WO 2011/ 069830PCT/ EP2010/ 068173 1 System set of capsules and nethod for
preparing a beverage by centrifugation 5 Field of the invention The present
i nvent i onwoebatm@ssho a system for preparing a beverage compraolbeyarage
substance contained in the 10capsul e by passing a liquid through the
substance using centrifugal forces. In particular, the present invention
relates to capsules having varying rimnenbers constituting an engagenent
15 portion which is designed for being engaged by a dedicated encl osing
menber of a bev&¥&§eMr &@lcOfoFapsiiles anige meoth o Prepardngedns for the

centrifuged |iquid. Backgrogggfgéggg%g @@ﬂ@?ﬂ?%dg%ibh exi st systens for

prepari ng beverages such as co forcing a“liquid through ingredients
contained in the capsule using centrifugal forces.

5

Field of the invention

The present invention relates to a system for preparing a
beverage from a beverage substance contained 1in the
10 capsule by passing a ligquid through the substance using

centrifugal forces.

In particular, the present invention relates to capsules
having varying rim members constituting an engagement
15 portion which is designed for being engaged by a dedicated
enclosing member of a beverage production device, thereby

forming valve means for the centrifuged ligquid.

Background of the invention

20
It exist systems for preparing beverages such as coffee by
forcing a ligquid through ingredients contained 1in the

capsule using centrifugal forces.

25 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 Dby using Dbrewing
centrifugal forces comprising: an enclosure containing a

30 predetermined dose of substance; opening means which opens
under the centrifugal effect to allow the brewed ligquid to
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

35 are configured to offer a resistance to torgque during



25W0D 2008/ 148604 for exanple relates to a capsule for preparing a beverage
or liquid food froma substance, in a centrifugal brewing unit, by passing
wat er t hrwoghitvdsesssubst ance contained in the capsul e bypasiErgoibneszng
centrifugal forces conprising: an enckosure containing a 30 predeterm ned
dose of substance; opening neans whi ch opens under the centrifugal effect

to allow thecheewed ldrquik t @apeave the eapsiHLaniThe wapsvbesiny ahse
conpri se neans for engaging the capsule to external rotational driving
means of a é@ﬁ??ﬁﬂ&@é& BPéERtAGaévPeE 1 ieFei n t he engagi ng neans 35are
configured to offer a resistance to torque during WO

2011/ 069830PCT/ EP2010/ 068173 2 rotation of the capsule for maintaining the
capsul e i n aheektéyendited ¢Dfatt onaél cpogirtiifoalTherelys thebekfvectofdfee
centrifugal forces to brew co egare ot her food S%g%t ances

fee 5 or, pr
presents mafy ARERCEged TE FBbFEg“ﬂ ? B SBFBWS ng et MGdS USi9Tg

pressure pugBspakel exanplies iddAdadi birenahqespeess@sorud ungo effee s ype
brewi ng net hods using a pressure punp, it is very difficult to naster all
t he par anet @P8Pwhi choI0 fRfNDéAce the Guaditiyowndl exdsractsvh ofr ddlungsr ed

whi ch' door CacEE (T itha. pT Seatn Eo T RG® COGact For b1 1Re” calTBe. powdsr

whi ch decreases w e pressure, € conpacti C e po
whi ch al so iwekluentiest idhe f | owo characteri stlilcs amd wheehmdepends wini drhe
coffes 15 ground particle size, the tenperature, the water flow

di st 'Pbut i oh"and=86 or:"g nIPartfeuldr , SFETPSERBE edsydeotVarydt retffee

extraction pressure anddd Qulalas hecauser perg) ayergasentisally detgrm ned
by the static pressure deliverable by the punp, the resistance of the bed

of 20cof f eefdand t heatdownghieam fddawadsry systiem FRdre a peaspifagal the

extraction, cto%ggrc%t' at| e %%J%Suéc?frt S “§$&?d£‘§ f}h%c‘%‘ﬁt %{F}L]cs%gallnfeﬂfg%'cegheche .
rotational spe t'hus et erm nes e owrate O e centriftuge |IC|UId

com ng flow characteristics and which depends on the coffee

15 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 because there

are essentially determined by the static pressure

deliverable by the pump, the resistance of the bed of

20 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 flow rate of the centrifuged ligquid coming
25 out of the capsule. The gquality 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 back-pressure exerted on the centrifuged
30 liquid before it 1is 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

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



25 out of the capsule. The quality of the beverage to be prepared depends
on the control, in particular, of the flowrate. In particular, the flow
rate i s iwblaameestoby two paraneters: the rotational speeu/epRothesicapsul e
in the device and the back-pressure ezerted on the centrifuged 30 liquid
before it is projected out of the capsule. For a given back-pressure, the

hi gher the watathenathspeedattiBaahargesed hef | oMer algsu@envesselytalfigr a
given rotational speed, the larger the back-pressure, the snaller the flow
WD 2011/ 069830PCPAEPZ01HN068PTE LR IVNEREES t I8¢ Lesttatvicdival asiieedtamd hé

capsule is l: nt d cont J?Pﬁﬁ'!% el i J ML a
rotational #g;e%kc%spgg cgg'%%?f u§§| %evéeérlflzli%e pr %%ctﬁ\%}éf’e €iycg%tda prel efined
back- pressudeviisepr ef e o/f ol Inedk Sphys aufé owsr eskelfiectiodly afbottaheied

centrifuged quﬁgi géat the outl et of %he capsule or at the outside of a

cent rPf ugal Péel PPyiTy the capsuPe. For exanpi e EpossL feadti¥és t hat

a pressure gradeentorflOnes ohbahnedoby aa riuhbesned asdi 6relermntt 4intiefposed
at the interface between the Iid and the cup of the centrifugal cell. Such

an el ement @éfldr perelvasoi Akl yareulléave a filtering passage for the liquid
when a certain pressure is attained at the interface. The coffee grains are
15 retained in the cell while centrifuged liquid is allowed to pass the
filtering passage:ankurd her nbse] ddezuneathER 287 H$6prapdu® 20061112691

rel atﬁ to centrifugal systens wherein a fixed restriction is placed
downdPr eam of & HiNECeiP% P cF eaPer a°hressur 8l gRaar enf t58OR/BFeVert R0

2008/ 148646 ;prepeses ac3Qlddd omhd n1whi ghga fow restEi ehiondrs Plraggd in or
outside the centrifugal cell. The flow restriction can conprise a
regul ati ng sphilng bBiasedawaladensfifter ided camsef féetiveabark- preskstaee 25 The

spring bias dl\éal ve opens undejg_r# hﬁhgffect %f asufficient .pressure of
e

liquid exer ilngegﬁnfghéjavszﬁa\(rjee. I ghelrlqtuﬁe speeend, ot RE*I&r gelpﬁehsesuﬁaessage

t hrough theigal veraanddt hethi gher ihmeefioveratehe Theoadae qan e prel oaded
by a resilient elenent such as_rubber or sprijgg 30el enents. Therefore is a
u

need Por befR§2apre tid! priavi 881 bevérdgesSe(le (L UTRs f e6¥Uhavitfig adilfF&ident
ggglr ﬁglt Zr;ﬁ io\‘iz%ag%ts: |mét?l%5i ) te29t8 Y UBgd CaH G1eMB | JEA SYRiGmdhat is
FR 2 487 661 and WO 2006/112691 relate to centrifugal
systems wherein a fixed restriction is placed downstream
of the filter to create a pressure gradient.
20
Moreover, WO 2008/148646 proposes a solution in which a
flow restriction is placed in or outside the centrifugal
cell. The flow restriction can comprise a regulating
spring biased valve offering an effective back-pressure.
25 The spring biased wvalve opens under the effect of a
sufficient pressure of liquid exerting on the valve. The
higher the speed, the larger the passage through the
valve, and the higher the flow rate. The valve can be

preloaded by a resilient element such as rubber or spring

30 elements.

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

35 simple and versatile.



WO 2011/ 069830PCT/ EP2010/ 068173 4 For prior art systens w thout

back- pressure regulation, the problemis that the flow can be increased
only by iwonensispsgpot he centrifugati on speed. Therefore, PCHiEP281006833 €S
limts to vary the flow rate of the beverage, thereby also limting the
possibility to deliver beverages of different characteristics. Furthernore,
too high rotational speeds may create problens such as noise, instability
of the process, vibration and premature 10wearing of the nmechanical pieces
of the devi E€r TPelFi 6 tartY vt age Uovduchroh BYSE BWES hdwealdra tsigfer t he

drawback t hapean,adaplat ian ol hebacks pressur &,8! ithe Jeslyighion wal ve
to predefined values either requires 15 an adjustnent nmechani sm ot the
spring precansteaisihgi n tihee dewitcoel flgdt akesspeedonpllexredoad) ustttic a

| ar ge variet% of different predefined. val es of the b%ck- ressure. In
parti cul ar, ChEGSEEr 1a%j 0t t hespri 2% BFecohst r &nt - et SHA% 't he

baijpFeSSU%ﬁe¥@bge§;§%fQﬁ%i%&hga%kkoﬁos@hk@hﬂﬂ§itwﬂa@myvéﬁﬂbédéﬂé&ﬁ$ of
usability of the device and increases the necessary preparation tine.
Ther eby, it oifs t®lfeenaitfer scbodarharirhlpart i CHEMSUNIT 25 respecthtah

cof f ee beve ; b - pr.es e Led on entrifuged |ljquid, at a
gi ven rotat%gggﬁig%ggd,géé?é?niﬁgg tﬁggéggi e%%%fg$%ﬁ %ﬁéiogﬂ$iéﬁ}§k?mater)
in contact wnkhavheiceffesd pawder protdescapsubeaandnt heneby drdfrlatences
direcbly the coffee taste and arqoma. 30 Furthernore, the organol eptic

t ext UPe” suckHeas e Of o aRfc FERBFdFRed PR CESp Ot thRe I5VépSred beverage al so
depends on the applied back-pressure. Thus, with respect to the flow rate,
as well as to the foanicrema, of a coffee beverage to be prepared, it is
desired to ddpustri3Bt hervabagsrepet e dsack-imressys eenaposedvby tsvdfer

reStrICtlonthe drawback that an adaptation of the back-pressure at

the restriction valve to predefined values either requires
15 an adjustment mechanism of the spring preconstraint in the
device that makes it complex to adjust to a large variety

of different predefined values of the back-pressure.

In particular, the user must adjust the spring
20 preconstraint determining the back-pressure values before
extraction, which is inconvenient in terms of usability of

the device and increases the necessary preparation time.

Thereby, it is to be understood that in particular with
25 respect to coffee beverages, the back-pressure applied on
the centrifuged 1liquid, at a given rotational speed,
determines the residence time of hot 1liguid (water) in
contact with the coffee powder in the capsule and thereby
influences directly the coffee taste and aroma.
30 Furthermore, the organoleptic texture such as the
foam/crema formed on top of the prepared beverage also
depends on the applied back-pressure. Thus, with respect
to the flow rate, as well as to the foam/crema, of a
coffee beverage to be prepared, it is desired to adjust

35 the values of the back-pressure imposed by the restriction



WO 2011/ 069830PCT/ EP2010/ 068173 5 val ve, for instance, as a function of the
type of the beverage ingredient provided in the capsule. For exanple, a

hi gher flwo22oatmwssay be desired for |ong- 5 vol une cof f eeT(eP2@0/06810090,
filter coffee such as Anericano) in ofder to avoid extraction of certain
conpounds that could cause bitterness to the coffee, and increase the

preparationvhilke, ice vexssanca,l oner of | puneai en My bendesivied bor tghorter
coffee (e.g., ristretto or 10espresso). Therefore, there is a need for a
new and si nPPEFTEAFsEPErsYstem proviidrdg ithéheppertuntty to di spense a

wi der choi ceof beveragesprovi dingdi fferentquality 15 attri butes, e.g.,
intensity, aroma |evel and/or crema, in particular, by nore easily and
accurately gont rexddnipig,t hee bagkepr €dsur eagxemiaad lont detheedemori fluged
quuig. The preseg%iinvention privides a salution to_the

bef or 8- 20medCiTOAEd Froobisns 55 %el | a8P8Prer T i onat T benefPEE t 6% he
exi sting arthmeRi-geb)and nSunmiar of 4 hea{ pygnt beRr3dtnoa figrst @spegcts the
i nvention proposes a capsule systemfor preparing beverages by

cent ri f ugat coRPetndscapil ecowld eentei fugitegrissewi iy devi cetéerpr iagidhg:
increase the preparation time. Vice versa, a lower flow

rate may be desired for shorter coffee (e.g., ristretto or

10 espresso) .

Therefore, there is a need for a new and simpler capsule
system providing the opportunity to dispense a wider
choice of beverages providing different quality
15 attributes, e.g., intensity, aroma level and/or crema, in
particular, by more easily and accurately controlling the

back-pressure exerted onto the centrifuged liquid.

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

to the existing art.
Object and Summary of the invention

25 In a first aspect the invention proposes a capsule system
for preparing beverages by centrifugation of a capsule in
a centrifuging brewing device comprising:

a set of different capsules, each of the capsules for
selectively delivering a beverage,

30 each capsule containing at least one beverage substance,
each capsule of the set comprising a body having an
enclosure containing the beverage substance, an upper wall
for closing the body and a flange-like rim,
wherein the capsule 1s designed to form, alone or in

35 cooperation with the centrifuging brewing device, a



a set of different capsules, each of the capsules for selectively
delivering a beverage, 30each capsul e containing at |east one beverage
subst ancewoeatlnegspsul e of the set conprising a body havcmgramoesirosure
cont ai ni ng the beverage substance, anéupper wall for closing the body and a
flange-like rim wherein the capsule is designed to form al one or
i n 35cooper atkeriwktbnt hercertkithugictngnbr ewing devrcetnd Wlntrifuged
2011/ 069830PCT/ EP2010/ 068173 6 restriction or restriction valve for the
centrifugedlFAgaid, wherein the back pressure of the restriction or
restriction Y@E\ég pdi T{ers forat %%ééuﬂé’o ddf,fhf ergat 5?@8?918&8& the set.
Preferably, the backpressure as obtal ned by the capsule one or

cooper ati onreistiitheéodeviveevdi f flefsefor atrl east lduse dn&feMmﬂfammmules
or nore in the se . 1% IE a preferred node, the flange-like rimof the
capsuPe for EPPHIESopEr &Fof Wit h the centrifuging brew ng device a
restriction valve for the centrifuged liquid and the geonetry of the rim
differs in the set of capsules to 15 adapt the back-pressure of said
restricti onPyglfesapar attheabpckpbedpfirer et ehpsuhed dfv t heesaapsule
preferably a ast_t C I t pr b e
geonetry of ﬁggrf%%d?%fers:géﬁa%ﬂ&ﬁogg?Hoﬁﬁga gﬁYggétéﬂgﬁ%%%? kgr aﬁ
back- pressuneast sarrder esttreetinan cegkveckobreackhet ypetok eapsul e in the
set.lghe term "geonetry” means here the specific shape and/or

In a preferred mode, the flange-like rim of the capsule
forms in cooperation with the centrifuging brewing device
a restriction valve for the centrifuged liquid and the
geometry of the rim differs in the set of capsules to
15 adapt the back-pressure of said restriction valve for at

least two different capsules of the set, preferably at

least three different capsules.

Most preferably, the geometry of the rim differs in the
20 set of capsules to adapt the back-pressure of said

restriction valve for each type of capsule in the set.

The term "geometry" means here the specific shape and/or

specific dimension(s) of at least a part of the rim.

