Capsul e and system for preparing a beverage by centrifugation in a beverage
production device Field of the invention The present invention relates to a
capsul e deeignad2joer preparati on of a beverage by centr ipCug®bilansizihe use
of a capsule in a beverage produci ng device and a capsul e system conbi ni ng

a capsul e angpsaldAuEsy3en Rf-ﬁd{éﬁhﬂﬂg QQ)‘éiv&Q(IgE By cBh@Fagatich i DpKRkage froma
bever age substance contained in the capsule and by passing a liquid fed by

t he device through the substancéroduetion desesul e using centrifugal forces.
In particular, the present invention relates to a capsule formng in
conjunction with a beverage production device, a dedicated restriction
val ve, thereby constituting a pressure-setting neans for the centrifuged
liquid | eaving the capsul e. Background of the invention It exist systens
for prepaFielgobthedp¥RJions ch as coffee by forcing a liquid through
ingredients contained in the capsule using centrifugal forces. WO

2008/ 148604 for exanple relates to a capsule for preparing a beverage or
i qui d fodte prasentansatehanlets to a capadntedignegdbr propatanign whntbevérygphgsi ng
wat er through t he suEstancF conéﬁined in the caﬁsule by.using br ewi ng
cent ri f ugSFUFBERRYY CBIYPT ST AGAPHHC &I DSXEHA8C AT AT RE H5Y5C BPedet 8P HF ned dose

of subst aé‘;ﬁs%m OREMb iR B RBSs MR la6h @Waé@ﬁ?&du&ﬂf‘g gENLE | ol RbpRidLet 1o
allow the brewed liquid to | eave the capsule. The capsule may al so conprise
means f or bevenegsi frgm atheveraps substange eomained ot theicepmalle aird by nepsinganisquad a

centrifugal,.brewi,ng devic erej n the, engagi ng. means..are.configured to
offer a oL Bt Rl BOSIR A PopSrReaRinErEnBiREt rE8Ror “mat nt ot ni ng
the capsule in a reference rotational position. Thereby, the effect of
centrifugal forces to brew coffee or prepare other food ) )

In particular, the present invention relates to a capsule forming in conjunction with a

beverage production device, a dedicated restriction valve, thereby constituting a

pressure-setting means for the centrifuged liquid leaving the capsule.
Background of the invention

It exist systems for preparing beverages such as coffee by forcing a liquid through

ingredients contained in the capsule using centrifugal forces.

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

in a reference rotational position.

Thereby, the effect of centrifugal forces to brew coffee or prepare other food
substances presents many advantages compared to the normal brewing methods using

pressure pumps. For example, in traditional espresso or lungo coffee type brewing



substances presents many advantages conpared to the normal brew ng nethods
usi ng pressure punps. For exanple, in traditional espresso or |lungo coffee
type brewogoiwmeidveds using a pressure punp, it is veryPdirfiPeaualosizao nast er
all the paraneters which influence the quality of extraction of delivered
cof f ee exiicalds uding S rO3tRIRING, $t ik erytdifficuitltd Yndshke ap tiessdtir@etctshehith ow rat e
whi ch decreases with t@ﬁ@pressure, t he conpaction of the coffee powder

whi ch al sBfluspeqdscaalityef qtiggiiemal deltverqdeattes cxfigctnlness RIEHBPES B t he

coffee gr %ﬁ}%ﬂp Zliefjérg%sﬁres bifeSHow e %ﬁ%&%&&é ’wiﬂlgﬁee ﬁ%tsﬁfre,fthé) YorilpRtibh Put i on

and so on. e IT 1's not easy to vary t raction pressure and
fl ow r at esf Hecenf$e preder ahechesise mhflatdoes diet Elom oledrabyeristies nedivdtialnce of

t he bed of coffee and the downstreamfiltering system For a centrifugal
extract i ofSPP2 O&JgFictofpec?f g doRaréichy 8140 tlﬁ%gﬁ?éww (Pt WAST t§PYr

strength, 4kaffion3n@B onl FREFFER MR is BbCeasy 1S vERMRL &% 18t IFREAAS aRY T he
control of different brewi ng paraneters ahd capsule design. In particular,

the flow flaweratfs hcheusetherctae chicgually detctnmecd hpgd ecssanws af shplbad oéin
inmportant rale.. The flow rate can be influenced by a nunber of paraneters
such as tﬁ%@?eo%‘]gtt?%ﬁ%wnsgrﬁggzﬁﬁfmgﬁ%sl%??ﬁpsul e in the device, the fluid
dynam cs inside the capsule, the back-pressure exerted on the centrifuged
l'iquid. For instance, for a given back-gressure, t he higher the rotational
speed, t hBor aegrifughbestragiion.athe quabiyvartse bgveragy todagirgpared Sntansdnar speed,
the | arge - sure, l. f l,oW. rotati onal
speed of Etﬁéél%%ag%g ,g%rﬁi&‘ég%ﬁr%ﬁgbé;tgﬁ 01% ?‘é‘a‘%&% aélgn%%rpgmﬁélgﬁge ésoe %Oé';a itfvel y

acti vat i ngifferénm®tbadvwiapdardidtes @ capagatedifndal papesidirage Powduetdfane devi ce,
a predefined back-pressure can be obtained by a flowrestriction at the
out | et of Mi¢rschghaid v thsrcagpule wecragitoshlae apfmporgayreler. ddwi flaverate €a b§i ng t he
capsul e. C l I;
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cont ai ni ng caof.fee po r..Such el ement deforns elastjcally tao | eave a
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centrifugal systens erein a fixed restriction is placed downstream of the

filter tobwkemtsue, hressslicethgilai.ent .

Whereas the rotational speed of the capsule is usually controlled by control means
selectively activating a rotational motor of a centrifugal beverage production device, a
predefined back-pressure can be obtained by a flow restriction at the outlet of the

capsule or at the outside of a centrifugal cell carrying the capsule.

For example EP 651 963 teaches that a pressure gradient is obtained by a rubber-
clastic element interposed at the interface between the engagement lid and the cup of
the centrifugal cell, e.g., a capsule containing coffee powder. Such an element
deforms elastically to leave a filtering passage for the liquid when a certain pressure is

attained at the interface.

Furthermore, documents 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.



Mor eover, WO 2008/ 148646 proposes a solution in which a flowrestriction is
pl aced in or outside the centrifugal cell. The flow restriction can
conpri se wonegulsagoing val ve offering an effective presseceEPIfg/osRUyYe opens
under the effect of pressure. The nore the val ve opens, the higher the flow
rate. TheMoxéoter,CR0D IRHSPIMS8LIAFRMPoEY adsoh@ivinlih @icted AERIEst{iEtdIDE Hlaeed SPri ng) .
The hi gher the preload, the hi?her t he oPening pressure of faor the
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of the prior ar owever. suffer fromthe drawback that an adaptatiqn of the
back- pr es§i§rent %ﬂ@jﬁéa@mrw& %ﬁ? bigherdhe H@iloardeﬁ‘ﬁi%ﬂé?r g‘erPé’SW&ﬁipé YR nakes
it conpl exytiRe ahriSbed Bqfid Lpdtaemvsrthelyvof different predefined val ues of

t he back-pressure. Thereby, It is to be understood that in particular with

respect to coffee beverages, the back-pressure applied on the centrifuged

liquid de 1 h xtraction conditions (e.q., .flow rate), thereb
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beverage highly al so depends on the applied back-pressure. Thus, wth

respect t beipgesddoamcenieegahproperationdetipee f|l ow rate of a coffee beverage to
be prepared, it is desired to adjust the values of the back-pressure
dependent on the nature of the substance provided in a specific capsule as

for differaatedtyfigal Bivecheyiaietod sghtdrhes Rt pauahit thywanel saffefifranitthey of the
foanm/ crema respectively a different flowrate is desired. Therefore, there
i s a needdfybagk 8136 an Agpprtatiafdhe hackaprstnuee oywedsined yrlugecither reauiss wit h

di fferent ah?e%h%fsm'tmf?ﬁh%& {t8m [b%tQ'éfiﬁlXﬁot%%’lafﬁggia iett‘y'o?f 'f%r&r?v rERIPInES SO

| ungo, long coffee, etc., In particular, by i'Ch the back- pressure exert ed
on t he centlnesafgbabddkequeduat the i nterface between the capsule and the
device can be better, nore independently and conveniently controlled. The
term "back-pressure of the valve neans" refers to the pressure |oss created

by the r e?héﬂe%,iipﬂ t8'be LBELSlo6E kIR i ﬁéﬁ’i@ulat‘*&zitﬁ fﬂ@sp&&% bk D& PAel BRL T iction
valve fornms a "~ "bottleneck effect”, a pressure of liquid is created

upst r eam béckipresppre dmpliefl fomdghe ofnttifiged diqurd dajgratinesthe kntrpdioni contdmops a
pressure gradient is created wherei.n th ressure i ncrease radual Iy from
Phe axi s brer Bodvreh iR RNty e e e GOPRCFyTER, {re
pressure pef &rg@nblagtieeéitm@w&ﬂag thel fagmeasafh foamddion fop dfths ppéRssdr e whi ch
has an effect on the liquid-ingredient interaction (e.g. by extraction of
t he subst benseagsyhigins alsoclepends ontihg applissishaek-peessuice sy withercsnost oithe i on
val ve Canfo%hﬁgre % aquf/élpesclth?ﬁow& d&td @ f?efe ‘Je%l%ge éq E’é”‘ﬁﬁébﬁr%?{? is) de%irgéi ded by
the area Of SUrtace contact at the restriction-val vel

to adjust the values of the back-pressure dependent on the nature of the substance

provided in a specific capsule as for different types of beverages a different quality

and/or quantity of the foam/crema respectively a different flow rate is desired.

Therefore, there is a need for proposing, through a capsule system, coffee varieties
with different tastes, intensities and/or types, e.g., ristretto, espresso, lungo, long
coffee, etc., in particular, by which the back-pressure exerted on the centrifuged liquid
at the interface between the capsule and the device can be better, more independently

and conveniently controlled.

The term "back-pressure of the valve means" refers to the pressure loss created by the

restriction or restriction valve. As the restriction or restriction valve forms a



Co- pendi ng Eur opean patent application No.08171069.1 (entitled: "Capsule
for preparing a beverage by centrifugation in a beverage production device
and devi cwoaduapexdit her ef ore") proposes a capsul e on whipCh/ER261008244 1 Ng | S
provi ded that is engaged by a pressing surface of the beverage production

devi ce t o“Batlshozk\edcee, IBEIISurslif ¢ilguidlio ¢rAes], upstden of hiebyf e eefcof offtBsi | 1 ent
nmeans associated to the Pressing surface, and dependi ng on the height or
t hi ckness c@frifugatianyrlmepartigylarge praspwicrBBAK! By @63 ipde WA CITh opRigeTHge

extracti .OHICI'éaEGShg'ﬁdd?l Wyk}f"c?? th@YQf 5%%&41? deRH9MOLa e THALKE 5 kflg on the

capsul e i npacts e’coffee in-cup qua ?&, I'n particular, on the aroma
cont ent ofestrivéionathé presant bafote thOnesstrabjoads inofeatdie apd & Sethis prosserdwiooh i S
propose a, capsul.e desjgned for centrifugal extraction. which further
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sol ution i, il [RRGAFHis tpPestRE WreaREOBORE SRkri e VRRR dF afs8lbeARbNePiafuced in
mass production w'th a high respect” of the dinensional tolerances. In

addi t i on, ratlveoffoupedSeatksforae’) drvidadahl s at@ @frsoviade centsitl ap thantsesoooni cal |y
di fferent hack-pressures in the device, for instance, to provide a w de
range of B¥VErages (e.g., coffee beverages). Furthernore, the proposed
solution also allows the possible use of materials providing high gas
barrier properties, e.g., alumnium thereby avoiding the need for a costly
over wr appCagopdikabpropeae pgraas epplipghiamNodI¥ 19 ddsntatled| apsnletfor t he

bef or e- mepj i ro I .of f.er ! nef | 0. the
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rel ates tadaptapstdfectieptapisds b @bpiuls @ntwBithi aforcdemeriageoddod edtiion devi ce
for preparing a beverage froma substance contained in the capsul e by

i nt roduci AREAEFGLY @ PTRsTIAL SeEpeurbtheke veEresi madudtigni devidsr tougRMthelEeibst ance

using Cenh{ehlflslj‘gﬂichfp?59iﬁ§s, uhBE GRRSHLE S QML $hdAds associated to the pressing

surface, and depending on the height or thickness of the force ring, a certain back-

pressure during beverage extraction.

It has now been found that the design of the force ring on the capsule impacts on the

coffee in-cup quality, in particular, on the aroma content of the coffee extract.

One object of the present invention is propose a capsule designed for centrifugal
extraction which further improves beverage in-cup quality in particular, coffee. The
proposed solution is also easy to form, economical and can be reliably produced in

mass production with a high respect of the dimensional tolerances.

In addition, the proposed solution enables to provide easily and economically
different back-pressures in the device, for instance, to provide a wide range of
beverages (e.g., coffee beverages). Furthermore, the proposed solution also allows the
possible use of materials providing high gas barrier properties, ¢.g., aluminium,

thereby avoiding the need for a costly overwrapping package.

The present invention provides a solution to the before-mentioned problems as well as

offers additional benefits to the existing art.



a body conprising a bottomend and an open end, spaced apart in the axial
direction, an upper wall for covering the body at its open end, along a

di recti orwOnangwesrse to the axial direction, an encl osupreThreoresi2zihe body
and upper wall containing an anount of beverage substance, the capsule

conpri si NObjedtlaad Semhmkey 6f the @xeaitidnng outwardly from the body, wherein the
flange-like rimconprises an annular flange portion; wherein the capsule
conpri ses an annul ar pressure-setting ring configured for being engaged by

a val ve . . D i i . ' fl ow
restrict irrgﬁpglfﬁ% lﬁ%ﬁnét%ﬁ}é&%g%?rﬁ %gggﬁhisg@‘ ee?ggﬂeﬁs eir%gvn Pgé;%{/élvlr%gagtg he capsul e;
wher ei n t ppdactiun davigerfespuapaiet idvagge fiog exitstadse tanarisabkinghd tapsaled axi al |y

beyond the flange-portian. The pressure-setting ri is nore particularly
desi gned E&lf%ﬁ%ﬂ%lpgflﬁ@daa&@p%@%@w PoPIREAaHY reh fraibrasitalien i nsert ed
in the beygraggaPbRdyction device. Mre particularly, the annul ar
pressure-setting ring extends, in the axial direction of the capsule, above
t he pl anethsfcap$vde eomprisang:f | ange portion for being engaged by a val ve nenber

f a dedicated, b . tion, deyi d, extends, .ip the axial
i rection of ¢ RBRLGRRRTE SE G BRLAE U -Brnn B g NG Tor bei ng

recei ved Hpeadnannul ar |lowered portion or recess of the capsul e hol der of
t he production device. The annul ar pressure-setting ring (also called
"force ring") forms in conbination with

an upper wall for covering the body at its open end, along a direction transverse
to the axial direction,

an enclosure between the body and upper wall containing an amount of
beverage substance,

the capsule comprising a flange-like rim extending outwardly from the body,
wherein the flange-like rim comprises an annular flange portion;

wherein the capsule comprises an annular pressure-setting ring configured for
being engaged by a valve member of the beverage production device to provide
a flow restriction valve for the centrifuged beverage flow leaving the capsule;
wherein the annular pressure-setting ring extends transversally and axially

beyond the flange-portion.

The pressure-setting ring is more particularly designed to adjust the backpressure

formed by the valve means when inserted in the beverage production device.

