a%%ﬁé§Sbk' %g% V@ége- aFeor
i nstance, the opening nmeans conprises at [east one radral ef | 'ec inglip
integral tolaawal lonef filnev capsal s Boff2behnstianceg achicdiduothe ccapsul e is
connected to . a body and th deflecéable lipis part of the lid. The lip has
preci se di mtASi oRghE ﬁPoG%&ecépﬁp Get er mi ned opening pressure. In the
contgqyt of the present invention, the opening or restriction valve is
configured to provide a 30 closing pressure of the valve for the
centrifugedIli guidtdbiccimods ies ftore atnyenst onwo capsakds,o prefepablos at

| east three sul t set d/or,is configured to n to forma
restrictioncéggglfﬁgt%éeoggﬁWxﬁﬁgEﬁﬁ%.%%% %?IY%egga vghgﬁgf &%T g%%l%or at

| east two capsulses,tr3bpreies abkynat beastinida ee, capsutesjahcthensetr. aAs a
result WO 2011/ 069829PCT/ EP2010/ 068172 11

valve portion of the capsule and a valve portion of the
15 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 1is here included by reference. 1In the cited
publication, the restriction wvalve 1is referred as an
20 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 regsilient valve. For
instance, the opening means comprises at least one radial
deflecting lip integral to a wall of the capsule. For
25 instance, a 1lid of the capsule is connected to a body and
the deflectable lip is part of the 1lid. The 1lip has
precise dimensions to provide a predetermined opening
pressure. In the context of the present invention, the
opening or restriction valve is configured to provide a
30 closing pressure of the valve for the centrifuged liquid
which varies for at least two capsules, preferably at
least three capsules of the set and/or 1is configured to
open to form a restriction area in the open configuration
of the wvalve that differs for at least two capsules,

35 preferably at least three capsules of the set. As a result



the pressure | oss created by the valve nmeans differs for at |east two
capsul es, and preferably at |east three capsules, of the set. 5It should

al so be mwoI20ahepd2at t he portions in contact of the val veTaERR0lbM6sIN2 t he
capsule itself but the spring-biasinglineans be on the device for urging the
portions of the capsule in closure together. The valve would still be part
of the capsiiPfé BREIHE I b3eF eCFOREETOP Yt HE a7 aA08REEFNgLERE TS for
packpressure be asyr e, PyoLBE AaYs ceank BRALALLIRS,  the Lapsylas have
flowrestriction orifices %l.e., repl acing the ow restriction val ve as

af orenent i onegdpunkisghodvehal lsesurface area increases in 15 the set of
capsules as a function of the increase of the anpbunt of powder and/or size
of capsule in the set. Therefore, the larger the capsule, the larger the
flow grea for thewentyiddged ddauislithdbhergapsuleiand canseguentd ¥t he

| ower the backpressure exerted by the 20 restriction orifices. Furthernore,
t he rotatioft@le spekdci saal & set Fhct kaerdavi eeltocilficradtsetherftHé Amount
of coffee p r_decr es. in.t C / - pze_aof .t C ul es
decr cases. | He Lol Fe RoRet by b6 Kt o 1o CEnehd, RbSoRbesronsird
upstream of tdai dapestle din alo2hd nteayqrleder r ede embodement:ldt Be iddpdd es

according to the systemof the invention cqontain coffee powder of different
sorts to prB&&Eé(E%f?%% beéve havFhg Eﬁ&FéEﬁ%r StFEs ?%fFéﬁgﬁﬁ%‘%ﬁona,

tastqp cremieccihgaRfedbbb@pent sekupRs o530 reddpy 2Be 4@y 1%EL0, 250, 400 ni
(e.qg., ristretto, espresso, |lungo, doppio, Anmericano, Long black etc) with

preferably variable crema characteristics (volunme and/or texture). WO
2011/ 069829'?9/%'5{8%%&0%%5% 128y Ipf%fue{Sgt hsaoéésf&%fw ?rgé?{errjf‘%mn
substance or coffee it is nednt any diifference regarding: weight in the
capsul e, groomdfsiceze, tiaps densebyactaastimg Fevel sseydigitissn blzebds, axat ure
of ingredients (coffee, tea, cocoa, additives, , ,
aforementioned) which overall surface area 1ncreases 1n
15 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 centrifuged liquid in the capsule and
conseqguently the lower the backpressure exerted by the
20 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 sensing means may be adapted

to sense the backpressure upstream of said restriction.

25
In a preferred embodiment, the capsules according to the
system of the invention contain coffee powder of different
sorts to produce coffee beverages having characteristics
(strength, aroma, taste, crema,..) and different volumes,
30 e.g., 25, 40, 110, 250, 400 mL (e.g., ristretto,

espresso, lungo, doppio, Americano, Long black etc) with
preferably variable crema characteristics (volume and/or

texture) .



5etc.) and conbi nations thereof.
advant ages and obj ects of the present

Furt her features,

10Bri ef description of the draw ngs
i nvention wl |

becone apparentoshsry a skill ed person when readi ng the feCr@mmngocdarail ed

description of enbodi ments 15of the prResent

conjunction with the fi
cross secti &nal'ddifde ng

i nventi on, when taken in
ures of the enclosed drawings. Fig. la - |Ic are
@its" of a beverage substgpffepPéntoémssdilrent s

of a capsul
variation o

hayi j i i
shgml%gﬁl% (25;1?1(1) di& QM SlZese

@%E&{H"%F‘gg&? hbe;jnyent ic%,@s%rl%,a

their rim Fig. 2a an are cross sectional 'side

views of fuptrhed enbedi mept slcofs id ycapsulse 10fy tleeedyst emizbmevi g cands, m

portion of different confi

o
the centrifdgal"dev? elinl‘?trgeu(é\%f%

ntati on of

. Fi ' hemat |
%) o GPEr Bed T30 - capBal & HebbrdFRg Lo

the igventi enc. whanhai Rokbenbacknpr essueefi,s exerted by spring | oading

neans.
10 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
15 of the present invention, when taken in conjunction with
the figures of the enclosed drawings.
Fig. la - 1c are cross sectional side views of
different embodiments of a capsule having
20 different sizes 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
25 having a rim portion of different
configuration.
Fig. 3 is a schematic representation of the
centrifugal device into which 1s inserted a
30 capsule according to the invention, wherein the
back-pressure is exerted by spring loading
means.
Fig. 4 1is a sectional side view of the centrifugal
35 device into which is inserted a <capsule



WO 2011/ 069829PCT/ EP2010/ 068172 13 according to the invention, wherein the
back-pressure is exerted by nagnetic neans. Fig. 5 is a graphical

repr esentwizon/whszwhe coffee 5 fl ow rates obtai nabl e w PoTIERRO1dI06S1E2 ent
capsul es providing different back-presSsures as a function of the rotational
speed of the capsule in the centrifugation device. 10Detail ed description
of the figures Figured&Crardipcan® |eh¢elaVEntd Ca pretefeed ehBodidfent of a

set of capsules 1A, 1BB%§§ggggrggpgxégg% eg%nmggﬁgggc Egﬁngpsules

preferably conprise a arim 15 upper wa menber
respectively a perforable nmenbrane 4. Thereby the nenbrane 4 and the body 2

encl ose an encl osure respectively ingredients compartnment. 6., As shown in
the T1gures.  the Henty ahe 8 P Ve e abF S oaS Rt b Bt § ark ThnGr Lol ar
portign R of the rim3fthat +stprefepall yn2 et weem 1:4,0 5 mmrelhent

menbrane 4 is connected to the rim3 of the body by a seal such as a heat

or ultrasonic weld |inéapFHeesi Moy IfbtncheteSsareny ReFkzBnearsuass as
I1lustrated. 1t 25 Ca“ab(;% Loty bended ipoerder kg increage dhe.

resi stance of the seal to the increasing pressure pushing on the nenbrane
with tinme, due to degasspnglef itheheapsuteifngeedoentiewith.tinme. 30The rim
3 of the capsules preferably extends outwardly in a direction essentially
perpendicular (as illustrated) or slightly inclined (if bended as

af or qgent i opa¢hinedaeweriptiba %Ei%héffﬁgh%bkon Z of the capsule 1 (see
figure 3). Thereby, the axis of rotation represents the axis of WO

2011/ 069829PCT/ EP2010/ 068172

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
15 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 annular portion R of the rim 3 that is preferably
20 between 1 to 5 mm. The membrane 4 is 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
25 can be slightly bended in order to increase the resistance
of the seal to the increasing pressure pushing on the
membrane with time, due to degassing of the capsule

ingredient with time.

