Met hod for delivering a coffee beverage by centrifugation in a beverage
produci ng device The present invention relates to a nethod for delivering a
cof f ee bewenagedbsiscentrifugation. A traditional extractcompeetsdst or
preparing short coffee beverages such as ristretto or espresso consists in
applying a water piston at high pressure fromone side of an encl osure

cont ai ni NYI@h6AISH ddivtARg RRVHEE bétdaguby edittinizationdhharvesdgeact at the
opposite side of the enc%osure This method pronotes the delivery of coffee
bever ages PEIINGdii¢ey hi gh aroma and flavour intensity which are
particularly appreciated by coffee gournets. O her nethods consist in
brewing a long coffee under |ow pressure or gravity such as by the use of a
drip coffee naker. The | ow pressure involved during extraction provides
cof f ee wi The presemenveationeeldter orsmetiiod Tiveich aing, a eoffce bsvaagelyge excess of
cof f ee powder. | aced in the coffee nmaker, often the coffee is watery,
has a IomF%W%W&W‘%avour profile and has usually no sufficient foam Due to
the |l ow pressure, the drip coffee nmethod is not adapted for delivering
short cof Adadifinns} axestion method daspiaparig bt gef @%W@Fﬁgs@w B righefts , aroma
intensity r |fugat|on
is al so apfﬁﬁgf%\ﬁﬁ?hﬁhg&g?@n@h Qplgn’%fl%?fnfggg)ﬁs?%r??oﬁo%%%% i ng ground
coffee i nelaclassemaemmaihiag ghﬁmdlcnffed: popudat aind ekﬂn&timgtae:pffaehﬁreandtthet ating the
receptacle at.el, g eed t enSLhQ?i i nter ac}{Tiqu %%1 dlfvmth owder
whil e cr eSPRATHC & SP eé’ﬁ logigrey %%EI?F FOPPiGH | V?I'Pf@ FREEPRAEIE> such
pressure bﬂfc’h‘%ﬁeﬁh@ngﬁra?&ﬁﬁhﬁd/ﬂzisfo‘amﬁtaﬁlt?%tlcrhearE BMY%"cHl%rl? RfpeERIcAGrY of the
receptacl e liquid traverses the coffee bed, extraction of thé coffee
conpounds coffdcemuphetse and a |iquid extract is obtained that flows out at

t he periphery of the receptacle. Another problemencountered with the known
coffee c e@ttheir fimegladds @ongistae bme‘ﬁg & &dng@toesict anddréow preshonoggnedy sudhniser act i on
bet ween I d an? coffe lga.@l vely affects the qualit of coffee

ext racti oh erPSB& £ AEprea feemﬁ }eﬁb W IAESUFS IR CH BWENGIBHTaGREN uni f or nd y

cof fee or UALRS coRYe Jvitﬂqlmé*rfa%h@ﬂnédsﬁw @ﬁ&lafdr@ dnllgs Gofiheexdaqupter or wat er
pocket s form in the coffee receptacle,  "etc. a consequence, the transfer
of coffeecsf&qmdentscpldtqequmthe|09ffn©tnabgt Df’tﬁltheAbﬁbﬁ; isooftérgehdsladowur and ar ona

intensity can be |ost Th'd‘:t}agmbl emis rtlcul arly sensible when a short
cof f ee be{&MH aVQH]éPlrogéeaﬂ gyally gio sg %anfype coffee is produced by
centrifugation because the | oss o coffe qual i ty gth, aroma/fl avour,
crema, et®Uptq @eﬁgwrwurﬁo% dﬁ@ﬁeﬁ?%%ih@ g aflggpte fff% eé%fsg%“(l ungo or

longer  cog@e)ne WAgO0R/iLdR3 36t pigl Rlb@Rolsh l?odgaﬂa%&u? afr&ha Hiénsit] afld bEVEr age

preparation device using centrifugation es to extract the beverage
extract whermain, as an exanple, the capsule may contain 6.5 of coffee
powder of parti cle size of 260 microns. The capsule is rotated at about
8000 r pm Ate prepugtivn of taffeerbgtigingfthabaiiti fugatioraiglae atwady known. The

principle mainly consists in providing ground coffee in a receptacle, feeding liquid in
the receptacle and rotating the receptacle at elevated speed to ensure interaction of
liquid with powder while creating a gradient of pressure of liquid in the receptacle;
such pressure increasing gradually from the centre towards the periphery of the
receptacle. As liquid traverses the coffee bed, extraction of the coffee compounds
takes place and a liquid extract is obtained that flows out at the periphery of the

receptacle.

Another problem encountered with the known coffee centrifugation processes relates
to the non-homogeneous interaction between liquid and coffee that negatively affects
the quality of coffee extraction. In particular, it may be that liquid does not wet

uniformly coffee or water may find preferred flow path in the coffee powder or water



There is a need for delivering a short coffee having an inproved quality,

in particular, its aroma and flavour intensity so that it natches the

qual ity obotha/msfiBee obtai ned by the traditional extraecrmreomibodl The

present invention provides a solution to this need. There is al so need for

deliverin sel ectign cof f ee beverages by a co ile

achi evi ngg?‘ﬁ‘ﬁrs Q€Y Hbg‘?fcé e‘?ﬂ?&ﬂ?tf“f}e’reé“s@stasconﬁ U58+% f{glﬂaélﬁ cr ﬁ‘é’rfg]l s a need
for inproying M%qﬁfatlg a6t (g%wq U&ﬂsbtébff%E ﬂfa%areaﬁd RS ﬁgﬁ@u%aﬂsé st ent

vol umes such as short, ium and/or long coffees while reducing the

di sadvant éfgss)r@iﬂemhepamg\wlnrlyr@dnhﬁnd@whaihesl@ﬂ ofakdovaageedh boristretravi ng t he

"crema" on the of..the c bever n afirst aspe t he i nvention
el ates ¢ BPRITBIONEE NIFEREET Ry SRR OB BeRe i A1 ERHSLME ot a1 ni ng
cof f ee poyg@hgth, aroma/fRVOV, Bichfh, &cJAPSMbRY BRI PérbditehOBlanesNoRe? and 8.5

gram of gr ound coff ee povvder injecting a liquid in the capsule; said

liquid i neeffesdiungg owlanger eaffesdf f ee powder and centrifuging the capsule in a
beverage producing device to force, by effect of the centrifugal forces,

the |iqui &VQUINRERI8834 rddases tout capfule fc&mapsub@fer@aq)mp@m‘tifoeeieeixe psiog bei ng

t hen col | ect extractio f the liquid, coffee extract
o obt ai nEBH PRI 1§ R BRSO LY By SRS ced i thin a
range of 25{01ctRay/&Ahik B of cBrfeé ?6@§Er36fpﬁtl@i%le%ﬁercﬁ9%0%c1%ﬁs TR dapsid d cof fee
extract is obtained by rotating the capsule within a speed range conprised

within a isaaticdoft abao@00 1500 Hpwrd flopstatanfabevtahgpmysseonheed range is

conprised within a range of 3500 and 4500 rpm In a second aspect, the

i nvent i onThetkas eaeetd(foaddiypsiug @ shias b(@f@dlaiv'mg anhepprved auality om p(aftical,lar

preferably short fee extract b rlfu atlon in a ra

D epar at 1 Dneoyieed TESAETRERHY S ety TRoF (SRt iR APk T e
the traditional extraction method. The present invention provides a solution to this

need.

There is also need for delivering a selection of coffee beverages by a common method
while achieving improved coffee quality results. In particular, there is a need for
improving the extraction quality of coffee beverages of different volumes such as
short, medium and/or long coffees while reducing the disadvantages of the known

methods.
There is also a need for improving the "crema" on the top of the coffee beverage.

In a first aspect, the invention relates to a method for preparing a short coffee from a

capsule containing coffee powder,

providing a capsule containing between 5.0 and 8.5 gram of ground coffee

powder,

injecting a liquid in the capsule; said liquid interacting with the coffee powder
and centrifuging the capsule in a beverage producing device to force, by effect of the
centrifugal forces, the liquid coffee extract out of the capsule; such coffee extract

being then collected,

wherein the extraction of the liquid coffee extract is obtained by rotating the

capsule within a speed range comprised within a range of 2500 to 7500 rpm.