More particularly, the annular pressure-setting ring extends, in the axial direction of
the capsule, above the plane of the annular flange portion for being engaged by a
valve member of a dedicated beverage production device and, extends, in the axial
direction of the capsule, below the plane of the flange portion for being received in an

annular lowered portion or recess of the capsule holder of the production device.

The annular pressure-setting ring (also called "force ring") forms in combination with
a dedicated pressing surface of a valve member of the beverage production device, a

restriction valve for the flow of beverage that comes out of the capsule during



a dedi cated pressing surface of a valve nenber of the beverage production
device, a restriction valve for the flow of beverage that conmes out of the
capsul e duoing/esetiri fugati on. The pressure-setting ri n@CTEPIEINAS1244
particularly configured, together with the dedi cated pressing surface of
the devi cegntiifugstdre The yedsyurblsotilig g if movdsiricuddrlyt b figeredr obe@edwith qui d i n
order to delay.release of the liquid fromthe capsule and to set the liquid

f1ow rat eth@sdeélqatfﬁdxrwﬁlgowrfaﬁeowééiﬁvw, wo%ebﬁcmsﬂywe paepirath &frthg, when a
suffi ci e”f:eﬂ% ééﬂh nt“ ugegﬂfhﬁaél edoéthgﬁhﬁfd fronk %%anll@ﬁmftﬁ%e%ﬁbve

means, i.e orC|ng agal nst ressure-setting
ring, thellqmﬂv@omamgsmpﬁmsuon of the @eredsifrrbtatned Mmegﬁpculalja,mmmed by a

pressing surface of the device ving a pressure-settjng ring
of the caplficEnbprasie Afdhgsentrbiesddiy Srfle% raéhlbﬁfwlﬁ%nl?éﬂ%’rlef Jb%d i quid

i's attai ngthritded Vghi¥ SorRR S alnSMME Pres6lrO36ing HADCe vhie nRIBE S iR ting
ring in engagemment wth the pressing surface bl 6cks the flowpath for the
centr|fugedeﬁnqaddbwfgqshbmbdwbetmaiedmmMQBmﬁhe(dbénuhgwoﬂnqm@gvamye means
depends op t rotation spee rOV|ded drivi nmeans ive the
capsule | rorbfaotoneRtte et SoelRiat stacoiie Pt hr B has  he
val ve neapsntsflgeatiquel ¥ abkRelStht %l&e'r@é’%@&@mﬁfﬂ& clded CI%Hdel fhegaesstitequi d, a
prelimnary wetting step of t he beverage substance, e.g., ground coffee
can be capqtiieg regtin cgagempitguity tlflesPIS%QIHQlSEth%\@r @éwkﬁﬁbﬁﬂpweaﬁefnrdbe As a
result of g I r ugh
wetti ng of LETLLM ARG RRERE R BF 8P le b8 PNEHEER: abIRE bar ween
the |iqui theadthtivhel shexpstgeviduddtiaimgencads g/haclpaxﬁ\feeteem@puﬂlw in otddishamt i al |y
i ncreases and the extraction characteristics, coffee solid content
and bever Hgoyrare praduptioiedsiiemThpicire: ap thwalwé@anwlectwbtbleﬁf%hfy, for a
capsule o Iy ccapsul e
xt onds, s R IR Qi fude BN Y pRISRIHNCS RIS D M Bhuirdfe ot
?an ar flslamgmc?mg ] g}ounécéﬁﬁafegem?m setraad:eut% Eano tieidds ytt?ag]lscé#afgedefmmndts_, in

e axia ection o sul.e w e nge portion
In a node, het 818 mgﬁsut&,oggg veetdng 1) arYe 6 Setoﬁéhe §3re 4 ‘fg%‘féf?ow Mor e
pr ef er abl Mz,ettfdgeof%@ﬁﬁiéfaﬁcé%trﬁédwpofsblBEé drd tfl@fﬂi’@i‘é'ct?o% tifle %E'tWé'eﬁ"fheCI‘rk{dld By
"curl™ or "curled end”, it is neant a portion of substantially rolled
mat eri al , aed @he bfaverr@gd sbspange, €.gr, morﬁ@eaoqo*atetrl mrbstamtualallyllecfreaSGStamd th@ ee end
of the fIan rimof.the ca mat er
ar t 1l |y SBFRgn ShefigTdiyicso € B Rayd oforfRh el pORRERS BT mEs by
di f f er ent sibRERBhGURSHSEEN as form ng, enbossing, deep-drawi ng, etc. Mre
preferably, the curl is rolled over to forma substantially closed, holl ow
curl. Such characteristic provides the advantage to nmaintain a relatively
| ight str I, I n formation
of “the i 5T RS R 3K PO PR b oFloR R FRSRu S E g B
Fur t her notte, cdpbuleraddmss, trothesaifladikagidnnaft tht icapsule natiove tﬁ@pmnefofahs heet
such as by deep-draw ng, pressuag or formng. In a particular node, the

1

annul ar p%@%@ﬁ%ﬁ%tﬁqrh@mr% lﬁgg? NG tl&?&hqheéj&f'tﬁn%ﬂt@ﬁtelnéﬁrg‘ért 8Rhsi on
ext ends SHQ&&%R%&%&J&@&H% f ﬁ% '?ﬂ&ﬁh&% §Hﬁﬂ characteristic provides
or tl e

a higher resistance t on of t rlng Wi t hout increasing the
t hi ckness of the material. In another particular node, the annul ar

pressure-setti forns an oval curl.which |on di nensi o t ends
st ant: 1t jrone the B emeart i BTl CiousSoRoTavn NoReranabs of
capsul es, t%%eéﬂ&%eﬁfng%r&%’sﬁ %ﬁne%ﬁafstdnﬂ:ﬁhnﬁlaf‘gmflOB?B carl” 811 ehtgbydT augd curl

in particular, when stance of the annular pressure-setting ring above

the pl anemstnttaprtiomaf swbstanéalyeropod tiatmiabe. o crmilng plye ferniiveh possioorin .
relief at the free end of the flange-like rim of the capsule. The curl of material can be
partially or fully rolled over. Rolling of the curl can be obtained by different
techniques such as forming, embossing, deep-drawing, etc. More preferably, the curl
is rolled over to form a substantially closed, hollow curl. Such characteristic provides

the advantage to maintain a relatively light structure while providing a sufficient



In particular, the annul ar pressure-setting ring can be nmade of plastic
and/or netal. More preferably, it is nade of alumniumor a nmulti-I|layer of
al um ni unwendiplva®ii c, preferably al um nium PP | am nat e pCPaPR@nopizkene) .
"Al um niunt here enconpasses any al um ni um based all oy or conposite.
Pr ef er abl yesistdi@c p§ eRsdbf@m&eibh iofghd Hingin sxihladirRtionfwidnsit fgpesfidegeahwi t h the
fl ange portion and bodﬁrof t he cafsule. The capsule can be a cl osed capsul e
wher ei n t Kevepabendiurthpaneiegberabiosip ashpaskpemaaterialsiimghetfaem wbayhest t he
capsul e. f.er .0s closed in a gastight manner to

&s I%Ey?ﬁggf ?Q]Ra%{?gétpgefss@g% ifhihe

ensure a | onger e capsufe. For this, the packagi ng

material (s) will be chosen to provide gas barrier properties on all faces
of the capsule. The capsule can noreover. be filled with a gas protecting
the subst dht @ara&él%@fﬁ@@f‘d%u%ﬁ PESTUHCASIIRR Fing SRS Oavarr?l%{ HhEDdPNESE  bon

di oxi de apgh dhsioh Q&Mhds kﬁbs@dh%ﬁ?'irll Ff%%%ié?'d?reé"ﬁqﬁ SubRBh&ARSMR drsviagdaful Iy

cl osed but conprises an upper wall wth pores or apertures allowng liquid
t o be fedhighcramsisencetotthadtferinaion of herippwgbowrnnapeitaithe shickmeshef thpper wal |
are prefera?l%/provided at the periphery of the upper wall. The pores or
apert ur es™8%®pr ef erabl y distributed at the periphery along a substantially
circular path and at a short distance fromthe flange portion, such as
between 0.5 and 10 nm preferably, between 1 and 8 mm |n another node, the
annul ar pHeannties peetcnlan gnadenge psngaprassuBysctipiegiing foring ap oviecaptwinek e t hat
the pr ess%ﬁrlg_ls(ﬁhltekﬁg L4084 s%bp[gﬁtialﬂ li{l Hils tpalﬁgvefréall ldﬁ’gctwnt. h the sane or a

di fferent Perial> “The pressure-setting ring can, Tof instance, be

provi ded as an i ncrease of thickness of the flange-like rimprotruding both
above and below its flange pl ane. For exanple, the increase of material

t hi cknessHOSYET-dnpBhen BAdehak cansuias Hf dInulit RrossiEcseEpe ging FIYMY &inge- | i ke
rim In a | : ro.f i I _Llexi bl e,
Fi1m por t | on Ve s ARn G SRS e AP B A FaPBERAL B o

mat er i al , rieg gbgvelthe plapé afthe anmular fldnge portion o rgnaheral@dehyodert. t he rati o of
the distance of the pressure-setting ring above the plane of the flange
portion to the distance of the ring below the plane of the flange portion
i's conpri segh Pt MEaRe AinklaNttedsuf-RuttiddriRgChA B8 Indlde dripgasdicehantenahove the

pl ane of the flange portion is preferably conprised between 0.5 and 3 nm

pr ef er abl Yd@¢ gredambly, i inmaditod ebweinjunt hea didtidayee obeluoviniuheansl plasiof t he

flange porti.on is. preferahbly co jsed between, 0.1 .and .2 referably 0.1
and 5 o PiRESRs PRSP R T Tamien D fpdu BB s eo Pt

pressur e- g huRfnfun8aRal M1 FXS redtdsp Sxdeal Brifepddy aht NeeRlRnR il tine if | ange
portion of the rimbut is free of any axial extension below said plane. In
such a ca&emei pf pginglogucqsrtlethe dpnghpertionend pbeggel the Repspliem i s def or mabl e at
| east at the junction between the flange portion and the pressure-setting
ring when a pressure of the valve nenber is applied onto the ring to ensure
a proper Thétapsgleafantbbe dtaed chsuiawhdieindry ugger andl ic apedotabkahémbgnof t he
backpressure. For_ exanple, the deformability of the flange-like rimis

obt ai ned Bisiag thehedy ghibeicapaile. fdoie rypfertdly.dhe carputchis Chased &n pRastHdf | ange
portion a oy ' : - portion
Bt hi ckniaRr By Wlor ) S S oo IR (Fe BokaBHE Iy BE8 B0

| ower t hawild.bé dmosémoto plovidngamnbariMor povertict tue aldpsed @ the cahsulenTeati on i s

specificall ized to provide, at. the pressure-setting ring, sufficiently
ol evat ed- Bt digutioe B Dot s 86 BisTeehsk T RbHap e by sttt ance
fromthe cei{Alit@EES of hmiRfurb e cfa‘ﬁi&%%@xifd@ aHH“ﬁ%t%'éégf. g?tahbﬂ‘lgr béggale Most

preferably such distance is conprised between 24 an mm r
pr ef er abl yodsudk cdpstlang goi Billyostpsddslewt doetwessn @Burred v30! with percsas

surprisingly, fou t.hat. ahqve the. u r limt, a si.gnificant | oss.of coffee
oroma can sy laBa A% Becry pLRBRn Gk Hp Bt cHE P e rsr SRR e apoul ¢
in the dewicagpeSHENaleqrsfeiadly BpYRISE BE AL p¥Epihy be&e ugpadvanfihegorxibract i on
conditions at such value. Below the lower Iimt, due to the |ower

cent ri f ugalerfusescss pestapblydlignbytpdat tbe periphongalonge spbsntiely sirpdenpas t oo | ow

and the e [ o it I I [ , | us above
the g venttoacs o PN RED 5 e Po RS E o B R 0LF 20 1030 T ona
speeds WhptegeratlyeawednnPasll finci ent pressure and flow rate at the force
ring. Furthernore, a shorter radius would require an increase of the depth
of the capsule to maintain a size of capsule enabling the sane anmount of
cof fee powder to be stored. This would likely lead to a | ower honogeneity
of extraction with areas of coffee powder | ess wetted than others. As will
be further described, the radius is here neasured as the distance fromthe
central axis of the capsule to the top point of the force ring representing

-, Y Y o . 4



a body conprising a bottomend and an open end, spaced apart in the axial
direction, an upper wall for covering the body at its open end, along a

di recti orwOnangwesrse to the axial direction, an encl osupreThreoresi2zihe body
and upper wall containing a predeterm ned anount of beverage substance, the
capsul e conprising a flange-like rimextending outwardly fromthe body,
wherein the flange-like rimconprises an annular flange portion and an
annul ar pFeHhcs et the gnpylagPresstentfitil Thoimpsan-Barunart s mggebdsr t i on;
wherein t Eﬁt %ﬁgrwlle ur&'éé’tﬁﬁ%frﬁfg_si%fo't RE16H Mt ffﬂfeﬁ%ﬁh GHE F@rﬂe 6Pd Lfrelde
flange-like ri e present 7inventiron furthernore relates to a set of
capsul es annpial. Sihegpratsulessting vwng capsiol ésstafcedbé parveddd dsypeincpeast efabl y at

| east three capsul es_of different type ach capsul e being confi qured
accor di pgﬁmfn@%eofjéﬁ%ﬂ%nlewh@dﬂ%@& oth above's %‘?’H_Stﬂﬁgged?lé’ﬂ% ©& in the
axi al d'r@ﬁhﬁﬁatﬁ@%&ﬁm&@%fghﬁﬁﬁﬂQEchﬂ%s%BHMiﬁﬁoﬁﬁhQ&nﬁk%ﬂg%ﬁlQﬁﬁhﬁeas a

function of the type of capsules. As resulting fromthe difference of said
di st ance rast ohiécdbangé-lilie riectlh engthdi ¢xfagmdan tthbauklgriémgapertical inesdaoé set by

e e eSO BSH TR f BRBH  fy FLARBE 11 (e

charact er gt e Rhstiche redet.ri fuged beverage. In particular, as the distance
above the plane of the annular pressure-setting ring increases, the prel oad
on the valve neans is increased thereby increasing the pressure in the

| i _ i ner easi ng ‘ |
o ati onalt & pRds SR HERRLRe b ElhgtdBant b e o U SRRRM A ML L

havi ng at plagasf tian@arhicffoeti e aethalklitih e hartRe tiag ibeksy diclflaiecof thhdwapages,
e.g., coffee beverages, capable of delivering different key beverage

at t ri but eBOIQP dhePMBTHEd REivegn Selr Bial-§-8 ol Particulir; the distance pbove fhaPBNEf er ence
bei ng cha j ; £ al i F SeaeSi t he
capsl o, - anosIinEF FlorAhrALRLE! el IR A AT BerhES P o ped
density), aspp@cs hirs. AMdoposkt,itbn digageg bbloanthe plaht ed tbe ifings )porgonns si ze,
filling level and conbinations thereof., The term.'si of capsul e" means in
parti cul aprelry ystommpigedv Rty e Or! e ZdpPuinge ﬁ@m@mw L) Mt f or
recei vi ngptdrga9iylpst afaes apd/ or the external volume of the capsule, e.g., of

its body.
In a possible mode, the pressure-setting ring only extends axially above the plane of
the flange portion of the rim but is free of any axial extension below said plane. In
such a case, it is also preferred that the flange-like rim is deformable at least at the
junction between the flange portion and the pressure-setting ring when a pressure of
the valve member is applied onto the ring to ensure a proper fitting of the capsule in
the device and correct setting of the backpressure. For example, the deformability of
the flange-like rim is obtained by at least one local portion of reduced thickness of the
flange portion and/or by a sufficiently small thickness, ¢.g., such local portion or
thickness being lower than 0.8 mm for plastic or other polymers and lower than 0.4

mm for aluminium.