25
The terms "different capsules", "sort of capsule" or "type
of capsule" mean capsules having at least one difference,
characterising beverages capable of delivering different
attributes (aroma, intensity, crema/foam, flowtime, etc.),
30 in any one of the following parameters: size of the

capsule, amount of the substance, density of the
substance, specific composition (e.g., Dblend, coffee

origins), granulometry and combinations thereof.



specific dinmension(s) of at least a part of the rim 25 The terns
"different capsules", "sort of capsule" or "type of capsule" nean capsul es
havi ng atwbeasitocesse di fference, characterisi ng bever ageecrapaibmcsiiis
delivering different attributes (arong, intensity, crenma/foam flowine,
etc.), 30in any one of the follow ng paraneters: size of the capsul e, anount
of the substraBcecrdensity oaf cbheusubst areesSpeGiescerpes ik ewd,,

bl end, coffee origins), granulonetry and conbi nati ons thereof. WD
2011/069830P@?ﬁEP2019P9681ﬁBV@rTﬁejieﬂﬁps§éﬁsofOéap@@?%s"oﬁeéﬁ§ﬁ?%ﬁﬁqes of
at least two, three, four, five, six capsules or nmore of different types.
5The ternl"syge of capsule means in particular, the storage volune of the
capsule potentially avail able for receiving t he substance and/or the
exter volﬁne of the capsu its body., 10The ter

"back: pressa & of¢tHe vafve n%gnseg?%ieﬁ to"the eFes§ﬁF§39ﬁi?cwe§¥§ﬁ by

the reStrlC%t@@a@é'ﬁ%ﬁdm&tb@niMﬁiV@apéﬁleh%@ﬂ%Hﬁléﬁl NaQhilgBLEI GidroNn
valve forma "bottleneck effect”, a pressure of liquid is created upstream

of it by thée@ﬁﬂeemoftmehes%ﬂamq%gmdm Thankstesngsd vheumestodi dthicon,

t he pressur re h restri.cti increased, and it is this pressure
whi ch has a%agg%gcf %n tI‘ie%E g%agpi n (e.qg. extraction) process of the
liquid and the ingredients.

10 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 wvalve form a
“bottleneck effect”, a pressure of 1liquid 1s created
upstream of it by the effect of the centrifugation. Thanks
15 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 ingredients.

20 The preferably annular rim of the capsule having a
predefined geometry forms with a dedicated pressing
surface of the beverage production device a restriction
valve means for the flow of beverage. Thereby, the rim is
particularly configured to selectively block the flow path

25 of the centrifuged liquid in order to delay its release
from the capsule. More particularly, when a pressure
threshold of the centrifuged liquid is reached at the
valve means, i.e., the centrifuged liquid forcing against
the rim of the capsule, the wvalve means opens, i.e., a

30 restricted flow gap 1is provided by a pressing surface of
the device moving relatively away from the rim of the
capsule or vice versa, the rim of the capsule moving
relatively away from the pressing surface or both. Before

the threshold pressure of the centrifuged 1liquid is



20The preferably annular rimof the capsule having a predefined geonetry
formse with a dedicated pressing surface of the beverage production device a
restrictiwo 2oalosessneans for the fl ow of beverage. Ther elpgI/HPb@0068T73 S
particularly configured to selectively block the flow path 25 of the
centrifuged liquid in order to delay its release fromthe capsule. Mre
particul arl yrtwheada pressubevthneshel drohiaihe ccertri.f ugattd, quhd irSm
reached at the valve neans, i.e., the centrifuged |iquid forcing against
the rim of PREck&pshreflPHerpabvéchedhs 6pensiinged, laasadrestricted fl ow
gap is provided by a pressing surface of the device noving relatively away
fromthe rimof the capsule or vice versa, the rimof the capsul e noving
relatively awaystHaowln t he pragssi nghsur fihee areotdn. oBefdre thévehmeshad d
pressure of the centrifuged liquid is WD 2011/069830PCT/ EP201Q/ 068173 8
attaiﬁed, t REPFAFVe e r (EFQH%%eﬁ?e n%%,tPﬁeC?PﬁP5FOCQ§lWﬁ§ £y

flow path ferithe ety idugete | baubdagbt pehautdibe aekadct hathdhe oreni ng
of the valve nmeans 5 depends on the rotational speed of the capsule, driven
by drive neass d¢fhet he’adeirer dpRapt odeet ¢ ohl devy ceLlThkr ef OFe, ads tls@sfal ve
means sel ecti.yel.y.hl r | east. .sigpific y strict pat h
for the cen%%%ﬁﬁéégaﬁ?ggi%fxgﬁﬁf%’i&?%%r@iéﬁt ?%% g%ng%F fﬁgﬁ%26%#%%% 10
subst ance, eiguidground aflfiee, ndrsy cargteth@ut saspnoolfi quhe | Sepetrage

di sc @rged fromthe device and the capsule fills with injected liquid. As a
resul

of aSPPERErtrng &nd- del &LWT el CHEDf tiie BEVErFSHe, OAtt BT odlgh

wetting of HH%u%Hb%kﬁgﬁgziéigéggrggéstb% and the i epagtican tdamuhe
between the liquid and the beverage substance, e.g., coffee powdeér,
subst anti al fy lilgcreidgdesiandct e Briewildg char actresivstti csf e. gprevedftfiew sol i d

content and beverage uield, can be significant!y i %%%%dn.%?%&ﬁd@?&%
specific geometry o he rirm of The capsule, “ann adaptation of” the

back- pr essut@ecofsuhe d4resd r i 6t inGrievapvesiis1 ®bkanethe That ebyct i Bnparimiecul ar,
t he thickness of the valve portion of rimof the capsule, dedicated for
engadPng wi PREESEEI vELBor tigR1BF 2HE deVf cPeTRr 3R | e T B Yrhe Sét-/

Moreover, tRestnickhsssep! theval e POrt i ancsandhe vanhed iy . 3hedd i ¢

design of the rimo e capsul e. rimof the capsule may forma

protrusi on ohazacteessicansof evariabteffheckméss. &ortexanphd, deherndan of
t he capsul e_may .have_a cross-s%ction of.rectangular, 30 triangul ar or dome

shape, fornVﬁSXgrngpeﬁF EHPCRASSEES 1Wor "RE OVESSt two capsul es of the set,

preferably at |east three different capsules.

20 Due to a specific geometry of the rim of the capsule, an
adaptation of the back-pressure of the restriction wvalve
is obtained. Thereby, in particular, the thickness of the
valve portion of rim of +the capsule, dedicated for
engaging with a wvalve portion of the device, is varied in

25 the set. Moreover, the thickness of the valve portion can
be varied by a specific design of the rim of the capsule.
The rim of the capsule may form a protrusion or a
recession of wvariable thickness. For example, the rim of
the capsule may have a cross-section of rectangular,

30 triangular or dome shape, forming different thicknesses
for at least two capsules of the set, preferably at least

three different capsules.

Preferably at 1least the back-pressure exerted by a

35 dedicated wvalve portion of the device onto the valve



WO 2011/ 069830PCT/ EP2010/ 068173 9 portion of the rimof the capsule can be
adapt ed by neans of the geonetry, i.e., thickness, of the rimof the
capsul e. wocordiepgghy, due to the adjustnent of the backeprarsuweeciios
different capsules, the flowrate andfor 5 rotational speed can be varied
accordingly to provide a wide range of different beverages. As a result,

the strengtBortashe cand/ey <imends tespeshsvetychpame ebiabhedbevenage£an be
controlled as a function of the type of capsule. 10 The rimof the capsul es

in the set €an thRe YRPTIUSY shaped. THE UGk Msicef ePabl yhfrayr €Bnpti sé ny
cross-section wiheh iz 'ﬁéq@dﬁ%@;lﬁ}éerdﬁé‘e whele Calc[ £NCEF Of yLNE, Jhm The

cross section’ may be plain or t may be a 15 square, rectangul ar,
triangul ar, peesesulrar , tovaﬁ;féecenﬂhecapﬂubésthethapsﬂl@wisrxmffenabkyrnade
of rigid materi al. ﬁCOFdIn the rimrenains of .a relativel ¢9 nst ant

o e o A G aOREETy ST C ERe By KT b he AEAR AP A g Toddt abT BREER A he

dedi cat ed beveecageasppepapati gnrdevise P20 85der for the yddnitio playw its
role of restriction of the beverage flowpath and to ensure a reliable

openi ng. Ac@@ﬁépﬁéhy,'W%%ﬁeléﬁ@éoéf Qﬁﬁmadnf@ﬁpéﬁthﬁ§lVedﬂﬁﬂ© vafi afces of
the liquid pr %%%‘dr% 'Eea rXoﬁqgrg‘i?O(&O@% the detined b ktl?(% e%gﬁ & the

pressing surface 5exe te the rimis revented
alternatlvepapheleln1can al so be made of a conpre55|ble mat eri al such as
rubber, e.g., silicone. In this case, the resilience of the valve nmeans can
be t&Qen 30at least in part by the valve neans. In a preferred enbodi nent,

the rimis made integral vMd hchpeyhedy of tdhg capsul eanTherel orgr fffs
essentially econom cal reasons, the sealing portion and the valve
shapes. The rim preferably may comprise any cross—-section

which is formed over the whole circumference of the rim.
The c¢ross section may be plain or hollow. It may be a
15 square, rectangular, triangular, circular, oval, etc. The
rim of the capsule is preferably made of rigid material.
Accordingly, the rim remains of a relatively constant
dimension and geometry during the beverage preparation
operations in the dedicated beverage preparation device in
20 order for the rim to play its role of restriction of the
beverage flow-path and to ensure a reliable opening.
Accordingly, resilience of the rim which may lead to
variances of the liguid pressure necessary to overcome the
defined Dback-pressure of the pressing surface Dbeing

25 exerted onto the rim is prevented.

In an alternative, the rim can also be made of a
compressible material such as rubber, e.g., silicone. In
this case, the resilience of the valve means can be taken,

30 at least in part by the valve means.

In a preferred embodiment, the rim is made integral with
the body of the capsule. Therefore, for essentially

economical reasons, the sealing portion and the wvalve



WO 2011/ 069830PCT/ EP2010/ 068173 10 portion of the rimcan be fornmed in one
pi ece together with the cup-shaped body. Moreover, the rimis

pr ef er ablwoforwmmedssessenti al | y 5perpendi cul ar to the axi ecofere@batsion of the
capsul e when operated in the centrifugation device. In another node of the
i nvention, the set of capsule conprises the valve neans as a whole. In

ot her wordspotheokO oml yeemeans tsnnole obtahsediby die poBpuneidpreir a
val ve portion of the capsule and a valve portion of the capsule but it is
obt ai ned by "péFt iL8fis CoPEhePedpSAPE -it sel f. An exanpl e of a capsul e having
t he valve neans, is described in W2008/ 148604 which content is here

i ncluded by 15 reference. In the cited publication, the valve neans is

ref erred asMameopeni,ng tteansrwhi ch sopenseimderlt hefoenedi f ugalerafifaddty t o

al low_the brewed liquid to | eave the capsul e. The opening or val ve neans
can canpri SECALFESRATAAF VA V&© For T rist ahCEatifie BpentHg RSN CcasT sos

20 at |east ogaeasradi ah debtl eehitRg rhigAtiBhegeali ko a wall of the capsule.
For instance, a lid of the capsule is connected to a body and the

deflectable |lip is part of the lid. In the context of the present

muents on S0 REILDD, Slcd K0 TERRS LB o, BLevL e . % o

ur
pressure 25 of or the centrifuge i‘guid whic
| east two capsplresecaf thhe vsaive pieefrer add ya athbeast Thhoeaedi ffoetent the
caps%les, and/or is configured to open to forma restriction area in the

open Qonf i gUPAVPOMESE St He VMl veP Rt e fP%r EREoFORIUREALPT RS CapSiEs of

the set. 30p8stachesy tefheasRUrend 0ssy i eat gdrbyohhervahe J|pans o
differs for at |east two capsules, and preferably three capsul es or nore of

the set. WOU201Ll/ 069830PCINERP20Y0/, 088173 s1oft hehar earofilehe tislkdw. An
restriction diff?rs for_ at_|east tmo.capgules Qf the set, referabhy for
e He “Va d T

each capsulengnp ﬁeogef%(%%Pg%lxé%a¥%% restrictton™ e ﬁ% reant -a ow
restrictioniabt aiored syy 1@me 0r Wwrore r adbetdiyr ori ent@dre  included Dby
15 reference. In the cited publication, the wvalve means 1is
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
20 at least one 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 lip is part of the
lid. In the context of the present invention, the opening
or valve means 1s configured to provide a closing pressure
25 of the valve for the centrifuged liquid which varies for
at least two capsules of the set, preferably at least
three different capsules, 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 of the set.
30 As a result the pressure loss created by the valve means
differs for at least two capsules, and preferably three

capsules or more of the set.

In another mode, the set of capsule are configured with a

35 fixed flow restriction for the centrifuged liquid wherein



5 orifices of the capsule which creates a pressure | oss under the Bernoulli
equation. Therefore, the centrifuged liquid is forced to traverse such
restrictiwo2patdsssh t he capsul e thereby creating a cert acm/drackpssEssure in
the capsule. Preferably, the fixed regtriction is obtained by 10 a series
of restriction orifices which overall surface area differs for at |east two

capsul es of thhe zsel. ofheHestrdetios: prifisesamayebe pbovieed casperdspher al
portion of wall of the capsule such as in the lid or sidewall of the
capsul e. 15CTREVAPEf etfentheapstl esPi st el set fhy S@6prizeshudi 8§ dhe

di fferent 5%8%393A¥0|%ﬂB&be%%b%Eer¥E§ ¥§55§ble p@pt@ Oﬁe%ﬁ% bgdgﬂ] t he

set but the sane insertion dianeter or all capsu es of the set
Ther eby, theeternctingsertdboai2fd dianetrer’ omefmosetcr&dxhkﬂ&ﬂeﬂruﬁnted
reference neas rred on %he external _surfaces of the body of the capsule.

Furth rnDreorﬁ eCESpsUt ed 1S CRESEEE mily' @S g9 désigned® 't o° corfta n
di fferent sopts ofiheverageusubsiances o2owhesehyrdhe sige ofedihe mapsul e

body remains the sane. In a preferred enbodi nent, the capsules according to
t he syst em ééfAtaidn l@offfcéféieﬁovﬁimtmv@wef epenlt 5@&’[:51@@19?10@@@@ O6f ftée

beverages h h st engt ) re and
i TTeront vorimess e et ehy Sl Ea ity Cod e Gh AT ppd MR e ef o e
espresso, | uagenleoppirefcAmeiliycante Longedl acktcott een eécbbmahhe@reﬁerably

var| | e crema characteristics, (volune and/or texture

e).
2011/ 69830PCT? EP2990/ 068178 12CBy OR di $5 6 it S sHrt e ?V%r%%%ersélgféace

substance ot eqf feeridrd srppani: anya i f ft%zroen&@péﬁ;gélé diorg:cvei gbt i nrfche
capsule, grind size, tap density, roasting |evels, origins, bl ends, nature

of ingredi enesticotfien, arddiasscaemy okl prwsdegeacp)erame@@dcblmtum

t her eof . Therel:‘p(/,j_l the tqlcknesgu9é EG%Pvalvgrportlo? gf Eh%lgbg%l%sof
obt ai ned by |ts partlc |gn or héfwi'se, varres for

the capsule.
15
The different capsules in the set may comprise bodies of
different storage volumes obtained by a variable depth of
the body in the set but the same insertion diameter (D)
for all capsules of the set. Thereby, the term ‘insertion
20 diameter’ refers to a diameter of reference measured on

the external surfaces of the body of the capsule.

Furthermore, the capsules 1in the set may as well be
designed to contain different sorts of beverage substances

25 whereby the size of the capsule body remains the same.