30 The rim 3 of the capsules preferably extends outwardly in
a direction essentially perpendicular (as illustrated) or
slightly inclined (if bended as aforementioned) relative
to the axis of rotation Z of the capsule 1 (see figure 3).

Thereby, the axis of rotation 72 represents the axis of



14 rotation during centrifugation of the capsule in the brewing device. It
shoul d be understood that the shown enbodi nent is just 5 an exenpl ary
enbodi mrerwoand/aehey t he capsule 1 in particul ar the cap®arEPhadpesd 72
according to the invention can take virious different enbodi nents. The
capsul es 1A 1B, 1C are preferably single-use capsules. 10 However, it should
be noticed frdtadthelcapsiules €&m tdel 1 VER tivte fhahiéhec BRVEL&get At L&t i ne,
for exanplebrgwg&gugg of..coffee extract sufficient for filling two cups at
a sanme time. 15T o&y 5 of the respective capsule has a single convex
portion 5a, 5b, 5c of variable depth, respectively, dl, d2, d3. Thereby,

the portion_5a, 5b, 5¢c na S |1 . be a continuousl runcat ed .or .a
partially c}?iﬁ&??&gl% oﬁﬁi%{gﬁkﬁ%n%%?tt%%ec%ﬁgﬁpeém%ﬂnggp%léspﬂgﬁérabIy
conprisse di Bfrer&Rt mydl HPES DU odl SAEE t| NSEAL iItaNa di amed ek 4% w1 Eher capsul e
of figure la shows a small volune capsul e 1A whereas the capsule of figure
1B and 1C skeéwtad dudragert el eaeseapsiPey1B eespectingl yo 1EheThe versdrai on
di ameter 25 s her et.er-m a | of intersection between
the | ower sur aggigf%Fﬁggygnﬁgfgﬁgggﬁe%ﬁ%ggﬁhﬁgﬁfron of the body 2.
However, it could be another referencing dianeter of the capsule in the
devi ce. 30The body 2 of the capsules is grefe gbl rigid or sem- rigid. It
St gerapoy

Y.
can be fornedCofF®YSF griade ptastte, §SLaB0YyprBRyFENES Witk 'd Sgas

barrijgr |ayern aigbras iEVGhand 4 heel iks: pEcal Wi i umal | Oypan 1& 4 apkpat e of
pl astic and al um nium alloy. The nmenbrane 4 can be nade of a thinner

35materi al dadhvay apiastienfphm abgeriows wdi iy aimew rfer ewgnple, a

2011/0698295%1@%@?%%9&99@&$§ extract sufficient for filling two cups

at a same time.

15 The body 2 of the respective capsule has a single convex
portion 5a, 5b, 5c¢c of variable depth, respectively, dil,
d2, d3. Thereby, the portion 5a, 5b, 5c may as well be a

continuously truncated or a partially cylindrical portion.

20 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

25 DY 1is hereby 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.

30 The body 2 of the capsules is preferably rigid or semi-
rigid. It can be formed of a food grade plastic, e.g.,
polypropylene, with a gas barrier layer such as EVOH and
the like or aluminium alloy or a laminate of plastic and
aluminium alloy. The membrane 4 can be made of a thinner

35 material such as a plastic film also including a barrier



15 layer or alumniumalloy or a conbination of plastic and al um nium
alloy. The nenbrane 4 is usually of a thickness between 10 and 250 m crons,
for exanpwe.2oflime9Iszenbrane is perforated for creating theCraPer1oiosdier as
will be 5 described later in the deséription. The nmenbrane al so further
conprises a_perforable peripheral area. Instead of the nenbrane 4, the
capsul es 1Al2¥BT DC ey Tas” Wel| 2&6Rpr PSe da FAH o+ sen? f r P§Ra tEICd avshber

whi ch 10 preh@rablivnnas (he fofdidlhd £Hieks of s PLashi ¢,COIPL! Shg @ Lentral

portion having an inlet por or enabling the introducCtion of a water

i nj ecti on nmertierccand Ca goet | pheral cponti, o chradx¥gnel ¢ cubfier ertmbaking a@rs anged
out | et openi ngs. 12T e volune difference between the Il and .larg

capsul es | SPSBEAFALE parti'our AAY: by var §Fnd 1 he dapt bt (dl2< d2,id3) “BF t he
body 2 of theseapsuliesihbetheisetthd Nngpactiipulan, thecdeptdb0inthaikedy of
the smaller capsule 1A is |lower than the depth of the body of the |arger
capsul es 1Bfurthezocomreagrses RRTEQURPaFeRETARORTIRIL BSERat ed) node to
obtain different volunes would be to vary the bottom shape of the capsule
or other dinensions of the capsule, e.g., its dianeter. 25 The small vol une

capsul e 1A prneftermabloyf cort aiars @manunthofcextnaeti oR, | hgy ediCentay e.sg. ,
ground coffee,.  smaller than the amunt for the. large volune capsules 1B, 1C.

Hence, the ¥fdit CaPSdie 1A% £ 5%t ended “Gr%IPlaéll%erlbg AHFEPEShort2 1&3¥ f ee

of bapveen 1QcFkamd B0 JH- Wd hr &Ry agPunt g 0f k 9 eUPdagofi beecRmmLii$ed a
between 4 and 8 grans. The larger capsules 1B is intended for delivery of a
medi um si zeceoffeel rogLldethweenne0 aandin2etniccnd fhe kardestngapsdl e is

L. Fur ther 87 6T RE” Riai i S| FEC W0 30117 ¥8830BH EPSOLO) GRBLFS Ll

portion having circumferentially arranged outlet openings.

15 The volume difference between the small and large capsules
is obtained particularly by varying 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 of the body of the larger capsules 1B, 1C.

20
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., its
diameter.

25
The small volume capsule 1A preferably contains an amount
of extraction ingredient, e.g., ground coffee, smaller
than the amount for the large volume capsules 1B,1C.
Hence, the small capsule 1A is intended for delivery of a

30 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 1is intended for delivery of a medium-size
coffee, e.g., between 60 and 120 mL and the largest
capsule 1is intended for delivery of a long-size coffee,

35 e.g., between 120 and 500 mL. Furthermore, the medium-size



16 coffee capsule 1B can contain an anount of ground coffee conprised
between 6 and 15 grans and the | ong-size coffee capsule 1C can contain an
nount of wocondeesbfee between 8 and 30 granms. 5 | n addiPCir@pomioesicapsul es
in the set according to the inventionémay contain different blends of roast
and ground coffee or coffees of different origins and/or having different
roasting an@PSrS§r CR&ISNG ScHat dctter i SPREIIN 18R ASMPHEIF cafed o gofd$d a to
e, the geomBhicyiak! Be ciimsS drande; adapled LagCommr hety oy xmle a