t he capsul e containing between 4 and 15 grans, preferably 5 and 8.5 grans
of coffee powder; nost preferably 7 and 8 grans of coffee powder, the
cof f ee powdenimsiiag a particle size (D4, 3) conprised wpChiER2@1nange of 160
and 400 m crons; nore preferably 160 and 255 microns; the capsule having a
storage vQl une avail abl e. for. recei Vi the caffee p er and gas conpri sed
bet ween 1§re§?fablﬁst%me§trw@flé)f &mlwua%eﬁ?eef&trmt i§ Qhiainkd ﬁ?f?taﬂ%@gn m havi ng an
annul ar Vé&p‘éﬁle%’fﬁiﬁ Q@pée%)raﬁg%vdoﬁq)rﬁe& Mtﬁ&%ﬁg&%@%@@ﬂ@@%%o&- 0 and 3.5
nmm preferably 1.2 and 2.8 mm In a third aspect, the invention relates to
a net hod poferady ithespicedyraagt iscpomprised vasbinextangeof Tf00znddbetma vol une from a
capsul e contai ning coffee powder in a beverage produci ng device by
i nj ecti onlo4 s&ohd agpieck, ihrtiavantivnh ngates toa tadpeule dtfigeedfontde pragrachtioantnj f ugat i on
of the cags&gl e in the heverage produgli nt%fd,evi ce to force,. by effect of the
cent ri f ugBclqrahly slortiaqbfce s¥irackby Peflif tneaden B dyEiass PrapARtiengeYife; such
l'iquid cofdRerigxs & 864y, A8 and Q@{}?ﬁ‘e@wagqﬁ@;gberymergl n the method conpri ses:
selecting a capsule froma set of capsules containing different anounts of
ground coff ee; o J i f s of
liquid coffee é@??@é@%g lél%g%e??/]gér}gﬂhwlr% ré‘??%%%feﬁaemgg%gﬁﬁé %lr %llﬂg e device
t o obt ai ncéffie @xideaahosd pradérablyey dndRugrdme of teffeopdwdret , controlling the
volune of liquid extract to be delivered fromthe capsul e,

- the coffee powder having a particle size (D43) comprised within a range of

160 and 400 microns; more preferably 160 and 255 microns;

- the capsule having a storage volume available for receiving the coffee powder
and gas comprised between 18 and 28 ml; preferably about 24 ml (+/- 1 ml);

- the rim having an annular valve portion (8) having a thickness comprised

between 1.0 and 3.5 mm; preferably 1.2 and 2.8 mm.

In a third aspect, the invention relates to a method for delivering a liquid coffee
extract of a selected volume from a capsule containing coffee powder in a beverage
producing device by injection of a liquid interacting with the coffee powder and
centrifugation of the capsule in the beverage producing device to force, by effect of
the centrifugal forces, the coffee liquid extract out of the capsule; such liquid coffee

extract being then collected,
wherein the method comprises:

- selecting a capsule from a set of capsules containing different amounts of ground
coffee; each amount corresponding to a given range of volumes of liquid coffee

extract to be delivered,
- rotating the capsule in the device to obtain the extraction of the liquid coffee extract,
- controlling the volume of liquid extract to be delivered from the capsule,

wherein the rotation during extraction is controlled within a rotational speed range

comprised within a range of 500 and 7500 rpm and,

wherein the liquid flow rate differs as a function of the volume of liquid coffee
extract and/or as a function of the size of the capsule in the set and/or as the function

of the amount of coffee powder contained in the capsule.



wherein the rotation during extraction is controlled within a rotational
speed range conprised within a range of 500 and 7500 rpm and, wherein the
liquid flwe2natresdsffers as a function of the vol une of PCrgwea 106f4BEe
extract and/or as a function of the size of the capsule in the set and/or
as the fupction of the anmount of coffee po r contained in the capsule.
In a four {The BBEASPeGHBE IRyGRIHN ToR TGS dp 3[‘1&211‘%5‘1%‘{%18& aﬁl&}lldoféaf?%en ng a
l'iquid coffer: %Me{i‘&a,tpsﬁlE @O t&in We@_p@&ﬁ&ﬁh@'ﬂ%gerﬁgé fn%ﬁucﬁﬁ%‘@l@&icé By a bever age
produci ng device by injection of a liquid interacting with the coffee
powder anthjestion of f ligaidi ioterasfing hethdhpeaffes nowdehandoesntrfagegiopraddhueci ng devi ce
to force, b f.fect. of the centrifuga orces, the.coffee liquid extract
out  of ¢ hemeuf b bodirahe Proginae dot Pl BREr BLEMiL ORI GHaR e ke,
wherein t he JFEkHaguid RAREItDBE6S ths ShREIct REthdiaPSIfieR ckirdbaing@herof several
capsul es; each one containing different amounts of ground coffee; each
amount cofelesipdndi ng to a given range of volumes of |iquid coffee extract
to be delivered, rotating the capsule in the device to obtain the

ext r act i owherfeirt the npdthpd @nyoistse extract, controlling the volune of liquid
extract to be delivered fromthe capsule, wherein the liquid flow rate
decr eases- adedting adapswefremh /et ofeveolfal tdpsules;patidomoddnegniay difégenti s smal | er
and/ or the size ?f the capsule is smaller |({1 t he set andIOf t he ampunt of
cof f ee poteynts A 84‘1’@“‘% 8‘?)@%3 éa(i%saWF PIFeSpRRGipptoggiven fonge pf Yolpmesglact | t he
i nventionjipelabise Lard RIREvEQE, delivering a liquid coffee extract with
crema froma capsule containing coffee powder,

- rotating the capsule in the device to obtain the extraction of the liquid coffee extract,
- controlling the volume of liquid extract to be delivered from the capsule,

wherein the liquid flow rate decreases as the delivered volume of the liquid coffee
extract is smaller and/or the size of the capsule is smaller in the set and/or the amount

of coffee powder in the capsule is smaller in the set.

In a fifth aspect, the invention relates to a method for delivering a liquid coffee extract

with crema from a capsule containing coffee powder,

by injecting in the capsule a liquid interacting with the coffee powder and
centrifuging the capsule in a beverage producing device to force, by effect of the
centrifugal forces, a liquid coffee extract flying out of the capsule from a flow
restriction against an impact wall; such liquid coffee extract being then collected by

and delivered from the device,
and wherein the flying distance is comprised within a range of 0.3 to 10 mm.

In a sixth aspect, the invention relates to a method for delivering a liquid coffee

extract with crema from a capsule containing ground coffee powder,

by injection in the capsule of a liquid interacting with the coffee powder and
centrifugation of the capsule in a beverage producing device to force, by effect of the
centrifugal forces, a liquid coffee extract flying out of the capsule against an impact

wall; such liquid coffee extract being then collected by and delivered from the device,



by injecting in the capsule a liquid interacting with the coffee powder and
centrifuging the capsule in a beverage producing device to force, by effect
of the cewoOrnfuyaiisforces, a liquid coffee extract flyi RgTaEPROIO/OSI4RE

capsule froma flow restriction against an inpact wall; such liquid coffee

extract being then.collected by and deliyered fromthe device, and wherein
the flying di sVAREHES eé%%@fl@é&l G 70" ereéﬁé%t1%Pbt61.n§dg25mf6“fﬁﬂﬁ%el n a sixth

aspect, tRg iR QRothidi §fceli QafgeMet hod for delivering a liquid coffee
extract with crema froma capsul e containing ground coffee powder, by

injection int I -3 4:lauid ] r | £ ' e powder and
centrifugationgg%&?ﬁéﬂgg%g’F%cﬁﬁagkg%tﬂ%ﬁégﬁ%¥%%%¥ﬂ%%‘ﬁggy%gﬂgg force, by
ef f ect of litjid coffo¢ extfascgml bef daticesd aad/bt depeddiagiohelee @xd sfahe cdgsyicrpdout of the

capsul e agai ngt an j npact |1, such liquid coffee exiract being then
coIIectedgfi%?n Wécﬁék? 9@@%Ep%ﬁﬁqm%w%%gw@g@egnﬂheCq) erein the extraction
of the liquid coffee extract is obtained by rotating the capsule within a

r ot at i onaln & pryenthrindependons asprpidhe inycpten relajgsfg adirasesntos pradugingised dependi ng
on the vo QUL | L Vel r..dependi ng
on the si g%ﬁ%f&gﬁléggg%g%ﬂ%ﬂ?%%}%@ead%%tgﬁg? :%C}dglﬁag ﬁgglg%@ﬁ%ﬂb@g% e powder
cont ai nedisi confipered apsattyeout lthe fdllseusnimrdtiodependent aspect the invention
relates to a process for producing a coffee beverage by centrifugation in a

beverage produeithgdRvidcia aveespiide ¢dnenitiay ideecdffeegRRideOpdsatbrie@ ickry out the
followi ng operations: feeding liquid in a receptacle containing dry coffee
powder pod¢¥i¢%ned in the

rotating the receptacle at a rotational speed or within a rotational speed range
to obtain the extraction of the liquid coffee extract at the periphery of the receptacle

by driving the receptacle in rotation and,
collecting the liquid coffee extract,

wherein before feeding liquid in the receptacle, a dry coffee compaction step
consists in centrifuging coffee powder in the receptacle in dry state ("dry coffee

compaction step").

In particular, the receptacle is rotated in such a manner to force dry coffee powder to
compact on the peripheral wall of the receptacle and to leave a passage for liquid to be

fed in the central region of the receptacle.

In particular, it has been found that submitting the dry coffee powder to centrifugal
force at the beginning of the preparation process enables to improve the subsequent
extraction of coffee liquid. In particular, this preliminary centrifugal operation on dry
powder ensures that coffee powder is compacted in the receptacle before liquid is

supplied in the receptacle.