In a preferred embodiment, the capsules according to the
system contain coffee powder of different sorts to produce
coffee beverages having characteristics (strength, aroma,
30 taste, crema,..) and different volumes, e.g., 25, 40, 110,
250, 400 mL (e.g., ristretto, espresso, lungo, doppio,
Americano, Long Dblack coffee, etc) with preferably

variable crema characteristics (volume and/or texture).



at |east two capsules of the set in order to set different 10

back- pressures of the val ve neans when the capsule is engaged in the

devi ce, iwe.2p11dess3val ve portion bei ng engaged by a val vecpmprbieionesins

dedi cated pressing surface of the deviace. As a result, the back-pressure on
the centrifuged liquid is varied depending on the capsules 15 inserted in

the devi ce. gbependirRg <o the ot ali onabe SPLLE- Ok ubbeagapsul-e co¥ rfike idevi ce,
the flow rate of the beverage is set as a function of the inserted capsule.
It can ther éFofEeapé &ﬁd@r%ﬂé%ﬁf@ﬁ@ﬂ IPeR et RAct FoRI2DcoRdIH oS REAN S-her eby

be Contro!lggiha %@QQQGt% l%%%%itg, roasting levels, origins,, blends,
nunber of di f ferent extracti on-dependentqual ity characteristics (taste, ‘arons,

col our, cremafueec. pf Asngreeésehts eachfLapsultecdn tdecset canlideliessr

beverages 25 of different voluynes and with different characteristics,
wher eBy t heSh&ck- fr8sSare aari-ng st h8bFéhi'ng process can be adapted to the
specific beverage to be prepared by a particular capsule. Accordingly, a

w de range of beverages can be prepared w thout the need of adapting the
back- 30 préssueeyhy tacf shidekger sadifustwente livec paritsprofoft Hdedévitpe dt sel f

since this i h apsul.e _t u anet er, roperl.y Jd ted
n'the devi G55 B 2071/ 0608 05T L0 1070017 131 Ganr us AUl o of
the set, nore pereker abby capsheast ofhree ok thimne ccapsultes seft tdhe feetent
Therehy, the particular thickness of the valve portion of the rimis

pref éVabl y G8SKGREGSEHTRE hPgherS o 2d¥FsuNe’d e ortiEhi AGSa SHRFIEF 5 Sanount

of coffee pewdggehhan,fornCapgulies containingea higher amounioof 1coffge
powder. A the sane tinme, the rotational speed for capsul'es containing a
smal | er anognpagfbdcdfyf ee powder roart v sut deghertehaprbesicapsiirdsice

containing achigher anpunt  of, coffeg, powgler . 10 For, exanple, Lor, gnghler
capsul es and/or capsul €
centrifuged 1ligquid is wvaried depending on the capsules
15 inserted in the device. Depending on the rotational speed
of the capsule in the device, the flow rate of the

beverage is set as a function of the inserted capsule.

It can therefore be understood that the extraction
20 conditions can thereby be controlled to induce a large
number of different extraction-dependent quality

characteristics (taste, aroma, colour, crema, etc.).

As a result, each capsule in the set can deliver beverages
25 of different volumes and with different characteristics,
whereby the back-pressure during the brewing process can
be adapted to the specific beverage to be prepared by a
particular capsule. Accordingly, a wide range of beverages
can be prepared without the need of adapting the back-
30 pressure by a force-set adjustment mechanism of the device
itself since this 1is the capsule that sets such parameter

when properly inserted in the device.

In a preferred embodiment, the valve portion of the rim of

35 the capsule is preferably of variable thickness within at



containing a smaller amount of coffee powder, such as e.g. ristretto or
espresso type capsules, a thicker and denser crema is desired which can be
obt ai ned w9 2a1wosbssvi ve 15 hi gher back- pressure conpar edpco/Epasigessicapsul es
and/ or capsul es which contain a | argess anount of coffee powder and from
whi ch | arger coffee beverages are to be prepared such as e.g. lungo or

Anericano typeseofifiee beyenagesor20ine apedl t eforat iyesrdhepTot ati aralstspeed
can be set constant for at |east two capsules, preferably three capsules or
more in thet§&ee Pa fRirs @&@éPlﬁﬁeoﬁeﬁéﬁa@@tﬂlGﬁﬁﬂéﬁgri§h§e@aﬁﬁlﬁméar
backpressur e,gteatbed By {Re C30SYLL AN Yon 23eFAh XAl €5 Ik e Lo
optim ze extraction, a relative | ower ow rate for a snmallér co fee,” e.g.
ristretto cakkegneni gt be desitreed fdanchpisuaelargert <ioffree, ae.sgnallleaungo,

Aneri cano, |long black, etc.. Accordingly, for 30 capsules containing a
o e LR el b Ay S50 Teioat i | e DatkE ern e e aroBas LT ta et o a

rel ative | owegn¥al ugmbiner der 10 rifRer e?@@dé?@ fA ownlat gagenpared, t e
capsul e containing a relative | ower volune of beverage substance. WO
2011/ 069830PCTLER2020/ GEBEYS I Acwordi gl 9onFalaipgeberied lerbadiaverit , the

t hi ckness of .th e .on t rim var.i as u o] ..t sort

of capsul e P% t %¥§%¥ #%R%%éercgg'aggus%gﬂhzl g%fbrgggﬁrgﬁg Rﬁ%suﬂg%

restrictioncevaktwenibgl A aiphefremmedntbutt noffexcbusiee, node, the thickness

of tg§ val ve portion of the rimincreases when the anount of coffee powder
S

decr es in the capsules and/or the size of the capsul es decreases. 10
For example, for smaller capsules and/or capsule

containing a smaller amount of coffee powder, such as e.qg.
ristretto or espresso type capsules, a thicker and denser
crema 1s desired which can be obtained by a relative
15 higher Dback-pressure compared to larger capsules and/or
capsules which contain a larger amount of coffee powder
and from which larger coffee beverages are to be prepared

such as e.g. lungo or Americano type coffee beverages.

20 In an alternative, the rotational speed <can be set
constant for at least two capsules, preferably three
capsules or more 1in the set. In this case, the beverage
flow rate 1is set by the backpressure created by the

capsules only.

25
For example, in order to optimize extraction, a relative
lower flow rate for a smaller coffee, e.g., ristretto
coffee, might be desired than for a larger coffee, e.g.,
lungo, Americano, long Dblack, etc.. Accordingly, for
30 capsules containing a higher amount of beverage substance,

the back-pressure can be adjusted to a relative lower
value in order to increase the flow rate compared to a
capsule containing a relative lower volume of beverage

substance.

35



I n anot her node, the capsules have flow restriction orifices (i.e.,

repl aci ng the val ve neans as aforenenti oned) which overall surface area

i ncreaseswonotisoset as a function of the increase of tireTaPRMOD6SIT3 15
powder and/or size of capsule in the ®et. Therefore, the larger the
capsule, the larger the flow area for the centrifuged liquid in the capsule

and consequegrtbydtRgikowern thepbackpressund Rxeldred bynd heniesheket ign
orifices. Furthernore, the rotational speed is also set in 20 the device to
i ncrease whéhet e larorftr oforc of f eblponder Vdedredasts # nfvheteapsifesend/ or

the size of _.the cg@sukgésgggregﬁesthén g@kal%gaﬂgﬁi%ﬁé.g@eiifg # ongl. speed

can al so be set 25 constant as aforenentione anount” of the anount
of coffee pboadéprdecneases ichet hescapstulies andter. the size of the capsul es
decreases. Furthernore, for all previously described nodes, the 30

rotational speed can also be set in the device to decrease when the anount

of coffee powder 2ases it heocapsul esiand/ ghathersize nafkthe scapsul es
decreases. WD 2011/ 069830PCT/ EP2010/ 068173 15 when the anmpunt of coffee

powder decr éasedailivet ordapsul®s i/ oimt hecspaecsf vbRe cagsaresndecrfeases.
The capsul e%o%r%%%ir glogrg{.e%;)id%g%e%%%tse%Ofthteh%a%rs%ﬁ%%t a‘Eﬁéi:/ ention;my off”” her

conpri se capsu ent’l means associ ated to the erent capsules in

t he set for tadj usbisngeat deeastsese brewi ng paraneter other than the

back-Bressure itself. 10Preferably, the paraneter adjustable by the capsule
|

idenﬂ'fying means can be the rotational speed, the volume of liquid fed

into the capsul gnother npeeked lhaui dfempesat ue.e t e Jr essiyg and/gr flow
rate of the liquid supply punp and any conbi nations thereof, the prewetting
15ti me at whicéhigesl ow (oteati onabeptanvngpeedhies provided means as

aforementioned) which overall surface area increases in
the set as a function of the increase of the amount of
15 powder and/or size of capsule in the set. Therefore, the
larger the capsule, the larger the flow area for the
centrifuged ligquid in the capsule and consequently the
lower the backpressure exerted by the restriction
orifices. Furthermore, the rotational speed is also set in
20 the device to increase when the amount of coffee powder
decreases in the capsules and/or the size of the capsules

decreases.

In an alternative, the rotational speed can also be set
25 constant as aforementioned when the amount of the amount
of coffee powder decreases in the capsules and/or the size

of the capsules decreases.

Furthermore, for all previously described modes, the
30 rotational speed can also be set in the device to decrease
when the amount of coffee powder decreases in the capsules

and/or the size of the capsules decreases.

Conversely, for all ©previously described modes, the

35 rotational speed can also be set in the device to increase



and conbi nations thereof. Hence, the capsule identifying neans al so
participate to deliver a wi der range of beverages having differentiated
20char actwoizstiiosssspvol une, taste, strength, cremm, col orCl/EPb@o)esibr eover,
t hese neans enable to reduce the usefssl range of rotational speeds while
mai ntaining a | arge range of flow 25 rates (as obtained by the

back- pr essuk@esethengsbuhheneby ogorke ol ra sidieleks Gheapes capfes
reliable and | ess energy consum ng system At the device side of the
system sensPfigCieahs Raycbei30n6r 6¢Pded EorEERESEY -t he i dentifying neans
provi ded at the capsul es. Thereby, the sensing neans are associated to
control neans placed in the centrifugal brew ng device for controlling the
adj ust nent ahet heapaidebr emcogrpangneter (she MWtem of the present

2011/ 269830PCT/ EP2010/ 068173 16 The control means can be a_control unit of
the device WAVERTCORt rHi% bar Ahet eFS SEIE6t eoriafbrgst SSPhé ¥ Pt 1Al speed

of the notopsdbkvihRgdt heocapsll eqi repEat | oMapdhecyat gf waldinesand/@yr wat er
flowrate, water pressure as 5delivered by the water punp in the

centrifugedacddpstiagarmt cobfbbhatonenser¢ierepf parameter other than the

back-pressure itself.

10 Preferably, the parameter adjustable by the capsule
identifying means can be the rotational speed, the volume
of 1ligquid fed into the capsule, the injected liquid
temperature, the pressure and/or flow rate of the liquid
supply pump and any combinations thereof, the prewetting

15 time at which a slow rotational or no speed 1is provided

and combinations thereof.

Hence, the capsule identifying means also participate to
deliver a wider range of beverages having differentiated
20 characteristics (volume, taste, strength, crema, colour,

etc.).

Moreover, these means enable to reduce the useful range of
rotational speeds while maintaining a large range of flow
25 rates (as obtained by the back-pressure settings) thereby
conferring a simpler, cheaper, more reliable and less

energy consuming system.

At the device side of the system, sensing means may be

30 provided to identify the identifying means provided at the
capsules. Thereby, the sensing means are associated to
control means placed in the centrifugal brewing device for
controlling the adjustment of the said brewing
parameter (s) .

35



In a node, the identifying nmeans conprise the geonetry of rim- e.g. the
thickness - that differs in the set of 10capsules. In other words, the
system i dwotofioesssohe capsul e of the set by identifyi ngrchiEpg@onesiry, e.g.
by sensing the thickness of the val veléportion, and adjusting the brew ng 15
paraneter(s), e.g. the rotational speed and/or volune accordingly. The

adj ust ment ohet hese: par amekers can be contdwelth-ed auhofatdrcathy alevice
predeterm ned val ues or be set accordingly within fixed ranges. Wen the
adj ust nent 8168t CROLOAEd PRERGES C6F Sararerer NS tiséhg & giakerPtHe 20

possibility el ect e _prefer val u f e r s W thi
t hese rangegﬁgﬁaofﬁirt%% g&ﬁ?&ﬁ%ﬁ?ﬁ#ﬁ&bgggrg%%%ggghrﬁ?nggF%%%?g/hgmé1
pr ef erenceswaker tholymd¢ hendewircevzompr ifdesr seheet | ortreansyessche asasknobs

and the like, to set precisely the values of these aneters 25within the
1 xedSr ange SCHHGPERGr B CHE. YBHEnE TEARE 0P HETGr o0 CoRgH s s for
sensi ng t he-baeknpressur eneft-cblie val ve neans as generated by the specific

t hi ckness of the valve portion 30 of the capsules inserted in the device.
The advantage is that no other identifying neans are necessary at the

capsule (e-g, bangode. ff Dqsle:) in%\q(xggf%/ 898@%959&%@?%%%@%&7%517
sensor can sense the pressure or Bre €.Qg., pre-constraint) exerted by

t he capsul eram t-heeval.veclpor thobkatsthe- devkece Drf fdce ver e Thetdicsst ance
sensqr. can sense _a variation of distance in the spring biasing val ve neans
5 brddght byaPRE1€Spsul e. The di stance sensor can be any suitabl e sensor
such as optical, nechanical and/or electrical (e.g. capacitive).

In other words, the system identifies the capsule of the
set by identifying the geometry, e.g., by sensing the
thickness of the wvalve portion, and adjusting the brewing
15 parameter (s), e.g. the rotational speed and/or volume
accordingly. The adjustment of these parameters can be
controlled automatically at predetermined values or be set
accordingly within fixed ranges. When the adjustment 1is
set at fixed ranges of parameters, the user is given the
20 possibility to select the preferred values for these
parameters within these ranges in order to customize the
beverage according to his/her preferences. For this, the
device comprises selection means, such as knobs and the
like, to set precisely the wvalues of these parameters

25 within the fixed range.

Therefore, the sensing means of the device comprises means
for sensing the back-pressure of the wvalve means as
generated by the specific thickness of the wvalve portion
30 of the capsules inserted in the device. The advantage is
that no other identifying means are necessary at the

capsule (e.g. barcode, RFID, etc.).

The sensing means of the device can be chosen amongst a

35 pressure sensor and/or distance sensor. The pressure



O her identifying neans of the capsule can be optical 10 (e.g., 1D or 2D
barcode), radio-frequency (e.g., RFID tag), magnetic (e.g., Hall Effect,

i nducti veyo 20apwod3e col our recognition or mechani cal re®QEymEPRI0O6STEANS.