L- shaped cross section having an annul ar outer protru5|oﬁ-8 formed in a

di recti on peependiculCarano cangleame ann maptuingh cttheg rbhinme morfdrme datsvegnr anged.
Thereby, the thickness hl, h2, h3 of the rim3 is preferably adapted to the
amount  and/ 8P 9%HAr 4&F8Fi'stics of the beverage substance contained by the
shownscapsul es 1A, 1B, 1C in order to enable an adjustnent of the
back-pressure exerted onto the capsul e when being 20 enclosed by a

dedi cat ed erél ésiHg: hembeE NE5 GIP AU beveridyet prodedt ivhcaEdicy ta the

particul ar, sfot capsuhes contalni ng 2 suall AUl of hever age substance -

e.g. capsule I'n order to prepare €.g. aristretto or espresso
cof f ee beveradeéceca skowextfeasti ofi nighfebendesiregi dor gprdiddi mgtiey
coffee with a Qi h intensity (i.e., a large amount of total coffee solids
transf erred 9t ?%@néonéétéﬁgréégfoﬁnaréngﬁpgkCg?éﬁﬁﬁe?ﬁ§§écéharacteristics
can hg conpared to a faster 30 extraction which m ght be desired for the
beverage com ng out of capsules 1B or 1C containing a |arger anount of
cof f ee powdés. 1THercefterce, 11f drig g v ehe ro® at ¢ onahespeeneduyi ng tthe bever age

culvacti on. & IPeEl BLERUIS O BEppRLe 1A oL RIS NelMBaneg
than the WOr28%15862829PCEVERZDLN 068L7Pad70outer protrusion 8 formed
in a direction perpendicular to a plane in which the
15 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, 1B, 1C in order to enable an adjustment
of the back-pressure exerted onto the capsule when being

20 enclosed by a dedicated enclosing member 15 of a beverage

production device.

In particular, for capsules containing a small amount of
beverage substance - e.g. capsule 1A - in order to prepare
25 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 transferred in the coffee extract) and a thick
crema. These characteristics can be compared to a faster
30 extraction which might be desired for the beverage coming
out of capsules 1B or 1C containing a larger amount of
coffee powder. Therefore, for a given rotational speed
during the beverage extraction, the back-pressure of a
capsule 1A of a smaller volume containing a smaller amount

35 of substance is to be adapted to be higher than the



backpressure of |arger capsule 1B or 1C containing a higher anount of

subst ance. Accordingly, the indicated thickness hl of the valve portion 8
of the riwofRor/weg2sul e | A is chosen to be higher than tReTiRrdéloatsad2

t hi ckness h2 5 respectively h3 for cafsul es 1B respectively 1C. Hence, the
t hi ckness h_of the respective capsules 1A 1B, 1Cis adapted to increase as
a function BRAHRIY8FPURE of L capsii®s an@rsrl? heBarduntC of Ohéverated 2

substance centained wthin Jhe Jespective ﬁé@?k‘!ﬁﬁ 130 Fore examl &, Jor
smal | er-size capsules as indicated by figure |a, tﬁe f hi ckness I'S
preferably t¢thasénete bé bét when vhl@ecampdr2imm® oforthe gger -Sizeagapsid es as
i ndi cated by _fi.gures I b and . lc, thickness h2 respectively 15 h3 is

bref orably. dRoden TGS ot w1 HsHectToBl 610, EPand-Fo8 hitsnd 5 Wen 0. 5
and 155. OF reewese spehyvabues canghidfes gpeatkycdepandi pgion tbece,
configuration of the valve neans, in particular, on the device side.
20However, &&ewithidgeqst &t ekpFafnsdsRiech Vel eregridel e F2gutBr 4 1beligw, it

s to be noted fhaty the {hickness may as el decrease gs. a,fungtiop of the

vol une of beverage substance contained within the capsule, dependent on the
force | oadi ngpaedrs exer/birnghe predef we&d begrea gen sthe tane2- o tained
respectively . the protrusion 8 of the capsule 1 when the capsule is encl osed
in a beveraéétBFSng?i6ﬁ58§9F&¥e(E?PSPﬁ6§res 3 and 4). Furthernore, it is
to bggnoted that force generating neans 30 are provided in the device can
be made non-adjustable in order to not change the applied force onto an
encl osi ng nmEwberexxepteng fahatke plessatecomar shéepi msofindeceapsuly once

t he capsul e d.s_engaged in_t devi ce, cor di ngl adapt ati on,of .t he
bppl L of back. IressuE He O P EBSTt BT BRbl Y2l iy of Br &1 y
sol el y donebbywaeans10b theavari atinon. ofFéhe gepretryi of tdwpguleof dshe
capsule. As shown in figures lato lc, the wwdth b of Erotrusion,s 5

delinits radP&i-Fgthe Valve p6rt iloh Vi the rimCEEers pref8PREA 10F ‘dqual
val ugsfor the disf becent gnhodirats +of Hhe Larsy 63 sHACtiBe11C 0fg they set.

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 device side.

20 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 contained within the capsule, dependent on the
force loading means exerting a predefined force on the rim

25 3 respectively the protrusion 8 of the capsule 1 when the
capsule is enclosed in a beverage production device (cf.

figures 3 and 4).

Furthermore, it is to be noted that force generating means
30 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 1s engaged 1in the device.

Accordingly, an adaptation of the applied back-pressure is



It is to be understood that the thickness (hl, h2, h3) of 10 the rim3
respectively the annular protrusion 8 of a specific capsule nay not only be
adapt ed wOhorieges2d to t he vol unme, but al so with regar dpPCo/EPR@onetiaz e of

t he beverage substance (e.g., anount,18density, comnposition, etc.) contai ned
wi thin the capsule such that the back- 15 pressure resulting when the rim3
of the capsBirefies adnaged! &i’h I@ 5oy ofedfsvafvé st el dedpPeabéd tdévi ce

i's adjusted %gggtq§ngeqhgaEgﬁ.O%igﬂge%aggu@gq 2b relate to further
[ t e

preferred e%bo ments 20 of t capsul es according to the present
i nvention. Thereby, the shown enbodi nents of the capsules 1D and | E

preferably conmprise the sane di aneter as, capsul.e A 1B, 1C 25As shown
T gur e 282 BHS Rapdu S A e S o 19 Ut o, tonr EAPCRoPPEoRbPEG G o Lody 2
havi ng a pr gkariabl ys censtant] wad he t bhokResso t+ i Jhevebynd he i m 3 ofi & he

capsule is fornmed integral with the body 2. As indicated in the figure, rim
3 of the capseiferedlpr effecabley of lessdntt dhey diddeargd &mBoligeess sdction

of thicknes hdt.h-h. er eby, thick s h and/or width b are

preferably gagpgggsp%g%héafygg’o?ecggsghg.g%ﬁfckness h may be different of

the preferably constant wall thickness t of the capsule. WO

2011/ 069829PCT/ EP2010Q/ 068172 19 t he shown enbodi nment th§2ne rane. 4 is
of

|
seal ed to ad taffult&r S5ortiG R t Hed tupper SRt FAB8SEf (Pitm He ©f

capsype. Howewery;hhe mendrane 4 dmy agewellnbesseq).ed-tasthe conpkete
upper surface of rim3 such that portion R 5equals width b. Figure 2b shows
a further capsyidlE pirauset mefy eadsuteky aleeordiamg e theh pregentd to

| nvention. Ly thjs gRROVIIRN. DS GRATPILYQL A NS, FiM 34k Adarypd.tg have
beverage substance (e.g., amount, density, composition,
etc.) contained within the capsule such that the back-
15 pressure resulting when the rim 3 of the capsule is

engaged with a portion of valve of the dedicated device,

is adjusted to a desired value.

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

1B, 1cC.

25 As shown in figure 2a, the capsule 1D is of frusto-conical
form comprising a body 2 having a preferably constant wall
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

30 cross section of thickness h and width b. Thereby,
thickness h and/or width b are preferably adapted to the
type of capsule. Thickness h may be different of the

preferably constant wall thickness t of the capsule.