The degree of compaction of the dry coffee powder in the receptacle can be controlled
by controlling the speed of rotation and the duration of rotation during this step. More
preferably, dry coffee is centrifuged in the receptacle at a speed of at least 500 rpm,
for at least 1 second, preferably at least 2 seconds. Preferably, dry coffee is
centrifuged in the receptacle at a speed of at least 2000 rpm for at least 2 seconds,

preferably for at least 3 seconds. Most preferably, the rotational speed of dry coffee



devi ce, rotating the receptacle at a rotational speed or within a
rotational speed range to obtain the extraction of the liquid coffee

extract awvotha/gesiBphery of the receptacle by driving tReTEPeEPOAGBE | n
rotation and, collecting the liquid coffee extract, wherei n before

feeding liquid.in the receptacle, a dry ff C action step consists in
cent ri f ugPhydedr P%’HGEBMP_SP?thﬁ&eY“%BﬁtSQ@Pﬁ f(}Poﬁ_?ﬁmsﬁ %d‘(“aa&ilogoffee
conmpact i 09et§fcBP4 hnd 10 s@RLLL, HsBprefdrily LEE GREAGE Bodus 8668 Bheshd fArsuch a
manner to force dry coffee powder to ctonpact on the peripheral wall of the

r ecept acl ebaé stewnideave a passage for liquid to be fed in the central
region of the receptacle. In particular, it has been found that submtting
t he dry cof éreler ppalsdensd the dgnéaftee wgalpadtameseepathetoeatibagispaddng acdeldrived.

preparati rocess enables to inproye.the subsequent extractiqn of coffee
i qui . | AnpaseicEdioar! | Ho&opal %pﬁ?ﬁ%rylgptgﬁtsrqpflaa@?eraﬁ@Piﬁﬁ it aH0 dry powder
ensures t fat/sGohl &R0 PRAELblySH AP TRGC080 rhdl/stdRid! BE QR &Ela8 P& YR | quid i's
supplied in the receptacle. "The degree of conpaction of the dry coffee
powder i nb¢thveen é¢#iralcI080cpm/sheondont rol | ed by control ling the speed of

rotation and the duration of rotation during this step. Mre preferably,
dry cof f e®thes pewhict pdrargetdrsi can bhectrte paphae hdoai gancsip eeshpadtioatsutleast 500 rpm

for at |east second, preferably at |east 2 seconds. Preferably, dry
cof f ee isﬂ}f‘éﬁ%f?? BURL 26 N gRRerR e%fﬁqea?ap@gsgﬂadélﬁ%&a«sifs %fFFeFag)é%t 2000 rpm for
at | east &ﬁgﬁ&a%tw&h%%ﬁ@hmd Ricréds Ih&%?geém%gp&@%en MosdngPiogf er ably, the

rotational speed of dry coffee powder iIs rried out at a speed of between
4500 and @@0Gs.rpm and a duration of between 4 and 10 seconds, nost
preferably at a speed of about 8000 rpm and for about 6 seconds. In order
t o decr eaS&e tdeeptdely icdrivfeadn emagactlo mnitsé@pral 4Xieby at@ttionadrisipged i s

accel erat ed. T&e accel eration of the rotational sgeed during this step is
pr ef er abl §55eb tsupléa%@essnbe¢&n%@@aﬁd}nmw}%%é 8B §0-B$NdHE | east 1000

rpm Seco”ﬁuro?@a?ﬁ apieL &I .y09‘198@8r2i.§&gitf88.1 "ﬁa@@ul@@%erﬁ%thﬁ%@ a@ﬁ%&ﬁ??”d-

O her product paraneters can be set to pr te a honogenous conpaction such
as the cofrcess"gin padtigilarethe rotagené daling esfcinbdy aveprage a gndtod seihze a( D4, 3) is
pref er abl v, cQBLL 96, RLABEN 400,304 A0 o SL.TS: TRLEwR Rl L3Rk Pet veen

and driving it in rotational motion along the central axis of the receptacle. The

rotational speed is typically controlled by measuring the rotational speed of the motor,

e.g., by an optical or Hall effect sensor, the speed-related signal measured by the

sensor being received and treated by a control unit of the beverage producing device.

Control of the liquid fed in the receptacle is carried out by a control unit of the device
which switches the pump on and off to match the different steps of the beverage
preparation process. The pump may be any suitable water supply pump such as a
solenoid pump, a diaphragm pump, a peristaltic pump and so on. The pump is
preferably supplied with liquid from a liquid supply reservoir that is part of the device,
such as a water tank. The volume of liquid fed to the receptacle during preparation

can be measured by a flow meter that sends the measured values to the control unit.
The flow meter can be positioned in the fluid circuit at any suitable position such as

downstream of the liquid or close to or inside the liquid supply reservoir.

The rotational speed of the receptacle can also be controlled by the control unit to
match a liquid flow rate of reference of the liquid fed in the receptacle. For this, the

liquid flow rate of liquid is monitored by the control unit and compared to a liquid



The receptacle is driven in rotation along its central axis by a rotational
driving assenbly such as descri bed, for exanple, in WO 2009/ 106598 or

co- pendi nyORBarigpera application No. 09178382.9 entitl| edPCTERPGEI0SI48Y St €em
with flow adjustnment nmeans”. In particular, the rotational driving assenbly
conprises_a notor, such as a DC el ectrical . rqtary notor, and coupling neans
desi gned fl8¥ réﬁ@é@?%ﬂ%inreée%ﬂea F Eonral Ui JUsty the rofatiopgk spee tlh?mti on

al ong the,aptd Aairfiih thlquid'Aof 8&ERE BkE10 thBBoRALRIIIPERIen8PRREN T S typi cal |y
controll ed by neasuring tqhe rotational speed of the notor, e.g., by an
optical oprikaple iedlbedescgbebiordetailie VEe®A9118b20%d si gnal neasured by the
sensor being received and treated by a control unit of the beverage

pr oduci ngldhe ipeeferrédbproress o6 prephlatibn,gufiiecithicactpi df disheoffeecweptrcgationsa carri ed

out by a control unitl (gf f.he devi ce which switches the_punp on and off to
mat ch t heSAP FORYIHIN f5edps ligid ihEeReirBrasdo Pra BRGSO PO E 853V CtHie punp may
be any suitghl BuMad Blis SYPRYLRHERXERIINDT i SPFE ML, BMratifndisFRAT agmM
punp, a peristaltictc punp and so on. The punp is preferably supplied with

| i qui d fr omrefetablyustopredpprgduced eanmypired totthe presiquastepofe. tdrg cdfed ce, such as a

ter tank, T | f liquid fed to th tacl e during. ti
can be meaSUPBERHR S (1 et ing el eubird (lldhGRelpde N RITd he
control uBhdures tBfHdiONoMB§BE irf &ITFFRGoRASH fnl ARG 1dr Trdnh ehefdehirdl pRitiFdid at any

suitabl e position such as downstream of the liquid or close to or inside
the |i qui seespipgeyIlicarseqpiasie is preferapbt ot rgsaigl aspbedropfted #e lpwospprdeile can

al so be ¢ I A trol i 0 a; A4 .qui . . of

ref er enceg%?grwg?(?\?%lﬁl%‘h?se@%%ﬁ n?qﬁeeg{r.éééc%%y ellécr‘i%er&ﬂ?flolrdq I%IH{S %lé%ggﬁuia%%l%d fl ow
rate of | faqud shubtshem@Bide@ned vayuld beate @ohHombpchodntistabutar&diqui ia | i qui d
flowrate of reference. In response, the control unit adjusts the

r ot at i onafthespEeerawdert Refealty. the PreaveHing sien i sarricd outatia lsii¢ How 13§ cl ose to
the flow i ngi i.s al so described in detail in
WO 2009/ 18%%%%“ It(%?(é ﬁtﬁ%t?’gqrgir%% %dgggs@hg%lécpr eparation, after the step of
dry coffe Nt rd f tion step.. Lsts. in feedi Jiquid in,the
Feveptact &' 05 AveeRGEST ki e RRUSEE: Bl b R AR N BRSRGS ot ep
and bef or gued tha ptdvasitif stéB ie@tdsee as thgWudntitt, BE cofBécaiovarain thpeed i s
preferably stopped or reduced conpared to the previous st e_P i.e.,
cof fee cefrceptrelgResanesdrgs: The eccspiealsmraynigdenddyy harasr et different t he
r ecept acl En F QL r I i LAauLd i powder
in parti cglll%{}lttl Srlt)){;n&tlfﬁg pgglﬂte I(r?a dillpangt’ %’o?b{ Ldejgﬂrag{(%’e%{:'ég%ﬂewh%ﬁeolﬂrtfefég{ tg gEI eis

pr ef er abl yolnote af obHtebkvatagaltd boprodotat ddeasequehawtisneectsondnsistpinef er abl y
et oo Re S R R LB o e BRa | o
liquid i nirfc*fk%sé‘s‘ﬂr&&ﬁti@&‘l‘ﬂr% thdt é&ﬁﬁ(g@'@%wd&ﬁ%s%%y{ﬁﬁ Lo RLBPysSvepar ri ed out
at aliquid flowrate of "about 1 to 10 m/sec., preferably about 4-6

m / sec. | prophedy pregtefarel thy diffesmt odffeche limesgrutssibly, propesed (gt Tistyetof | qui d
fed in the receqtaclebéuring the prewetting step is increased as the
quantity B¢ REDSRder in the receptacl e becones larger. The receptacl e
may i ndeed by charged with different quantitjes of coffee powder, such as
5, 6, 7 oPuipggicdiEVciling stepdap gh#itingo 1%64%%6 GFeRla e by Lo ee
beverage {01 D&R{ QHLCRBIy bWEANE SHHENTS tinfcRGnOLRFRRS o CIIRE H Fhel N
controlling the d’ﬁi&%e syucéﬁwtﬁgt t he I|§qlui d feg I n%f?le recept aecl e for
prewet t i nieceptecleadest puefopbht, thenmiahiytytad lighel fqdiamthie rgcepfaclsosvliértimesha resul t
coffee is aflwa%’zt |l properly wetted for all the different coffee vol unes
possi bly BYERd H\{ge. g., ristretto, espresso, lungo, etc.). During the

dry

prewetting step, the quantity of liquid fed in the receptacle is between
one and D AfichBS eiingrad et py PHTbR ecBel s ther sotpieagain phigh sesedi ty of
cof fee I ny fig HROARIA 'c@ntriM%%f fo%eet%Qﬁ@f? Wd ahd TPt the O trddigHbe fed in
the receptacle is 1.5 tinmes the coffee quantity.