Moreover, the capsule of the invention is specifically sized to provide, at the pressure-
setting ring, sufficiently elevated centrifugal forces or pressures. For this, the radial
distance from the central axis (I) of the capsule to pressure-setting ring. Most
preferably such distance is comprised between 24 and 31 mm. More preferably, such

distance is comprised between 25 and 30 mm. It was surprisingly found that above the



The term "set of capsul es” neans a series of at |east two, three, four,
five, six capsules or nore of different types. Preferably, the distance, in
t he axi alwoizoaevezem, bel ow the plane (P) of the flange portareei/oef244 he
annul ar pressure-setting ring is constant throughout the set. Therefore,

this di st apse lisgik vesigaficaant BkeoLosfed aomal danttepceedised efespéctiviefsré t her eby
ensuring that each capsule is correctly positioned in the device and the

pr essur e- E5eqN3gspacH §F dreappge iy dsviceopudhelosy inreptgrantattgmtlisps gopde such
def | ect i op L. dBFRLARMGRUuLMAGE. BRIGGGEUN RRY Ahe dIfdRGk; Pressur e
setting. e present 1nvention further relates to a systemrtor preparing a
bever age camifigai figcas capsdbe ths fatoriegethciftuve catabdé@ncsatopddbwadndcthpsul es as
af orenenti oned, and a beve&ﬂgﬁhfroduc jon device,. by introduci liquid in

the capsuf&ragHan 59aditings pic W&&*gﬁjhﬁﬁé% BLediHe abeNg the &t PPetigal

forces, thgiPEY.RIAAS PRLAMNE HIRyAS\hGR &Ik idhM%Epeeds whil@ nfARSHigg hol der
for holding the capsule at least at the flange-like rimduring

cent ri f ugsuffiowent prossatd anidlovd rity et the forsc fing. rihgimgret highoctapsdivs would
centrifugation, a liquid.injecti menber for. feeding liquid in.t.he

capsul e, Rt gn dugridls of ety o e RET L 0 PhitER gt ctiute ebling

pressur e- gRtdabhlthrhid i oPlofBE p6RASUoD ANGYAr Bhi§ dRSM Bk&AY 1dieoselowephen the
capsule is inserted in the beverage production device to provide a flow

restricti bemogdngdy ofigatradiipanvitbnress o6 coerarewdenlcshectied theagehessodsict i on
device as W?llljgg further described, the radius is here measured as the distance from the central

axis of the capsule to the top point of the force ring representing the distance
(hereafter referred h;) of the pressure-setting ring above the plane (hereafter referred

P) of the flange portion of the rim.

The present invention further relates to a capsule designed for insertion in a beverage
production device for preparing a beverage from a substance contained in the capsule
by introducing liquid in the capsule and passing liquid through the substance using
centrifugal forces,
the capsule comprising;:
a body comprising a bottom end and an open end, spaced apart in the axial
direction,
an upper wall for covering the body at its open end, along a direction transverse
to the axial direction,
an enclosure between the body and upper wall containing a predetermined
amount of beverage substance,
the capsule comprising a flange-like rim extending outwardly from the body,
wherein the flange-like rim comprises an annular flange portion and an annular
pressure-setting ring extending from said annular flange portion;
wherein the annular pressure-setting ring forms a curled end of the flange-like

rim.



The invention further relates to the use of a capsule, as aforenentioned,
in a centrifugal beverage producing device wherein the capsule is
centrifuged 2n/mbk®idevi ce and the annul ar force ring ispengegadoby4an

encl osi ng nenber of the dedicated beverage production device; such force
ring fornThgpaatit i8fcndiod dlivdeeriBaftey toSedce6f tapehlys bbragkding aelbsht exo
restricting the flow of the centrifugal liquid comng out of the capsule.
Mor e part FéRsHigs (of diff¢rentctypeuprsisiahlyaf l@shibFsesadsyas agﬁtffedﬁntttm%s%hsm
supportin Sl ' j [ supporting the

annul ar f?ﬁﬁgg%ﬁgggﬁgﬁggﬁgagxé%%%hﬁﬂgg?&%?%ﬂg%$§?aﬁﬂk%r supporting the
annul ar pr essuwbesat therigstaricadn thaetaeiadidivettion dbecothd pbarewrtie pmutar dorcé or ns a

| owered st.e recess as c ared to the first inward portion. In a
preferred“ﬁgdg&a?ﬁ%a%@V@PﬁﬁggﬁﬁﬂﬁU@%ﬁ@S ®vice further conprises contro
means configured for controlling the liquid flow rate and/or the rotational
speed of the drive neans as a function of the type of capsule inserted in
t he devi cas résultpryfror thadiffermae pdHidid dgtante trhibe kikiglididedtioowdiffatcat bamdt/ or
rotational s eedlcan be tartrhied out by. mai nt Eni%& qﬁ Ieaﬁé one Pr t hese
par amet er BTETUrE Valuey Y, SPRdeths RLss e SeTRe TR petsyIc CRL AR RS ISar yi ng it
accor di ngeh@agdpinadefcRehg@tbdtiéian ekl HRrt®y GontriRiald RNGHangpeRE curve)
or adjusting said parameter dynamcally in function of the variation of
anot her pehaggseratics P theeseatipiuged bpecrage dadagiculdre sethsatistgpeepovelthe a
particul a t L qui I g | [n t ant |.east for
ber i odor PaTE BFweslfiab Hhtrtadiihd, OGRSl Al ARG SRER 8% m i Gur | ng
the extr agict@Bedthoeb$ $ncrddithg thy rdsbiad idthcvwabsule ehdilRSclidericdBeinuser taé t he
capsul e as aforenentioned in such device for delivering a beverage. The

i nvent i onlifigld athesapaligfoss givengowspaalisecadi t desi gned for being filled with
a beverage substance and insertion in a beverage production device for
preparing a beverage by introducing liquid in the capsule and passing

| i qui d t hiTeagrnt tgpsubsi@nts" usfiemghaend capsudesl hdvong esleaftrmmechffstdnec ki t may
conprise all the characteristics of the capsul e as described. in the present
descri pti 8hich, %klaﬁamwsli‘ffer%nﬁbew%gfw-%u S by craghy canthle ehddiycEngi t
further compimgs Gongsd ét&[bu@&ét%n%ﬁ%ﬂsﬂg, &Qﬂﬁﬁﬁéﬂloﬂo@ﬁmk@cy,%%ﬁ wal |
onto the body of ?he capsul e; such connection nmeans being configured to fix
t he upper difédréncedeinpechaonbyerafetidry 41yl drienef the follewmapsuimetesrs: vizsenfghage

bst . Co ti b Sfitti {
hr eadi ngS I areiny f Tigubshlenadiishy SR dpestos 4is tremaneroieiiihs ar e
pref erabl y?&eﬁbgaﬂff;ogufdh (eh%t, bPendSRbfes orfdlifs)t Qris@MNILELfillHg IpPEandal | on

t he body of the capsule w thout pecessarilé"u5|ng_tools. Brief description
of the dresmbigstiqnsrthhisef B taras’sizgdofaernragles raeias objrasticslass thehgomgesent

. O ; AP . .
Fol 1 ow ng" et FoBe TEodRPRbRRt Y il P enShtiils MURRuLERMNR 7
when t akesxtethaCasljmo of thervapduild) ctdieffiisodes of the encl osed draw ngs.

The term "set of capsules" means a series of at least two, three, four, five, six capsules

or more of different types.

Preferably, the distance, in the axial direction, below the plane (P) of the flange
portion, of the annular pressure-setting ring is constant throughout the set. Therefore,
this distance serves as a reference for all the capsules of the set thereby ensuring that
cach capsule is correctly positioned in the device and the pressure-setting ring does
not deflect or deform significantly since such deflection or deformation could impact

on the accuracy of the back-pressure setting.
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Fig. 1 represents a side view of a beverage capsule according to the

I nvention; the capsule belonging to a series or set of capsul es adapted for
t he prodwwOizon/mb30a variety of coffee beverages and thepcampedia/obeing t he
smal l est of the series, Fig. 2 represents a detail of two bodies of

capsul es The pte@entinvdnfiop dirthcd wlafes t&HOWtdrg férRepirBg i@ gt tomgrisihpg, when
the capsul es are stacked on each other during storage, Fig. 3 represents
a side vi awapfulg aevfercayationgk and/oadcst Of saPtides Heafopgaprtioned. t4d gapsul e

bei ng of pgadi | ' Ser ik I.O; r il; 0f sbodi es
of capsul es oﬁﬂﬁﬁgaﬁﬁkﬁﬁﬁgﬁﬁé ?hgﬁg?ﬁgkg““ﬁ$gfﬂf%%ggﬁiég%gf&gkgf édvieM/of
a bever agérogghstit eudenos dsing cénorifuliel foroegnt i on; t he capsul e representing the

| argest size of the series, .Fk%..G represents a detail of bodies of
capsul es of Fi §'° BSVFHSSPRERS!ING GV isECOMPENIGE: 7 represents a bever age

product i on device | G5 ARSKARG! P RoRAPh: ShAGICaGBRY foQfankbBike bim Fi 0. 8
Is an enlarged cross-section view of the device including the capsul e of
Fig. 1, during centrifugation,

rotational drive means for driving the capsule in centrifugation,

a liquid injecting member for feeding liquid in the capsule,

a spring-loaded valve member for engaging the pressure-setting ring of

the capsule and/or a capsule of the set, when the capsule is inserted in the

beverage production device to provide a flow restriction valve.
The invention also relates to the beverage production device as such.

The invention further relates to the use of a capsule, as aforementioned, in a
centrifugal beverage producing device wherein the capsule is centrifuged in the
device and the annular force ring is engaged by an enclosing member of the dedicated
beverage production device; such force ring forming part of a valve means for
selectively blocking and/or restricting the flow of the centrifugal liquid coming out of

the capsule.

More particularly, the capsule holder comprises an annular transversal supporting
edge comprising a first inward portion for supporting the annular flange portion and a
second outward portion for supporting the annular pressure-setting ring, wherein the
second outward portion forms a lowered step or recess as compared to the first inward

portion.

In a preferred mode, the beverage producing device further comprises control means
configured for controlling the liquid flow rate and/or the rotational speed of the drive
means as a function of the type of capsule inserted in the device. In particular,
controlling of the liquid flow rate and/or rotational speed can be carried out by
maintaining at least one of these parameters (i.c., flow rate and/or rotational speed)

constant or varying it according to a predefined evolution profile (e.g., rotational

11



Fig. 9 is an enlarged cross-section viewof Fig. 8 Fig. 10 is an enlarged
cross section view of Fig. 8 during centrifugation of the liquid fromthe
capsul e iwotha/essice, Fig. 11 is an enlarged cross-seeCrmprailepi2gs m | ar
to Fig. 9 for the capsule of Fig. 5, Fig. 12 is a side view of a capsule

of the i nygrticaivciot adjdktitg §0d pasattstdlyasadllyen functibh @f thedvdrfitiah ofnl ar ged
cross section view of a detai] of the capsule of Fig. 12. Detailed

descri pti 8#Pther napenceraffrsgampicgthcesscond of thepg parameserpdaty Rastiqulsnmedes 2, 4
and 6 in r, : [0 I t enr ogli t of a
Set of cansarauiFl IRt if uREhRg cork st f bR ToRELEU Eh ARROBLFE' O,
a singl e wseaction Wesirgng thetrotadehdl speedadubiay ehicagerattianp@césyver age produci ng
devi ce. The capsul e preferably conprise a cup-shaped body 2, a circular,
annul ar flange-like rim3 and an upper wall nenber of disc form

pref er abl ¥y 80 R&kHATARL &) PEIRE 88 thetuse UMBRE HE’ps%'P@E’@QfoP&%nt?oﬂE@’m@%&? a bow

as illustrated or other fornms. Thereby the nenbrane 4 and the body 2

encl ose adeweeaciondelneringspertiagel y i ngredi ent conpartnent 6. As shown in the
figures, the nmenbrane 4 is preferably connected onto an inner annul ar
flange portion 7 of the rim3 that is preferably between 1 to 5 nm The

nmenbrane #h¢ siveRiiiemhealsd eclitbetord MipulekitldegighQtsr Byina fisig@kvithich as a heat
or ultrasonic weld line. The rimis not necessarily horizontal as

i |1 ustrat beverdge sgbiianse agdl ingartion ip e heearagapadeaiionsevige inpaerisingian or der to
I ncrease Bpx%rgg%soiysihf?g&%in%f li({uri](? inthd lcaﬁsﬁletarﬁa piagg%geﬁ(fdi& glrgﬁg%stﬁg Kfbstance

using centrifugal forces. The capsule kit may comprise all the characteristics of the

capsule as described in the present description, in particular the pressure-setting ring.

The capsule kit further comprises connection means enabling connection of the upper

wall onto the body of the capsule; such connection means being configured to fix the

upper wall to the body after filling of the capsule with beverage substance.

Connection means can be a press-fitting arrangement, a threading, an adhesive and

combination thereof. The connection means are preferably designed such that a user is

able to connect the upper wall on the body of the capsule without necessarily using

tools.
Brief description of the drawings

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

the enclosed drawings.