O her identifying neans of the capsul® can be the depth of 15 the capsul e
which differs in the set and is sensed by nechanical, optical or

el ectronechaaheal seasor sesdeh ascdegslcishedd n Go- perdicng RAtENt pre-
application EP 10170042.5. For this, the device for sensing the capsule the
devi ce is cR&FR&ELernEed eKRTILREL OVt tEEMERIPSEd Cattn dast VEre Snais ey 20

sensi ng the pel atiye posi tjan. of . an, external purfacec0l othe gapsyle in the

receptacle; said relative position being representative of the size of the
recept acl e whedathencapsutiéstsnaer amgeidhé n sphengedeptaicie andvaearsrfor
provi gi ng a. code. which igfgr el ate e sensed relative 25position of said

to t
surface. | nPrREIEGNt St COF t(HEP T hvent L of, THe CUp: shgpedtb c3n &dWpri se

al um ni um and/erppkastdLbssorThesgUR- shaped,podyatan aksaahecaade Hfq plastics
only. The rimis preferably an integral part of the body. The capsule
further 30 €dérpitirsesla (ki-g-merRané1f’ér -cl osi ng t he cup-shaped body. The
lid menbrane is preferably sealed onto the rimat a sealing portion of the
rim WD 2011/ 069830PCT/ EP2010/ 068173 18 The term "cl osing"” in the context
of the inventihen ehdcompassesga ncenfd gurattion wherseile ockhi cles (@tg.calf | ow
restriction orifices_or pores) are present in the lid. Therefore, ¢l osing

does ot ned&s8aril YPIitht 40 RAFFQERA 5 TEFGRTTHPIGRRCY | ght- Tonf iFGurthat i on
of closure ehghhe hignwtth t@.%p,dy_ﬂame papsute accardi ng-fo thepresent
invention can be forimed of gas barrier material and cl osed by thé upper 10
wal | respectiovely merbpansioh themeapsuliealnracgasiitiper vieeus -manner so
that the freshness of the beverage substance, e.g., roast and ground coffee
particles, is maintained for a prolonged period of tine.

Other identifying means of the capsule can be the depth of
15 the capsule which differs in the set and is sensed by
mechanical, optical or electromechanical sensors such as
described in co-pending patent application EP 10170042.5.
For this, the device for sensing the capsule the device is
characterized in that it comprises at least one means for
20 sensing the relative position of an external surface of
the capsule in the receptacle; said relative position
being representative of the size of the receptacle when
the capsule 1s arranged in the receptacle and means for
providing a code which is related to the sensed relative

25 position of said surface.

In the context of the invention, the cup-shaped body can
comprise aluminium and/or plastics. The cup-shaped body
can also be made of plastics only. The rim is preferably
an integral part of the body. The capsule further
30 comprises a lid membrane for closing the cup-shaped body.
The 1lid membrane is preferably sealed onto the rim at a

sealing portion of the rim.



15The menbrane preferably conprises at | east a peripheral perforable area
nei ghbouring a sealing portion of the nenbrane which is sealed onto the
fl ange- | iwe 2oiimead3ot he body. Hence, the perforabl e areapcaEpb@opesiior at ed
by perforating nmeans of the beverage Broduction device for 20 providing a
series of liquid outlets in the capsule. Therefore, liquid being

centrifugedrha thergapsuhescanrl eave the capsieatvi at herseries oft il ets,
then, it can exert pressure onto the rimof the capsule. The series of
outl ets, su@ﬁc§§Pﬁéﬁﬁéré%e606?FﬁP€@§lﬁﬁyW@@ﬁ9ﬁﬂIOQ#ﬁﬁ@ﬂﬁ2Set6'hlﬁk%wthe

liquid, e g,.60f %%?oﬁ"té %ﬁcé’g'e%rt o Ppen %errlﬁy?éé'%ﬁt | gﬁ@eqlbo%he

val ve neans open formng a fTow restriction gap a can
centrifugedToetsifdecof dlheicapsides ant beccotbect bd fomibekngadilsipensed. 30

In a possible alternative, e ca e of the invention co i Ses a .por ous
™ Rot ead "gPT per | Gribi's Fibnor BREI SHREtpOROLE | PHORBYSbeH of fed 1O
paper, plastjienandtoncakum ni um bi o-based naterials, or any conbinations

of 35these materials. The cup-shaped body may al so be formed of WD
2011/ 069830PCT/ EP2010/ 068173 19 paper, cardboard, bio-based naterial or any

CO”b'”at'O”%hEheég%ngﬁrVfﬁé%rcNPm§°¥%r’tﬁge qgﬁgletq3¥ﬁ %6%§ cdf. De

re-fill abl e capsu avin nmenber t he
capsul e by meansdofofe. gasa;@anﬂﬂer~Ameoéﬁnaglynmihelused my phevnnkpax
beverage ingredient to the capsule accordlng to his or her taste

pr ef & enceswaiélnrﬁﬁBﬁﬁéﬂV6&§S|H@@-ﬁﬁ&@ Phe &ESsulEPEISTi Sés &n i9ft%er nal

filter e'e”E%bek@%%b%e%dﬂhéﬁesGUQﬁﬁﬂﬁp@Qeb@@%sh%%%%OWQf tBel ik BRyane
covering the internal filter may cl ose the capsule. The |id nenbrane can be

perforabl e enbpeehable. eF@r,|ngﬁaﬁceanﬂhémouwﬁna@fﬁekiepaetEQbﬁﬁ cdrs be 15

a plastic plece w.t h fllterl&% haol es .or_sl.ots or fllterlng the centrifuged

I iquid such asn53§8F9b58r 0%88§Ff4§§£éOdTﬁe capsule according to the

pr esent i nvention can

15 The membrane preferably comprises at least a peripheral
perforable area neighbouring a sealing portion of the
membrane which is sealed onto the flange-like rim of the
body. Hence, the perforable area can be perforated by
perforating means of the beverage production device for

20 providing a series of 1liquid outlets 1in the capsule.
Therefore, 1liquid being centrifuged in the capsule can
leave the capsule via the series of outlets, then, it can
exert pressure onto the rim of the capsule. The series of
outlets, such as perforated orifices may be small enough

25 to filter the 1liquid, e.g., coffee extract. When the
opening pressure is reached, the valve means open forming
a flow restriction gap and the ligquid can be centrifuged
outside of the capsule and be collected for being
dispensed.

30
In a possible alternative, the capsule of the invention
comprises a porous 1lid instead of a perforable membrane.
The porous 1lid may be formed of paper, plastic and/or
aluminium, bio-based materials, or any combinations of

35 these materials. The cup-shaped body may also be formed of



20 conprise a substance which is extractable, such as ground coffee or a
sol ubl e or dispersible substance in liquid, such as mlk or soup powder. In
parti cul avotzhe/modsst ance can be chosen anmongst ground ceCiaPoionssiant

cof fee, chocol ate, cocoa powder, |eafi9tea, instant tea, herbal 25 tea, a

creaner/whitener, a nutritional conposition (e.g., infant fornula,
gr owi ng- up phbk rpoveterdb i) , bdehydkati echaftletiita10roPl ant, GHdiRards panwder
and conbi nati ons thereof. The capsule may include a gas with the

f ood i ngredicBfES BOS§GER2AS -ni trogen and/ or carbon dioxi de. Preferably, the
capsul e conprises gas barrier materials envel oping the ingredients’
conpartnent. However, in case the capsule is not gastight 'per se', an

out er packaferearne3Sbehasedptsolpackyt e eapsulbe iandievifduadldbleorcapsugreoup of
WO 2011/ 069830PCT/ EP2010/ 068173 20 several capsules. In this case, the
packade is %@%Q%abiflér BePRETc AhdEIcels ton eretz)&)diyn Olfhécthﬁe\ﬁaé’eg.uien%é’
preferred epbadisnert o .he apries$itng asch-ace afy,t hed wsalveRordian Lf & he
dedi cat ed beverage production device to be used in conjunction with the
capsul e acc®ediengoto lnAscpiesént o mrentieen Uler @ Carodingt itvelyt sf |ogt hednul ar
surface Om?a%@&r%@%r‘é?i'c‘é% portion of the rimof the capsule can press.
Hence, a closing action is pronoted by 10 an engagenent at the val ve neans

under the formof an annular sealing line or surface. Preferably, the

pressing surface is substantially parallel to the valve portiagn of the
fl and8-Ti ke IPi ma0&ChSSur @S%%%r 8%y stfface?Bslld alc&8PRaFESa S ght |y

concave or GeRkexzhi ng Qfe cuLvatare laskRikadigl ghdeehbonnhghat g to the
axis of centrifugation. It should be noted that the valve portion of the
Moreover, a lid membrane covering the internal filter may
close the capsule. The 1lid membrane can be perforable or
peelable. For instance, the internal filter element can be
15 a plastic piece with filtering holes or slots for

filtering the centrifuged liquid such as described in WO

2008/148646.

The capsule according to the present invention can
20 comprise a substance which is extractable, such as ground
coffee or a soluble or dispersible substance in liquid,
such as milk or soup powder. In particular the substance
can be chosen amongst ground coffee, instant coffee,
chocolate, cocoa powder, leaf tea, instant tea, herbal
25 tea, a creamer/whitener, a nutritional composition (e.g.,
infant formula, growing-up milk powder, gums), dehydrated

fruit or plant, culinary powder and combinations thereof.

The capsule may include a gas with the food ingredients

30 such as nitrogen and/or carbon dioxide.

Preferably, the capsule comprises gas barrier materials
enveloping the ingredients' compartment. However, in case
the capsule is not gastight 'per se', an outer package can

35 be used to pack the capsule individually or in group of



dedi cat ed beverage production device is preferably 20 associated to
spring-l oadi ng neans for enabling the opening of a flow restriction gap for
t he cent rwbegaehebssqui d by the pressing surface noving recatmpr@opearay from
the rimof the capsule. It should be 20ted that the flow restriction gap
can be opened between the pressing surface 25 and the capsule by a relative
novenent bekweeragacha@ihiess. Thins fiel at ickecyoveRentocamdee 08t aidied dy

ei ther the Eéessin% surface noving away fromthe capsule or the capsule
movi ng away PRESHFL RESpFESsSAG $ar facersaeh tas thy fR&1€apsul e hol der being
the nobile element. A third 30 option is to have both the pressing surface
of the injection head and the surface supporting the capsul e holder to nove
agai nst t heIhorzepokfarspd ngubb@siagt neans. pikssing surface of the

2011/ Q69830PCT/ EP2010/,06817 _ﬁi The _i nven% n also relates to a set, of

di fferent cdpsifedOedCh ot © cApLtrasefoP YEradti PaIN UG i Ne Gy &
beverage inta hevenage RHOJUG Nghdevdceybyncemd idugationaetothengapsyl e,
5each capsul e containing at | east one beverage substance, each capsul e of
the set conmphisi hgeachbdylhevihgeran fenalcosar erebatavhlng thet b
subst ance, I ng b a fl e-l [
wherein the caggggeéﬂggi %ﬁ%gg gﬁ} Véb?ﬁ gnggggk %%e%%% pof¥|8% 0
having a thiceksesse whinclprdifS.ermefor, at teasingwaccapsulies p@fonffolﬁ@dseiy,
preferably at |east three capsul es of the set, in order to adjust _the

backpgPessur 8lorSHRIERS ce 26f ST i HG Hitasi Ay freanssst the d&fiteCbnt® t he

portion of %H%u@%?s%%%lﬂﬁﬁﬁth%zQ%Psguﬁfééeeng@@%@rbﬂl%5tQ%eb%Mﬁi &g
production device. The set” of different capsules conprises all the possible

charact eri ssiugsagk d@p§Mb§ianQMﬂthxpinﬁkﬁQiam@ EEEeWaﬂﬁeth@rdegquﬁlon

20 In a fur%@erf% ect,l &he present |nvent| JProposes a net
1 rim cowﬁ eSsillg  SUr ace cou d
preparing a everag by a beverage pro ucflon s§§ten1c nprising a of

di fferent capsul esivdesd geedqgholybeongaiasert etbhvea ﬂeﬂeca&ed:ﬁez\eeﬁﬁ@e
productlon devi ce , , , ,
15 in radial direction relative to the axis of

centrifugation.

It should Dbe noted that the wvalve portion of the
dedicated beverage production device is preferably
20 associated to spring-loading means for enabling the
opening of a flow restriction gap for the centrifuged
liguid by the pressing surface moving relatively away from
the rim of the capsule. It should be noted that the flow
restriction gap can be opened between the pressing surface
25 and the capsule by a relative movement between each other.
This relative movement can be obtained by either the
pressing surface moving away from the capsule or the
capsule moving away from the pressing surface such as by
the capsule holder being the mobile element. A third
30 option 1s to have both the pressing surface of the
injection head and the surface supporting the capsule
holder to move against the force of a spring-biasing

means.



25 of the systemfor formng alone or in conbination with the device a
restriction and/or restriction valve for the centrifuged |iquid, the nethod
conpri si ngotzha/deedsbowi ng st eps: - inserting a capsulperaP2ditbecsEes in the
beverage 30 production device and centtri fuging the capsul e by the device,
wherein during brewi ng, a backpressure is opposed to the centrifuged liquid
by the restrihet iaRcal ibaskniset ren atalsve oni el tdidsf eris feoferat d-gast1 dayo
capsul es of the set, 35preferably at |east three capsules of the set. WO
2011/ 069830PETREPZ0LOL068P7PZ 122 [ErTa Sprleférved Ynode, 1 iee e tth P VE3H3IS ses:

engagi ng the valv Lan I it h V. t1.0on_of .the
bever age prggug%igﬁpgééégep)5¥ﬁ§¥g¥f?%%ygg%m%&eég?ﬁﬁggﬁb e§§ﬁfeo?hﬁés old
at the val veapeans,for bl ocking and/or limting the flow of the centrifuged
quuig until the preszure i S qQvercone 3y t he cengrifuged Iiguid, and -
setting t he®BACKkSAPESShr £°8F At R Pestr FEFPon OV8I VEVES 216 "PIRET 6N of the

type of capsul-e ipsgetied idct hendewge bynparying the phigknessi of the
val ve portion of the capsule in the set of capsules. In a preferred
enbodi nent , enkeé cREtRod ohtrLhéndc dimer PsES regepravpisdiong di fafer@mervaladds of

t he thickne of 2 ya rti of. rli t we .2 and 10 mmin the set,
nor e prefergéfycéég%génkég5gggg %g%nﬁ %%ggggrggggcgﬁ%éxanple, the set of
capsul es compeirees athd easpstileee donpesi ofs capstilreswhawi g rignthi ckresses
of respectivel 1.0, 1.4 20and 1.8 mm  Furthernore, the nethod_conprises

r ot at’ng th806§5§ﬁleo$njﬁhehﬂ%%P%eEhttaiFBP%F?Oﬁ%ﬁi%$e€Hf§§F§rn?ﬁ?né“ihe

flowrate 1cast two capsules of the set, preferably at least three
capsules of the set, in order to adjust the backpressure
or back-force of spring biasing means of the device onto
the portion of the capsule when the capsule is engaged in

15 the beverage production device.

The set of different capsules comprises all the possible
characteristics of capsules described before and after in
the description.
20
In a further aspect, the present invention proposes a
method for preparing a beverage by a beverage production
system comprising a set of different capsules designed for
being inserted in a dedicated beverage production device
25 of the system for forming alone or in combination with the
device a restriction and/or restriction wvalve for the
centrifuged liquid, the method comprising the following
steps:
- inserting a capsule of the set 1in the Dbeverage
30 production device and centrifuging the capsule by the
device,
wherein during brewing, a backpressure is opposed to the
centrifuged liquid by the restriction or restriction wvalve
which differs for at least two capsules of the set,

35 preferably at least three capsules of the set.



of centrifuged liquid through the valve nmeans in function 25o0f the

back- pressure set by the capsule engaged in the device. Preferably, the
back- pr eswore11(dcssso t he pressure above the atnospheric presrosepsaxerted by
the restriction or valve 30 neans car2range between 5 Ncn2 (0.5 bar) and
180 NcnR (18 bar), nore preferably between 15 NcnR2 (1.5 bar) and 134

N cnR (13.4 bar), nost preferably between 27 NcnR (2.7 bar) and 87 NcnR
(8.7 bar) depending on the type of capsule. WO

2011/ 069830PETAEP2816F068173]923 The FestPrcErBRTéfe8ted by the valve in the

open confi gurati .Qr or.i fi.ce( is. prefe y I b i of
t he capsul e a%%ﬂ%%%%\;%g§ti§%i§3cﬁﬁﬁf%%dgie%agéncggghggd&igg éhg%ﬁﬁ%$e
preferably betwgen hf75:landob8cOanuR privoistctpref etablge bedtweeret@nand 2. 5

Mwe, for exanple, .at about 1.7 mmR. The tatjonal speed is prefer
vont 1 811 o0 BREREEH ke DREES ST OEhBOREO M 16508 e i TH e G

bet ween 40001apdi48000nkpPRAY FOEnat i hgasthéwor Lapsul €s afe t hersatifuged
10preferably for at |east three capsules of the set, at

liquid until the pressure 1s overcome by the centrifuged

liquid, and

- getting the back-pressure of the restriction valve as a

10 function of the type of capsule inserted in the device by

varying the thickness of the valve portion of the capsule

in the set of capsules.