1l0essentially enbossed protrusion 8 protrudi ng above the sealing plane of
the upper wall 4 on the rim In the context of the invention, the thickness
"“h" (or "WO2p11/te2829 "h3", etc.) is measured fromthe | oReN/EPR0HAH715 of
the rim3 to the highest point of thel9rim i.e., when an extension is
provided fromthe highest point of the extension 8 of rim3. The thickness
is anyway tHRE éffectiven dPePard@sitichtis pomadapeed tics a%ﬁ%n%?dt ke an
back- pressur, r % r i inserti A he
capsul ¢ i n he o 2 aS 1 I bart i Ehaf “oepl Bl ned SASK 1M det  at ed it h
regard to ficgesesel.abboclverandiZza reamtb 25m2bd hae gapsalé bemspertidort3 may
take variou eonetrical designs in order .to.influen nd_ada at | east
one bremﬁng%B% i B%rPﬁ@eghEUGEVE?%g%feﬁfPaétF %b %%%EspogkéﬁpeRS
shows 5a sectiypnak siidenvibew of a device according 30 to the system of the
invention in a closed state thereof. Thereby, the device conprises a
rotating capsule holder 10, a driving neans 27, and a collector 11 onto
which the c i.fuged [ rain rqu a_he ut | et
12 “The dr i GG Foahs B A Dot ol Ay orer 0 L 3 H0toRaLRee &
2011/06982986$bEBZ&@0k©6$hé2p&@swmmchnw@nkﬁ@bedImotmhe;@ﬁmmmﬂﬂmdmﬂ dére 10 at

t he bottom side (as |II strated) or_top side %not strat ed)
Hﬂthemnne9QQHéH§%(ﬁa compT i 588 water P ER ?&1%%aﬁ§ﬁ% Central
10 essentially embossed protrusion 8 protruding above the

sealing plane of the upper wall 4 on the rim.

In the context of the invention, the thickness "h" (or
"h1l", "h2", "h3", etc.) is measured from the lower surface
15 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 8 of rim 3.

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

device as will be further explained.

As illustrated with regard to figures la to lc and 2a and
25 2b, the capsule rim portion 3 may take various geometrical
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
30 to 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 impacts and drained through a beverage

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



5 having an injection nenber 13 being arranged to pierce the nenbrane 4 of
the capsule 1 in a central portion thereof. The injection neans 18

pr ef er ablwoabsiawegsapri se a series of outlet perforatorsP24/ER30108e:1r2 bed in
W)2008/ 148604. Accordingly, outlets &0e produced in an annul ar portion of
10 the nenbrane 4 which enable an extracted beverage to | eave the capsule 1
during the Fétat ohal L bFeferto tHe? eBRPSTHE i) 22T on Umednst I8 Apétom
connect ed 1 a;hiaubd gineukt224608pr Lsind:Acl iquidisuppky-2Ly)a purp 20 and
heati ng neans 19 for providing a predefined volunme of heated pressurized
15liquid to the capsule 1 during the beverage extracti on process. The
device further conprises val ve portion .15 which is arranged

i r cunf er ent PAITS 16" Ehe Rt 87 T AFeGETB 1GRT "2820and SHieh S uer
annul gr pregsiviggsunf aeg etsaonThemyalrve 3pektingn 215 a4 e ifjactd amauni t
18 are preferably novable with respect to the capsule holder 10 in order to
enabl e an | As@Priede dndfejtdrd iGiPwfle he PBcapsanreralt Boafmdofr ietee feapsul e
hol der 10 b re_r.espectiv fter rage t i pr.o )

Vor cover, 1 RE Vel oy Cet ot Beans T8 SRt VALGe por T BR TS dnd ehe®
capsul e hol der o1k laxte potravablterabdn axi sledcr3®bekhel valO20Pp6YLIAGHOKS | S

al so nade npveabl e i ndependently fromthe injection unit 18 to take into
account the’drPreren Ypoé"‘slitﬁleé?st ﬁi@kﬁé@éﬂé]sce@lf & Te Fp<iés WrHom” of’

af feqpi ng t hecr ababirve cpasitiion ehathe iR et QR Rl R raWR to leave
2011/ 069829PCT/ EP2010/ 068172 21
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
15 liquid to the capsule 1 during the beverage extraction

process.

The device further comprises a valve portion 15 which is
arranged circumferentially to the water injection unit 18

20 and which has a lower annular pressing surface 15a.

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
25 capsule 1 to and from the capsule holder 10 before

respectively after the beverage extraction process.

Moreover, the water injection means 18, the valve portion

15 and the capsule holder 10 are rotatable about axis 7.
30

The valve portion 15 is also made moveable independently

from the injection unit 18 to take into account the

different possible thicknesses of the capsules without

affecting the relative position of the injection portion



when engaged agai nst the capsule. For this, portion 15 can be slidably
nmount ed about injection unit 18. In open configuration of the valve, a

rel ati velwo=naldes®of | ow restriction is created that enalpCegEre@ofesice t he
flow of centrifuged liquid into a nar2low jet of liquid projected onto the

i npact surface 11 of the device. The restriction fornms an annul ar  openi ng
of surface HF€8 FrREPEFEbPPIEHFHr itSEed HetHeen Foo dhd S10FPLYHED Tve SUY f ace
10 area of bheshlawfieshibl.ahban eauLyany depsnding ongthe set backpressure
value in the valve by the capsule and the rotational speed of the capsule
wherein in general the higher the speed, the larger the surface area. 15The
capsul e holder 10 has an.inner_circu ential surface . 1Qb that for a
eFer enci ng 0 GTHbr L DLEMTA 1 SRUSS o U Yiet Br LeH O Th6 E8EYd 6 1
so assto engupe aekitghtthih afs theacapsutet Rithe Gapsule hel defe X0 om t hout
possi bl e radi al play. 20 The capsul e holder 10 is preferably hollow or deep
enough at i P cepfrte 1 ube @bl é Al dcdonmddat e arlr Gaps ltesC bf ltieu st .
Accordi ngly uni_que u h r..is icient ej call t
capsul ea 1AL B R (AR e Ny S e Shon oo edr g ohy T
term nat es hysarhevepagefoumnket ad2 suchlas fopemithas @f |weasfaone aopen duct
directed to one or re cups to collect the prepared beverage. 30It should
be not ed th&tfegﬁéaégg’s&o@?ﬁélsﬁéﬂr %@§Weteélke1°\paréir6ﬁg%+%6@% -and ey di%SS be
formagd of ajsiapbe apaulrapyheklsew:ing.n M 2011/ CRIR2REY ER2QLY Q@8172 22
substantially deformng radially. In this configuration, the water

i nj ecti on uRiEckig apeuthe vedluge porthenves v e enghged aagai st anfle thenbr ane

4 and rim respectivel v, Jhe systemtheroby formm, aiyalve 23 by, engagenent

of the valve portion of tThe device an e portion
capsul e. higher the speed, the larger the surface area.
15 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.

20
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 unigue capsule holder is
sufficient to receive all the capsules 1A, 1B, 1C, 1D, 1E

25 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.

30 It should be noted that the capsule holder can take

various shapes and may also be formed of a simple annular

hollow ring.