- Fig. 1 represents a side view of a beverage capsule according to the invention; the
capsule belonging to a series or set of capsules adapted for the production of a variety
of coffee beverages and the capsule being the smallest of the series,

- Fig. 2 represents a detail of two bodies of capsules of Fig. 1, in particular, showing

the pressure-setting ring, when the capsules are stacked on each other during storage,

12



pushi ng on the nmenbrane with tinme, due to degassing of the capsule
substance or ingredient with time. The rim3 of the capsules preferably

ext ends owOwaridiog3oin a direction essentially perpendi culpamr/Epasiliobi2ust r at ed)
or slightly inclined (if bended as aforementioned) relative to the central
axi s of sym@Eri¢pleséits bRRIcbaey of arbeesfpgadipald «cbhin@iol the divenabatthon Z of
the capsule 1 in the beverage production device (see figure 7). Cenerally,
the axis fanselsihedignianediug sizgén Beseres, ar ound which the annul ar flange-1ike
rima3 exte i i i . s of symetry |
IS aIignedﬁ§§ﬁﬁ&¥%%ngg$%£%¥0@%?%%?%%a§hggpfﬁ 'ggﬁg?ﬁ%ﬂggg%%n of the capsul e
in the breligd denisces akalke vexamplhdeveragt cgisuld avcbrdiag toothe ie@nasenhs an
angl e of between about ﬁﬁ nd 30.degrees relative to the central axis of
synnetry.cﬂFggﬁﬁﬂFﬁmﬂgg g@ﬁgﬁégﬁcgﬂﬁFmpﬁ% shown bow - shaped enbodi ment of
the capsul Fig 8 rbpteden RXENTH Bd¥es SFRAALIEBF FRNY i batkihferdeRpPSUl € in
particul ar the capsule body 2 according to the invention can take various
di f f er ent - §hrapgespreshe chgystige pradictidiBlevi® iarceossrsedt@madomprisinggl @psigde

capsul es. Egégger, it should be noticed that the capsul es can deliver nore
than one B rage at a time, for exanple, a volunme of coffee extract

suf fici ent FfooR if d éﬂm% 4 ¥RsEREoRVIcH SRAE dédié@i-ncﬂiaﬁlghﬁéiyasp%u@fofvﬁ > 1,
respective capsules 1A, 1B, 1C has a convex portion 5a, 5b, 5c of variable
dept h, respecPilven gnlarged cigss-saggon Moweetdtig. &.he portion 5a, 5b, 5c may as
wel | be a trun d |.d y y Foa ' [ .portions
of i 1 er eh Shapacetieh S8 REHRE ey b gindeRRTRHARN R R1uB® T
t he capsukef thdcapkBle id hepdericr abl y conprise different ingredients' storage
vol umes but a sane insertion diameter "W Figure 1 shows a spall _ vol une
capsul e | AFighét & nilagesdecrgssstssiian wewedniiag te%ugj refor Hisscapalae Bgdfi gure 5
shows a | ar | q ' i rt:i i - IS by
deterninedIgg'ggégﬁ?ﬁgﬂgfﬂ$ﬁ?g%§§/??%ﬁﬂgéfﬁggﬁnggﬁgF%%gpl H%fa%%%%§ the rim
3 and t hecmbodiacet,of the sidewall of the body 2. However, it could be

anot her referencing di anpter of .the capsul e.in the device, he capsul es of
the invent %?Qﬁ,anlﬁ?ar&g qpe S&P%Q}l%lﬁ‘éfa@@id@@vh#ﬂaq ondr ohEie ¢ provi de

optimal flow rates, at the pressure-setting ring 8 when the capsule is
centrifuged in the beverage production device, as will explained |ater. For
this, theDetadledsleRriptépr efstbadragingie di st ance between the axis | and the

di stance hl above plane P, is preferably conprised between 24 and 31 mm
More preferably, this radius is conprised between 25 and 30 nm even nost

pr ef er abl yigafesabauind 38rdspdetiddlyBurdsf2, Uh@d iadistisking ok @R fbiotail, helaltow rat e
decr eases S|gn|f|cantfy at a same_ closing pressure on the ring. In order to

conpensat & PFgerred embpéimant ofva st &f capsules SI]{Ae EBstanrgcqrdingtertba gwentim.
rotationa i S.lnfl tivel-y o er h as the
(ot vk SpERE, L LSpLALLVERP B DR DUV ARG, o
radi us al pdudipactsicachiat tapelly peefetddey sdrapiidel 4 yupdshabed bo e 2cepirculbygat i on
process of the systemand creates a too cunbersone capsule in the device.
annular flange-like rim 3 and an upper wall member of disc form, preferably, a
perforable membrane 4. The cup-shaped body 2 may have a bowl as illustrated or
other forms. Thereby the membrane 4 and the body 2 enclose an enclosure
respectively ingredient compartment 6. As shown in the figures, the membrane 4 is
preferably connected onto an inner annular flange portion 7 of the rim 3 that is
preferably 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 can be slightly bended, upwards

or downwards, in order to increase the resistance of the seal to the increasing pressure
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In addition, the larger internal dianeter of the enclosure of the capsule
as neasured at the junction between the flange-like rimportion 7 and the
body 2 (jwetotelveswnit he upper wall 4) is preferably conprcsae2oievden 45 and
50 nm These limt values are also preferred to ensure a sufficient width
of the Ouphﬂiin@bﬁah@mehfbeaﬂtp@ﬁh tied, lduefto dbgassapsafl the cdpwaild owtaricBerval ue
is, the lower the pressure is in t he upper periphery of the enclosure at a
gi ven r ot BNt vadERe: Above the upper linmit, it would be no | onger
possible to position the force ring effectlvely. The body 2 of the capsul es
is preferably rigid or sem-rigid. It can be forned of a food grade

pl astic, @&hgrimpalfithe @p)yshﬂmlpre\f@rhhlyae;gaﬁdmmaedlyIlmytehreeuoh] ca=nEWOA and t he

li ke or alum nium o anlna e of Iastlc a nlu such. as
al umi ni unpizf@e@%ﬂfﬁr(%y:l%@}e ély Aoy ﬁf E HpreeTtised) ¢ he
i nner | aygla@fe bohfe lcamdake @f“s@rnﬁhb‘t@ MigdThd 868% c&x‘i‘@sp%‘ﬂhﬁlr tb%b{@'éx@f f the

| am nate. Additional |acquers or colour |ayers can be prOV|d
menbr ane  rgtical 4 of the chiprubetinothe payreagegmiddysties didce (rapfguiiid. @t:m:mlm umor a

conbi nati gn of. e um and Iastl astic aI udes

b1 odeor acdi £ipF 28ty A s e RE ol i hion b Sl Gk e HRe3 rerr ane
4 can be EﬁQQEQBaﬁahﬁhﬁﬂ&ﬁﬁﬂﬁ&ﬁﬁh@ﬁh&%ﬁ?tﬁéaﬂmQﬁ@%ﬁh&h&HhﬁhﬁF&QtWﬂH|Ud'ng a
barrier layer or alumniumor a conbi nation of plastic and alum nium The
menbr ane #heiaxisgfuatatipngt duringheankiiegatitreeftbe pamolcandhobowing dones. Hosr

exanpl e. FanSlE h r Al wll be
descri bedg—}f %@?”?%?%ﬁﬁ Hllc lggglr;llfl Pe{p%S%gtS‘la% M n%t Baet‘geéa %Do E% 3r6 a%%h%?l ses a
perforabl&ﬂaekh@ﬂ&n&h&@n&ﬁuﬁhhﬁmeﬁ@»of t he menbrane 4, the capsul es 1A, 1B,
1C may as well conprise rigid, sem-rigid or flexible engagenent |id nenber
whi ch preferably has the formof a disc conprising a central portion having
AN e AXRbuli® JEAARbAN IR hOhh BB LA G A Baifh el i OLRERIR P DEr and
a peripheral portion having circunterenti y arranged out nlngs For
i nstance, at hecoptdrgtembpamagsindahatihefaapsed ihypeaticalanmlhea«:aﬁsatﬁebodgtzfi l ter
paper and/or plastic.fabric. The in|et rt and/or outlet openings are

t her eby pP%Wﬂg '%BPB@PHQ%?T%%WF%W“t%gﬁgﬁﬁgﬁ #%n the device. They can be
covered by a renovabl e gas-tight |ayer before insertion such as an
over wr appi ng package or a peel abl e menbrane. The vol une difference between
the smal | Thﬂdapsategelﬁed&dlCe@eipsefo@tom sn'e@lepaﬁtcamllear IHDVoquv,ait shawdd bae dept h
dl, d2, d3tpf t@ﬁ Oq%‘é, of $i s in the s rtlcul t he
depth of PAEHS A S ere %n P ?%Vefa&%é‘ P ‘Fﬁ’é IEB%t?m of the
body of theluRAYBFE &QractRSHEIeS f&BﬁIﬁhlﬂg tivbeuptentaapt tinke body of the
medi um si ze capsule is lower than the depth of the body of the |arger size
capsule 1C. More generally, the internal volunme of the capsule is

pr ef er abl e I mned to
b fer bot inEABRGAF Bsaerbe AL CuntieRy A, TETE, MR BRSO o DR S BB e
whi l e pr ovmhbmdemt iradp2exth ebyg rdzfdggﬂow(eccrt fregorteott 5aa6b) S mepadivtil bas.

Anot her variant would al so consist in having only capsules_ of the |argest

si ze (Fi g2 tycapdofpcydpdsisel portion 9g &) C@mhl%aﬂefls QﬁB‘élttlaﬂ%@f adEmsrRced in t he
conpartnegh%igeﬁﬁag&pg ﬁ&h&QF hMQ «beverage to be produced (e.g.,
ristretto, espresso, ngo, long co ee whi tened coffee, tea, chocol ate,
etc.). The capsul es are filled wth beverage substance in function of their

The dept nGRES HE CARSTPol b1  Dubt. TIcrshePERBRe, SYREETE (RFFEF 0 ORI capsul e
| A cont ai psjy#es 3P E‘émé’fns@?ﬂo‘hacﬁ&ﬁl%r SHDFLANEE sl a sLIPVIINEb&ge Smal | er

than the anmount for the nmedium volune capsule 1B and the nedi um vol une
capsul e coAtveangasdiguaed showeh rr@;dttrracztohmm csapblslte dBcand f?eglge b sgommdiarg@f f ee,

oSl e | aoneeiEaRTY el Tn@ipicon ARt GEpERRS Helimlied BT Hnk S evarage

of bet Weeﬁltélr@eclﬁbn BBevRA thd 10Mck Buﬂﬁbeaj’fﬁh@hnﬁj alld Qﬂér!ﬂrt@&f bfefe Giaewhil 9€d
between 4 and 8 grams. The larger capsule 1B is intended for delivery of a

nmedi um si #e bagdyledloweygr, it petlddsringthcarierepoingidiameiet ofethe gapfads indhpsul e 1C
IS |ntend8g]£or delivery of a long-size coffee, e.g., between 120 and 500
m . FurthernDre the medi um si ze coffee capsule 1B can contain an anount of
ground coffee conprised between 6 and 15 granms and the | ong-size coffee
capsul e 1C can contain an anount of ground coffee between 8 and 30 grans.
The filling level of substance in the capsules can also be set to ensure a
wel |l distributed flow of liquid in thé4ingredients w thout creating
preferred liquid path due to the centrifugal forces in the capsules. In
general , the substance should not be filled to create a conpact cake or be
f|IIed to the top of the capsule |n a conpact way before use (i.e.,

. ..



Preferably, the capsules in the set according to the invention nmay contain
different blends of roast and ground coffee or coffees fromdifferent

ori gi ns amdiori/deassing di fferent roasting and/ or grindi ngCThize@ansrust i cs.
The nean particle size (D4,3) of roast and ground coffee contained in the
capsul e ca@fe bzq)sﬁesrbfﬂeedvdmbmen 1B20C anchldbédebifichipngdimdakdhed oprpvidet ween
160 and 500 m crons. eneral, the substance may include roast and ground
coffee, s eptémiﬂeﬂ%feﬁese at tg? BW%‘S?‘[HQE rlyg Srviksribegansyle is eqrifugedyin the ey,
green, th&?et%% 2;%9&.%910 %1%9 § ﬁP lﬁlﬂé@@s}tei OF S5 2d SR Rati ons

t her eof ddi t v may al so ‘a as sweet eners (sugar, aspartane,
stevi a, etapre)sentiﬂ@ﬂmwmtag@e léeiwreamﬁmaxwarandi ltlag daskamoad,] d’melvbsﬂamtlc a3,
processin i fgam b osters fruit racts,

[ emul si f| ers, t.
i or onut r DI nEPTEBRISIRE T Bt A BREOT. mmel\é%rssmegeg lﬁr “thie et on, as
illustrat ‘é‘&nbr”seﬁ'tﬁw}e%ﬁ 23, anft 30" mf, SRLERAPIIFGHHIG I Y bGRPRI(HSEPmAL 1f the
flange-like rim3, an annul ar pressure-setting ring 8 protrud| ng, both
upwar dl y eawldlscle\mwvbsr\fdltbze ﬂpwwtd@cr@mmﬂgtﬁﬁeﬁn@b q@@r&an@mlﬂsmg preprure peul ar

t he press re-se ion Wl e expl ai ned | ater, on,

conprt ses ez pkprioa i as Furtirhle Raviris 1y S EHRROE PERASH M he
capsul e, ahiRysabs J{éb@fb@t Blmﬂ%bﬁ& RYafii@y bh UG FRAGEIsABh 4s RG0St dANET
portion 10 extendi ng bel ow t he gl ane P still in axial direction of the
capsul e. BYyis¢ondansi ohthetsystenef @ndheotha fnindne teo hghhemdaus alke Amapesng t he

| ower sur f th n ion, the
term' axng dwg1 ctnqg%gta&l?’grs T{ hg%eg%llfu%tlﬁggmcg %ﬁé%gyStemg?% 'Iyeg%t o the
central axm‘odunﬂjergoh&@gmuhethe'ﬂbacéerm "transversal direction" refers to
any direction perpendicular to the central axi S | or inclined of an angle
greater than 45 degrees. The term "l ower" and "upper" refer here to the
relative | 4 of
the capeul b e RS b A B o MR LA GBS s,

Mor e pref ﬂrethgzt;ort bawapipdre mmrgtebld«re @mqfortlbne r amigthethilydz (imyt beldwsthance "h1"
whlchlslon t an t eg]:a‘stance 1;[? %}helg IH q

parti cul aPDPY eI ap AFrerabl PonEed tWé%“f‘ i sy B i s are

pressur e- ggh tpké}grréél Rfersiird ;b@uﬁ%{en%ﬁﬁ%%eeéuﬂ&%atﬁIﬂ% u}%ﬂ%@ whissanee "

varies in the set whereas the distance "h2" remains constant in the set
Ther ef or egarfsole. Ehalpptee thet vduesingthe merelaq)wswret A ih shqumpet pechheint of the

pressure-settin ch exte ve e. P, a di e hl which
P ar eat er i pfs el rREERH TR ARl RIRE Erirgicci sBut FERE et “The
medi um si gessiAPRYRItE th IR ¢f¥fRtivelyt he di stance hl of the
pressure-setting ring of the nediumsize capsule 1B is also greater than
the distance hl of the |argest-size capsule 1C. Thereby, the distance hl
pr ef er abl e , such
RS depth ?ﬁ%&ggﬁ‘ﬁg@ Waﬁ]stﬁles Pﬂe?e%b%‘?%ld&s%h&%ﬁ% it b%?grzﬁe} oflanfogcé Lting
di f f er ent ghde b}q@ﬁesesgmﬁbly@bpelsm mltlhegisaaaeflagey@rsadumEU@maw thelikas w ||
be | ater expl ained, to adapt the brewi ng characteristics to the type of
capsul es, of AlUFHAINE 123 [amprate §f§|1%5élca‘f‘1‘tﬂ aBriddupoidel asopluaHRi r eby,
the thick [ ed to
the type D aLpeurls) Hn B CE R MR MIPE gt bt B3 (Y 1AAARE

char act er asd hlosniofunt feembbabepetge laygbef medemummd: aﬁkdtétioriam ldcheers ownlomapsul es