the coffee liquid from the capsule. Normally, the rotational speed is increased to a

sufficient value for extraction when the receptacle has been filled with the

predetermined quantity. In the preferred process of the invention, during the



After prewetting of coffee powder, the receptacle is then rotated again at
hi gh speed to inpart sufficient centrifugal force to the liquid and thereby
start thewexpriawsiien of the coffee liquid fromthe capseCeEPNonmai4By, the
rotational speed is increased to a suffi ci ent vaI ue for extraction when the

receptacle has been filled with eterm n the
pref er r ed “Ha5EaR s liqy quﬁw?&tpgﬁ m ﬁ@ecewé .f%f#y @&liﬁolumequ. d

conti nueshiOchgef %%rés@t 1418mE %%&%éﬁéhﬁg Wik |de§1Fb%1 Jo?fée bb\%‘égé WRlHae has
reached a preset volunme corresponding to the desired coffee beverage

I tg bl
Lorpr T sed RS B BRIGARL, O Bl Beed B PR OB o TR AN PSR 00  pm
The speedamhy0tderpyapiefctable petveicn §000 ahdé5aPupnt. iT1hy spa‘edcmdyﬂmevapmdder
contained . in the re tacl as the | ower, .t ant t | ower the
flow rat ed'epﬂqémgp)@é wnghcel C@gfg? POVAEo @a&ﬁdv% ggﬁpm'ée ﬁwessur e that
opposes t Qyfend c!pféYi’nBzf tlfeh@w&%@ @6 w hRUTHe Eﬁé%& ACHiso fonbAkd @éﬁ%ﬁ&lﬂg%ncan be

set by a narrow restriction, e.g., a restriction valve, that | aced at

t he peri pterbpcloprashee ﬂ@cemﬁcswtb@ﬂhwwé tmbecsuffmblqdldl axtra@®. A0eek 106598 or

co- pendi ng_Euro ent app atlon No. 178382 eed, during

ot Pacti ofrentiet PSS BT bY A nadBRahiiiion o Lendtacinan hib LV BET aul ¢ 11 ovs
t hrough th@ﬂeﬁﬁhéry%m&%c@t@le su@ﬁ)@@aes@fmed maver 309/ 105 osighcd-pédyal ve. A
delay on the rel ease of cof uid extract fromthe receptacle can al so
be set byEtlw@emee'«ttmt@pplmtloaﬂ\@eoﬁ 8§62 PhEhaesineed dyrénacrdgeron mpgdisol d t hat
Ppens eSSk SR o AR Mo BRI ARGl B S RREph AL on VAL ve TS
ormed by a |on rrmo e“Capsil e and’ a >of the
device r espéﬂsabﬂyraeag@ghmgh ﬂleGdaQSeUAGdeﬂd}Bomﬁhé 'fr¢1@d$e @f cofifea lajuld baraeapsul e
against the force of a resilient nmenb s). During the

ext r act i offoBytaprecepiacle samplisphe s¢t byriae %@@ﬁ%&ﬁl@e pgtﬂct ?ltilPeﬁdé%PCh?Stebr t he
liquid feﬂ?&%ﬂgld tﬂaét df};%n§ B8 GRAGH R da?veStIf?Qﬁsﬁﬂlch&r E{B%Hrtﬁe s{}?c%h%ll 1@l total
enptyi ng of liqui rom the receptacle ractice, S control unit is
progr anneforhmd%ycamolrmamfdnrhloﬁthebmpmge and*rq)pxdsdm/g pdraoh bf]t]meaﬂepluerp but it

mai ntains the rotation. of the notor at_.a hi enoygh spe ocrry on
extract i oFFSﬂlra ANEAENE ihelPYre Fhﬁd%?@%owfélrpéégﬁcw@g agatlf%ﬁ&f%?e not ed t hat
the coff egARACRBLLAL (YN shAngd)e | i quid extract decreases over the
extraction time due to the exhaustion of the coffee solubles fromthe

cof fee be yi ng of
the capsul s hg R BUELELL S, MR bR UL EBEE s SRRRheGHAL e SR on 5000
and 7000 fqamng'[inﬁlerremdmﬂsetappedjtoi anstifee mrtmiesa)taifentﬁnﬁng nf/qudcﬁmmy be a
si ngl e-use ca sulf Z‘ﬁCh as, for exanpl.e, descrl(i in V%%OB/ 48604, WO
2008/ 148686 * ep&sep Eﬁaﬁfgcegﬁ»%%wwﬂéﬁfogwp it fOMEINE robheiBge2 9 or
No. 10152%15% % lﬁlﬁﬁsﬁﬂnﬁfp bk ﬁ@%’ta)fns%ﬁ@%tht%&ﬁoﬁh&%t&Q@E’ﬁ%ht%%b{g@nd alid
that clos P I'n sone node of the referenced prior patent

applicati mdbetamgmchttaotlomef afeciligant thraugb thd Idcemaqplebét shopkrtfearoddsl e

menbr ane in cl.oses .t body. The nenbran t erforated
when | noelPEierR e ey F@Ras Mo el gt TR e o ACER AT of f oe
l'iquid outih&fosthe thaﬁ&tﬂﬁlromﬁéiébsffeetsbﬁlbfe@mﬂl theh@$ied bd. dnh adfedéPMmbaes cof fee
outlets by effect of the centrifugal force exerted by the coffee I|qU|d at
t he peri pth@rryta@pnatl pcedalysink empeyigg of haehpsale is gomprisahlicbieen| 3580 apgh ot her
nodes rous upper wall as the lid. The
receptaclgmg§% %?%g |vgp&ﬂ§ﬁm6a%%ﬁﬁb§gﬁfhe device filled with ground
coffee fr su coffee reservoir placed in the
devi ce. THE® aeér:mta@sm%f Pl 45 B FRe THTER o 8%

facilitat g |f&9éi'aﬂl?lé’\h&§%rlﬁ&f fn&@o@@m@@ngwchv@aooé/mmmb%enaiﬁgcrI bed in
FR2712163. I n another node, the cell can be supplied in coffee powder by a
chute sucRumpcimpargreoplicatiosoo. OFHaS3sA/ et NonlGlaRt et rel ates to a device
for producing a coffee beverage wherein it conprises: a rotationa
driving a3bendsylcitpoitaltyi cognpaisans oup-straged bexyl amigr likthatclbsns tenlgalyi hy with the
receptacl gonqg glog Io¥ {hggefle%enlcgd Igr?otrapta![en? applications belonging to the applicant, the

lid may be a perforable membrane that sealingly closes the body. The membrane is



a liquid feeding neans including a liquid punp and a liquid injector
configured for supplying liquid in the receptacle substantially along its
rot at i onawoariigmosasheat er for heating the supplied |iquiPdI/EP2011/05&8tONt r O
unit for controlling at |least the notor and the liquid punp for carrying

out the process. as aforedescribed. Specific des.of . the invention will now
be expl ai H&8 PRITPRIqdeyRandRessted in ﬁﬁéieéi%&?rdﬁ%“gglgr?&ﬂ%‘? indt aB?/Sﬁf)‘Pfl The

obj ects 0hq&ﬁ%uﬂ&§%ﬁQMxﬁ%%ﬁ@§&H@cﬁ%@e%ﬁ@hﬁ&%ﬂn?ﬁ»ﬂﬁ%%@ﬁ&imhﬂ%ﬂﬁppended
clainms. The ternms "coff owder " "dr are essential’ly used here

to nmean gedemof d@f@&@lf@gal foes t‘?@f@itedl’w thy mfffd 1t§10fd aahqpwgpbrery offtee t er m

"I'i qui d" |s e sentia use I luent used for

ext racti nEURT G8: SG AR P lhTar g e By stiryirat SOEPER S The ¢ er m
"cof fee |h@ﬂu%oﬂﬁ@upﬁgﬂﬁﬁﬂmtﬁyﬁ@d alone) or "liquid extract" are
essentially used here to nean the coffee extract in liquid formthat is

obtai ned gpe RRERLARRLSatERINVEREd £ESRSARL @eﬁééﬁ'lé‘d With LA thgedgyhce af ter

its collection.” The terns "quantity” or "anmount” refer essentially to a
measur e otofiwei syhply iThelk egma bsffzerasérvompklsvbél‘n the deviot. (ie"cell sanuglealb¢ 0 mean

the vol urr?en?ovv% fyaigse?talbf% lltl hhe (fevpce"%o Fac htateioadnllgn\%itﬁ %gftfeeeepdpv%,\e‘g Stich as,

for example, described in FR2712163. In another mode, the cell can be supplied in
coffee powder by a chute such as in W0O2006/112691.