In a preferred embodiment, the method further comprises
15 providing different wvalues of the thickness of the wvalve
portion of rim between 0.2 and 10 mm in the set, more
preferably between 0.5 and 3 mm. In a practical example,
the set of capsules comprises at least three types of
capsules having rim thicknesses of respectively: 1.0, 1.4

20 and 1.8 mmnm.

Furthermore, the method comprises rotating the capsule in
the device at a rotational speed determining the flow rate
of centrifuged liquid through the valve means in function
25 of the back-pressure set by the capsule engaged in the

device.

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

30 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.

35



| east one rotational speed is different during centrifugation of the liquid
in the capsule, within the controlled range. 15The flow rate is preferably
control | estoto1woapsye bet ween 0.1 and 10 nl/seconds, noreprprapesiabbst7bet ween
0.5 and 3.5 nl/seconds. Again for at A3east two capsul es of the set,
preferably for at |east three capsules of the set, at |least one flow rate
is differentndurimgeendidiigation-ed 28¢he thicquighlive t hencapsul e.opBie

met hod according to the invention enables to adjust the beverage

char act eri sEP&$19VA2paPrti el &Y, Orhé 1&FdFa Pﬁtéﬁ§ﬁ@¢aéﬁd’é¥¥%ﬁ¥&$&%q 3% and

quantity of ci fi-C be T , . exanpl e,..t h - ssure
for ristretggsgﬁg eégreégg t%%%ggg?fe%ﬁﬁgg%réggilggnmgé ég% %%ﬁﬁgi%%gn for
| ungo-type betAmreni daro-dryped bevenagesor&Fupthéenpbey betwkangd .thAspercobf f ee,

a flowrate_higher_than for ristrefto and espressq t cof f ee bever ages
may. 38al 20 BeC4eeied ToRe. BEPEPRGDOT (M Tamk. prossihd by hakBtat o of a
di fferenti atedmpapsuke’ spdesi gn 7ot he system constitutes a built-in

solution by contrast to a solution where a 35spring |oad of a dedicated
encl osi ng néRBerr @l o¥ing shecdWd L021£069830PCTHERP2GU0/VE8RFRWe4n a

range of from 2000 and 16500 rpm, most preferably between
4000 and 10000 rpm. For at least two capsules of the set,
10 preferably for at 1least three capsules of the set, at
least one rotational speed is different during
centrifugation of the liquid in the capsule, within the

controlled range.

15 The flow rate 1is 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 one flow rate is different during centrifugation of

20 the ligquid in the capsule.

The method according to the invention enables to adjust
the beverage characteristics, in particular, the aroma
intensity and crema quality and quantity of a specific
25 beverage. Thereby, for example, the back-pressure for
ristretto and espresso type coffee beverages can be set
higher than for lungo-type or Americano-type beverages.
Furthermore, for 1lungo type coffee, a flow rate higher
than for ristretto and espresso type coffee beverages may

30 also be desired.

The setting of the Dback-pressure by adaptation of a
differentiated capsule's design of the system constitutes
a built-in solution by contrast to a solution where a

35 spring load of a dedicated enclosing member enclosing the



capsule in a device has to be externally mani pul ated for each beverage
preparation in which a beverage of different nature is to be prepared.
Hence, a wonreiigwpsseni ent and reliabl e adjustnent of theproamr2@oesEus e
during beverage 5brewing is enabled. 24n a further aspect, the present
invention relates to the use of a variation of the geonetry of the valve
portion of aapksimef ia capssl ecénnekders tige adapérabll gasknepelbrew 10
parameter of a beverage prepared in a centrifugal beverage preparation

devi ce duri R§CBhEcHEVeRggerFPepalrarionprocess Sd&sedate 6ﬁPﬁik?ﬁ%ﬁﬁ?Hﬁ
capsul e. Briet descyd ptLon,of Jths drgw 'lﬁesqc]é, Fyr there f88‘£?é§§en d)é] ages
and objects of the present invention wl econe apparent for a skilled

per son whenreéadibng tadvejfoineowi ngf dethal |legcldescs $ pir@ndot iegbadiveerstee of

t he present _invention, when taken in conjunction with 20the figures of the
encl oSed dr SWHgEY #Fg?nﬁgl?drc are cross sectional side views of different
enbodi nents of a capsule having different sizes according to the invention
25and a variation of height of their rim Fig. 2a and 2b are cross
sectional silde avifewghefr fagrandr, erbddPreAERt ofindepapsSll scoftefeto the
system havi g .a i m B%&H'a%pogf o here tom%‘%‘}c%“fo!fg%rh%t Lon., Fi g, 3 45 &
schematic representation o he centri‘fugal device into whi is1nserted a
capsul e accar diing dfo 4 heapnvientionoradeer €bnadapt at least one brewing

10 parameter of a beverage prepared in a centrifugal beverage
preparation device during the beverage preparation process

dependent on the type of capsule.

Brief description of the drawings

15
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 the present invention, when taken in conjunction with
20 the figures of the enclosed drawings.

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

25 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 rim portion of different

30 configuration.

Fig. 3 is a schematic representation of the
centrifugal device into which is inserted a

capsule according to the invention, wherein



WO 2011/ 069830PCT/ EP2010/ 068173 25 the back-pressure is exerted by spring

| oading neans. Fig. 4 is a sectional side view of the centrifugal 5 device
i nt o whi cwoizs1iimesssnt ed a capsul e according to the i nventcomp2oessErn t he
back-pressure is exerted by magnetic 2feans. Fig. 5 is a graphical
representation of the coffee 10 flow rates obtainable with two different
capsul es providi ng di f{geenbabackrpiessur esias axdrned i opyof sihe ot at i onal
speed of the capsule in the centrifugation device. 15Detail ed description
of the figures FigureslPadiPrs BAd"Fe relate to a preferred enbodi ment of a
set of capsules 1A, 1B, 1C according to the invention. The capsul es
preferably conprise a body 2, a rim3 and an 20 upper wall nenber
respectively a peépf odablse avesdranenall Jheée ebyethefmenbr aretd idndiatthe body 2

encl ose an encl osure rgsgectivel¥ ingge ients coqggﬁ%%fnt 6. As shown in
the fPgures, the menbr@hé4%i s*pref etabty connect o0 “an S°RYEr Sannul ar
portion R of the rim 3zthatakagpreterabky 2avhetween 1l.theraimm thRe

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

or ultrasonic weld |inkacFherepairs hdt cHetesdaby| pafpetzenhapnas
illustrated. It 30 can be slightly bended in order to increase the

resi stance of the seal to the increasing pressure pushing on the nenbrane
with tinme, due Fagde@asisi ng @f apiiec£apseeec sagt edi ent oM thet idvELfee

10 flow 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, 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
20 upper wall member respectively a perforable membrane 4.
Thereby the membrane 4 and the body 2 enclose an enclosure
regspectively ingredients compartment 6. As shown in the
figures, the membrane 4 1is preferably connected onto an
inner annular portion R of the rim 3 that 1is preferably
25 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
30 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.



WO 2011/ 069830PCT/ EP2010/ 068173 26 The rim 3 of the capsules preferably
extends outwardly in a direction essentially perpendicular (as illustrated)
or slightwgonalspssed (i f bended as af orenenti oned) rel acr&re@otobs7axi s of
rotation Z of the capsule 1 (see figwse 3). 5 Thereby, the axis of rotation
Z represents the axis of rotation during centrifugation of the capsule in

the brew ngrdevirGe: 3 toshend dehesunder steedribal thecshewduenbediiRentn i s
just 10 an exenpl ary enbodi ment and that the capsule 1 in particular the
capsul e body ZIFESHANGE TR | v eneFornehdlt ake (2ar tods SHrPtefentor

enbodi nment s ps: - 1B; 1C,ar refer I e es.
However, it Sslh[gﬁlf:?ﬁbzllﬂn%tsll%%é Eﬁ%t b’%ﬁge?apgsﬁl ggb%gﬁbggkg\gg??mﬁéﬁaﬁﬁz}# one
beverage at ta theeaxfier ogxanpleioca Volinmehef cogisfiide éxt(saet fsuffriecident for

filling two_cups.at a . sane tine._ 20The body 2 of the respective capsul e has
L single coRGBYSRar 1o 5% 6 OBe of SyAPI Al e BBERC T Sagdtt | SBrG. W - .

d3. Therebyyrotheipart haniag, 5@pt5§fﬂgé{t§§nwebf bena coppdnuousiy taencat ed
or a partially cylindrical portion. 25Hence, the capsules 1A 1B, 1C

pref erably borpiigedgiviférent vol unes but a same insertion diameter 'D .
The capsule of figure |a shows a small vol une capsul e 1A whereas the
capsul e of figure 1B and 1C show a | arger vol une capsul e 1B respectively
1C. The i nsert istwudidanet ermndB-stdod stier ebye dehewm pedodtmbhe liisnejwaft

i ntersection between the |ower surface of the rim3 and the upper partion

of tHE body?s. BSWEVRTY t TRAG & anctMer Feter ehfFngCaPateter lof ihe
capsul e in thetdeviige. +n0 20344 06983QPCH ERZQLMQ681¢3 the invention

can take various different embodiments.

The capsules 14, 1B, 1C are preferably single-use
15 capsules. 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, 5b, 5c¢ 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.

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

30 "D’ 1s hereby determined at the 1line of intersection
between the 1lower 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.



27 The body 2 of the capsules is preferably rigid or semrigid. It can be
formed of a food grade plastic, e.g., polypropylene, with a gas barrier

| ayer sucwoasiié@doand the |ike or alum nium alloy or apcampPa@becsal7s pl astic
and 5 alum nium alloy. The nmenbrane 47can be nade of a thinner material
such as a plastic filmalso including a barrier layer or alumniumalloy or

a conbi nati gaecofpqliasti ¢ ranthal v s Ly akkoyprekhe dsmnbrangi4 bs usuwally of
a thickness between 10 and 250 microns, for exanple. The nmenbrane is 10
perforated Foflereath n§eEheshat eFMedl &f a3 WePP e afescPLbédiFat é-9-n the

description e al. fur r (S e abl.e i a
ar ea. InsteggIg?rgﬁg?%g%ﬁrgﬁéqhﬁytﬁggcg%ggﬁég %%?%ﬁ%égégngé gg%%Sgﬁé I
conprise a tihgi didre sem atugiditndafenrberorwhd chapiedies abfy phas ttike afrar m of

a disk of plastic.conprising central portion havin ninlet port for
anabl Png t he TPt Fotlc AlomYor el eFoFabecti o tmatiberedndPor %a Weriter al

portion haviageehhaudieieMd akl yraxranged 1200utd et i 9penkngs. aThevaldne
di fference between the snal|l and | arge capsules is obtained particularly by
varyi ng theldgptrh qdlalypie)moflipe body C@forhet capsafedliratihe a36t. In

particul ar, he .dept f t b e, spal sul.e _1A.i.s t han
t he depth oﬁ%ghégégﬁyagﬁ%¥ﬁeqﬁ§?gg¥“%%%§%|%s BPEQ&gﬁgfggogrégfﬁgﬁggg
equi val ent peratveehl ust rat@d}soode ctroneht &dr ditdrgsent vokunesbwaukd ke to

vary bhe bott om shape of the 30capsul e or other dinensions of the capsule,
e.g. Wits dPErECERted  TPRe SKERAILIVEI urdScapdiicd 1A efabl ¥ iddnt dihs an

amount of extLactien i ngredi ent, 1. 4e8tound 60l f eene sl lgra35t hand he
anount for the large volune capsul es 1B, 1C
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/or a
peripheral portion having circumferentially arranged

20 outlet openings.

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,
25 the depth of the body of the smaller capsule 1A is lower
than the depth of the body of the larger capsules 1B, 1C.

Of course, an equivalent (not illustrated) mode to obtain
different volumes would be to vary the bottom shape of the
30 capsule or other dimensions of the capsule, e.g., 1its

diameter.

The small volume capsule 1A preferably contains an amount
of extraction ingredient, e.g., ground coffee, smaller

35 than the amount for the large volume capsules 1B, 1C.



WO 2011/ 069830PCT/ EP2010/ 068173 28 Hence, the small capsule 1A is intended
for delivery of a short coffee of between 10 nL and 60 nL wth an anount of
ground colbDeelwepgni sed between 4 and 8 grans. The | ar gecTEepsioloes7dB i s
intended for delivery of a nediumsiz8 5 coffee, e.g., between 60 and 120
mL and the | argest capsule is intended for delivery of a |ong-size coffee,

e.g., betweennt20 am¢ SRQNL.cdpgthernores theenedhumvsi ze1cekh-ge ogapsul e
1B can contain an anmount of ground coffee conprised between 6 and 15 grans

and the | on§hsirze cedfeee ofodmisias 1 ciln @t aP nmanvafbuat @WQ@Q&J
cof f ee bet a I h aps n e
r%@%uﬁd Q%f%%eg r1§%&“ggg¢?%h & gn&b?e% gﬁs' T%% aﬁﬁﬂbround

accordi ng the inventio y cont ai er ent s of roast
15cof f ee or cepkliges oinukieneMEndedglﬁSramﬁﬁdhmhaNing dafﬁmmiﬂumﬂsxzﬁj ng

and/ or_ gri ndi characteristics di cated._in flgure to lc, the
geonetry of C P%g SFirm 8- Fay be® %‘%%?eoéc{] aé%n‘pgz Mporai a %, BH9Haped
20 cross Se%%b@ﬁlgaWkﬂ91§Be§a8H|&brOU§@11@é@§r@$IQ£ 8ohgraedei e did ection
perpendicular to a plane in which the nenbrane 4 is arranged. Thereby, the

t hi ckness hk,-9h2, bREwekNt RE Or iamA3 509 pref @rummra@é@t,ecmeontehﬂelmme
and/ or char%%%ﬁggi%#&%;qf Hﬁg(gﬁyer gygség ogggt% n%q d ng%ééshown

capsul es 1A Yorder to ena e an a nent ack-pressure
exerted ont aotnbe icapsee wahen deimy Ehchoses bydatﬂedﬂ©&@edleQCMMﬂﬂu¢

nenber 15 of a beverage production device. 30ln particular, for capsules
cont aPni ng 4°BRHELE DG Sttt afe SBPeRhnel 9reugd cRpdere bfﬁcweqnn
order to prepang €odqramki stretto or espresso coffee beverage, a slow
extraction m ght be gésired for providing the coffee with a high intensity
(i.e., a large anbunt of total coffee

In addition, the capsules in the set according to the
invention may contain different blends 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
20 cross 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 1is preferably adapted to the amount and/or
characteristics of the beverage substance contained by the
25 shown capsules 1A, 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.