1A, 1B, 1Cin or er to nﬁgl e g@ adj ust qen]é% e.back- ssure exerted
onto the &HApSSPR WHQ’(I i hg® PRERFREd P i he® qhRensF £t PYEYi ce. For
exampl e, faf alﬁﬁ&ﬁ’tﬁﬂllneo? a%ﬁfb?da'ﬁbﬂgf Bapi Bl mATRY Bﬁd fastRE PRIBIELsS HRBIRACE -
e.g. capsule A - in order to prepare e.g. a ristretto or espresso coffee
bever age, bmdpgrgtatie plstisesuek s atytStaditrzed]I@h% obequiesdinted hf: @nenplrrew dicag t he
coffee w hahlg ; ntens'tté# 5 Zqﬁ %\Iount 0 I.Cﬁffee sol i ds
transf er r 84744 OhE NEPFDAELRT HiE )aséi‘rPda“Ct "t %}‘&#bmgrﬁé’é‘gl% Bl eristics

can be coppafigitnt @ Bcdn@yiRitidi ESHaktHE 28 hldCihi@dh TWRikdmblaglt iesidasiored for
t he beverage com ng out of capsules 1B or 1C containing a |arger anmount of

cof f ee potdidekncspbetaraspd 0 andr258 myicvans. fasrcaempleailhe pesebrang ismyrioidcdever age
extractio I aining a
smal | er aﬁ%ﬁ% %n? sﬁ%é%gﬁggg?gig.aﬁgﬁﬁg%ﬁbt Hﬁ?ﬁﬁggh{ﬁgﬁvﬁLéﬂgagﬁgéessure
of Iargeral@amtlieecdepmesh@eﬁfthﬂobdwnlpgeralzlmegher anount of substance. O
course, the rotational speed may al so vary depending on the type of
capsules 1A, 1B, 1C and the beverage to be produced. In a preferred node of
the invention, the pressure-setting rifig 8 of the capsule is fornmed by a
roll ed over edge or curl of the flange-like rimthereby formng a curl

whi ch may be closed or partially closed. In particular, the curl can be

f ormed fron1a pIy of naterlal by any SU|tabIe fornlng technlque such as

I L o, = ~ . 1 - ~ £



of the bodies and thereby enables the manufacturing of the bodies of the
capsules in a manufacturing area which is renote fromthe capsule

manuf act uworegiigiora1( cof fee handling, filling, sealing, eCT/EP201FiogZA€ 7
shows a sectional side view of a beverage production device according to
the capsule systemof the invention in a closed state thereof. Thereby, the
device conprises_a rotating capsule holder 20, a driving neans 21, and a
col | ect or Ipgeagrpighomendbiape 4c st sapsuiged A il Buil § mapas eelbermpiiss Heid hr ough a

bever age 1 et | L Vi 3 i I Jhich is
| i nked tog#ﬁég%géggfgmﬁ3${ggﬁg%ng?qﬁﬁg&%gﬁﬁgﬁﬁgﬁﬁéd?géyl@F%gggg?gﬁ§hor top
si de (not cothptisihgateedjral poraoghaaimgaxl ielc? poaxpatiaplingnhe ottedutidon bfa capsul e
hol der. The cagFuLe holger 28 has, g chcunf rential s rfaCﬁ that forns a

r ef er enci WG!Gl BITEH ME AR PACTPhergLiaeTtog vy dgetiepmigseniygliy fenggdsul e 1
so as to ga§g5?@ﬁné§ght fit of the capsule in the capsul e holder 20 w thout
possi bl e radial play. The capsul e holder 10 is preferably holl ow or deep
enough at its centre to be able to accommpdate all capsul es of the set.
Accordi ng .a unique cgpsul e.holder is sufficient to receiLve all the
capeul oo ht ingighos S PSSR inR b brfirietbhy R Bt bl oF REMFsbianet bl der
can take yad/boOpastRTARES TR Gn1EBYorehiPolit 06 FiReh g far @thSHeBP lpfer@MdWedre hol | oW
ring. Furthernore, the device conprises water injection nmeans 25 having an
i nj ect i oninsertisarof2iee panisnly 1athadeyees. tTbepet by eaewrechly aemewabte gasdight he
capsule 1,in 3 rfi hereof . re ri

W2008/ 14?%82&§%g£%eﬁ?°e‘*2@ﬁ% %9 fgr%évnegw pglrgé%égi eeogtqé’ﬁg@l%glﬁ%ﬂfﬁ% circuit 28
conprising a liquid supply 29 such as a water tank, a punp 30 and liquid
heat i ng aggaratus 31 for Broviding a Eredefined vol une of heated

pressuri z&8e vplmeadiffgrenge betaseny the smallipidy grameppeloe apRiaiasd paEewany pr ocess.
Liquidis - hgat ﬁ%ﬁ” C . lt.ould. s fed in

t he capsqu%%§%#%?%g%?%Hﬁfﬁ%éﬁggtt e(ﬁﬁ%ggpFéﬁﬁﬁg%%g# ggdhggﬁﬁgm?%é f orm of
a hol | ow tieeltpth afith¢ bdxdy ofthe sinajlechpsiie h&nbewer dimnbibe tepthredtlefbodysiiarp free

end to ensure perforation of the upper |, if cessary.. The devi ce al so
conpri sess 8 AR RN 5%(? ?harépwriﬂ%b%& WdEE FegRaT e Gepebar 148604
The outl efy\Rerfrat @épﬁhafﬁle%eybgge 1ol 8 d&?édl@h‘@[y of the engagenent |id

33 whi ch engages the upper wal the capsule during closure of the
device. Accordingly, outlets are produced in an annular portion of the
menbr ane 4, t her eby. enabl i ng.an, extracted entriJfuged) beve e to,l eave
Che capsutiord g ApiatePd 3P Bt b SnbRe presi gl s GLIP L 4Py ¢ her
conpri ses 5@ nflonhdsevolihds HA0c WhinCdbt&aiiddotbSo il Bothi dnbegie Fdone kredtivin®f t he
device, in particular, the punp 30, heater 31 and rotational speed of the
drivi ng neanficent amgupaet ¢adiee powdehavhile preading wiptimizedmcatHagalder fes) adj ust
operationghr %5§g§&ﬁ&§mduring extraction including (but not limted) to:
punp flow'rate, punp pressure, water tenperature, rotational speed,
rotational speed cycles (e.g., speeds during prewetting, extraction, drying

phases, etc.). Several praograns. can be designed specifically to the

di f f er ent ANQTHEE vyfang Higyld Ao qonsist B hgyingianly Capsules fhfhedargssti Nasr (Figy Sdpeci fi ¢
bever ages . i ot t S u i 041,-€ r
bever ages"TehiTerehl HMifh  Rycle ol RABQumde AR P AP0l eOmpa N i
The capsulg=sndmn onahptyips ef beverapend b poatuicah(cqpdestregocdspassoa ungo clodg,
radio-fregwfnc tﬁg, e%%., fOL enabling the identification in the device
and for s&? ‘hémg?‘ﬁﬁ@ pdFaCIBRiC e Cdnet ers automatically. In this case,
t he device conprises suitable code readi ng neans associated to the control

unit. The control neans and code can be configured to ensure a control of
key brew hge pansaleetesridledurith beveeagy sabrtange imfwncdomdl their sieasSush sizheat ol | owi ng

paraneters: Liquid volune mal nmedi | on extra-l.ang cups tc.),

ot at+ onabe dpediing) YHERRITPRY helrer il st iR as iR Pt el o
(e.g., sl|awTspeastf@s spaBMbLINMGcaphilgh Aspeedss mamaint bagitiaenoand dryi ng)

| i quid heating tenperature, etc. Phe system of the invention conprises a
val ve neapidsteBce gpagreunst cosiceysngrlley than heameyns deythe mgdainheqlumie centri f uged
liquid th t r i . r d or prenade).
The vaIvegﬁgg%?¥§%wf§gpgﬁﬁ%§hﬁvﬁ@ﬁg&%%ﬁ%#%ﬁéﬁ%gﬁéﬁg%ggé%%%ﬁ§gof t he device
on the capshstedce, My, eorpaid ¢offek pgnhatlet tHag uliccarBgunt fdrahelyvgasesieorgprulsds. a val ve
menber 34 which is arranged circunferentially relative to the engagenent
lid 33 and which has a | ower annul ar pressing surface 35. On the capsule's
side, the valve neans conprises the piéssure-setting ring 8 which is
engaged by the annul ar pressing surface 35 of the valve nenber 34 of the
devi ce. The pressing surface 35 engages the upper portion of the
pressure-setting ring under a predeterm ned backpressure. The pressure

Y b1 N o e o o - ”~ A ~ Y b1 o o o



portion 7 has a formor line of curvature (e.g., slightly concave, convex
or inclined) that slightly differs fromthe profile of the

fl ange- suwwpantivaeggosur f ace 39. In that case, the flange pomrtmEpPesi1/Hsan still
be defornmed by the peripheral portion 40 of the engagenent lid 33, e.g., be
f1 at t enedHag&y, ftftsnidllecapsipP OALis pRfSuI) acenddd foodenetiea bhdridr vgffef t he
force-ring in recess or |owered step 39. Therefore, the backpressure of the
val ve neaReveragemf bgistesp i) meland $8anlwish aamguitiof gpuad soffec cuprtissd ring 8

t hat Cha_nggtgve%ﬁng ah&X 4n{€ TRE$ k4R Qe ﬁﬁgs HEdEd F%.rﬁgﬁ{ferﬁ%f ﬁ%dﬂi‘ﬁ-
conpressi on of the spring-biasrng ans 36. pendi ng on the type of

capsul es. siec goffeec ags beecci A) ahd 100 nil Gnpthedegestrapdude devd mendtdfor
backpressyre varjes as.resylting fromt di.fferen eonetries of the

pr essur e- SEPEINY § ORG SEC CBHps e TeAVEM ﬁ%gwiéog% UTECEREES: B ring 8
conpared 1 R4eARSIYE SofkG Qbsilt 9B cEn TebntatMaPAhbik lakgfouna%oﬁéer Gshyisggnt i oned,
the distance hl is conparatively |lower for capsulfe | A whereas the distance
h2 is equbttwicon 6 ahdl 15 gpend and thlohE:sizasofice eapshile, 1 ¢ve coptaimep bhawitioff nmeans

36 becones | ess pre-conpress when le | A i ngaged i n the device
than when EE4BE GRS THEVRM & BE AL ARG RS oo CyPr G A e etns 36 1 s
nor e CO”PEQ?&@ﬁbe&%&)Qmﬁkﬁﬂ@&lHﬂﬁﬂmﬁﬁﬁﬁﬁﬁﬁfH@ﬁdhh@wﬁﬂé@&hﬁ@ﬁ@ﬂﬁupf t he
spring-biasing neans is reduced thereby increasing linearly the prel oad or

force exefrcednppreterichdiqridngtivduc tedhe eqnsnifugalfotcss i thg cepsulddezeserrbw.  The
reduct | onyof Bt AN66d For AERNLE S EEE, AIRSES LSS AN o BErERse ©f
di st ance 0 € 'pressure-setting rings since these elenents are al

pl aced i nth@xdapduld inned@mshict @6} b&ore TBET.€f @harifugdiod FtNeHsikld idter eases in
the set of capsules, the preload exerted by the spring-Iloading neans (i.e.,
springs 369Vig8- t he val ve menber 34 and, consequently, on the
pressure-setting ring 8 decreases since the spring length "d" increases.
This configuration results in a sinple nechanical control of the

backpr essiBroderablys the capsutes metansctlBcosiingtd thesevarioachayw edntaiched fgroad

capsul es. For, exanpl e, . dependi on t type of_..capsul.es, the backpressure
(ire. theblndssh Fish i 1 f&?%ﬁs%we?ﬁ%es ﬁé%éieﬁf%ylﬁe%é&%an@w PREDal ve
means candirRRaf rORHENESRI/ éﬁ‘ﬁf&'ﬂ% dHaraetdiRlids. #Ad k80 p e i kB, DAS DroadiOr €
specifically between 15 Ncn2 (1.5 bar) and 134 hfcn2(13.4 bar), nost

speci f i cahhd/gtvandweffc@ Zohina® i theTcapauly camde 8Bt iseRbgt®ecdn h20 pnd These
pressure val ues ar r.ein ur .measuring the axial conpressive
force of Pﬂ%og%angﬁgggﬁb¥%%§%§@nggpﬁ%Pﬂgn%ressure setting ring 8 in a

cl osed position of the valve and dividing by the surface of contact between
these two parts of the valve neans. More particularly, the smaller coffee
capsul e | | igenerakthe egbstanage mayeinchidg tioastt end ghownd cetagt solble eefeesso
coffee (a ] L0 i.ghes a LT to it er upper
portion o?%?%$§aﬁgéiOﬁ%6%95¥ﬁéﬂ?gﬁ%;§$§?&§%é5§%g€§?%%@Ebfgg%higkg 'ues

bet ween 1GQamanfbrih8R MNd rRBmbiadome theugofs iAzklitbef fragy aipsbt edd& isschmas e
designed to deliver lungo coffee (about 100-120 nL) wth backpressure

val ues i nSVPRECICENGESYF 2BpriaRY. tevianctenp flavopings (gaBamen. sendkin slinend, s

desi gned f{, r C of f.eetahf - Lit et " L

backpr essu?rgp’sgtgﬂ’ Egéé\l%l thin ({Shge rlgﬁg%&%bﬁégnfb?ggww%ﬁﬁﬂ%(g?? egyf%vsér age of
di f f er ent noerahuttigntatitd cdrubiestioanhdreofobt ai ned, in particul ar, extraction

yi el ds conprised between about 10 and 30% total solids between about 0.5
and 2.5%in weight and a stable crema. The definition for the extraction

yi el d andThotahsukQ! d e lifVentiBh £€iIRAHBEAAR fighrdl ¥ 8P or fOmoRX BiBLarly N
EP1566127. It should be noted that an identitfication nmeans Is preferably
associ at edomprissaehits Jlpegeolikactps|a anoukenpiessireetttinggingd priotugingpeth
paraneters in the beverage producing device corresponding to the pe of
bover age. TR dahrad RSB B TREniRd FRuSORDERRIE" BF piletd® heP5s ™ 4s
110, 150, pRB&irékettif €ing, whbRWuheticn wildbOExpiiRed Qitat b BmpsivEesh Geicer m ni ng
the residence time and flow rate of the beverage or liquid. Identification
nmeans canpP®éion Scaxdndangs i B axid slireefinm offdbe Papsaés) 6bevereplegn Ptasying Ragnet i c

or ferro i i . Or e gevi of the
inventioﬂﬁggﬁkﬁ%g?ﬁ%ﬁsé?ﬂf%2Q§%3§bg§bﬂg%§m§?%%ﬁ%OQQB%hﬁgg?f?@*éﬁ%%ﬂned by
driving tbeceivgageh®oipsticdB3oatertion, ihejreftdnoa taplahe 25is (heheetaker elohgr 26
preferably remaining static), the valve neans 18, the capsul e hol der 20 and
capsul e together, in rotation about axis Z, at an extraction speed, e.g.,
bet ween 500 and 16500 rpmthat can belZonstant or variable. The speed nust
be sufficient during extraction to create a centrifugal pressure of liquid
in the capsul e enabling opening of the valve neans as described. Liquid
which is centrally injected into the capsule 1 will tend to be guided al ong

o Y Y Y



inserted in the capsule. Due to the centrifugation of the liquid in the
capsule 1, the liquid and the beverage substance (e.g., roast and ground
cof f ee powdenj)/qemvi ded within the capsul e are nade to iPorapraei/osr24order to
forma liquid comestible (e.g., coffee liquid extract). Figure 10

i |l ustrat gf lbher syFiaafvhemabgy poawa 7. Inabdtomttgetthouhvaitiohhtheaapsul e and
the valve neans 18 is gpened sufficiently so that |iquid passes between the
pr essur e- s&adlj diggctiomgredera frjanyndirgetipy aligpqapsrpasyle] tx e cepiigedivkRidhage s
given a s oY e agﬂp val ' Create
an annula?&%g%f??%F?%h§§%%ﬁ¥%g%%% orHP?@%@J¥§f%§ﬁ?§P%%pgggﬁg%{ggﬁgomards

t he i npactemedl lax4d wfintlhredodlaheapkrgraitehihgh 49 elegoict yThpeni "hgvef ahdhe val ve
means is again obtained by the liquid forcing the valve nmenber 34 to

furt her url@@eagrafeﬁg?rettﬂéﬁ%rﬁi%tlﬁggogw?nmféfl%}ﬁ : %Wﬁétrat%%nﬁflw@eam y
formed of ya|1n0pk GOURE GRS |srfonb® Gvi s SHEhead A SF BE B8k} © Rfwrivekd. -
However, it should noted that the valve nmenber and the springs could be
made of aMdratpegerablycthepmpsspdrtien Parftthe mmgraxtegpdb by la dstgeayi 'hg' whdthriesi | i ent
functions, such,as | f nmade gf,anp annul ar rubber rin r bl ock, Thg surface
o en of 't RBEFHUER s ¢SRS, dky AL IRaOHFEPel BB Lhnm e Sk e isart 68 and
15.0 M2, Jemfeingy BE akaPlgth M pRsIME scttiRerify id AeesApQfics FEr fhigw
restriction can vary dependi ng on the set backpressure value and the