The invention further relates to a device for producing a coffee beverage wherein it

comprises:

a rotational driving assembly including a motor and coupling means for

engaging with the receptacle and driving it in rotation,

a liquid feeding means including a liquid pump and a liquid injector

configured for supplying liquid in the receptacle substantially along its rotational axis,
a heater for heating the supplied liquid,

a control unit for controlling at least the motor and the liquid pump for

carrying out the process as aforedescribed.

Specific modes of the invention will now be explained with reference to the drawings

as matter of examples.
The objects of the present invention are achieved by means of the appended claims.

The terms "coffee powder" or "dry coffee” are essentially used here to mean ground

coffee or roasted and ground coffee powder.

The term "liquid" is essentially used here alone to mean the diluent used for extracting

coffee, generally, water, more preferably hot water.

The term "coffee liquid" or "coffee" (used alone) or "liquid extract" are essentially
used here to mean the coffee extract in liquid form that is obtained or obtainable from

the receptacle itself or from the device after its collection.

The terms "quantity" or "amount" refer essentially to a measure of weight.



The terns "short coffee"” is used to nmean a liquid coffee extract of between
10 M and 60 m, nore particularly, 25 (+/- 3) m for ristretto and 40 (+/ -
3) m forwezpriewssis The terns "nmedi um size coffee” is ugel/APROIMaARSE | i qui d
cof fee extract of between 60 and 120 m, nore particularly, 120 (+/- 10) m

for a lun coffee. The terns "long;size coffee’ is used nean a liquid
cof fee ext PalMopiZ5ef GRsHIST 96 “waliME0p hrd orara tﬁswliuemaaﬁ{laﬁﬂez@dﬂpl- 10) m)

for a | argg,eRftheRoriddlcIM oty the terms "within a range of x and y" or
"between x and y" cover the limt values x and y of the range. The term

“liquid fg%"tefn% e's'ho?iecg)@%gc/’t l;s%fsf!&‘{o%‘ﬁe&f a fiéggd kb é;%ta?tnc(fﬁ?égi}%?%?ﬂx&f dhgm /'s) of

the liquid as neasure ow net er sitione supply
circuit ob0nhiembevertagéarhr, 08 (eF Agmd éxrirsecttd bed 46 (4 Agndifetapeedo.i s meant to
be the shortest distance which separates the outernost point (or |ine) of

any rot at Tag@ams tikaiaeh- §entetdel’ igudel € heinlh Hqeidfchee extdcast baweerd 6t poi nt
(or line) of the inpact face of the device which is perpendicular to the

r ot at i onafnhkikmbmarp pagigparly el 30{Hhld) advpicelungp goffes ns "t hr eshol d of
pressure"” or "back-pressure" in the context of the restriction valve of the
i nvent i onThefesms t lpngivizepolse Lis esekiormesa adyquieofégsraxtrgetisitsiwegndbns of t he

device on_t n ed rim of ul e .expressed.in kg.force/cn2. The
"cof fee e%?fg%ﬁpg&%nF@P%F§E¥%E¥ﬁégggii ﬁﬁgf &% r Rt on during which both
liquid is fed in the capsule and a liqujd, cqoffee extract, is deljvered from
the. bever HoBe SOde Fge AR Bt s bl SxGnbebiet X P8 4Tk WG gf ven
W th a maxiimys b ebAmeeadl. 5% unl ess nentioned otherw se. Brief
description of the draw ngs

The term “liquid flow rate” means the value of the flow rate (expressed in ml/s) of the
liquid as measured by a flow meter positioned in the liquid supply circuit of the

beverage producing device.

The “flying distance” is meant to be the shortest distance which separates the
outermost point (or line) of any rotational surface contacting the liquid coffee extract
and the point (or line) of the impact face of the device which is perpendicular to the

rotational axis of the capsule in the device.

The terms “threshold of pressure” or “back-pressure” in the context of the restriction
valve of the invention refer to the pressure exerted by the spring-biasing means of the

device on the engaged rim of the capsule expressed in kg.force/cm®.

The “coffee extraction” refers to the period of extraction during which both liquid is
fed in the capsule and a liquid coffee extract is delivered from the beverage producing

device.

In the present text, the values are given with a maximum tolerance of 5% unless

mentioned otherwise.

Brief description of the drawings

Fig. la — 1c are cross sectional side views of different embodiments of

receptacles of the invention for preparing coffee beverages, in

10



Fig. la - Ic are cross sectional side views of different enbodi nents of
receptacles of the invention for preparing coffee beverages, in
particul awp 28imgbsaa8use capsul es having different sizes anu/ER2Ma0saBi on of
hei ght of their rim Fig. 2 is a schematic representation of the
centrifugal device intaq ich is inserted a.capsul e according to.the

i nvention, wherein tP&UH E‘k-SI&BL?é‘éSt?rcépﬁ%le%%Vr”E%glfg%?e‘?ﬁﬁeﬁdnfi&aéﬁ“ﬁﬂoﬁeans.
Fig. 3 shows a prefeéfﬁgkﬁggpg%ﬁqhﬂg chart for controlling the preparation
of the coffee beverage in the device of Fig. 2. Fig. 4 shows a conparative
graph illustrating the concentration on aroma high volatiles in coffee

extracts (in % for a traditional pressure brew. t hod .and for .the

cont 111 ugat | obisres WOu SRS {RUEREFGRT 4¢ o Lt ke AL AE I GRareBdbds. Fi g.
5 shows a conparati vgsgitéph da%!;dlétal’c@éﬂdfﬂﬂg tEL CORERNN A hORiP LK hi gh
volatiles in coffee extracts (in % for a traditional pressure brew ng

met hod and for the cPgssUr i§gacteshbpringdoasiing Meansnyent i on at di fferent
liquid flowrates. Fig. 6 shows a conparative graph illustrating the
concentration on aroma high volatiles in coffee extracts (in % for a
tradi tional pFRSSuyhewbaewfBgedpideogimnchattoor thvarsiimng thefprgairation ethbod of
the invention at different coffee weights in the capsule. Fig. 7 shows a
graph illustrating té¢rifeedsrengs wthededes ofrfige2-hi gh vol atiles in coffee
extracts (in 9% for a traditional pressure brew ng nethod conpared to an
optim zed centrifugation nethod of the invention. Detail ed description of
the figures Fig. 4 shows a comparative graph illustrating the concentration on aroma high

volatiles in coffee extracts (in %) for a traditional pressure brewing
method and for the centrifugation method of the invention at different

rotational speeds.

Fig. 5 shows a comparative graph illustrating the concentration on aroma high
volatiles in coffee extracts (in %) for a traditional pressure brewing
method and for the centrifugation method of the invention at different

liquid flow rates.

Fig. 6 shows a comparative graph illustrating the concentration on aroma high
volatiles in coffee extracts (in %) for a traditional pressure brewing
method and for the centrifugation method of the invention at different

coffee weights in the capsule.

Fig. 7 shows a graph illustrating the concentration on aroma high volatiles in
coffee extracts (in %) for a traditional pressure brewing method

compared to an optimized centrifugation method of the invention.
Detailed description of the figures

Figures 1a, 1b and Ic relate to a preferred embodiment of a set of receptacles, more
particularly single-use capsules 1A, 1B, 1C according to invention. The capsules

preferably comprise a cup-shaped body 2, a rim 3 and an upper wall member

11



Figures la, Ib and Ic relate to a preferred enbodi mrent of a set of
receptacles, nore particularly single-use capsules 1A, 1B, 1C according to
i nventi orwORhe/osfsul es preferably conprise a cup- shape@Chhamirgo12/05a8tri m 3
and an upper wall nenber respectively a perforable nenbrane 4. The rim has

a generally annuj ar for Ther eby 1 menprane 4 and t he hody encl ose a
conpar t me P@tldFllygfeI?‘Fé&éfml?/m@P‘rbéﬂ%a“r h@sﬁ%"ﬁ%s S i%ﬁl@uler)?qr@e 1@6&&5&. As
shown in {hendheynres an&ﬁ%%%?@re%ﬁ%séa 'cémﬁérlﬁﬁﬁ{tgilbd eﬁ&ﬁﬂ?@fr&ﬁa%‘g%r%%n I nner

annul ar portion Rof the rim3 that is preferably between 1 to The

menbr ane dontgingagpeidtepowdert Be shown3nghe figardsothy thymbraged isdreferatilpn (e. g.
a welding joint). The rim3 of the capsules. f er abl tends oytwardly in
2 e ect  shmstislapion iphupallrab e LS § S ialer iy BRRGRE IS et T ned
relative &@nhEhemmb@bhe 4a§ drinebted tdthe it 3 68 RRWoRY by @Se8lcd potios (2).,
Thereby, the axis of rotation Z represents the axis of rotation during