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

35 solids transferred 1in the coffee extract) and a thick



35solids transferred in the coffee extract) and a thick WO

2011/ 069830PCT/ EP2010/ 068173 29 crema. These characteristics can be
conpar ed wo 2a11ioagsser extracti on which m ght be desired Por/Er@olbesies age
com ng out of capsules 1B or 1C conta9ning a | arger anount of coffee
powder. Therefore, for a given rotational speed 5 during the beverage

extraction, ctBeahackrdyessil €aOfedi apsyl eahAref @ongimtdercyobumister
containing a smaller amount of substance is to be adapted to be higher than

the backpr e§stréecsf onargercicapsiiite B &rs 1CQohPaI ARG L& VRIrgREr bt of
substance. Qﬁgorﬁf ”%ﬁﬁéﬁ?% i gat ed 10,44 JFC]M? Sahllaﬁjgﬁl eakﬁgh}{ﬁ Rariion

8 of the ri or caps i's chosen to be higher than e I ndicate
t hi ckness h2orféespecpowaddy. hIhfeore foapsul €ésrlB r gspeat | vet yt 1€ aHengeed he

t hi ckness h of .the respective capsules 1A 1B, 1Cis adapted to increase as
a function GPEERE vORGMPIEITSE CRBbLAESLaRA/ GG h ShoSRE SOF eVt age

substance cenbpaiunediw bhi B theinespechive capsuliesndor exanrlearfdmte
smal | er-si ze capsules as indicated by figure la, the thickness hl is

preferably ehosenbsbahec20t hetteehel. lapde@. 5 qrmbeFohighggertBize tdepsul es
as indicate [ | h-an t hi SS respectiv '
preferably gﬁgég%e?§5§§ bggwegﬁkiggpg%%#géEi g%% §%d ﬁéS(ﬁ%¥§%§112%wé%n 0.5
and 1.5. O hdouese smchnvalaes seds tdirfdfeer preattiyndependiimg dmdilketed

configuration of the valve 25nmeans, in particular, on the device side.
HoweVEr | as "WFFDBES| dtePTeXpraiidd WPk réfeferde G filgurté ™ BETWS it is
to be noted;hhaty the dd ckness meynh&s Wehh dBErease -ased fyunchin Ofthe

vol une of beverage 30 substance contained within the capsul e, dependent on
the force | oadicrgtawany dxerfirng ypredsf i hBd fasrsectovalhe tEm 3ience,
respectivel¥h%hgjpng%£§§g n §f0£ %h@epae%%H%el(ﬁyen Qgg £apsyle h% %leosed
in a beverage prodUc I'on device Pcf. F’gures 3 aﬁfgﬁ. ! !
adapted to increase as a function of the volume 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 1la, the thickness hl 1is preferably chosen to be
20 between 1.0 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. 0f course such values can
differ greatly depending on the configuration of the valve

25 means, 1n particular, on the 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

30 substance 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 1s enclosed in a beverage production device (cf.
figures 3 and 4).

35



WO 2011/ 069830PCT/ EP2010/ 068173 30 Furthernore, it is to be noted that
force generating neans are provided in the device can be made

non- adj uswaehkba/depssor der t o not change the applied forcepromtEr2@0/0681¢3 0Si Ng
menber exerting a back-pressure onto 3he rimof the 5 capsule once the
capsule is engaged in the device. Accordingly, an adaptation of the applied

back- pressuraricscprei-er abky isokel ypedone by treans Bfcd hensardtatipomeefnd he
geonetry of the rimof the capsule. 10As shown in figures la to Ic, the
wi dth b of ﬁﬁ@tﬁ&§%ﬂ@@@ckﬂlﬁﬁ?sdﬁﬁdpﬁI%ﬁqrﬁ?vﬁﬁ@% ﬁ@ﬂrﬁéﬁuéﬁapﬁé mm |t

i's preferabl; al r n (o] t 4 ules
1A, 1B, 1C St t%%eecgdéf% 51 i %m i g%g %h{égrgétgo%é)%aséﬁg eRi cekn%gossci?ﬁﬂs
h3) of the membérrespectnmglyathbaehﬁptass@retrumt©n Bhof mimspeti f ithe

capsul.e may not only be adapted with regard to the vol une, Qyt | so with

a
regard to t AEPARY ﬁreOBFethégﬁevgﬁﬁﬁgl?ub§§an8§ﬂﬂ9%f Fho e SiSy,

conmposi ti onac20reti gl y¢oRhalne t@kﬁ%hnth%h%aﬁﬁﬂhqéﬂﬂﬂédﬁﬁﬁré§§hre is
back-pressure resulting when the rim3 of the capsule is engaged with a

portion of Vépﬁér@blwhéﬂﬂéﬂwba@@@edév”d%@aﬂ% afj tdcedvanl 3t desi pEd thaE ue.
25Fi gures de%ﬁgt%E relate tq f %t@%$ Qrggg red embodi ments of the capsules
i the he

according t esent T nvention the shown enbodi nents of the
capsul es 1D and IE preferably conprise the same dianeter D as capsul es 1A

1B, %8 30 As shown in figure 2a, the capsule 1D is of frusto-conical form
conpri’si ng &Sh&dy™? &%n@ﬁ?%f%ﬁeﬁ%f%%l§Ccoﬁg?aﬂﬁdﬁﬁlP PR BRRESSSE O THer eby,

the rim3 ofcthgicapsul g s §onmed {zQWQr%or‘MﬂdhtB% bady 2.iAs ipdijcat ed
inthe figure, rim 353 of the capsule is preferably of essentially

rect angul ar PWOf202bL069836RPCH/LEP2016/ 0681738e different embodiments of
the capsules 1A, 1B, 1C of the set.

15 It is to be understood that the thickness (hl, h2, h3) of
the rim 3 respectively the annular protrusion 8 of a
specific capsule may not only be adapted with regard to
the wvolume, but also with regard to the nature of the
beverage substance (e.g., amount, density, composition,

20 etc.) contained within the capsule such that the back-
pressure resulting when the rim 3 of the capsule 1is
engaged with a portion of valve of the dedicated device,

is adjusted to a desired value.

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

30
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

35 3 of the capsule is preferably of essentially rectangular



31 cross section of thickness h and width b. Thereby, thickness h and/or
wdth b are preferably adapted to the type of capsule. Thickness h may be
di ff er entwofwtilnsogsnef erabl y constant wall thickness t ofcrmrcapssiie. 5 In
t he shown enbodi ment, the nenbrane 4 31s sealed to an annul ar portion R on

t he upper surface of rim3 of the capsule. However, the nenbrane 4 may as
wel | be seakedsko theteompl etre wppeknsiisf ace ehdri Miditsuch t hathgpandsi,on R
10equals width b. Figure 2b shows a further capsule | E of a set of capsul es

accor di ng t 8PERENEEESENtAIM Nt TORED| B teHiSs Rifdiodli drehf EAePEedmEer ih6F t he
rim3 is ad d entrral. l1oessenti y enb trusi 8

pr ot rudi ng gg%%e %ﬁehgﬁﬁfﬁﬁg plang o?%%heﬂuﬁ%§% &§1I8Z§g%r?hg r?§1qﬁﬁzthe
context of phefiemwenli oonsthett kedhknessckhesgor dhilthe" habsulk3”, etc.) is
measur.ed fromthe | ower surface 20 of the rim3 to the highest point of the
rim fi.e., when an extension is provided fromthe highest point of the

extensi on 81@f tHdM SnothechbekRess , i sRNYMENLE e elf edd | v, digt apceyvhi ch
is 25 adapted to adjust the back-pressure during the beverage extraction
process by PRsEAErorP®ftidie Bapsule¢ nupherdeide@cs af | Iribe § upfhdmhe

expl ai ned. é%pghh%§t%%w%%éﬂﬁ'%Hé*ﬁgﬁkﬁéhéi8“$§§ gg &81ch%n%e%ﬁe%n%o

the complete upper surface of rim 3 such that portion R

10 equals width Db.

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 is adapted to have a central
15 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
20 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 1is anyway the effective distance which is
25 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 1lc and 2a and
30 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

35 to the system of the invention in a closed state thereof.



30 2b, the capsule rimportion 3 may take various geonetrical designs in
order to influence and adapt at |east one brew ng paraneter during the
bever age wotoaeichssn process. WO 2011/ 069830PCT/ EP2010/ @68&P3018868liher eby,

t he device conprises a rotating capsul2e hol der 10, a driving neans 27, and
a collector 11 onto which the centrifuged liquid inpacts and drai ned

through a bevierage, outhet 432 cEhe-did Vi s MeanS Ak iGaN @@p@un@t alyrgmtor 5
which is linked to the capsule holder 10 at the bottom side (as
|IIustratedﬂ06r3t6b1§ﬂﬂ9(WﬁﬂnﬁIalmt@%@e@)CO#&?FH@PnéﬁeonﬁﬁeWﬁ%ﬂ@x?he

conpri ses “@Eﬁ%rl?b?%gl%g‘ﬂgﬁ%r <H§¥Hﬂ9%a&réﬁh§§tEﬁ?oﬂsﬁb%Jligmﬁﬁ%ﬂgtlon

arranged to pierce 4 of e capsule 1 in"a centr
t her eof . TheuitApéctliZon nEars dfﬁmnmgen@bhy al'soceonprl s aoseriyesnagforout | et

perforators 24 as des n W2008/ 148604. or di ngl tlets are
produced in ﬁ “dnnf a lBg?g diP of ?héﬁﬁﬁﬁgﬁhﬁéAﬁg ﬁ é%éng %Sitdhct ed
beverage togslieavealSithes¢apsube érdﬁbbnglbge(h@EaEuQﬁ%krﬁﬁééﬁent t her eof .
The injection nmeans 18 are connected to liquid circuit 22 conprising a

liquid supply 21, a punp 20 and heating means 19 for providing a predeflned
I f h dt I
Vo' ume o gg&%ﬂe%%%éu”tﬁgev e'v%' tﬁn &H%e%a%%‘ée% 4 %rc't’l%n %a%%"%ga ok ch

extraction process ice fur npri ses a ion
is arrangedhewﬁ@gnberenUeahhwnt@emherwaBeMeumpeQMnmmqﬂﬂUxﬂ@n&ﬁ@@MﬁHélhas
a | ower annul ar preSS|g%%surface 15a. 25 The val ve portion 15 and the

i nj ect)i on ufiPt18har é prlef'etabtyPmovabt e i €h0€8§5é&t 206 tid A hol der
10 in order rhe enaple& san, inseidi op f@r%&)tl'yor!alcgotggmltgﬁp§é” g Ld:aand

fromthe capsul e holder 10 before 30respectively after the beverage
extracti on pfocesslet 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
15 the capsule 1 during the rotational movement thereof. The
injection means 18 are connected to liquid circuit 22
comprising a liquid supply 21, a pump 20 and heating means
19 for providing a predefined volume of heated pressurized

ligquid to the capsule 1 during the beverage extraction

20 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.

25
The wvalve portion 15 and the injection wunit 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 the capsule holder 10 Dbefore
30 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 Z.



WO 2011/ 069830PCT/ EP2010/ 068173 33 The val ve portion 15 is al so nade
noveabl e i ndependently fromthe injection unit 18 to take into account the
di ff er entwpassidsbssot hi cknesses of the capsul es w thout aCirarkemngesine
relative position of the injection pastion 5 when engaged agai nst the
capsule. For this, portion 15 can be slidably nounted about injection unit
18. In openteenfiguratpont Dént he val veLsa hehat nvekyosealilnddgumdeestini ction
is created, between the surface 15a and 10 the val ve portion 8 of the rim
t hat enabl e$TP8 fbhee thecEt bW ofultdnt it uged FrEAI dlihe o acHAMowhét of
liquid proj g ?grgﬂtto.éggs%HP@CttﬁiLgljr‘?é:seselsl of¢ tEﬁedeé/éF%&le@e JigSdcetion
forms an annul ar opening of surface area preferably conprised between 1.0
and 10. 0 mBffEheiagr face Adlat tac obosheibhowfr esslhe | ¢hijentdan wamtion

dependi ng on_the set backpressure value in the valve by the .capsul e and
r ot at Ponal &B@Ed%ﬂ%ﬁg CAFSUEE WhéEr &iaﬁsiuﬁegeﬁé)rralt\éllﬁe et H«La% speed,

the larger thessunhace abeaccd0tbeucapsykechohdenhitOihkas an inner
circunferential surface 10b that forns a referencing dianeter substantially
equal to dianeter 'D of the capsule 1 so as to ensure a tight fit of the
capsule in e ul | der. .10 W t ho possible radj 25 T

capsul e holggr(%%B?scgpeggg§8F§%ﬁ0I%%mﬁ%ﬁ dz%%p%hoﬁbhkg%a?ggg%%n??g'%b be
abl e to accanmmmdateestalilctciapsul €scotathe, sektwhecordiangsyrfacaniiue acapsul e
hol der is sufficient to receive all the capsules 1A, 1B, 1C 1D, | E 30 of

the 98t. ThEDShIRR VEOINEIA Bl Yerminat €8 bhatheverage &6t F&r 2 Hirch as

formed as at)l.gasir openeperuduat didect ed tg one,gr BRI 6 LUPSrt q 1GRIklect
t he prepared beverage. WO 2011/ 069830PCT/ EP2010/ 068173 34
projected onto the impact surface 11 of the device. The

t he

restriction forms an annular opening of surface area
preferably comprised between 1.0 and 10.0 mm?. The surface
15 area of the flow restriction can vary depending on the set
backpressure value 1in the valve by the capsule and the
rotational speed of the capsule wherein in general the

higher the speed, the larger the surface area.

20 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 1in the capsule holder 10 without

possible radial play.

25
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
30 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.



It should be noted that the capsul e holder can take various shapes and may
al so be forned of a sinple annular hollow ring. O course, the capsule

hol der nayohkeiwmpdsaceabl e by a different capsul e hol der peumEP2@9/068175bet t er
adjust to the different sizes or shap@s of capsules or to adjust to a w der
range of size and/or shapes. The capsule 1 also lies solidly onits rim3

onto an uppet fkapgedl0ge ofndthel capsutl ethel derpdQ1wi thoudet he-0dy 22610
substantially deformng radially. In this configuration, the water

i nj ecti on uNPE1P8sasdaPrs IV Pordioh 25 hpemefigafed &gairdst aellenbr ane
4 and rim tivel The- sy, her f va b ngagenent
of the valvé%%ggﬁio%%fézonﬁhe(§é§¥%% ah@g%algégggg?iohggdég tﬁg§15%%bsule.
The val ve 23ep3dadesibgredbio x| asief indert t heporlee bblderesslhicienta<| asure

| oad qgbtained by a | oad generati system 16, 17 conprisin r ef er abl
spring-bi asPh§ 38 BPAHEAT The = Tha SAEHRG birddeig 6 GRERE 10 AR e &

predefined pesibi gatukead ont @ithe enehesirgsrREbEL3YSr tREpkead primarily
distributes itself along the pressing surface 15a of the vaFve portion 15
acting in closure against the annular surface of the valve portion of rim

3. 25 Such rf I e i npl nul ar. . cont.act, |line. _Th fare,

t he val ve Ziﬂﬁoﬁégfﬁééc?o%gggoeﬁeghg%#ﬁg%§p§3hlF%rQ%%EBCéﬁﬁgffﬁbg%%F%duid
until a suffilengnt resstrelices expsted omldke upst meamoareactod bheyval ve by
t he c§ntrifuged liquid exiting through the orifices c¢created by 30 the

per f dVat i ngSEPEMBREL224Y 14eSHIWURP bE2ASEEdYt hat” t hBLFalGPR IR ideVi ce

can be desi gpned.as & single rabber: el agt g omemher, yi ehogopbhnes st hg e
spring-biasing function and the pressing surface 15a. I? shoul d be not ed
t hat a snal Enbieqeidd abeakage thkr ovglbrehe Valavel méans r23oeay ive 1351 edilier ed

ggia/ngggoégg}gﬁggT%%%ggaf%&%scgn%%h@%gZ%nkgh%ngggement of the wvalve
1

portion 5 of the device and wvalve portion 8 of the

15 capsule.