r ot at i onathesfiganteoh: "t vasics apdiaiset wirseasithe dintagem'dy 'aremains qongtaetrinthesetpeed,
the | arge u e areg f i ckpr.es: . I, earlier,
for a bengégg”édégggﬁn eMﬁFc apgmg%égﬂ??glFfﬁgiggé%gﬁﬁgsggﬁﬁggggg%ee, t he
capsul e i sing @nihighlee@nds)abotchsling BG4 Uistaicd B, ¢aivhris gedtdpelhianedn dd2anaed 31 mm
nore preferably between 24 and 30 mm nost preferably between 25 and 29 mm
sur pri si nBi 9t therfese ningn ghavq MproVeot He medivlipsizcotapsel dialGamparafivsly: t he

radi us exgredshienTBX MRV Cibd b A e AN LRSI S B8Ry | OVer
aroma content. In particular, the ues of flowrates are inproved and

r easonabl eren@t altanothaldigpeed, lafrthe sargese-sraicapsailned. Thereshaut diskmcadi ed t hat

a small liquid | eakage through the valve means 18 can be required that

hel ps to Q%Yglﬂﬁéega _%Wﬂéﬂb’g BT Hetrs ¢ hherredstibe %Srﬁigp%ir@uﬁ,| ling of
the capsulig Wetisidd guitd & THREwWREelsOR iR Yeihg PRV RIS RIRRANRS 1N
process. is | eakage may be obtained by snmall radial grooves, orifices,
enbossnentls, bernge prdwitdedddviceany will bhdaterkvdaimedvbter sdapt dhe brestiapce on
surface 35 of the device and/or on the surface, of the upper..portipon 9 of
the i ng) riTist Y 165 aPe ek’ IF Moty coR ARER R T et 1 ow
rate of tBenteRNThdrtbigert thidkabed MW tRE plcbRir&antmy Eing Afik Rreférablyidagpted t he
capsule with water and during the extraction phase, water continues to be
fed i n thto thepsnd ef papselsemarg patipuagy.de the pmownt andeort dharacteribiaesamit thal | y
equals th 0 f t L. e i qui Sj t.he. c i 1 of
liquid fi ﬁ?‘{e#‘gg\é’tsﬁg&g%cg Sﬁg‘ﬂﬁ? l{llﬁ% %ﬁg)ng&gbgﬁées fe@ff@ac}{&? %nO%g rglé %?él?ﬁ%é‘?wat er
punp may béjusteppeflithettatie pasiire ickergat 6100 ths capailstvalicnestingigempddyintthe capsul e
fromresidual liquid. This is typically the water flow rate that can be
cont r ol | eBetRgeRjodussion deyiset Faexpmalkse Tongparles qnpinige @ sl Heou&&ur ed by
a flow nme in t i i reul f. np and
control | eg&{)@{/%ce%%tﬁgg}&u n?g ' édggﬁlgtl%coﬁf%ﬁgffg%%&tg %gc')rgé%slhjgg? I%?E 5es§§a|)]bl eto
measur e t beffdechscemge, 4 high prasercdammstionaapho be tiberedabw pronems theuwbffee

inplementing a flaow nmeter.in this area is nore conplicated,. The rotational
spoed f1 ui it BEhHITSY Lictr AdPiesri ML &T tahee R S IR GHAPIREto thef er ence

as preset ghffed NEraeANNE A thi dremd e RE BBGHCEH QWS BeicdnpARIIED Apwar f unction
of the type of capsule and/or beverage to be delivered. An advantage of
capsul es wicshirperssuion-slach nghtriendesah &bl the bévasega ¢amyingioluf ef eapsules

backpressuyre values, also ljes in the ssi-bility t rovi de. di f f.er ent
ranges of TPIdw b SPBUAMNTES: [XRs 4 PoRt Toro e R wder ARERLF B A SV SR | onal
speed rangfatichapPkRlkadarinpedbdverge ck@h@lidn0 Rl baSReessrLaNa Bepsulen Avdifl e stil |

achieving a same diversity of coffee. The machine is thus submtted to
| oner nrechanllaaoluesheantznings saxnlleepmeirt of substapce esadapiedtohe higher thAe syst em

pover i s HsARgputtbil of P, BRI 5 bR PHERA Al B BB ol age

according to the set backpressure by adjusting rotational speed of the
driving neans is described in detail in co-pending European patent
application 09178382.9 entitled: "Capsule systemw th flow adjust nent
means". This patent application is heil& incorporated by reference. O
course other controls of the beverage characteristics are possible such as
setting different predeterm ned ranges of rotational speeds (or different
fixed val ues) which are set according to the different types of capsule
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setting ring which is part of the upper wall, e.g., part of the nmenbrane or
attached to it, instead of being part of the body. For instance, the ring
can be fowoedigd2am annul ar extension of the nenbrane amdTaPadiedst2e4it. In
this case, the pressure-setting ring extends both axially and transversally
beyond t heftbaRgehpesthiieiul bpdedthghilsh OdrylRpagiies sathe Whe 6€tdpuleonngcted to
it or be integral with it. It can also be envisaged a force-pressure ring
that is séBalaped thediwvemee todrporadiscds t ached to the flange portion of the
body by press-fitting or clipping. In another possible variant, the
pressure setting ring of the capsule extends only above plane "P" but forns
no ext ensima pbefenwd phadeenf'tRe inventioe, ther petduansafing hiaglios f the epstleds body. | n
this case, "hl" varies in the set as aforenentjoned and "h2".is zero

i1 ot By Sl & %%Oéﬁe@&ég]&%ggn%e-ﬁ ¥ b heTeRp'OEEdE Pulesi gned
for recei ¥infig HEY 8¢ 8RS FUDSLRIBEI6EdITn paHiowad 1cOk e bd forkbil Sropge. the
upper wall of the capsule is connectable to the body using renovabl e

connect i oplynefamsteernddly any stheabtd fdrinmge tfchniyeiccapk ab embios$inpestemage,
substance befpre inserti i.n the beverag roduci ng devi ce. Connection
Teans. canTBO e Sk PrERRY, WEoinDsr DEon ST RFEAAT IR RO AR G For

i nstance, of f@tcdAP BEtwiRh lthdB)nRep&rtiinST o Pfh el Midalk §of@sLT0. alhd Bwdr, thin
alumniumfoil) that can be connected by the user to a cup-shaped body by a

tacky adhgeitige I0zpeextend by arrerbirant noftion b oft the phvrpiedhe svepermignoai d
adnesi ve |ay@ly TR AANESLY S RYheiRBeP ol REIcah o JRBLONI e ot
sufficient adhesion for closi ng the ps Pe'End “€nabi ng perforation in the

devi ce. THeedtidyeds ifastrdd&l, supgbét Rembyretpossibe Rhstaneflandcotcal -t Bigdaper t i on of
t he body. EXAMPLES:. The objective of the tests was to eval uate the inpact
of the rathcalovwrandrrietheRpwst peRdon A 8<airte catviernl therkindifgrdiosagsul es of

the i nvenhﬂlﬁﬁatg@, B@tﬁotﬁ@pfosﬂlts a % ggmrets%@fl a rf%%r EQHP&Q’#nﬁﬁrth&nfbrrge[ﬁet 0

i nprove the cup quality of co extracte y centrifugation. The anal ysis
was per f opresdirsvs¢thingNemprie psderdb lysgfdiodlomosmpe ardngn éumdoL atid as bhena

prepared at 25 m cup size, For. each systemfive pre ations.were nade and
mer ged to%@'i g 8lan ey ag%-ﬁeat)wsémgaﬁalse PSR ﬁsgygﬁﬁﬁ%.altﬂﬁ%atgvgwﬁt)és ver e

i mredi at elezYarﬁﬁl@,l @&d rgl%%nib@_fgfrﬂﬁﬂ'@sda LEE 2R A1IKERfithdhateAQ] SacHR ipllasﬁ@%kysed-
Al'l sanples were anal’ysed in triplicate.

rubber to improve its resistance to deformation in axial direction.

For capsules 1A, 1B, the pressure-setting ring may be of oval form in the axial
direction since the height "h" of the ring corresponding to the sum of distance h; and
distance h; is greater than the width "w" of the ring. For capsule 1C, the width "w"
can be equal making the curl substantially round or slightly longer than the height "h"

of the ring thereby making the curled ring oval in the transversal direction.

As illustrated in figures 2, 4 and 5, the pressure-setting ring 8 fulfils also the function
of maintaining a distance between the bodies of capsules when stacked in each other.
Therefore, it facilitates de-stacking of the bodies of the capsules during storage, in
particular, during manufacturing, ¢.g., before the bodies are filled with the beverage
substance. As shown in figures 2, for instance, when the stacked bodies come in
abutment by contact between the lower portion 10 onto the upper portion 8 of the
pressure-setting ring, the distance h;, h, of the respective portions 9, 10 ensures that
the flange portions 7 remain distant (see distance hs) from each other and do not enter

directly in contact with each other. Such configuration greatly facilitates de-stacking
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13 key aroma conpounds were sel ected representing all major conpound
cl asses (sul phur conpounds, al dehydes, phenol s, diketones, pyrazines).
Absol ut e wonoammeati ons were determ ned by SPME- GO/ M5 aRalryPRel 10Si2a4
| sot ope | abel |l ed conpounds as internal standards (1DA). Two different

capsul e dbafiethedis ah) thaedby catibldé e mareSaaingusltie b&dedfth® 3apsiiclvea capsul e
was designed such that the radial radius (R), as defined preV|oust was
equal to DRPUlPtuRng aed ethiplk & wmote frgmshenfapspipmagpiaeiushesyere fger e

tested: SQ%gir guﬁgg”%?@gﬁg{gn] The coffee grind size (D4,3) tested was 260

m crons. roma content present in the coffee beverages
pr epar ed by capsules with tmo different dianeters (2. R) are shown in the

t abl e bel The |ncreas of the g ﬁneter fromb2 to 63 Iead to a
decr ease *guaer H%PV&%%%?& S1dﬁ‘ Vifeof ¢ %werwpé?fﬁtfgon*f*ﬁ@%w jatodhe ar oma at

hi gher di gpmtef g fﬁ@ﬁhréf e 1%99&16@% A2 19&M st8 @brbPOPRerBR tﬁreh@e\m:QhESt
I npact is found hi gh volatiles at 5000 rpm (28% | ess), which al so

conprlsescmapvﬁﬁmewhﬂegsmpaﬂképkmt2&51@hﬂagwd@asahdmnimeﬂhykgdﬁhmdes At
10000 <P e 8 i B AP e SOb e Rl et ©
anount  f ofriPiakndafSh EEorBPERA S rotary motor which is linked to the capsule holder 20 at

the bottom side (as illustrated) or top side (not illustrated) through an axle 24 axially

connected to the capsule holder. The capsule holder 20 has a circumferential surface

that forms a referencing diameter substantially equal to diameter ‘D’ of the capsule 1

so as to ensure a tight fit of the capsule in the capsule holder 20 without possible

radial play. 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 unique capsule holder

is sufficient to receive all the capsules 1A, 1B, 1C of the set. It should be noted that

the capsule holder can take various shapes and may also be formed of a simple

annular hollow ring.

Furthermore, the device comprises water injection means 25 having an injection
member 26 being arranged to perforate the membrane 4 of the capsule 1 in a central
portion thereof. As already described in WO2008/148604, the injection means 26 are
connected to a liquid circuit 28 comprising a liquid supply 29 such as a water tank, a
pump 30 and liquid heating apparatus 31 for providing a predefined volume of heated
pressurized liquid to the capsule 1 during the beverage extraction process. Liquid is
usually water (heated, ambient or cooled). The liquid is fed in the capsule by injection
through the injection member 26 having the form of a hollow needle or tube. The
injection member can be formed of a sharp free end to ensure perforation of the upper
wall, if necessary. The device also comprises a series of outlet perforators 27 as
described in W0O2008/148604. The outlet perforators are provided at the periphery of
the engagement lid 33 which engages the upper wall of the capsule during closure of
the device. Accordingly, outlets are produced in an annular portion of the membrane 4
thereby enabling an extracted (centrifuged) beverage to leave the capsule 1 during the

rotational movement thereof.
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The device further comprises a control unit 40 which controls the different elements
of the device, in particular, the pump 30, heater 31 and rotational speed of the driving
means 21. In particular, the control unit is programmed to adjust operational
parameters during extraction including (but not limited) to: pump flow rate, pump
pressure, water temperature, rotational speed, rotational speed cycles (e.g., speeds
during prewetting, extraction, drying phases, etc.). Several programs can be designed
specifically to the different types of capsules 1A, 1B and 1C, for example delivering
specific beverages, e.g., ristretto, espresso, lungo, Americano, etc., and/or beverages
having specific strength, aroma profiles, foam/crema volume, etc. The capsules can
comprise an identification code, such as a barcode, radio-frequency tag, etc., for
enabling the identification in the device and for setting of the operational parameters
automatically. In this case, the device comprises suitable code reading means
associated to the control unit. The control means and code can be configured to ensure
a control of key brewing parameters such as any one or any combinations of the
following parameters: liquid volume (small, medium, long, extra-long cups, etc.),
rotational speed of the driving means, liquid pump speed or speed cycle (e.g., slow
speed for prewetting, high speeds for extraction and drying) , liquid heating

temperature, etc.

The system of the invention comprises a valve means 18 capable of providing a back-
pressure against the centrifuged liquid that leaves the capsule through its outlets
(perforated or premade). The valve means 18 is formed by the complementary
engagement of the device on the capsule. More particularly (figure 9), the device
comprises a valve member 34 which is arranged circumferentially relative to the
engagement lid 33 and which has a lower annular pressing surface 35. On the
capsule's side, the valve means comprises the pressure-setting ring 8 which is engaged
by the annular pressing surface 35 of the valve member 34 of the device. The pressing
surface 35 engages the upper portion of the pressure-setting ring under a
predetermined backpressure. The pressure engagement of the two complementary
portions 34, 8 of the valve means is made resilient by means of a spring-biasing
means such as springs 36 placed between the valve member 34 and an annular
counter-force element 37, connected directly or indirectly to, or part of the

engagement lid 33. Several springs 36 (for instance 6 to 10 springs) can be evenly
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placed at the periphery, between the portion 34 and element 37, such as helical
springs in parallel to distribute and balance the preload onto the rim of the capsule
evenly. Of course, other equivalent resilient means for replacing the springs can be

envisaged without departing from the scope of the invention.

The valve member 34 and the injection unit 25 are typically movable with respect to
the capsule holder 20 (or vice versa) via a closure system (not shown) in order to
enable insertion and ¢jection of the capsule 1 to and from the capsule holder 20 before
respectively after the beverage extraction process. The closure system can be a
mechanical and/or hydraulic closure mechanism. Many mechanical closure
mechanisms are known for coffee machines such as levers forming a knee-joint, or a
cam-type closure and the like. Moreover, the water injection means 25, the valve
member 34, the capsule 1 and the capsule holder 20 are all rotatable about axis Z
during the centrifugation process. The valve member 34 is also made moveable
independently from the engagement lid 33 to take into account the different possible
thicknesses of the capsules without affecting the relative position of the injection
portion when engaging the capsule. For this, portion 34 can be slidably mounted
about engagement lid 33. A joint 44, such as an O-ring, can be provided between the

two parts 33, 34 to ensure liquid-tightness of the valve means.