cent ri f ugamickingfointhe capsule in the brewing device. It should be
understood that the shown enbodiment is just an exenplary enbodi nent and
that the capsule 1 in particular the capsule body 2 according to the

i nvent i onTaaminh 3k thachpusesdirbfisiptexsdrmpasitw ity bodvirkdcabn thentigdpect i ve
capsul e has a single three-dinensi onal convex portion 5a, 5b,  Sc_ of

vari abl e Beperdicylasirsdtipsieted) ogplighily inghnedyehative to ple pdpefiratetionn ofg 1c

pr ef er abl y. c haSe(sdbk FL.8F T\ﬁH{j&Eﬁl W 8r SATELL PSEhLd ¢l 218 "D for
facilitat %ﬁg&ﬁsﬁggrtgsg% ﬁgﬁ eteg)fa bgve égeebpr%guc(?[ngode\s}?@eé.s%r}ﬁe %apgg) e of
figure | argitoossdwmingrahtyifvymtiomef taepspdude inAhavbemeasdevhiee. capsul e of figure | b
show a | arger volunme capsule 1B or mnedi um vol unme capsul e and the capsul e of
figure I c show an even | arger volunme capsule 1C or |arge volune capsule. In

the preseptsngXamRlBdedstdBd it @fd IR nHnBRIBENt iBlust & HeHBMy daibBEFdIed at the
line of intersection between the | ower surface of the rim 3 and the upper

porti on ofnd thet hedypsile Thepirtidylapthefcapsrde bedysbewmrding po dfcanaditipnrcayi d or
sem -rigi [t .can,. formed of a food grade plastic, e.g., polypropylene,
with a gagakﬁé{?‘??légrdlﬁgrﬁgtrs%ﬂ%?h as EVOH and the like or aluniniumalloy, a

| am nate of plastic and alum nium alloy or a biodegradable material such as
vegetabl e fibres, starch or cellul ose and combi nati ons t hereof The nenbrane
4 can be Maelbodf2 af thiirenpeetiviesepsulahassudpgla shrge-girggssional qonxexapergon Agl udi ng a

barrier |ayey é%%blesg%igyﬁkﬁ%%iv% A U ”dg‘%ﬂe%'cé,%fi ?épsglfl&omi fgrien of

pl astic and al um ni um nor ané I's usSua a thickness
bet ween 1PrefachitdpQompaiendiffdront exlanidsebutThearre ifyeatien idsamerdoDatfed al ong
the rotation axis for creating the water inlet as will he described |ater

in the deSeHitpingoRscrioriniBeberecdredicng davise- thnpswlsof deper Ronans e
peri pheral, oufl\&fuMae €2pRc PR HeR8us the capsule of figure 1b show a larger volume

capsule 1B or medium volume capsule and the capsule of figure 1c show an even
larger volume capsule 1C or large volume capsule. In the present example, the
insertion diameter 'D* is hereby determined at the line of intersection between the

lower surface of the rim 3 and the upper portion of the body 2.

The body 2 of the capsules is preferably rigid or semi-rigid. It can be formed of a food
grade plastic, e.g., polypropylene, with a gas barrier layer such as EVOH and the like
or aluminium alloy, a laminate of plastic and aluminium alloy or a biodegradable
material such as vegetable fibres, starch or cellulose and combinations thereof. The
membrane 4 can be made of a thinner material such as a plastic film also including a
barrier layer (EVOH, SiOx, etc.) or aluminium alloy or a combination of plastic and
aluminium alloy. The membrane 4 is usually of a thickness between 10 and 250

microns, for example. The membrane is perforated along the rotation axis for creating
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I nstead of the upper nmenbrane 4, the capsules 1A 1B, 1C may as well
conprise a filter wall or rigid or sem-rigid |id nmenber which preferably
has t he fwormofo9ssidi sc of plastic conprising a central [pOTiEPRILI0&MBNG an
inlet port for enabling the introduction of a water injection nenber and a

eri pheral, outl et porti havi. circunferentially arr ed outl et
gpelnipngs. thegy g i<t pre e bt fRFTipet later Bg‘ihﬁ d5paptife rmimaﬁr?la? aBodwdier

openi ngs, B AHADRLR p 'bﬁeﬂaﬁo&fe?ﬁt%ﬁ%p*)&t%ﬁf med of a liquid inperneable
internedi ate portion thereby ensuring that |iquid cannot escape the capsul e

before reaching the periphery of the capsule. The volune difference between

the small ;and | e capsul es ca e obtagin rticul arl var.yi ng the
depth (i e FAE gRRRRREEG ). BF PRutenid PRI G R YaPYorRRT: curar,
t he dept hfigfr § e obagM RkethNBgRIMAI hemhb&apsidh Brdféably Na@WRIfofhdRa e otept h of
t he body of the |arger capsu%es 1B, 1C. The difference of storage vol unes

(or size) PpticeqiBpiiserg & Aebadportipntiayvingdinf inkot part fefiepabling s lpffodustipee powder
in the ca .a-fu i f f 1o . Y d. In
goneral . Pha il 3BeAdrEbe s dAHNERY kERe FOYEOPRRINE P I ntENET e
t he quant hiryn@dfd @afdt @pcpiaygsaBetivices Ot ednitul ifikSport Andeinepaliphdrdiecoticgher the
quantity, the larger the coffee extract delivered. For this, the _higher the
quantity BPSRgEsecypgmbrang pelidds papfarpllniormsd of 2 liagid impednsable he
capsul e. , i I i kn.a
p Hterﬁ{%ﬂ{a%e %otrng&l %%Eéb?ﬁem kY lgﬁfdit ﬂaéﬁ?t %‘&Iaée bR é’a%%ﬁl@q)ef e

capsul e or sane vol cas arger capsule would
pr ef er abl ycableng teseniphay ddithe @ipade.of beverages to be delivered. The small
vol une capsule | A preferably contains an anmount of coffee powder, snaller

than the anbunt for the |arger volune capsules 1B, 1C. The nedi um vol une

capsul e 18pal\g0yGenfi BlcRsh RN ARREA th O§m& Af 4rRel PONESS s u3ERE 48D BRnE e anmount
of the large volune capsule 1C. In other words, the anount of powder

pr e}‘ Ier abl yaTindFéabeyaWim$tmrdfp@i (zllé, &%, d3oblithe b]?ﬂy 2he teapapliles it-neet. t he
conbi nat Bhedtehr S8 T Pl ody o i Hhalf S e A B BAR BN S, o

ground cobf @ boP P 3ade@byvRen Bt 1@nd 15 grans, nore preferably between 5
and 8.5 grans, nost preferably 7 and 8 granms. The nmedi umsi ze capsule 1B is

preferably designed the preparation in conbination with fed liquid of a

medi um si i | ff e r ef ntain an
anount of %5? oﬁgﬁgﬁgg? ?;2gtoggogp?%gféggfg\ggﬁge8%%?%56 n;a rﬁclier%s‘,rzo ﬁl[@l?g%%lﬁgl? erably
bet ween 8qadidititR ofjc@fifiE. politer inthgeapsutapsul fandton of the edecldveragess gaed f or
the preparation in conbination with fed |iquid of a Ion]%ijsi ze coffee. The

| ong- si zedelbfrek e gpagitle thedareshthegspailn (ag, Bedirger 6% dgrthblths kighsdde pet ween
10 and 30qﬁ’£tﬂﬁ§ of (BftEe BS\%H&I 2RbMtadi. 20 i%“:gegéﬁarﬁsthe higher the quantity, the

larger the coffee extract delivered. For this, the higher the quantity of coffee powder,
the larger the volume of liquid fed in the capsule. Of course, the coffee quantity could
as well be varied in a capsule of same volume, but in which case, the larger capsule

would preferably be chosen for all size of beverages to be delivered.

The small volume capsule 1A preferably contains an amount of coffee powder,
smaller than the amount for the larger volume capsules 1B, 1C. The medium volume
capsule 1B also contains an amount of coffee powder smaller than the amount of the
large volume capsule 1C. In other words, the amount of powder preferably increases

with the size or volume of the capsule.