The capsule 1 also lies solidly on its rim 3 onto an upper

35 flange 10a of the capsule holder 10 without the body 2



The valve 23 is designed to close under the force of a resilient closure

| oad obtained by a | oad generating 10 system 16, 17 conprising a preferably
spri ng- biweizog/ebeaent 16. The spring-bi asi ng el enent 1@Campélescs72
predefined resilient |oad onto the el osing menber 15. The load primarily
distributes itself along the pressing surface 15a of the valve portion 15
acting in cPESGer s aglay nde f ¢ FBlafndPEr adurnf-acke! oft heCoBF VEUBSIELOsN of
rim3. Such rf : : i-mplee o LE er re,
the val ve 23 HoralTy ol bses ort PRe Tlon patht or T he gentr i Fuged T1gu &
until a suf Bngeertl ppessuite thse exebtredcord tine upst r eampaced vafl vt.he TVal ve by

the 20 centrifuged liquid iting through the orifices cre by the
perforatingsgﬁggganegfbyl&é§ﬁgu%dv év_o?édaph§Pg§%ﬁ%%q F%g&%ﬁ %@&Qﬁbe_
through thepwalwveoAeans 28 maye bee e reddt ka1 hel ps venbnt ke gastak air
contained in the capsule during the filling of the capsule with Iiquid (not

25 shown). ThPSUlleakage may be obtained by small radial grooves or orifices
provided in any of the valve portions (portion 15 of the device and/or rim
3 of the capsule). The | eakage may al so be obtained by small enbossi ngs on
t he nenbran@hé twetveabé ad ebksiJhedsnmal Iclemossndgs 3Mecaotd debeodn at he
surface of theé{alve po&%ion 15 ;ge liquid flows thus between the nmenbrane

g
4 and the vafde'p6rti ofit28YaAd tefesCPhetVatve®3 4 o P USHiI 'Y t he

whol goencl ogiF@genﬁerr@%r, 13 Jupwahesiadaignst t he SnGe 16  the- iSRy-grdiiasi ng
el ement 16. The centrifuged liquid can thus 35transverse the restriction
created bet ®éenctlie sorf dtlecl15® r WOI201B506982SRETFER2010/ 068PA2<23 ¢f the

portion 15 t he per_surface or _Line .of rim-3. . or_pr i.n ortion
o e i1 qRr e TP e SLLIARE, Whatt ah Ol I8 P b RIS bor 1
as 1 ndi cat edhby JavadwAimar Fl g. d3seridnotheri neeslti cal diygorhentredanimyg ar 5
wal | of the device placed between the collector and the valve 23 (not

shown). TheP&By2Cexttattitn bRCt HE EvePage ottt bl i &apstlle A qgire
obt aijged bYa%%H%%@gtEQeahﬁbQ%E'%%ﬁ%%b%-H% e wakye JHQ-Roft ign L5, and the

capsul e hol dér 10 together with the capsule, in rotation (Y) about axis Z,
at an extraéuichn spekt;eengy, abstonden H09iande16500 rgpm c Theaedt atlingn i s
driven by asratatignal Jut or, 28 cpnnectedh 19 8 oLeastrihengansyle fighder 10
for the centrifuged liquid until a sufficient pressure is
exerted on the upstream area of the wvalve by the
20 centrifuged liquid exiting through the orifices created by
the perforating elements 24. It should be noted that a
small liquid leakage through the valve means 23 may be
required that helps vent the gas or air contained in the
capsule during the filling of the capsule with liguid (not
25 shown). This leakage may be obtained by small radial
grooves or orifices provided in any of the valve portions
(portion 15 of the device and/or rim 3 of the capsule).
The leakage may also be obtained by small embossings on
the membrane 4 to create a leak. The small embossings
30 could be on the surface of the wvalve portion 15. The
liquid flows thus between the membrane 4 and the valve
portion 15 and forces the wvalve 23 to open by pushing the
whole enclosing member 15 upwards against the force of the

spring-biasing element 16. The centrifuged liquid can thus

35 transverse the restriction created between the surface 15a



15 operation of the capsule 1 placed into the system according to the

i nvention, the capsule 1 is rotated about its axis Z. Thereby, |iquid which
i s centrawvbyoimjees2oed into the capsule 1 would tend to peTgRR@ed6srnong t he
i nner surface of the side wall of the3body 2, up to the inner 20 side of
the nenbrane 4, and then through the perforated outlet filtering openings
created i n Phethenbranécd By tRE péef SPREINGUFERser €124 1 muett dhchgim

centrifugat kon.o j-qui d, 4.0 1 S . Lhe LiLquid_ and t
ingredients3o?rs%%§?§ﬁ%ggg%gv#@%ﬁnﬁj%%Pny%ﬁeiégggglggaggqﬁagge¥%§?%f§}act
25 in order taodhorvmladitgui dgeonmest ithke cé. lgctdn qul daexindétpteldt biys to
be understood that the force_acting on the rig13 giﬁthe.ca

la%

le 1
pressing sufface fsa-tah'Be ddjUst by"th tP§18P%§ﬁe%PPﬁlyléuch

as e.g. theyghiickiressnd @évtibe HiIMckd HedEReehn thr td LUl &+ & heagyerted
back- pressure acting on the rim3 can be adjusted by adapting the thickness

h of the ri ¥R3VEo<gr ddefti se@"al-ues thereof. Thereby, a higher

back- pressure can be obtained by a 35l arger thickness h, since this |eads
to a higher WD 2011/ 069829PCT/ EP2010/ 068172 24 conpression of the spring
bi asi ng el erertreby , We:cirddieioexef t sha heghergkores anf oclidecppessiend

surface 15a. Correspondingly, .a.lower value for thickness h |eads to a
| ower conpré§sio@r¥adfn€i‘ﬁebgp¥ifh§lﬁﬁa§ihﬁg ‘g Eireht ©16 Yand 5t HustRfo 21 ati ve

| owerjof or cepactiing oms t hggpressidypsyuitage 11ka: 50 aockewele bagkspresgure.
Hence, the thickness h is preferably designed to incréase for obtaining a

resul ti ng hicgiven lisacki-pressaieon1fAecorelitngl §x1isn Za sitpbe rede agft itdre
| nventi on, gﬁ%etdo aﬁ.pqa.”'g&%e%dls%%t ”ael{‘cﬁ okshhe %C.k‘ﬂggs%%% ti?% is
descri bed, € résultimg Trowrate i's set €. 9. deperident on the type of
capsul es (edgiyvebApylB arotl@)idmskerietbt n28heodeyeed tbTher ebystt ke
present invention constitutes a built-in , ,
capsule holder 10 or injection unit 18. Hence, during
15 operation of the capsule 1 placed 1into 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
20 side of the membrane 4, and then 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 ligquid and the ingredients or
substance provided within the capsule are made to interact

25 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 the capsule 1 by pressing surface 15a can be adjusted
30 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 wvalues thereof.
Thereby, a higher back-pressure can be obtained by a

35 larger thickness h, since this leads to a higher



sol ution according to which the spring |oad of the enclosing nenber 15
enclosing the capsule 1 in a device does not have to be externally

mani pul atwo 2hovoeeseeh bever age preparation procedure in woir@ErP2@o0loesser age of
20 different nature is to be prepared4 Instead, the spring load is
preferably held at a constant predefined value in order to enable an
accur at e adf@SPHERS ANt hé baek Spredsure! dyiigand SFrtthel VaritaffoRr6R t he

geonetry of e%%%é”‘a%ﬁf ﬁ@g ¢ansul e, HeNGE, a?%%rsesfrﬁ)é]vgﬂi c@nd 25
reliable adjustnment o f%e ack-pressure onto e capsule 1 during beverage
brewi ng i n &osystemndccordi ng tlowche rlesenfor nvientkoassshemnablded.td i a

hi sti cat ed de of .the i tion, .th le 30 1 | ]
Il ude | denErEyA i REaRE U6 ot 1 ohbr 8 Ty gt anoldr & Ty 1 At &rde

with she beverage s ogduetiion ideyi Cowe WO %@BZQEC%EFE%%IO%Q@%Z%@S t he
beverage production device. Accordingly, brewi ng paraneters the vol une

and/ or the PotafPcral lopeed st ahikhvWithe bevekages$SUpr epafedcray bée
automati cal lt}ﬁi%%%&fsed oy {he é’%?cfaksjﬁpengsglﬁg%& hgopri.qu ded JOf opati on

of the 5 capsule. stom zati on options may also be provided to the user

for enabl i ngbthenindi i cakudniby hhehesebaok-perkaiumeextracti on paraneters
within given ranges. In a preferred enbodi nent, the portion of valve of rim
3 10 of the capsule 1 may be designed to forman identifying neans that

provijdes a dicseridinabl e inforgahbon tedhe device; agcAcfynct hor ef idts
geonetry, e.g., its particular thickness. Thereby, the device preferably
conpri ses seAsitigudgans V6! dawd Yhedlt t bh¢ nbec&cPrasehrehe aisdewisicinyiibgg ,

15means of the capsyle. Asil) ustrated in Fi

ig. 3 h nsi.ng ans 26 of
t he device can be a pressure sensor connectedgfod?%899%§5 Sgngg%tﬁﬁf%heans

16, 17 of the depsceesThe.gensiing neans 20Q)26naeetprefier abky deonnected to a
control neans 25 of the device in order to provide information related to
the present back-pressure acting onto the rim3 of the engaged capsul e,

I . €. ,15pr eSSuhe Qf,f Or cRevValuescdher ebyent hen contfol s eans 25 afg 1referably
connected to at |east the
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
20 different nature is to be prepared. Instead, the spring
load is preferably held at a constant predefined value in
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 convenient and
25 reliable adjustment of the back-pressure onto the capsule

1 during beverage brewing in a system according to the

present invention is enabled.