On the capsule's holder side, the pressure-setting ring 8 is firmly supported by a
lowered portion or recess 38 of the supporting edge of the capsule holder 20. The
lowered portion or recess 38 is lowered relative to a flange-supporting portion 39 of
the edge of the capsule holder which holds the flange portion 7 of the rim. The height
of the step between the lowered portion 38 and the supporting portion is preferably
equal or close to distance h; in order to ensure a correct fitting between the capsule
and the capsule holder and a firm support of the ring 8 by the capsule holder.
However, it could also be that the distance "h," of the ring is smaller than the height
of the step thereby causing the force ring to be bent relative to the flange portion 7
under the pressure of the valve member 34. The flange portion 7 can be further
pressed by a peripheral portion 40 of the engagement lid 33. The peripheral portion 40
comprises channels or recesses 41 radially oriented to ensure that the centrifuged
liquid, which leaves the outlets perforated by the perforating means 27, can traverse

the engagement lid on its way to the valve means 18. It is possible that the flange
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portion 7 has a form or line of curvature (e.g., slightly concave, convex or inclined)
that slightly differs from the profile of the flange-supporting surface 39. In that case,
the flange portion 7 can still be deformed by the peripheral portion 40 of the
engagement lid 33, e.g., be flattened against the supporting surface 39 to ensure fitting

of the force-ring in recess or lowered step 39.

Therefore, the backpressure of the valve means is predetermined essentially by the
pressure-setting ring § that changes the relative position of the valve member 34 and
the compression of the spring-biasing means 36. Depending on the type of capsules.
e.g., capsules 1A, 1B or 1C placed in the device, the backpressure varies as resulting
from the different geometries of the pressure-setting ring 8. Capsule 1A of figure 9
has a shorter ring 8 compared to capsule 1C of figure 11. In particular, as already
mentioned, the distance h; is comparatively lower for capsule 1A whereas the
distance h; is equal for all capsules 1A-1C. As a result, the spring-biasing means 36
becomes less pre-compressed when capsule 1A is engaged in the device than when
capsules 1B or 1C are engaged. As the spring-biasing means 36 is more compressed,
the distance "d" representing the total length of the spring-biasing means is reduced
thereby increasing linearly the preload or force exerted onto the ring of the capsule
according to Hooke's law. The reduction of distance "d" results here directly from the
increase of distance h; of the pressure-setting rings since these elements are all placed
in axial linear direction. Therefore, as distance h; decreases in the set of capsules, the
preload exerted by the spring-loading means (i.e., springs 36) on the valve member 34
and, consequently, on the pressure-setting ring 8 decreases since the spring length "d"
increases. This configuration results in a simple mechanical control of the
backpressure of the valve means 18 using these selectively designed capsules. For
example, depending on the type of capsules, the backpressure (i.c. the pressure above
the atmospheric pressure) exerted by the valve means can range between 5 N/em” (0.5
bar) and 180 N/cm” (18 bar), more specifically between 15 N/em® (1.5 bar) and 134
N/cm® (13.4 bar), most specifically between 27 N/em? (2.7 bar) and 87 N/em® (8.7
bar). These pressure values are herein measured by measuring the axial compressive
force of the engaging surface 35 onto the pressure setting ring 8 in a closed position of
the valve and dividing by the surface of contact between these two parts of the valve
means. More particularly, the smaller coffee capsule 1A is designed to deliver ristretto

(about 25 mL) and espresso coffee (about 40 mL) with the highest backpressure due
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100 81 100 90 Although the present invention has been described with
reference to preferred enbodi nents thereof, many nodifications and

al t er nat iwoomng2ise nmade by a person havi ng ordi nary skipClr/Epro1tlog12a4 t

wi t hout departing fromthe scope of this invention which is defined by the

appended € i 3Bger upbA Pdttionlof tAickAgs Wh 6f tht Aing L Br idstancelantigiteghufcor i nsertion
in a beverage production device for preparing a _beverage froma substance
cont ai nedV#lHes brswespkI9 and gy 0 iN{emo disimrgliumegircgofiae easuledfsisiorand passi ng

liquid t hagsli'g{%dttg' QelRkP %@B CEHS ta@gutcﬁf(bt- fj.Ofﬁ{E)alA/itfl Bhd&ressure values in the
range of 50 and 140 N/cm®. The largest size capsule is designed to produce long
coffee (about 150-250 mL) with the lowest backpressure such as within the range of 5
to 80 N/cm’. Coffee beverage of different quality attributes can be obtained, in
particular, extraction yields comprised between about 10 and 30%, total solids
between about 0.5 and 2.5% in weight and a stable crema. The definition for the
extraction yield and total solids for coffee beverage is given, for example, in

EP1566127.

It should be noted that an identification means is preferably associated to each type of
capsule to ensure setting of the proper parameters in the beverage producing device
corresponding to the type of beverage to be dispensed, in particular, the beverage
volume (e.g., 25, 45, 110, 150, 250 mL, ectc.), flow rate and/or the rotational speed
determining the residence time and flow rate of the beverage or liquid. Identification
means can be a code such as a barcode, RFID, colour recognition, magnetic or

ferromagnetic means, mechanical prongs and so on.

In the device of the invention, extraction of the beverage out of the capsule 1 is
obtained by driving the engagement lid 33 of the injection unit 25 (the injector 26
preferably remaining static), the valve means 18, the capsule holder 20 and capsule
together, in rotation about axis Z, at an extraction speed, e.g., between 500 and 16500
rpm that can be constant or variable. The speed must be sufficient during extraction to
create a centrifugal pressure of liquid in the capsule enabling opening of the valve

means as described.

Liquid which is centrally injected into the capsule 1 will 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 openings created in the membrane 4 by the
perforating members 24 then through the valve means 18 between surface 35 and top
of the ring 8. Liquid can be filtered by the interstice created between the perforators
27 and the membrane 4 to ensure that non-soluble solid (e.g., coffee) particles, are

maintained in the capsule. Filtration may also be carried out by a separate filter
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the capsule conprising: a body (2) conprising a bottomend and an open end,
spaced apart in the axial direction, an upper wall (4) for covering the
body at iweopemamnd, al ong a direction transverse to tireTmpPR@/08i28€Ct | ON,
an encl osure between the body and upper wall containing an anmount of

bever age #isbstdiice c@p@flcermm % theashtridngat@hasMie tighifdeid,the capsuld heheapsul e
conpri si ng a flan% I ke rim(3) extending outwardly fromthe body wher ei n
the fl angBawidicadrthenbewepes §1€§taaﬁe é%amra%stﬁnéﬁwnﬁdwﬁeémomr) provided wher ei n

t he Caps“bv‘?th&?ﬁ@&éa%@é cHie aY E'tgrlfgt%%%%%?{’ﬁi?‘%%ﬂgaﬁ ﬁ%eﬁfbﬂé k%g.r,.ed for

bei ng engage a va ve e everag production dévice to
provi de acdéff@niqed extrat). ofigual MeillpdtBdtes e syyhtemoeindn bdvarped ibeanerifuged f | ow

| eavi ng the capsul e; erein the. annu res ure-se ri ng

extends t PUHRVE S agddheyslsy W%B%ﬁc?p@ﬂ%f ufhfigad wmaaﬁqmg%a@%sm e
accor di ngptiQceh flePrdosuitRlifils Qlﬂg‘”&?arﬁf‘t'ﬂ‘élvﬁfvel%&x%%@ @é‘ﬁtﬁfu@gd bEGagitends, in
the axial direction of the capsul e, above the plane (P) of the annul ar

fl ange pogmemla S(lﬁf)01efImPretsmrnglpetn@agéd Vol cameaails ve@ openthend (B4)c af armubledi cat ed

vever age pLosteh LSRR A%, AL RSl B RS L L, o

Sp 2 glug[ | Lﬁﬁgfeog@ggp bt high veRRBity OOpéﬁ(ﬁg%i" tied vélb@ nfcARS 1l aeganpblstafne@fbytthe
liquid forcing the valve member 34 to further urge against the springs 36. The valve
member 34 is preferably formed of a non-compressible material such as hard plastic
or metal. However, it should noted that the valve member and the springs could be
made of an integral compressible part ensuring both engaging and resilient functions
such as if made of an annular rubber ring or block. The surface area of the restriction
opening is preferably comprised between 0.5 and 15.0 mm?, more preferably 1 and
10 mm®. The surface area of the flow restriction can vary depending on the set
backpressure value and the rotational speed of the capsule wherein in general the
higher the speed, the larger the surface area for a given backpressure.
As mentioned earlier, for a beverage substance which is essentially roast and ground
coffee, the capsule is configured such that radius R is comprised between 22 and 31
mm, more preferably between 24 and 30 mm, most preferably between 25 and 29 mm.
Surprisingly, these ranges improve the in-cup coffee quality. When the radius exceeds
the maximal value, the coffee extract experiences a lower aroma content. In particular,

the values of flow rates are improved and reasonable rotational speed limits are

maintained.

It should be noted that a small liquid leakage through the valve means 18 can be
required that helps to vent the gas or air contained in the capsule during the filling of
the capsule with liquid at the beginning of the beverage preparation process. This
leakage may be obtained by small radial grooves, orifices, embossments, etc.,
provided in any of the valve members (for instance on surface 35 of the device and/or

on the surface of the upper portion 9 of the ring).
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3. Capsul e according to claim2, wherein the annul ar pressure-setting ring
extends, in the axial direction of the capsule, above plane (P) of the

annul ar fwernga/qesoti on of a distance (hi) | onger than tkreT/E2etiasRes (h2) it
extends, in the axial direction of the capsule, below the plane (P) of the

fl ange pomTh¢ estatighal SRRE W £s@adjosted Rgmb@hamytcefred e waeCethd gerkti Aighs ,
wherei n the annul ar pressure setting ri ng Is hollow. 5. Capsul e according
to any onHaBK Qutgfihe sapsyly, %@r@lwgtqfé BAPRAUL “ﬁﬂle%fﬁr émééiﬂlﬂnﬁg £ing

];)(r)(ragg u?ecse% tclngn pgf‘?slrgls% %F @rr%ﬁgllrlllgéo@a tfgdmi r&a‘%ﬁﬂ ngler é%ljr@rrl@? %{;ﬁ' 1?([1) ext ends
subst ant i adtt yhat nulishmtlaﬂy atjuds thecflavomate of centrifuged liquid (since the capsule is
full of liquid filling the voids). At the end of the extraction phase, the water pump
may be stopped while centrifugation is maintained to empty the capsule from residual
liquid. This is typically the water flow rate that can be controlled during the extraction
phase. Water flow rate can be measured by a flow meter placed in the fluid circuit
downstream of the water pump and controlled by control unit 40. It could also be
theoretically possible to measure the beverage flow rate downstream of the valve
means but implementing a flow meter in this area is more complicated. The rotational
speed fluctuates during extraction phase to match a flow rate of reference as preset in
the control unit. The preset flow rate is chosen as a function of the type of capsule
and/or beverage to be delivered. An advantage of capsules with pressure-setting ring
capable of setting different backpressure values also lies in the possibility to provide
different ranges of flow rate while centrifugation within a more narrow rotational
speed range. Therefore, much lower rotational speeds can be run while still achieving
a same diversity of coffee. The machine is thus submitted to lower mechanical
constraints as centrifugal forces are lower so the system can be designed with
lighter/less material and globally less electrical power is consumed. The preferred
method of controlling the flow of beverage according to the set backpressure by
adjusting rotational speed of the driving means is described in detail in co-pending
European patent application 09178382.9 entitled: "Capsule system with flow
adjustment means". This patent application is here incorporated by reference. Of
course other controls of the beverage characteristics are possible such as setting
different predetermined ranges of rotational speeds (or different fixed values) which

are set according to the different types of capsule (1A, 1B, 1C).

Figures 12 and 13 illustrate another possible embodiment of the capsule of the
invention in which the pressure-setting ring 8 is formed of a plain (i.c., non-hollow)
portion extending both above and below plane P from the flange portion 7 of the
flange-like rim 3 in the axial direction. As in the previous embodiment, the pressure-
setting ring 8 comprises an upper portion 9 forming a distance h; as measured from

the transversal plane P and a lower portion 10 forming a distance h; as measured from
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7. Capsule according to claim5, wherein the annular pressure-setting ring
forms an oval curl which | onger dinension (w extends substantially in the
transver swb 2diwomezoion. 8. Capsul e according to any one @CTiEPROIpIEREd NY

cl ai s, mherein the annul ar pressure-setting ring is nmade of plastic and/or

nmetal . 9. pkapul ghacdiaticony, isOpeif@hbly Shighdrethed disidiRe alnBuAhermore, the
pressur e- settlng ring.is made of alumniumor a nulti-layer of alum nium
and pl ast Aistangg f@rlgbm}/ fignetion Af the tpre phfsaice In the. secapaigiehariebr#hlng to any

one of cl fén‘iﬁ%nslatt Pcotstaf 6416 HltIhQ%e gé’(ﬂego Sﬂéhge-ftﬁé LihDg V%%ﬂ%@erétﬁ pl ai n.

11. Capsul e according to any one of prece ing-c rein the ratio
of the dlﬁﬂﬁﬁd@s@mnhﬁgbﬂmeﬁUﬁdhpmadﬁofﬁmaoﬁmthenﬂhQM]eh@pﬁkﬂﬂﬁsﬂﬂnghe

di stance (.h2) below t Iane P) of the fl ng tion is co ed
bet ween 5$l¥]}g Srpsidegng t 62 %éﬁg alllrgcgc’ocf Shingy tﬁleb sjhere measure it the

highest distance (h1) of the ring but also the closest one to the central axis “I” (i.e., at
the inner edge of the top flat surface) which thereby corresponds to the closest
pressure point of the ring relative to the central axis “I”. Therefore, the radius is here
independent from the transversal width of the ring. Of course, the top edge of the ring
could also be concave with the highest distance (h1) being the one transversally closer
to the central axis “I”. The force ring can be made of plain plastic such as
polypropylene or polyethylene or a combination of plastics such as PP-PE, PP-PET,
PE-PET, PP-PE-PET, PP-EVOH-PET or PE-EVOH-PET or combinations of plastic
and metal such as PP-aluminium or PE-aluminium and lacquers, colouring layers,
adhesives, etc. It can be formed with the body by injection-moulding or
thermoforming. The pressure-setting ring can be rectangular as shown or round or
oval as well. The flange portion 7 can be flexible to deform during insertion and

engagement by the engagement lid of the injection means.

In another possible mode (not illustrated), the capsule may comprise a pressure-
setting ring which is part of the upper wall, ¢.g., part of the membrane or attached to it,
instead of being part of the body. For instance, the ring can be formed of an annular
extension of the membrane and sealed to it. In this case, the pressure-setting ring
extends both axially and transversally beyond the flange portion but might not be
necessary directly connected to it or be integral with it. It can also be envisaged a
force-pressure ring that is separate from the body and attached to the flange portion of

the body by press-fitting or clipping.

In another possible variant, the pressure setting ring of the capsule extends only above
plane "P" but forms no extension below plane "P" in the direction of the bottom of the

body. In this case, "h;" varies in the set as aforementioned and "h," is zero millimetre.