The valve 23 1is designed to close under the force of a
resilient closure load obtained by a load generating
system 16, 17 comprising a preferably spring-biasing
20 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 wvalve portion 15 acting in closure
against the annular surface of the valve portion of rim 3.
25 Such surface may also be a simple annular contact 1line.
Therefore, the wvalve 23 normally closes off the flow path
for the centrifuged liquid until a sufficient pressure is
exerted on the upstream area of the wvalve Dby the
centrifuged liquid exiting through the orifices created by
30 the perforating elements 24. It should be noted that the
valve of the device can be designed as a single rubber-
elastic member which combines the spring-biasing function
and the pressing surface 15a. It should be noted that a
small liguid 1leakage through the valve means 23 may be

35 required that helps vent the gas or air contained in the



35 capsule during the filling of the capsule with liquid (not shown). This
| eakage may be obtained by small radial grooves or orifices provided in any
of the vavoeoparsbssons (portion 15 of the device and/ or PcmER2@b/0t813
capsule). 5 The | eakage nmay al so be dist ai ned by snmall enbossnents on the
menbrane 4 to create a | eak. The snmall enbossnents could be on the surface
of the val veapeilieoAutingTheel ifguindny ows thhus Retween itdhe 1MeMIaNG A and
the val ve portion 15 and forces the valve 23 to open by pushing the 10

whol e encl osPAY bR 135 WpWerds atpai nd t RETROPEE oPYt e | AgiPiddsi ng

el ement 16. E%%v‘é%“to&” %qdé acﬂe& hys 559“@3%%38 %%Jeeyorft%'
created bet%éen t he sur e portion 1 t he upper surface or
l'i ne of the(pbmtaoorZm&ocfudhegchnmkunnaﬂ@/oﬂhelhjquldf|Shehus¢Eﬁﬂ&ﬁed at
15 a high ve OCIt ainst th Iec&) 11 a ndlc?é y arrow Ain Fig
3 or notheF 9F%§ﬂ Y Bt et %8 Fn A ?%% eVIEBSpigEEd 6§¥ween

the col | ect @hecangkdihes yval ve 23 69@5t§hQMﬂleaQOTh@kﬁbyma@Zt&ﬁﬁ&déﬁhéﬂ%éﬁhe
beverage out of the capsule 1 is obtained by driving the injection unit 18,

the val ve péptilen 15 aid the dﬁﬁ@ﬁ%@éh@ﬁdeihio‘Fﬁ@éth@pﬁmlpﬁ t he- cdpsul e,
in rotatlon+%§% gbo Hwﬂ§'%h§§ 3; tEggtl Q¥iﬂﬁgd’4ezgmi gg \épo and
r|ven

16500 rpm Fotation is yaro I'onal notor connected to
at | east theoeapsul eshalrderfdrcor g ecdiofn RBI tol8peHenge pudtiringg the
operﬁblon of the capsule 1 placed into the systen1accord|jg to the

i nvertti on, thel EaﬁgﬁﬂésinﬁsmﬁgpﬁFe& SabBle s 8RS S2. iveréByS (Giquittf whi ch

is centrally prAh8CHed s34 @tlemrene qapsuhe Loweuwlid fend 1tie, e quided, al ong
t he i nner surface of the side wall of the body 2, up to the inner side of

t he menbr anér4nsgndstehéhet hﬁ@@ghmh@npem@rteﬁe@e@wﬂeet thhie] tselmfr@@eoriém ngs

created in the nbrane 4 q% tn% %%rf%ratln% %%% S.2 - Rue % therlm
centrlfugatlon tSF FRE §§quU| i°n the gg SulPe " 1% he I|qU|d “an hfh

i ngredi ent s30br wﬁkﬂﬁiihﬁﬁﬁ&3QRGIhEP2@10T@§812§u3@ subsharce jprcavaded
within the capsule are made to interact in order to forma liquid
conedti bl e EedID I TRAE ekt PaRE)SE5ERS £Ad e Undet stdod EH&E LERAe For ce

acting on the rimy3 of fhe C%p%HI%ﬁk%ﬁbﬁr€é§t98a§9%f%9§e%§%dc%&ﬁ%iar

adj usted by the geonetry of the rim3 such as e he thickness h of the
rim3. Henceelﬂn<phrtheuh&wltbezexemﬂbdbbawkepreseur@ob&&¢tnm?oandhekmin13
can be adjusted b% aQap in%

valve 237 (nodt sthown) .

20 Thereby, extraction of the beverage out of the capsule 1
is obtained by driving the injection unit 18, the wvalve
portion 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

25 driven by a rotational motor 28 connected to at least the
capsule holder 10 or injection wunit 18. Hence, during
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 1s centrally injected

30 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 through the perforated
outlet filtering openings created in the membrane 4 by the
perforating members 24. Due to the centrifugation of the

35 ligquid in the capsule 1, the liquid and the ingredients or



10 the thickness h of the rim3 to predefined values thereof. Thereby, a
hi gher back-pressure can be obtained by a |arger thickness h, since this

| eads t o wohbghmwpssconpr essi on of the spring biasing el eremtePi@obsich t hen
exerts a higher force onto the pressidg surface 15a. 15 Correspondingly, a
| ower value for thickness h |eads to a | ower conpression of the spring

bi asing el egepktibcandrbhusedt @idniel ahieve el hekceatt ithg ot dhet
pressing surface 15a, so a | ower back-pressure. Hence, the thickness h is
preferably dési §8€6&Tt otioncieade for 1200BCai KNG & dsul tieng -hi gHerauid

back- pressur, tré%gqﬁdingly, in a sinple node of the invention, due to a

particul ar adjustnment of the back-pressure, as described, the resulting
flowrate is set e.g. dependent on the type 250f capsules (e.g., 1A 1B or

1C) inpserted in the device, Thereby, the present invention constitutes a
b 1455 SOt Fn Sacass diHE i S her Bor FRGCF 0atEORS: e ot st

menber 15 epgl Qﬁiéﬁg:éﬂ%l@pﬁubg %aﬂe%s@n@evsi&efé’& does Reh haveddreq
external ly mani pul ated for eac everage preparation procedure in which a

beverage of bdi fhér @momedtrur ©f Lo 1em pf eparedas| AsPead et hdighmieng road is
preferably held gl a '%9”%t.a”ﬁe%gdefir?e%a‘é%li‘é%l'a@r géﬁ%}[ %%er_e@&?! &0

accurate adjustnent of the bac 35pressure by nea e variation of
t he geonetryprekstiie \A20H]/Q6983OPETMER2 10! 068173 383¢tedmby afdadie ng

caps%je. Hence, a nore convenient and reliable a%;ustnent of the
back-Pr essutr@Sohtd CtRESEaps Gife tEedd g BV EFAGEIHREH G s trdssh-

according tQhEQ%bgﬁesgnthiéh%¥“iHHbHJ%ﬁ%Bgﬂﬁ%i canl Npa NOHE $QPAI sty caf ed
node of the invenfion, the capsule 1 nay as well include identifyi'ng nmeans
to control Beeweng pgdrianetsers dnd/ opiinater &btiswi theade bever age hpraduct i on

device. 10 compression of the spring biasing element 16 which then

exerts a higher force onto the pressing surface 1b5a.
15 Correspondingly, a lower value for thickness h leads to a
lower compression of the spring biasing element 16 and
thus, to a relative lower force acting on the pressing
surface 15a, so a lower back-pressure. Hence, the
thickness h 1s ©preferably designed to increase for

20 obtaining a resulting higher back-pressure.

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

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

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
30 does not have to Dbe externally manipulated for each
beverage preparation procedure in which a beverage of
different nature is to be prepared. Instead, the spring
load is preferably held at a constant predefined wvalue in
order to enable an accurate adjustment of the back-

35 pressure by means of the variation of the geometry of the



Thereby, the identifying nmeans preferably enable to provide information
about the type of capsul e engaged in the beverage production device.

Accor di ngivg,20fweevd3ng paranmeters the vol unme and/ or the recatEponalocapeed at
whi ch 15 the beverage is prepared nmay37be automatically adjusted by the

devi ce dependent on the provided information of the capsule. Custom zation
options nmayrahsosbecprovhdedcipsthe. useendoy epahbhdng thevmdiddcatdren by
the user of certain extraction paranmeters within given ranges. 20 In a
preferred ewBodPReft 2SO oif ofhwaPyek oPr fF A3 0Pt Re eGP SIARS U Sy be
designed to-f i LEylng, means that proyi i i1 nahl
infornationltgit gﬂ%eggggkéééag%uncpﬁ%nggfE?tgyéggﬁe??%#ﬁﬁiﬁg% ??s%he
particul ar 2vetkincknessntTbher eby enbhéedevi ce preferably conprises sensing
means _.26 designed to interact with the identifying neans of the capsule. As
il lusPrated in Fig. 3, the sensing neans 26 of the 30 device can be a
pressure senson GoRREGLEHN ke ithe choadgener atind niRans ok, thée fadhee

devi ce. The sensing nmeans 26 are preferably connected to a control neans 25
of the devi éempii @rderlilo ipcdvicge lidehdrimatlingn Megingt é¢ @t lp lasening

presshr o or PFar L6 Waruc TAHGr el LR WO 2011/ oRooRer R0 O BERLTS 38

control neansv2beare preferably connected to at |east the drive neans 27,
t he RYMP 20 and the heating nmeans 19. Thus, the brew ng paraneters such as
the rotational speed of the notor 27, the tenperature, the pressure and/or

the 5 vol umgnaf-cbhe |ig d ﬁ&wld%ﬂm@ the.capsplerdurbng the bever age
production procesS may be adjusted dependent on the provided information of
t he sensi ngprmeanse26.niarnpdritdrcidlaeyt t hbet Rivekness hapsutheenigao8di sin

desi gned toté%ry t he resultggg%h?qgk3preggure of valve 23 in or?gr t.0

10adapt the remfﬁﬁmﬁgﬁﬁheters of “the parY%%ﬁrar 58959&8g1¥0 berﬁwgﬁg%ed.

Furt her nor epairBrktiBeti @Rcofrolliges ansigdri her Mattiaen oy 1t R pressung isensor s
26, the rotational speed is adjusted at the desired value that corresponds
to aldesiredDfl SRVEALES AS PrEUTT BRY f BP eAttoPebdsadr V1599peéd r aiges

can be sel eeted as, funchi0a,8tnt he,sensed JiBLORERL | AN ydhe, seBs! ngdreans

26. Selection of the speed Is provided in"the control unit 25 whic
control s inceesutle .t Restotrary tronorp26 casd miafy REces Sar pridve dedow a athe of

the pum> 20 Lo, ensure. suflicl ante syoply; of 1iguhd En.20Lhe capaule as, o

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 its geometry, e.g., its particular

25 thickness. Thereby, the device ©preferably comprises

sensing means 26 designed to interact with the identifying

means of the capsule.

As illustrated in Fig. 3, the sensing means 26 of the
30 device can be a pressure sensor connected to the load
generating 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

35 capsule, 1.e., pressure or force value. Thereby, the



In a different node (not illustrated), the pressure sensing neans can be
repl aced by one or nore distance sensors. For exanple, the thickness h of
the rim owo 20m/088838ensed directly or indirectly. For exaopleromhesizengt h
variation of the | oad generating neams 16, 17 (e.g. spring |length) can be
sensed by di stance sensor and provided as information to the control unit

25 for adj usbihngothechewiowy pas aped esSab By JeonhBEr £0t abi aR Speed and/ or
vol ume 30of injected liquid. The flow control principle of the invention is
|IIustrateddFﬁVﬁgf@¥PSTﬁ€rgﬂéth@WWHL%@réﬁék the &rsititi%nmefrnghe 2 -

b fl te, G0 f :35af ungt f
everage Tl oy, Lal &y, £L48.o %g{o&er(%n rpr§ %g;k( %”kﬁée%)ot%% 32@.1f weddpen o

the rotation spee of the
2011/ 069830BET/LER2 G3/B6817,3 G&EtMBmpef$Emeat chpsulres s(iree anbiaokf amees) .

The backforce_.is here the faorce exerted t he nular i ng surface
1o e Lo oREn s chaE orobrth e | baqias et S edbr R Rt ce,

onto the capsykeagel idREAMEN SpFb3ESs Smaf; Qﬂité@ﬁu§t&@n§b9@hu@gttQﬁi the
pressing surface in contact with the contact surface of portion 8

represents &b6utPi8Biand. Iheolmweiorurdfe t&Sr eSEABSNE c@@@@$e Settilny a
backforce of,.¢40 Newton Lo @ bagkpressure of,d. 29.Mba or 429 Bar) . The

upper curve represents$ anot her capsul e 'wi a snal ess of its
portion 8 seh&yngﬁ&om&&mﬂﬁﬁdq BatbmpfebaﬁkéObﬁevﬁluyﬂge15@ Nevken t(or a
backpressure of 0.8 Mpa .or 8.19 bar) is apparent that the flow rate

can B8 set WﬁﬁFntﬁel &F&&lpgngéra@egemo O§ 83 PR THYSEE T Ve cdsul es

whi | e mai nt aini PPeBalaq! el atdwalne MIow rl@lnggu%taehatb@nadhespes%séd e.
9000 to 12000 rpm If only a single capsule woul d be utilized providing a

si ngl e backfiofesmef 1050 Newtt@@ phessane fdovw erhgeowoutlde be admtaraad lonl y
‘r’“ﬁtnh a much Larger range QL SBeedsr lycdir LELMEER 9000 and e tfan 16500
a desired flow rate. As a result, different speeds or
15 speed ranges can be selected as function of the sensed
information by the sensing means 26. Selection of the
speed i1s 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

20 the capsule as a function of the selected speed.

In a different mode (not 1llustrated), the pressure
sensing means can be replaced by one or more distance
sensors. For example, the thickness h of the rim can be
25 sensed directly or 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 wunit 25 for adjusting the
brewing parameters, e.g., the rotation speed and/or volume

30 of injected liqguid.