Hence, the small capsule 1A becomes preferably designed for the preparation in

combination with fed liquid of a short coffee and contains an amount of ground coffee
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In addition, the capsules in the set may contain different blends of roast
and ground coffee and/or coffees of different origins and/ or having

di f f er entwopaasttiosgysand/ or grindi ng characteristics (i.ePCTmPasanatIBe as t he
average particle size D4 3). Coffee powder is preferably |oose in the

recept acl oned coffee_ a cof f er may be j ust
slightly E)‘PTBE%%LS! é‘f’%ﬁne g‘}‘bg H3Mr PR e e&ﬁ-ﬁ%@? Srf‘“ﬁh NS TS gr i nd
size is Sﬁkﬁﬁmﬁ97hﬁd%%ﬁaﬂ§apsu|e to ensure inproved extraction. In

particular, the small capsule [Ais preferably filled with ground coffee
havi ng an aver age partrcle size D4,3 wthin a range of 50 to 600 m crons,

nore pref abI 160. to on S.surprising t.o notic at the
o & DY el S0l 00 000, P A3l ASaSHAT Pl S e S
traditi onatlthefétin@@dmoaf Aeh DG MBRE EcoARQ. MIHr @B§iuhSsies Wakick dapsullcov®r |imt
to avoid clogging of the coffee extract in the capsule. Therefore, in a

mode of t heeferabllsantaiman ameynt of graundscafifsd eampiisch bghweand’ et F 2eramsyi ng an
average p bet ween 160 and 255 m crons, nost
preferabl%lroﬁ%@JeFer 1%%8&%$%§%ﬁgﬁﬁ %ﬁﬂ% medi um si ze such as | ungo (120 m),
it was surprisingly found that better results on sensory tasting were
obt ai ned when selectrn an avera grind size of coffee powder above 200

i crons, iIAC Agest emsalre Gls thiefeiab O‘éﬁ%ﬁlﬁd fodghepepaiséion oy caphipgtion vikse
results a [ e a results
wer e founggﬁgﬁt égkgggﬁgggiég %%bggtgﬁgﬁg%:ggﬂQHangﬁbﬁgategopéﬁ ?%ures | a
to | c, themgedrdigroundfcofthebetiviee:B 1 Orayd magradmpmert profefabtyrl 26nd Eagtamsne val ve
portion 8, of thickness hl, h2, h3, designed for being engaged agai nst a
val ve nenber of the beverage preparation device. For this, the rim my
conpri se, hf&khﬁ&@WR£&qmﬁﬁs%1ﬁﬁ%&?ﬁm?&@ﬁén§@&&k&ﬂbﬂ%ﬂbbgnﬁﬁtﬁﬂﬂgbﬁﬁdOUter
protrusion 8 formed in a direction perpendicular to a plane in which the
menbr ane dofifes amd/amgeﬂeeswedequnttdngmstand(neélevmg differenh Boasfing kediorm 3 (or
val ve porti.o sai.d.ri is preferably ada ted t.q the u nd/ or
char act or R Ee SRt IhagheBRbRL R SRR fatids TR Do M Blpsul es
1A, 1B angowkferi if pRIEHEH1y IS0 s8R Phcereadptady. Ustusaalin ortidned Rafke Regswe exerted
onto the capsul e when gern encl osed by a dedicated enclosrnq ‘menber 15 of
a bever ageowd@dm@rb%rﬁs@éght%epremé befoie clopiak wdihrige capsulsorith & MR ) coul d

al so be formed of a substantially constant thickness to formthe val ve
portion 8 (Figure 2 as exanple). The thickness hi, h2, h3 of the rimis

det er m ne@hagrihdieiz¢ i ekoedsin ohcht dapsule o emdusXingrowtidregathétim. (i paticular,
direction parallel to axis | of the _capsule) at its_thicker region. By

det er ni ni Hig thall wawleprlés%p@f%rﬁb%t}ﬂ Pithnground qodfegthayig 28 see@esn t he
devi ce dup)hgiths HOI fmﬁt%t?étrﬁ L408) td 0o $niBBRS AR fr %e @Fﬁ t§ RGo! 1 qui d
fl ow rate and conse uent y influence the quality attri s of the coffee
beverage.nhmoparhrBumzmmmmgmbcmpsahbstdﬂnpammbn@za1bnambﬂannmn¢mmbecoffee
powder - e.q. sule A - in arder p are e a ristretto or. espresso
o fee bevistayBtbaouFEar ot de g B UBETPL Tt L BRS¢ he
coffee W {{yafty NihghBkvek rttrartstbtyvotd ogirfy bRMBSTcoRIOUWREralf irf Qﬁ@-lcaﬁs‘ﬂief ee

sol i ds transferred in the coffee extract) These characteristics can be
conpared berafdrasmezr rmd:er @fcthedmet\hhd,cﬂne ndaghitle bleX desileddvifograund doéleer age

com ng ouh of capsu 15 % contarnrgqaz ﬁﬁf gﬂt.of coff ee
powder . THE'& P at‘cY,?ra%%pF‘ ¢ esr”ee CHBHHS S W%?}de %’tf{rg tYaPIYAg®a si ower
l'iquid fIFMﬁﬁameldu@h@gz@ﬁﬁ&@@;extractron Such slower liquid flow rate can
be contro d by rotating the capsule at a | ower speed and/or providing a
hi gher back-pressure through the restriction of the liquid extract |eaving
t he capsu , r in the
capsul e, E?% %@%%FP?%%Q&%%g%EEB%b§@FhQUrJ%Qﬁgﬁ eﬁgégﬁﬁﬁgaﬁﬂgggggsrderrng
the smal | en seaqpsyltastiognivat nsbt@insiralheersehatng tan afveegt f @@id tibe oSrmlficer t he

capsul e, preferably the slower the liquid flowrate, Simlar] consi deri ng
that the a?tjﬁ%rrabpﬁr 2R gxgrogs, 1?H’é“t‘iurlﬁrr betyeen dPQNd, 700 &nigieaY PHFOWM: i ver i ng
au d Tl e ot e AN AaR] ol e e b RS aar RSNt e by
figure Iaﬁnmhenﬂh&thﬂ&&@dhbbn@dpmeﬁerabIy chosen to be between between 1.5
and 3.5 mm preferably between 2.0 and 3 mm nost preferably between 2.0
and 2.8 mm . For bigger-size capsules as indicated by figures Ib and Ic,

t hi ckness h2 respectively h3 is preferably chosen to be between
respectively 0.8 and 2.5 nm preferab between 0.8 and 2.0 mm and nost
preferably between 1.0 and 1.5. O coggse such values can differ greatly
depending on the configuration of the valve neans, in particular, on the
devi ce side. tt |s to be understood that t he thrckness (hI h2, h3) of the

- ~ Y



The device further conprises a valve portion 15 which is arranged
circunferentially to the Iiquid feeding neans 18 and which has a | ower
annul ar pwessimysaarface 15a. The val ve portion 15 and Phe/HPR¢1@®5i48N uni t
18 are pref erany novable with respect to the capsul e holder 10 in order to

enabl e i nser. nd 6‘] ection of the ca to and fromthe capsul e
ot der 10 pardiraed B fhaires iaetwlcafltee&eom«?a’@wg lef‘r%@é BRY Pgefliny ts)rts?
Mor eover, leTaE'tE‘orﬂe'siAWerofr@@rﬂS T HRRASs 48, hZ s, M@tg&ﬁd%ﬂﬁélﬁ‘e atnts@ capsul e

hol der 10 are rotatabl e about axis Z. The valve portion 1 |s al so nade
nmoveabl e &wdbpenchebrriof tha bﬁmetatge nrematdanf doydien fonthan shellsmtroay aéBpiise, 0

account the diff ren@ ROS % nesses of fhe capsul es tho

af f ecting ‘Fﬁ’éafPB Cat't ve" Y | ‘?Sér%e PrREMBAN R B P TPEEH“% éa%ed

agai nst t hgireaRsip@percRéulbioSs plRRE 1 WAichIh€ ARnYRark 4 thadtangb® Urieeshyabout
liquid feeding means 18. The capsule 1 also lies solidly onits rim3 onto
an upper fheathgknesahbfh2, hé of dbs tine3 Her ware portignt hef saidienbadyreferably
substanti f i f a t f eedi ng
reans 16 S GEALRMAY A (il 6 GRTLANAN et Wb b ' 200
rim respehietsh\()@dnycap'ﬂi&sS)’\StleﬁdleCab)brﬁ@ftﬁEenabl’e&ﬁi adjosthnt vakhebadk- by
engagenent of the valve portion 15 of the device and val ve ortlon 8 of the

capsul e. PIFsSsyEFxeHRt 0gin %ttel GRsEE Wika Reing gnglgsedyby Pdtﬁdrcetft SRAPBRE | s
created t Al ) t |east
one narr 0\?\}% jhlet% pg#%fébé‘%dg & rpg;;%utg?g%la%ﬁ#dq% ?1‘?1{‘ ihe 1{1&{9 glgfglnllR o%&ﬂﬁ

devi ce. ThboﬂﬂSbnmedmﬁmshbsﬂnhahyannuhatﬂm@enmmg)ﬁﬁnsﬂﬁfaﬂeepoﬂanpSeferably

conprised between 1.0 an referab etween. 1, 0 and m2. The
surface aﬁﬁgutﬂ %exwﬂtfﬁ igt me ki Mdahdy 5? y?a%ﬁ‘pemsrf&taﬁmeﬁ assettle
backpr essyfi&néal dﬁhé At G ¥ARLMEe R (. Bea aﬁeawnepamm@tosm@ﬁofqhe thRukg! ve

portion, in particular, the thickness hl, 3, and the rotationa
speed of &higs thachu regiowh eBsedﬁerrmng@ﬁ@c dlack- heesmrg hed by settmygahbelr rotattlmlall ar ger

t he surface flLow restri.ction can as a,c S

ci'r cunt er Snehdr 1 frvigr o (R iorRy SRy St RRoR RNy BT i et on
openi ngs. fi§RGatc@nt tbidel@htNahfMendstheSqudRS/ Biriddtct of ﬂie%ﬁe%e@?agee ast