In a more sophisticated mode of the invention, the capsule
30 1 may as well include identifying means to control brewing
parameters and/or interact with the beverage production

device.

Thereby, the identifying means preferably enable to

35 provide information about the type of capsule engaged in



25 drive neans 27, the punp 20 and the heating nmeans 19. Thus, the brew ng

paraneters such as the rotational speed of the notor 27, the tenperature,

t he presswoeoanddsze t he vol une of the liquid provided tecrhP2aapstiie duri ng
t he beverage production process nmay 8 adjusted dependent on 30 the

provi ded informati on of the sensing neans 26. In particular, the thickness

h of the ri &8 i VLT gAEd AP Vaf ¥ 1ORe FLSUF LI ng Baekd predsur L BEave 23

in order to.gdaptiLhg hrew.ng par %%]t/%rrs e %G‘c&%\r?\ga(i‘“s%reet&e‘éetr 396 &0 be

prepared. Furthernore, i1n function of the sense
2011/ 069829PC¥ ER2@I0/R68E! 2 2 spetduds lad) ast edaat cthé ydesijued edaltue t hat

corresponds . to a desired flow rate. a result, different speed r speed
Fanges can: B8% B PereH SSPFOREE o Tof theb CRNSEA At Ie bbby “¢he "Sanai ng
means 526. Sekeetiien olistbBeidaspeed ops iRhevi@ded a1 o e gartfidleunid 2% Whi ch

controls in return the rotary notor 26 and if necessary the flow rate of
the punp 20UE6TedSdr € SUFFIng drite suppl YiertiegubPd Fhet Heegapdulce ras ia

function of the,select ed. speed. 10Lnya difterent gade (not illustrated),

t he pressure sensing ans can be replac by one”or nore distance sensors.
For exanple, the thickness h of the rimcan be sensed directly or
indirectly. For exaqPIe, he Ieggth variation of, the #oad generathg nmeans
16, 17 (e. gl spr g 15 1 Ehot Ay OCaneBeé ’ sénSed By dist AhcB?$8Rs8F and >

provijged asoinfQfdTald 08,18 1haGoMd Qe sinbhedSthorr Al USt i Ngehbe rhrigw ng
paranmeters, e.g., the rotation speed and/or volunme of injected |iquid.
20The fl ow @enrtyol tipa Eneirplva dsfs t Ae dip@ntriioned sei Lhdstmgttedo R ntFi ghes. The

graphic illustrates_the_evalution_of th verage flow rate, e.g., -coffee
flow rate, %%Xl%flégc ggngt SﬁcpﬁoﬁtgfgfﬁgmggpgtFdﬁ"épé%ﬁ g@ﬁﬁ%?%%)ﬁn (in
rpm) for twehndidkeeent. capsulegsy (i tae hbcki arecesye fEhaebpgktongeri se25 here

the force exerted by the annul ar, pressing surface 153, due to the
conpr essi onS6fSLRE EFPPRg 2P0 4GSAG T RENDEr 116G tthd idévitde sifrd ithe ng

capsyke's ripgneantactnsurtaceef portion 8 considering that the pressing
surface in contact with the contact surface of portion 8 represents 30
about 186 mm2. The | ower curve represents a capsule setting a backforce of

240 Newt on (or .a backpressur.e af. 1.29 Mga or 12.9 bar). The pe rve
represents %ﬁot%éyl%%%%g \ﬁqtl%93n§VIe€h?hf%ﬁﬁ%§1 o%e??g 6%ft?%n%%@
setting congeguenat | yam lewesn haeckiaree etnenky IdSOhdNewd®dn t(Orthe load

35backpressure of 0.819 Moa or 8.19 bar). It _is apparent ,
generating means 16, 17 of 'the device. The sensing means
20 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., pressure or force value. Thereby, the
control means 25 are preferably connected to at least the
25 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 temperature, the pressure and/or the
volume of the liquid provided to the capsule during the
beverage production process may be adjusted dependent on
30 the provided information of the sensing means 26. In
particular, the thickness h of the rim 3 is designed to
vary the resulting back-pressure of valve 23 in order to
adapt the brewing parameters of the particular beverage to
be prepared. Furthermore, in function of the sensed

35 information by the pressure sensors 26, the rotational



WO 2011/ 069829PCT/ EP2010/ 068172 27 that the flow rate can be set within a
| arge range, e.g., 0.5 to 3.5 nL/sec for both capsules while maintaining a
rel ati velwonarwvw2range of rotational speed, i.e., 9000PCO/EP2000681pM | f
only a single capsule would be utilizsd 5 providing a single backforce of
150 Newton, the sane flow range woul d be covered only with a nmuch | arger

range of spé&Esd itSe2dipétweentofdE ARG 1HSCe VEHAT T6500 GPHESFHEIES dre, the
I nvention p%o‘ﬁedéaﬁr%ér 3810,PPPOE L UNnipld €5 PésE"i"tl,olrdinEfQ%%rtagsepeeds or

characteristics wth a nuch larger 10 range of flow rate. In particular,
one advant agecedn mspedecto redueelthecdsefal figpeedonange W | eensed

i nt ai ni N tunity to deli b i thi ) f
[l ow rate,  18R0GUPELA"Y APkl 2% 0 RROLRET IF ek er Pl efBORTAAT of A Wevi e

accordi ng tepkhe pLepedt; idrRventl @heShowtng 1a 1986t ixonah isideodtew1¢f ithe
val ve nmeans 23 constituted by the rimportion 3 enclosed by the capsule
hol der 10 ai@tif& \idley& Porty P UBr of © t wed defi eeceFRar¥by ko var raftige 20

obt ai ned back- pres i $,0bt ai e ener ati [ ichin
this enbodi%gnﬁj%%ﬁ%gf%e§9mggnggﬁg?gyhﬁ%fﬁggggaqiEﬁgﬁg&eg?€§§g§P%?0£@15 and
t he capsul ethel depsiQer espectfuvielty onTheér ehy, sehecnagnepsell.my be

circunferentially arranged about axis Z of the device (see 25 figure 3) in

order to enable a uniformforce distribution between the encl osing nenber

15 ang the gapsul g;holder 10 gned oging theikigh 3aekdhhe €apSW & sBYire
contrast to the shown enbodi nent according to figure 3, 30 it is to be

not ed that ke giesul NERG sharkr pbesgdrel deedelyes foroanmorsr ebss hgnce

t hi ckness h _of t riim.3, Si th tt.racti forc t ween t t
opposed nagﬁgpgoggdecfgés%xéﬁggﬁé gp%téﬁ%%ﬂ%g%ﬁ%g% ?%eqﬁﬁbng%% ?gn LS

i ncreased. Ehhschasdicedel gonsi denedréotlihe mesi graablehe Shheilghigtn of
the rim Hence, in such an enbodi nent, the WO 2011/ 069829PCT/ EP2010/ 068172
28 hei ght hVP<igédreaddd tim 6P&€rgﬁéeéﬁﬁépﬁ'@eﬁpjhéﬁ'rééhl$Tﬁb spring

back-1gr essurg a¢t)ng petyeenc- t heqenel esing Jremer, 15 andyt Becapsyl & hol der
10 respectively the rim3 of the capsule 1. 5
information to the control unit 25 for adjusting the
brewing parameters, e.g., the rotation speed and/or volume

of injected ligquid.