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

35 a function of the rotation speed of the motor (in rpm) for



20 Therefore, the invention provides |arger opportunities of tailoring
beverage characteristics with a nmuch |arger range of flowrate. In

parti cul avp 20ni@easssant age can al so be to reduce the usebuli/EPp@edssiange

whi |l e mai ntaining the opportunity to Meliver beverages within a |arger
range of 25flow rate. Figure 4 relates to another preferred enbodi ment of a

devi ce accorgbngit@ect-berpeseil eisnv@nt .omaghawiii@ 3 .saeld enalk pirde view of
t he val ve neans 23 constituted by 30 the rimportion 3 enclosed by the
capsul e hol 8ere1otiand foresy at¥er it fon 15 o i edevPERS S ThEr &by Tisifever ,

t he ObtalnEQ5QaC%ﬁEJQ§§UEﬁeI%oﬁ?&@%@ggndqgft@h%ﬂggran eg%ﬁﬁngﬁg%%gﬁbe

whi ch in this énbodi nent conprise two nagnets int

portion 15 and dfthetlvapsaléchpl detol®he capsule's rim contact surface

35r esgfectl vel_y. Ther eby, t hemagnet sMmaybe . WO 2011/ 069830PCT/ EP2010/ 068173 40
i r Ut or enbiai PS° af anged “AHOGECARTE Z-BR- t A IebTEo(88e TYHHFES 3)LA n

order to enabheaatunjifar mioreendhstrishutrien het wesp:1He enclgsiang rwyrber
15 and the capsul e holder 10 enclosing the rim3 of the capsule. 5 By

contrast toabhetshdfh empodi mEm akeordi MPRe f e Enis is corse kot ed
that the re%!éltttllgghbac 8f<§ PULE ‘}e%ﬁ?‘sﬁgw%ﬁ g, | 9%3%&@ g@kgé”%%s h of

the rim3, Since |ng or ces Ween the two maghets M
decrease if 1t.he dﬂp@tmcelzbgt Vie£e) theh@agppés bSrW@CIr@@?f@d.en_fhl Sarhft&etro be
considered for the design of the height h of the rim Hence, in such an

embodUment , CEREVAE] @]Htthh 3 SfecrFasdd o tert t bLobPAFR 18 hiSgRst Fé¥ll ti ng

back- pressu'&%n@%@qb@ﬂt@%" weenof;be %%%'k@f%'r’&% WHH% 13 cange fhen capsul e
hol der 10 respectively the rim3 of the capsule 1.
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 maintaining a
15 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, 1.e., between 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 wview of the valve means 23 constituted by
30 the rim portion 3 enclosed by the capsule holder 10 and
the wvalve 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 in the valve portion 15 and the capsule holder 10

35 respectively. Thereby, the magnets M may be



I n other possible node of the invention (non illustrated), the valve as
obt ai ned by the cooperation of the capsules 20 and device can be repl aced
by a val weoas1ipmpgzoof the capsule only. In this case, treTERRMS/06E73
geonetrically designed for at |east t480 types of capsules, preferably each
type of capsules of the set, to provide different backpressures for the
centrifugedclirguinderddthnlagobhennpessibletnede sofz iFeitmeertdanomee
illustrated), the backpressure is obtained by a fixed restriction such as
by at Ieastféﬁérebét prief@rd yta %$@@h$|@yuéﬂfpé@|éPPFGpﬁéﬁqﬁﬁﬂﬁ}k%ﬂlet
ori i ces_prauided 3Q,Lhrauoh dhe, Gangule.  hose taLak-gReALNg suehage area
varies in function of the type capsul e in the e restriction
orifices prewicdesanbackpr essuBeowhicbk icspbuneti on of the nunber of outl et
orifices and the individual opening section of each orifice. For instance,
35o0rifices can be provided along a circular path through the WO

2011/ 069830BGTER201040681 {3 Ak nupRe entldi neh tt he carsule tof ararny ar
path through the sidewall of the capsule. The total surface area of t'he

fl ow restri éti oAscaior eprees @it slet wegrt 0.Bcand S0 thf®, oYK refservals y

bet 0.7 t o 0, 5, i |
oxanpl o, at CS00UT 7 . el RGRBar (07 GON TG ort f ek f oF Cer SHLi 7. the

flom1restriehmoe i Ahthe apetiapheny oﬁokhescamyﬂmeamﬂnﬁﬁmgawﬁ fapgraskd o

300, Bnre pr ef er abl betmeen 3 and 150.  For exanp a first capsule
conpri’ses amfP8R e Qﬂ?%Iﬁﬁcﬁ%%ddb?t%@c%rP?FH%%“thEa@ﬁg@efsnﬁ@ and a

second capsyhe -whthga &EQW %%%t%bckkaIleé%r%UlEb%e%w@:d%gﬂﬁﬂ)d% e In
anot her node, a first capsule conprises a flow restriction fornmed of 10

orifices of heaght0.1p mﬁre tdred JalrseccbﬁwlC@apsm e swichh an r esbpiléneon, oft D
orifices th%%%%t %5 dec%eased in order to obtain a higher

resulting back-pressure acting between the enclosing
15 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
20 and device can be replaced by a valve as part of the
capsule only. In this case, the valve is 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 1is obtained by a fixed
restriction such as by at least one, but preferably a
plurality of radially positioned outlet orifices provided
30 through the capsule, 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. For instance,

35 orifices can be provided along a circular path through the



15 first capsules provide a function of flowrate to pressure which differs
fromthe second capsules. In particular, due to a | ower total surface area
of their webriwbszon, the first capsul es provide a hi ghecriEeekpnessure for
the centrifuged liquid than the second capsul es. The 20 rotational speed
can be controlled at specific values to ensure a flowrate for the first

and second g¢gpsul estihadr corneesppRdsct ot heh chafacd er psthcsnebulhe thever age
to be produced. O course other capsule types can be designed in the set of
capsul es toSefAsure lotHer taPf fERTtLl backpressirde 258haraet erisst i 5. YA hough

t he present -inyvent.i has. bee e ' it 2
ref er encet ogrlg%e%éesg{e}rﬁb%%gn?gghgggo%%ﬁ% ?ne)gslﬂ?le%atoi '(?nsarzlicri]d 5a'lot erndti ons
may be nadembyeaperfsoa3¢ feadwegror@i Marynsksl D mm2f hewartt pwictffeoutoly
departing fromthe scope of this invention which is defiped by the appended
s | OVOPIB T ERoe e dbrer EBGT Obea TS Asvariine st abodc 4. P

Acapsul esystreaf onprigpar i pgbeygr agesbyr cente s f ugat i on-oft amgapsid e dinva
centrifuging brewi ng device conprising: a set of different capsules (1A

1B, 1C, 1D, reEfrieaechnofin Hehcapsuliesetpr odeltéet ivatyutiel Foerirngoa of
beverage, 1Qeagh capgule,§ 1A, 1B 1G. IPIH ¢taling af,J eash ong,

bever age substance,
example, a first capsule comprises a flow restriction

10 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 restriction of 10 orifices of each 0.25 mm®. The

15 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 Dbackpressure for the
centrifuged liquid than the second capsules. The

20 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 ensure other different backpressure

25 characteristics.

Although the present invention has been described with
reference to preferred embodiments thereof, many
modifications and alternations may be made by a person
30 having ordinary skill in the art without departing from
the scope of this invention which 1s defined by the

appended claims.



each capsul e of the set conprising a body (2) having an encl osure (6)

contai ning the beverage substance, an upper wall (4) for closing the body
(2) and opoizonadebgso15a fl ange-like rim(3), wherein thepcapradie/osarsiesi gned
to form alone or in cooperation wth#2the centrifuging brewi ng device, a
restriction or restriction valve for the centrifuged |liquid, 20wherein the
back pressure of the restriction or restriction valve differs for at |east
two capsules, preferably at |east three capsules of the set. 2. The capsule
system according to claim1, wherein H&ifS flange-like rimis designed to
form in cooperation with the centrifuging brewing device, a restriction
val ve for the centrifuged |iquid com ng out of the capsule, wherein the
geonetry of the rim(3) differs in the set 30 of capsules to adapt the
back- ressure of the resirlctlon valve_for at |east two cqpsules of the

set. 3. The'capSul e“8§5§tem ac®dFuffg t 0%l aith 2T WY erages
2011/ 069830PCT/ ER2Q10/£Q68173n43 rhereipsihe thi Qk'&%%%r(ﬂihg@fngt f}ﬁfe\mln\ge

portion of the rim(3) varies in the set of capsules to adapt the
back- pressure oflevheevabPyerimgans:when it is engaged with a val ve portion

(15) of the beverage RLOogyetLoNy: capsules (1a, 1B, 1C, 1D, 1E), each

of the capsules for selectively delivering a beverage,
10 each capsule (1A, 1B, 1C, 1D 1E) containing at least
one beverage substance,
each capsule of the set comprising a body (2) having
an enclosure (6) containing the beverage substance, an
upper wall (4) for closing the body (2) and optionally
15 a flange-like rim (3),
wherein the capsule is designed to form, alone or in
cooperation with the centrifuging brewing device, a
restriction or restriction wvalve for the centrifuged
liquid,
20 wherein the Dback pressure of the restriction or
restriction wvalve differs for at least two capsules,

preferably at least three capsules of the set.

2. The capsule system according to claim 1, wherein the
25 flange-like rim is designed to form, in cooperation
with the centrifuging brewing device, a restriction
valve for the centrifuged liquid coming out of the
capsule,
wherein the geometry of the rim (3) differs in the set
30 of capsules to adapt the back-pressure of the
restriction valve for at least two capsules of the

set.

3. The capsule system according to claim 2,



5 4. The capsul e system according to clains 2 or 3, wherein the rim(3) is
formed integral wth the body (2) of the capsules in a direction

essent i alwy 2pewvqgeessdi cul ar or slightly inclined rel ati verto/reroi@nss7300f
rotation (Z) of the capsule. 5. The c@psul e system according to any of the
precedi ng cl ai ns, wherein the capsules (1A 1B, 1C 1D, 1E) are

desi gned to 15c@ntakAndichierentcrserdss af) beverpgevsubst goeesonborThee
capsul e system according to any of the preceding clains, wherein the
rim(3,8) of th&lBapsul e§2{1AS1IBMC AP, BEF of capsules to adapt the

20i spreferablyo - i rial ssi.ble .mat eri ,
rubber. 7. The %ggguﬁggg%gﬁgn?giggégiX%l&% gﬂ%ﬁ#?l%h%hefg?n§%hgkgggggie IS
designed to formiahf exedli’eowo2bipest(ibet bénther beheregnt prbdgedibnqui d
wherei_n the area of the flowrestriction differs for at |east two capsul es
of the set, 8. The capsul e system according to any of the

precedi ng 3Qcl airfe, cwbeneknsiBecpanssbegihyr tRee160RRr bseri dentifying means
(3) to interact with a beverage production device. .
2011/ 069830PCT/ EP2020,068E73 49 (3) 1s formed integral with the Dbody

(2) of the capsules 1in a direction essentially
perpendicular or slightly inclined relative to an axis

10 of rotation (Z) of the capsule.

5. The capsule system according to any of the preceding
claims,
wherein the capsules (1A,1B,1C,1D,1E) are designed to

15 contain different sorts of beverage substances.

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

wherein the rim (3,8) of the capsules (1A,1B,1C,1D,1lE)

20 is preferably of non-compressible material or

compressible material, e.g., rubber.

7. The capsule system according to claim 1,
wherein the capsule 1is designed to form a fixed flow
25 restriction for the centrifuged 1liquid wherein the
area of the flow restriction differs for at least two

capsules of the set,

8. The capsule system according to any of the preceding

30 claims,
wherein the capsules further comprise identifying
means (3) to interact with a beverage production

device.

35 9. The capsule system according to claim 8§,



wherein the identifying neans (3) enables to control paraneters sel ect

anongst: the ro
t he wat erwoebunsossnd/ or water flow rate, water pressurepras/Erdebiovared

the water punp in the centrifuged capsgul e and conbi nati ons thereof. 10.

ed

tational speed of the notor driving the capsule in rotation,

capsul e system according to clains 8 or 9, wherein the

ident}fying reamﬁe@emnrhﬁﬁs idengeppeigymdat tiw rémmphat dof femsdon the
set o capsul es
of the capsul esPRERISEFEE iSANISE RSl | vEPTAigta BEversye iy bevBPage OF

produci ng dev'c%hgynﬁﬁﬂﬁi'£f¥ﬁﬁﬁ ”t L %%%@%1%3H§P'Pot&@f@ncaﬁﬁg'%w&%@

1C, 1D 1E) contal ning at | east one ever

11 A set of different capsules (1A, 1B, 1C, 1D, 1E),

ge subst ance, each capsule of

by
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set conprising aobady (2hdhavi ngatarentlosureatd,) ocomtan niggeddhedewver age
subst nce an 2
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(8) of
the set, 25 pre
adj ust the backpressure or backforce of spring biasing neans (15, 16, 17)
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engaged in ?ﬁe EégeEggsgg éggf%%n ee%gg n§ 8% 5% gﬁnethgg % prepari
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12.

I ( for closing the body (2) .and flan
HE R Ee s b e Eheonpresep by i (FF et NS C B 0
gna thieknessotB) twhi-eBrdiffers for at least two capsu
ferably at |east three capsules of the set, in order to

ed for being inserted in a dedicated bevera%e product|o
9§t5ﬁ?f6%mngﬁF iffers in the set of capsu

A set of different capsules (1A, 1B, 1C; 1D, 1E), each
of the capsules for selectively delivering a beverage
in a beverage producing device by centrifugation of
the capsule,

each capsule (1A, 1B, 1C, 1D 1lE) containing at least
one beverage substance,

each capsule of the set comprising a body (2) having
an enclosure (6) containing the beverage substance, an
upper wall (4) for closing the body (2) and a flange-
like rim (3),

wherein the capsules comprises a rim (3) with at least
one portion (8) of it having a thickness (h) which
differs for at 1least two capsules of the set,
preferably at least three capsules of the set, in
order to adjust the backpressure or backforce of
spring biasing means (15, 16, 17) of the device onto
the portion (8) of the capsule when the capsule 1is

engaged in the beverage production device.

A method for preparing a beverage by a beverage
production system comprising a set of different
capsules designed for being inserted in a dedicated
beverage production device of the system for forming

alone or 1n combination with the device a restriction
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35al one or in conbination with the device a restriction WO

2011/ 069830PCT/ EP2010/ 068173 45 and/or restriction valve for the
centrifug®od 2biwgpedssp t he nmet hod conprising the foll ow ngPeraP3010/068173 -
engagi ng a capsule of the set in the 45everage production device and
centrifuging the capsule by the 5device, wherein during brewing, a

backpressure is z@ppesed-d£x#her cont vhivgeddd aud b¥ntherugstr ilcigam,or
restriction valve which differs for at |east two capsules, preferably at
| east three cap$iife& s oheCrpsets1nes thvetiRdd cadedr dite®<t'o cl ai m 12 wherein
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of the centrifuged.liquid until the pressure is overcone by the centrifuged

liquid, and - séfti"i§’t he back-pressure of the restriction valve 20 as a
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10 set.

13. Method according to claim 12 wherein it comprises:
- engaging the wvalve portion of said capsule with a
valve portion of the beverage production device for
15 exerting a predefined pressure threshold at the valve
means for Dblocking and/or limiting the flow of the
centrifuged ligquid until the pressure is overcome by
the centrifuged liquid, and
- setting the back-pressure of the restriction wvalve
20 as a function of the type of capsule inserted in the
device by varying the thickness of the valve portion

of the capsule in the set of capsules.

14. The method according to claim 13,
25 further comprising the step of adapting the thickness
(h) of the rim of the capsule dependent on sort of

capsule.

15. The method according to claims 13 or 14,
30 wherein it comprises providing different values of the
thickness of the wvalve portion of rim between 0.2 mm
and 10 mm in the set, more preferably between 0.5 mm

and 3 mm.



30wherein it conprises providing different values of the thickness of the
val ve portion of rimbetween 0.2 mmand 10 mmin the set, nore preferably
bet ween Ow6 20mvesps303 nm WO 2011/ 069830PCT/ EP2010/ 0681 P8 1A 21606812 net hod
according to any of clainms 12 to 15, 4herein it conprises rotating the
capsule in the device at, at |east one rotational speed determ ning at
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capsul e in ordep.to adapt af. 19e5§@5ton%”er£’*£§1¥‘1<5(}9a£’afs§géh?rde%f r%'th%? age
prepared in a centritugal beverage preparation device during the bev rage
preparation proeesscdependent foowt hetkypet ofecapsfihged liquid through

5 the wvalve means in function of the back-pressure set

by the capsule engaged in the device.

17. Use of a wvariation of the geometry of the valve
portion of a rim of a capsule in order to adapt at

10 least one brewing parameter of a beverage prepared in
a centrifugal beverage preparation device during the

beverage preparation process dependent on the type of

capsule.