The invention also encompasses a fillable capsule kit designed for receiving beverage

substance (e.g., ground coffee). In this mode, the upper wall of the capsule is
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wherein the distance (hi) above the plane (P) of the flange portion is
conprised between 0.5 and 3 mm preferably 0.8 and 2.5 nm 13. Capsul e
accor di ngvoaotiime3m 12, wherein the distance (h2) bel ow rhe/Rr@anes(2®) of the
fl ange portion is conprised between 0.1 and 1 mm preferably 0.3 and 0.5

mm 14, C&lﬁﬁi&bt@bl@&@ tHediodg ubidgatyoalbld &tﬁﬁnp@t&ﬁ&déd’m@ efdbdin@Bhe QK SF thet he
radi al di stance . Rll)) fromthe central axis % of the capsule to
pr essur e- s@wticyth beygrags pulbsianse parosninertign g B¢ baysragerodyang d@igecording to

capsul o 1S RRea ol AT AR as (ARG R R 6™ 1
Capsul e aostindé,nige tipgpee hvallmaylbt disdl&f perforable material (e.g., thin aluminium foil)

that can be connected by the user to a cup-shaped body by a tacky adhesive layer after

removal of a protective band covering said adhesive layer. The adhesive layer can be

formulated to provide a sufficient adhesion for closing the capsule and enabling

perforation in the device. The layer may be supported by the membrane and/or flange

portion of the body.

EXAMPLES:

The objective of the tests was to evaluate the impact of the radial distance (R) of the
pressure setting ring of the capsules of the invention on the content of important
aroma compounds in order to improve the cup quality of coffee extracted by
centrifugation.

The analysis was performed with Nespresso Arpeggio roast and ground coffee blend
prepared at 25 ml cup size. For each system five preparations were made and merged
to give a representative sample for both systems. The samples were immediately
cooled down in crushed ice and kept at -20 °C until analysed. All samples were
analysed in triplicate.

13 key aroma compounds were selected representing all major compound classes
(sulphur compounds, aldehydes, phenols, diketones, pyrazines).

Absolute concentrations were determined by SPME-GC/MS analysis using isotope
labelled compounds as internal standards (IDA).

Two different capsule diameters (D) were studied, respectively, 52 and 63 mm.The
capsule was designed such that the radial radius (R), as defined previously, was equal
to D/2 with a tolerance of +/- 0.5 mm.

Two rotation speeds were tested: 5000 rpm and 10000 rpm.

The coffee grind size (D43) tested was 260 microns.

The results of the aroma content present in the coffee beverages prepared by capsules
with two different diameters (2.R) are shown in the table below.

The increasing of the diameter from 52 to 63 mm leads to a decrease of aroma
compounds in the final beverage. The decrease of aroma at higher diameter occurs at

5000 rpm as well as at 10000 rpm. The highest impact is found for high volatiles at
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wherein the | arger internal dianeter of the enclosure of the capsule is
conpri sed between 45 and 50 mm 17. A capsule designed for insertion in a
bever age woaduowesmm devi ce for preparing a beverage fromrCa/Epadnigioanse
contained in the capsule by introducing liquid in the capsule and passing
l'iquid t hsoamipnt (P8YSKBS! AR altsicompeiesstharfyuahnse heeBers tike€aldalpaih e

conprising: a bod 1&%4 conprising a bottomend and an open end, spaced
apart in fnbdigethilsudii¢esc¥itd A00Qmny ghclossysisimidanyfor jeh apd vy vejatilgeasbdy at
its open - i ty : LA indorRek | an
enclosureﬁﬁg?ﬁg%ﬁggﬁgoﬁ%ggﬁéh ﬁ%%@@é%g{?ﬁ%gﬁ%%?%P%%b%hgﬁgdgﬁé%ﬁ?ﬁed anount
of bever ageostifst both egstddpeaRpsul e conprising a flange-like rim(3)
extending outwardly fromthe body, wherein the flange-like rimconprises an
annul ar flange portion (7) and an annul ar pressure-setting ring (8)
extending fromsaid annul ar flange portion; wherein the annul ar
pressure-setting ring forns a curled end of the flange-like rim 18. Set
of capsules conprising at |east two capsules of different type; preferably
three capsules of different type, each capsul e being according to any one
of the preceding clains 1 to 17,

Relative values for 63 mm diameter force ring vs. 52 mm at two
different speeds

Ppm/R&G 52 mm 63 mm 52 mm 63 mm
coffee 5000 rpm 5000 rpm 10000 rpm 10000 rpm
High volatiles 100 72 100 87
Medium 100 88 100 88
volatiles
Low volatiles 100 81 100 90

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

which is defined by the appended claims.
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wherein the distance (hi), in the axial direction, above the plane (P) of
the annul ar pressure-setting ring, differs as a function of the type of
capsul es,wpnefigwadbliy i ncreases as the capsul e size in tRreTEPR01dAS2eASES.

19. Set of capsules according to claim18, wherein the distance (h2), in
the axial direction, belowthe plane (P) of the flange portion, of the
annul ar pressure-setting ring is constant throughout the set. 20. Device
for prepapﬁﬁéN§3beverage usi ng a capsul e according to any one of the
preceding clains 1 to 17, the beverage production device conpri sing: a
capsul e hol deA qapgile €lgk, 1|1 €) dgsigred foamsertien at a beastgearodustor Hange- | i ke rim
during centrihy%gtion otatiQ@aI drh%e neans.fgt riving %he capsule in
centrifugati off! PERIRERA LY AR RS SYRTENF SPEISH M ECIPRUTHOY n the capsul e,

a spring-| oadgfrovadive liBIahE the(Afidulé Oid SREAF1IQGIdHtRRUPR BRSWMbRakRtukingd ri ng of
t he capsul e when the capsule is inserted in the beverage production device
to form toget peatrifgel foggcp.est ri cti on val ve, wherein the capsul e hol der

conprises an r er.sal supporting edge conprising a first inward
portion (39) ﬁ%?% %%%%} ﬁéﬁ%he annul ar flange portion and a second outward

portion (38) #§obdgPpakipristhg hbotesngh@andi®epd @rds spdcd@pdrt igthe\whRi ei n t he
second outward, portion forns a | owered step or recess as conpared to the
first inward P6eatioBn. 21. System for preparing a beverage conprising a

capsul, ot th Uit acp1s, o I, ALSGEE 00, AT T oy oo
t hrough t he strthstvanc® thsiargl dieettionf ugal forces,
an enclosure between the body and upper wall containing an amount of
beverage substance, preferably roast and ground coffee,
the capsule comprising a flange-like rim (3) extending outwardly from
the body,
wherein the flange-like rim comprises an annular flange portion (7);
wherein the capsule comprises an annular pressure-setting ring (8)
configured for being engaged by a valve member (34) of the beverage
production device to provide a flow restriction valve (18) for the centrifuged
beverage flow leaving the capsule;
wherein the annular pressure-setting ring extends transversally and

axially beyond the flange-portion.

2. Capsule according to claim 1, wherein the annular pressure-setting ring extends,
in the axial direction of the capsule, above the plane (P) of the annular flange
portion (7) for being engaged by a valve member (34) of a dedicated beverage
production device and, extends, in the axial direction of the capsule, below the
plane (P) of the flange portion for being received in an annular lowered portion

(38) or recess of the capsule holder of the production device.
3. Capsule according to claim 2, wherein

the annular pressure-setting ring extends, in the axial direction of the capsule,

above plane (P) of the annular flange portion of a distance (h;) longer than the
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t he beverage production device conpri sing: a capsul e hol der (20)
for holding the capsule at least at the flange-like rim (3) during

cent ri f ugabi2onyo9edi at i onal drive means for driving the eapsarl@ition244
centrifugation, a liquid injecting unit for feeding liquid in the capsul e,
a spring- bi asidisgan¢al(hspiteRitaey, if 84)axia0diretpagifmige tdpsulpyrsem fie-geid(Png ri ng
(18) of the ca?sule when the capsule is inserted in the beverage production
devi ce to pro®f the flenge po¥tieBst ri ction val ve. 22. System according to claim
21, wherein the capsul e hol der conprises an annul ar transversal supporting
edge conprising a first inward portion for supporting the annular fl ange
portion aad aCapadnaccotdingtotanyarfthopreéaiingselpipsrti ng t he annul ar

pressure-setti ring, erein the secqond. qutward portion forms a | owered
step or reces¥ Eel%g'%ﬁé‘%@ﬂrw&ssﬂl%sqﬂi“?%ﬁlngH\%Qﬁlﬂwportion. 23. System for

prepari ng a beverage conprising a capsule and a beverage production devi ce,
by introducing liquid in the capsule and passing liquid through the
subst ancelusi fgpsdnagiofdigato fnyrane»f clabres devds age producti on system

conprising a capsule conprisin ) }
P 9 w%%rem ﬁle annular press%re-settmg ring forms a curl .

6.  Capsule according to claim 5,
wherein the annular pressure-setting ring forms an oval curl which longer

dimension (h) extends substantially in the axial direction.

7. Capsule according to claim 5,
wherein the annular pressure-setting ring forms an oval curl which longer

dimension (w) extends substantially in the transversal direction.

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

wherein the annular pressure-setting ring is made of plastic and/or metal.

9. Capsule according to claim 8§,
wherein the annular pressure-setting ring is made of aluminium or a multi-

layer of aluminium and plastic, preferably aluminium-PP laminate.

10.  Capsule according to any one of claims 1 to 3,

wherein the annular pressure-setting ring is plain.

11. Capsule according to any one of the preceding claims,
wherein the ratio of the distance (h;) above the plane (P) of the flange portion
to the distance (hy) below the plane (P) of the flange portion is comprised

between 5:1 and 1:0.5

12. Capsule according to claim 11,
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a body (2) conprising a bottomend and an open end, spaced apart in the
axi al direction, an upper wall (4) for covering the body at its open
end, al onyoaodimemti on transverse to the axial directi oRCT/EP2011/05E204

encl osure between the body and upper wall containing an anount of beverage

subst ance, thewhapsultee GERices(HY ado¥d aRgerdrek Py b thxtfinde ngordo War di y
fromthe body, wherein the flange-like rimconprises an annul ar fl ange
portion, COT&PF“&Q&G’?W“&%M B PrefeiRglyr Q- hgnd 8P @Rt endi ng
transversally and axially beyond the flange-portion, the device conprising:
a capsul e holder (20) for holding the capsule at |east at the flange-Ilike
rinlduring3oen[hpﬁﬂgaxbnﬁmgu)dﬁnlkkotational drive neans for driving the

fla'gﬁlu ljel :.]nt ﬁgn%]r Iﬁlfseumgaflel odrI stance (hy) b alolv&} qge plallnréJ ?l%t Iorf]g[héI nflla;[ngfe Olgorzigg Cgls ng

comprised between 0.1 and 1 mm, preferably 0.3 and 0.5 mm.

14. Capsule according to any of the preceding claims,
wherein the radial distance (R) from the central axis (I) of the capsule to

pressure-setting ring (8) is between 24 and 31 mm.

15.  Capsule according to claim 14,
wherein the radial distance (R) from the central axis (I) of the capsule to the

pressure-setting ring (8) is between 25 and 30 mm.

16.  Capsule according to claims 14 or 15,
wherein the larger internal diameter of the enclosure of the capsule is comprised

between 45 and 50 mm.

17. A capsule designed for insertion in a beverage production device for preparing a
beverage from a substance contained in the capsule by introducing liquid in the
capsule and passing liquid through the substance using centrifugal forces,
the capsule comprising;:

a body (2) comprising a bottom end and an open end, spaced apart in the axial
direction,

an upper wall (4) for covering the body at its open end, along a direction
transverse to the axial direction,

an enclosure between the body and upper wall containing a predetermined
amount of beverage substance,

the capsule comprising a flange-like rim (3) extending outwardly from the body,
wherein the flange-like rim comprises an annular flange portion (7) and an
annular pressure-setting ring (8) extending from said annular flange portion;
wherein the annular pressure-setting ring forms a curled end of the flange-like

rim.
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- a spring-1oaded val ve nenber (34) for engaging the pressure-setting ring
of the capsule when the capsule is inserted in the beverage production
devi ce t owprouimdesoa fl ow restriction val ve, wher eiPOTIEPROICAPRUYS €
hol der conprises an annul ar transversal supporting edge conprising a first
inward portion (39) for supporting the annular flange portion and a second
outward portion (38) for supporting said annul ar pressure- settlngjrlng

wherein t h¢ seeloFabtitlgmeempasipg @h?@faétr'fr%o eapvige of diiferept ypey pEksal
compared to thg.f éa'b§1tlle§ M'ﬂ‘ére}ﬁ?{ﬁ' O8hch capsule being according to any one of the

preceding claims 1 to 17,
wherein the distance (h;), in the axial direction, above the plane (P) of the
annular pressure-setting ring, differs as a function of the type of capsules,

preferably increases as the capsule size in the set decreases.

19.  Set of capsules according to claim 18, wherein the distance (hy), in the axial
direction, below the plane (P) of the flange portion, of the annular pressure-

setting ring is constant throughout the set.

20. Device for preparing a beverage using a capsule according to any one of the
preceding claims 1 to 17,
the beverage production device comprising:

a capsule holder (20) for holding the capsule at least at the flange-like
rim during centrifugation,

rotational drive means for driving the capsule in centrifugation,

a liquid injecting unit for feeding liquid in the capsule,

a spring-loaded valve member (34) for engaging the pressure-setting
ring of the capsule when the capsule is inserted in the beverage production
device to form together a flow restriction valve,

wherein the capsule holder comprises an annular transversal supporting
edge comprising a first inward portion (39) for supporting the annular flange
portion and a second outward portion (38) for supporting the annular pressure-
setting ring, wherein the second outward portion forms a lowered step or

recess as compared to the first inward portion.

21. System for preparing a beverage comprising a capsule according to any one of
the preceding claims 1 to 17 and a beverage production device, by introducing
liquid in the capsule and passing liquid through the substance using centrifugal
forces,

the beverage production device comprising:
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22.

23.

a capsule holder (20) for holding the capsule at least at the flange-like
rim (3) during centrifugation,
rotational drive means for driving the capsule in centrifugation,
a liquid injecting unit for feeding liquid in the capsule,
a spring-biasing valve member (34) for engaging the pressure-setting
ring (18) of the capsule when the capsule is inserted in the beverage

production device to provide a flow restriction valve.

System according to claim 21, wherein the capsule holder comprises an annular
transversal supporting edge comprising a first inward portion for supporting the
annular flange portion and a second outward portion for supporting the annular
pressure-setting ring, wherein the second outward portion forms a lowered step

or recess as compared to the first inward portion.

System for preparing a beverage comprising a capsule and a beverage
production device, by introducing liquid in the capsule and passing liquid
through the substance using centrifugal forces,

the beverage production system comprising

a capsule comprising

- a body (2) comprising a bottom end and an open end, spaced apart in
the axial direction,

- an upper wall (4) for covering the body at its open end, along a
direction transverse to the axial direction,

- an enclosure between the body and upper wall containing an amount
of beverage substance, the capsule comprising a flange-like rim extending
outwardly from the body, wherein the flange-like rim comprises an annular
flange portion,

- an annular pressure-setting ring (8) extending transversally and
axially beyond the flange-portion,
the device comprising:

- a capsule holder (20) for holding the capsule at least at the flange-like
rim during centrifugation,

- rotational drive means for driving the capsule in centrifugation,

- a liquid injecting unit for feeding liquid in the capsule,
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- a spring-loaded valve member (34) for engaging the pressure-setting
ring of the capsule when the capsule is inserted in the beverage production
device to provide a flow restriction valve,

wherein the capsule holder comprises an annular transversal supporting
edge comprising a first inward portion (39) for supporting the annular flange
portion and a second outward portion (38) for supporting said annular
pressure-setting ring, wherein the second outward portion forms a lowered

step or recess as compared to the first inward portion.
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