20 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 of the rotation speed of the motor (in rpm) for
two different capsules (i.e. backforces). The backforce is

25 here the force exerted by the annular pressing surface
15a, due to the compression of the spring loading member
16 of the device, onto the capsule's rim contact surface
of portion 8 considering that the pressing surface in
contact with the contact surface of portion 8 represents

30 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 curve represents another
capsule with a smaller thickness of its portion 8 setting
consequently a lower backforce of only 150 Newton (or a

35 backpressure of 0.819 Mpa or 8.19 bar). It is apparent



I n other possible node of the invention (non illustrated), the valve as
obt ai ned by the cooperation of the capsul es and device can be replaced by a
val ve as wenniiafs2be capsule only. In this case, the valPece/EPo1geesterri cal ly
10 designed for at |east two types of27capsul es, preferably each type of
capsules of the set, to provide different backpressures for the centrifuged
liquid. I n &RethéRepddsivbli@ tbde®fP® heet nvehbiBna (A8KIL5 TRPPGst fatded), the

backpres supe df & Pbl &l ned /Y o3 . Xeh NestibeLhon spoh Asbynal;heast Lone,
but preferably a plurality o? radially positioned outlet orifices provided
t hrough t hereapsulvel ywnose ototrangeperdi ng tsurifoace apeadvari.es ,i P dddndta on of
the type of sule in set. The .20 restriction orifices praovide a

backp besur & 20 bhPE 1 drctd DY of EHe FLmDEF PGt 0t TGE L6 | PF Lol hiFChe

i ndi visdual epeRiibd reect iomPfe aackk osidd cer Foo wastancerneriskiheesican be
provi ded along a circular path through the.ugper wal | of the capsule or an
annul ar pat Fafigicouth t hePo5csiveawsl [CfY thetBapsiiveh Trer 3oF aFa28def &de area

of the fl ow stricti.on. can.r n n ,
o of oy abl v BECEIS 0198 ShaP ) €8BMo BR MERR oL ROt D TRD TPLE )
mR, for exahplrefoate,abdut ihvemiPon Theonudber 1 et geut bepoartivhiices sf arf

creating the flow 30 restrictiongkn t he erighe%y of the capsule can range

of from 1 t&33067 Mt ©preferabl §PBéA e 85 and 150! tEof | B2 15 5f r st

capsype conpringes oF 10w rnestd | cid ofuf ol deda 0f dBcORhlheesqef cgach G2 mMP
and a second capsule with a flowrestriction of 15 orifices of each 0.2
mP. | n 35aR6t her neodee dfd rstebapstbecdonpriseshale| pwingstiniiog die WO

2011/ 069829PCT/ ERP2010/ 068172 29 f or.ned orifices of ch Q. n¥%.and a
second capsﬁ) O\I/%\Attuﬁlgci/}gcs rglzec l|Voenroo ‘71%9%?%% %%g%ﬁ %ag rg.%%r%ﬁlée e
first capsulkeswptiaviede a function of flow rate to pressure which differs
fromthe second capsules. In particular, due 5 to a lower total surface

area of their restriction, the first capsul es provide a hi gher backpressure

for tige cengrifiugeds| i-guid dhapot he sacond,capsul.esy dhgfohalhengk speed
can be controlled at specific values to ensure a flowrate for the first
and second dapsitesattvatrdOngorrespbrde tosethe charvactterd st st winghe

beverage to be. produced., O cours her_capsul e typ can be designed in
The set of _EapsaPRelt o armur SNt RE, TR e O e P a3 SRR LHERHANRE s,

15Al t hough the priesepdrt venti amhdilassdieeny deser idegduid hhs efier ence dral
preferred enbodi nents thereof, nmany nodifications and alternations nmay be
made by a péPSorY HaA Lok tRhaty €Ki 1909 e wecar t ThREAbYt Pe¥FARL ng ¥S om

the spope OEbkghﬁeB“%%%%Jﬂ}éM§d¥bif%‘%%éé%%%@ydﬁgeto load generating
means 16 which in this embodiment comprise two magnets M

arranged in the valve portion 15 and the capsule holder 10
respectively. Thereby, the magnets M may be
circumferentially arranged about axis Z of the device (see

25 figure 3) in order to enable a uniform force distribution
between the enclosing member 15 and the capsule holder 10

enclosing the rim 3 of the capsule.

By contrast to the shown embodiment according to figure 3,
30 it is to be noted that the resulting back-pressure
decreases for an increasing thickness h of the rim 3,
since the attracting 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

35 height h of the rim. Hence, in such an embodiment, the



20appended cl ainms. WD 2011/ 069829PCT/ EP2010/ 068172 30 Clains 5 1. A
capsul e system for preparing beverages by centrifugation of a capsule (1)

i n a centwOf20giaegs2br ewi ng devi ce conprising: a centrif egirmp2oeesinyg devi ce
conprising control 10 means (25) capa®sl e of operating the device in
centrifugation by controlling the beverage flow rate and/or the vol une of

t he beveragég Ja%%t & capsHeCE6 P inder ted digy t he Brlehnd: devitceI WRér ei n

the capsul ergguq%gne%at&ip%@s@eonea&m _1ée998gﬁra%%n W ih Jhe g

centrifuging brewing device, a flowrestriction or ow restriction val ve
whi ch provi desbarbadkpmnes sinece dagrsutlize hodrtam flges dpequiidely thewmrameii t he
control nean§ @%5) of th Qevice sel ectively adjusts the rotational
centrifugati’on26 SPEEH6f ‘the inserted capsule (1) and/or the vol une of
injecsed liquid in the capsule as a function of the exerted backpressure by
the restriction or restriction valve. 252The capsul e system according to
claim11, whérepPhhElkePregpsbile MPHecEfprhihses Ny ritrhqporticgn (13 Beiatg Hesi gned

to interact Qza‘%zegr!acé O&Bﬂgiﬂgﬁb% t12) c%foréé}ea@{c?ﬂ“ %‘9 9ﬁ¥' 83%% fyrma
restriction valve (23) which exerts-a back-pressure onto the ri of
30t he capsuked IJevice can be replaced by a valve as part of the
capsule only. In this case, the wvalve is geometrically
10 designed for at least two types of capsules, preferably
each type of capsules of the set, to provide different

backpressures for the centrifuged liquid.

In another possible mode of the invention (non
15 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, whose total opening surface area
varies in function of the type of capsule in the set. The
20 restriction orifices provide a backpressure which is
function of the number of outlet orifices and the
individual opening section of each orifice. For instance,
orifices can be provided along a circular path through the
upper wall of the capsule or an annular path through the
25 sidewall of the capsule. The total surface area of the
flow restriction can represent between 0.5 and 5.0 mm?,
more preferably between 0.75 and 3.0 mm2, most preferably
between 1.0 and 2.5 HmF, for example, at about 1.7 mm? .
The number of outlet orifices for creating the flow
30 restriction in the periphery of the capsule can range of
from 1 to 300, more preferably between 3 and 150. For
example, a 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

35 another mode, a first capsule comprises a flow restriction



3. The capsul e system according to clains 1 or 2, wherein

t headj ust nent of t herot ati onal 35centrifugation speed is a sel ection anpbngst
at | east wo@0DOKI829069829PCT/ EP2010/ 068172 31 two, pr ef erabiBpP2atoness ;2
different values or ranges of rotati ®al speed of the capsule enabling the
rel ease of centrifuged liquid fromthe capsule through the restriction or
restricti onfeamge geadd EZI) iU oTRedaghd By semacEsdihg AT l%ai ms 1

or 2, wherein Hhe rolational,spgedihs g iffli%te%d during,release,of thee
centrifuged ﬁqu|d to match a reference flowrate of the injected liquid or
bever age i nftihetlOegpsike proxidef er ence tpressur € lofw triaed njeegtresds dumgui d.

5. The capsul e syst accqording.to claim4, erei n the predefined
val Ues o T ARGEE OF TERE1ar 6t Fen S etk & 28F URE A5 I A 15 e ed by
a uses operabi an.1 fre dhec capsehe rsyst emagcordicng it:0 @y fcehahms thd 0 5
wherein the predefined values or ranges of the 20 rotational speed of the

capsul e arefatohetreai\e adpusted dyanbans ©f Bapysieabufreatine 6het he

capsul e. centrifuged ligquid than the second capsules. The

rotational speed can be controlled at specific wvalues to
ensure a flow rate for the first and second capsules that
10 corresponds to the characteristics of the beverage to be
produced. Of course other capsule types can be designed in
the set of capsules to ensure other different backpressure

characteristics.

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

20 appended claims.



7. The capsul e system according to any of the precedi ng 25cl ai ns, wherein
the geonetry of the rim(3) of the capsule (1) is designed to vary the

val ue of wbeosxesg2ed back-pressure of the flow restrictipon/Bradwmeg128) . 308.
The capsul e system according to any of0 t he precedi ng cl ai ns,

wherein the thickness (h) of the rimdiffers for at |east for two different
capsul es, preferably at |least three different capsules of the set thereby
35respectively calibrating at |least two, preferably at WO

2011/ 069829PCT/ EP2010/ 068172 32 | east hhree, different backpressures of the
flowrestriction valve (23) when in engagenent in the beverage device. 59.
The capsul e system according to claim8, wherein the thickness (h) of the
rim(3) is increased or decreased as a function of the storage vol une

and/ or the weight of the_beverage substance enclosed by the capsule (1),
and/ or the typePofC pevet afe T & SbeST0pr eparRUSPIDT 1THe E4pSaIe $§st ey

according to C'éEHEr§f9%a%iowh96§iQatQ%p%%h%s Qfythep thi ckness (Mg i0fg the
rim(3) of the capsule (1) can vary between 0.2 and 3 mm 15dependi'ng of the
type of capsul ebrewing device comprising:
-a centrifuging brewing device comprising control
10 means (25) 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
wherein the capsule is designed to form, alone or in
15 cooperation with the centrifuging brewing device, a
flow restriction or flow restriction wvalve which
provides a backpressure for the centrifuged liquid,
wherein the control means (25) of the device
selectively adjusts the «rotational <centrifugation
20 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.

25 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 valve
(23) which exerts a back-pressure onto the rim (3) of

30 the capsule (1).

3. The capsule system according to claims 1 or 2,
wherein the adjustment of the rotational

35 centrifugation speed is a selection amongst at least



11. The capsul e system according to any of the preceding clains 8 to 10,
wherein the rim (3) of the capsule is formed 20 integral with the body (2)
of the caweuba/069829i n a direction essentially perpendi cRCREPR@OABIAXI S Of
rotation (Z) of the capsule (1). 31 12. A centrifuging brew ng device
for preparing beverages 25by centrifugation of a capsule, conprising a
rotary capsul e RBPdePrCL®)raotl % He remi Agfdevreé forluedl dPhgraregpsife (1),
rotary drive ne - 0 i e p iinr i I nt.rif i on,
30i nj ection nea%g%€%8%héﬁ %ﬁ%%ﬁt%ﬁgtﬁ?qgg %ﬁyﬁréﬁgé%su et?%)fkahereln t he
i nj ection meansodr eceohnectge:d ol agpudp £¢20) ,titdecapwiice funtteghconm i sing
control neans (25) connected to a% lLeast the_ rotary dri means (24) and
WD 2011/ 066820PETFEPSOLOF0668172°33 ¢ he L pmB=(20) 'WAT'ch (Aré - desi gned to vary
the fkow rate of the beverage and/or the volune of the beverage, wherein

t he device further conprises backpressure related sensing neans (26)
connect ed t §-t heTeéentepUSemeaRscM25Fcandiddsitgnedaiessénsé diirect!y or

indirectly the sure o fl.0 striction.qr : restyjction
val ve (23) prov?ggﬁﬂ%ﬁﬁtEgﬁia%%gﬁgjé¥6%§o%ﬁﬁ§%ﬁbylgoo%g'g%ﬁ%ﬁ'ofﬁ%ééﬁd)
capsul e with theetenteri biigithg berewrnguded dequid@ 13. mEhehcentud feuginmg

brew ng device cording to_claim12, .
9 %iow raé% of the injected 1liquid or beverage in the

10 capsule or a reference pressure of the injected
liquid.
5. The capsule system according to claim 4,

wherein the predefined values or ranges of the
15 rotational speed of the capsule can be altered by a

user operation.

6. The capsule system according to any of claims 1 to 5
wherein the predefined values or ranges of the
20 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

25 claims,
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 valve (23).

30 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

35 respectively calibrating at least two, preferably at



wherein the control neans (25) are configured to adjust at |east one
brewi ng paranmeter, in particular, 15the rotational speed of the rotary
drive nmeawe® 2024)98tependent on the sensed backpressure. PCT/EPR@OmesIVZi f ugi ng
brewi ng device according to any of cl®ins 12 or 13, 20wherein the control
means (25) are designed to vary the volune and/or pressure of |iquid

injected into th&2Capsutecel) depéRdent oRAKEISETSEGShadKkpr édsur 10w
15. The centrifugi,ng;brew,ng, deyice orging to, any, Pl apglai g, 12 fo 14,

wherein the flow restriction valve {%%f conpri ses an engagi ng portion (15)
and a spring bi asverganeansv(t6,. 17) of the device forcing the engaging
portion (15) onto a rimportion (8) of the capsule. 30 16. The centri fugi ng
brewi ng device according to any of clainms 12 to 15, wherein the

backpsessuregsenskngapeans e9ppEisescatdlggstooneaprnessure sensor _
configured for neasuring the 35backpressure exerted by the engagi ng portion
onto the WD 20¥1EO6982FPET/HEPZOIT 068172 B4 Fhen 6iMt hé) capsuhereesad | east

one di stance sepsorgfor %%ggt' g 2 variatien of the conpression distance
in the flow restriction valve %%3) re?ﬁéﬁtfng |ndire%tly {ﬁéﬁ%aCQEreééure.
5 and/or the weight of the beverage substance enclosed

by the capsule (1), and/or the type of beverage to be

10 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

15 depending 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 1is formed
20 integral 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
25 by 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,
30 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



17. The centrifuging brew ng device according to any of clains 12 to 16,
wherein it further conprises a flow netering neans for sensing the flow
rate of twe 20ilgpspg9supplied to the 10capsul e and adj ust iPag/EPh@ofobsIRR by
varying the rotational speed to match3a flow rate of reference.

the 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 Dbackpressure
related sensing means (26) connected to the control
5 means (25) and designed to sense directly or
indirectly the backpressure of a flow restriction or a
flow restriction valve (23) provided in the capsule or
provided by cooperation of the capsule with the

centrifuging brewing device.

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

15 the rotational speed of the rotary drive means (24)
dependent on the sensed backpressure.

14. The centrifuging brewing device according to any of
claims 12 or 13,

20 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.

15. The centrifuging brewing device according to any of

25 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 a rim portion (8) of the capsule.

30

16. The centrifuging brewing device according to any of
claims 12 to 15,
wherein the backpressure sensing means comprises at
least one pressure sensor configured for measuring the

35 backpressure exerted by the engaging portion onto the
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17.

34

rim of the capsule or at least one distance sensor for
detecting a variation of the compression distance in
the 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 liquid supplied to the
capsule and adjusting the flow by wvarying the

rotational speed to match a flow rate of reference.