restrict the flow passage under the force of a resilient closure |oad

obt ai ned by a Ioad generating system 16, 17 conprising prefer any

;Péggg{g; eS| %@Q%ﬁléggﬁ%%ﬁyﬁg %%ﬁ?ﬁﬁﬁ?ggﬁlﬁg?ﬂ¥ﬁ&%loa Pﬁ%r ily

di stributes i tlﬁeirﬂelatwp@phtree R as$itngtes l@tfeaplesﬂcﬁaoﬂft:e bbecrugd, VeEleQ/I’e‘fl on 15
acting in closure a%al nst the annular surface of the valve portjon of rim
3. Such sErtfastionpaighybe deriedsfog iPFﬁJ‘P@m@rthﬁPaffe%Whtthaacltlgh?rn@tenﬁﬁér(E$ ofe, the
val ve 23 [h?%é?ahﬁ%uﬁt 8?‘?éta?%ff"e@ﬁoiﬂd@‘t‘ha%tf&ré&)'inftl‘?@c&ﬁ@% cih498d Thiegui d unt il
a sufficient pressure is exerted on e upstream area of the’valve by the
centrif ugeluhrtmtqwtlds exi bé¢ crgmpetred)tcgm fa;stte eatradtioneghich eatktcbddestrbeé fgpethé or at i ng
el enent s . It should be note q mal | Ieak(aal%efor | i wd&r gas

t hrough t %VQ?%%OIHE%%H TRy e e%fu SRS R FRET PEMUE RE CGHEC o ai
cont ai nedphRdéNeTIEAREH oY hag ée'f'i%e@%@‘NﬁBWef‘%PEoﬂtﬂﬁhﬁ?Ia%‘ttl&er%(%tﬁd| iquid
(not shovvn) Preferably, the gas | eakage is control be sufficiently
smal | to Bewtrtghturing doffgeicytrantioat Suchadowerelipie floquiacan towwongoledhml | | eak,
at least until Rressure reach i pher t he
capsute. s s SR P RE RS R BT ERIRENTL n S BRI RS Piosht

conf i gur athcqBsrictiet ofakamghie.cxirie 1edveremt Safslans ofer WwoaR, the sealchc
constituted as a single resilient piece. During extraction, the liquid

fl ows thugmperigfeseiicn@omisehimathe capea«t@ nrpisrapdy the flover be IBihAevBices t he
val ve 23 i l.e e galnst
he For e B e g P R s R o A e T s
traverse tinell¢rabé eapstﬂeppreeafrelagzelmb fletveethn lighkl Sowfrate eSibhbrlgf cddilefagti on 15
and the u per sur roli e of. the rim r .prot ing portiaon 18. The
liquidis hahttge le,%é geiatssa ﬁh@ﬁn\/@pé%‘éemb?ﬁagaﬁla?@ f@hgelaarﬂméé%f hogter 55

| ndi cat edodyeAfd 0o O fEher n@ iRERACHNGIoWE thd figlil Yo gt ed annul ar val |
of the deJ?%e placgd ﬁ%en the co ect&? an% ﬁg valve 23 (not shown). It
has been found that the ‘crema” can be significantly inproved in the cup by
controlling the shortest distance, herein called "flying distance", between
the outernost centrifuged surface of contact (e.g., flowrestriction or
anot her surface) and the inpact wall (e.g., the cylindrical vertical wall
in Fig. 2) of the collector 11. In paﬁéicular, the distance is found to be
shorter for providing a |larger anount of crema. It was found that a
preferred flying distance is within a range of 0.3 to 10 mm nore
preferably 0 3 to 3 mm nDst preferable betmeen 0 5 and 1 m FurthernDre

o o o 1 " -, S



The control unit 25 is preferably connected to at |east the rotary notor

27, the liquid punp 20, the heater 19 and sensors. Thus, the brew ng

par anet erwox0tn9s8t he rot ati onal speed of the notor 27pCrheP2e@pasat ure,
the pressure and/or the volune of the liquid provided to the capsule during

t he beverage production process y be. adj ust ed_dependent. on a .
pre-progrggﬁ@&"ﬁﬂ% qF %?‘&ﬁ'%ﬁc‘f@@ﬁﬂ%@gﬁj&t%ﬁ&nﬁ% c1ly RrBCkaes & I8t ¢ he

sensi ng ”Bﬁﬂ§m&§cﬁé&ﬁ&@%éb&%ﬁé&%&m&@nﬁﬁ@m@@NﬁﬁﬁmIﬁg%nﬁﬁﬂ&9®§ﬂliba5&n0ti0“
of the sensed information by the pressure sensors 26 and/or the flowreter,

t he rot at Bonal nepeetcfcablbhbctrdjcnstéddand 2t henmesiFoe diggeryzct trpsuleors esponds
to a desired liquid flow rate. .Sel ection of .the.speed.i rovided.in the
cont rol ulidieaiss Riifisatrer haribcs s b iromerd 1B Ay Piedi 8y SE0Ad bt
necessar yp¢theh t@pedivielyous raall @ Pk, peeREHbdy B&wleen OFsaHde2 6 wirhiaat @dst suppl y
of liquid in the capsule as a function of the sel ected speed. Regul ation of

the punp micgtieblybsevasa ledb@rdulﬁ-t(af qaurietsuethalied en differsarently qopeedisaipe of the
water 1n] %%tc%ﬁ%lﬂ {i&foftctﬁg%'llvg)ﬂie FUE0 zﬁ{iﬁﬁ]ﬁr‘,‘roﬁ tljhel dfccRelng given by the
I’IPO FEWIP e nmachine, e.g

seal i ng engage e capsu ., by a sealing
gasket around the injector 13. Figure 3 illustrates a possible cycle for
operating_the device of the invention and aring a coffee beverage from

I re
any of th¥ i&ipguaderstood yat theghjckness (@épgzl ‘b?%wé,th? By P regpectivelythe
inserted | I; ' ' The Useki tivates
a switch %ﬁ“%@ﬁgy %@fﬁ%f%gﬁagﬁgaﬁ#x?gﬁaﬁﬁggﬁgkga?ﬁ? pregg? %%%tggocess or
t he processpsmanvetuard (iaut coetgecallimeaftiralionwéthtricgardofo thheacapsditee i n t he
device. Ip the "dry coffee centrjfugation” step 100, the.caontrol Fnit 25
commands B%Veer?gﬁ WOPGAET (1 9MAYN ISR ABTBPSIEPN; §{CRicgniapycdrgtRindpe an
opti nal _C@eﬂ}sﬁlefsﬂﬁl@fﬁapﬁeQ)facE-PFesgfré’ r& Qi SvIRAWMEFim 3 & thB epsafaP en%a!@@dl iquid
punp 20 is not activated yet. The speed of rotation is preferably

rel ati vel yithiagporting of tvglvd wfah¢ dedietied tetioe,angdjusted to aplicsirdslivaleé.f dbei ve

conpactiopn.qf the coff.ee against the .periph of the c | e, mmainl
coract ChiSneboRae G B PR ot RGOS st B uf R e BR L Lo .
the rotat tl@rbesaag%eitﬁacaén pRRMs AR rtich FARO cAmdile imBRtdcRIcef er abl y bet ween

about 4000 and 7500 rpm and mai ntai ned during about 0.5 second to 6
seconds. In addition, the rotation speed is preferably accel erated during

this stepg: 0, . 1 o) ! [ L phery of
the r ecepl " SHRuPoY PRliohlI Ik Mool BrEa b SHBURTN Bl P ELRRe RHERD
cof f ee i ssydeia ofiteimviehgod ar mchsedriprctseshcCOhdrery tthe dedics bapgdisedss. This
dry centrifugation step can reduce the problem of clogging of the injector
with powdEtatingdidviag aicans ieludwes wtapng esulahel denh0per vt pewri%’. t he

| nj ector bénr%%?éd%‘%ﬂe beisbsﬁ}é%l&r in Eﬁétof'r&%tishag&'ié"% T YQlitkaky to
occur. In the second step or "prewvietting” step 110, the rotation of the
capsul e i sosmpoppedcdiecair 1leasd whioh dre contrefuge drdisjurdenhuseds ard 1B.draibyd st oppi ng
the motor 27 and liquid js fed through the injector 13 in the capsule in
the cent r el REVELASE QPECt 12t qui d can be injected in the capsul e preferably
in an anount substantially proportional to the anmount of coffee powder
contained in the capsule. The liquid flowrate of injected |liquid during

pr ewet t i nfuitkermoed, dreadsivicccomprisesdduidfoading nMeaand® having A sigeidrigjcctond &
preferably .4 and 6 m/second. | nportant.l the lLLeft free vol.u of -t he
Capsal o 1 Eobednrased 9 e B medhhe Bora whife  dp st PR NI Refer of or e,
the quant bty f&dd ligoidl @réfdrhigtg Hor Wwiter)Ciapsdlc@pB®@Y. TAE Yinfecaoh a4l st o
capsul e depending on its size (small, nmediumor |arge) and dependi ng on the
powder quarefsrellyoplspj ¢empgiscey aeries of patéefppenferatgrndd ashéesdplid ehacts as
a centrif ri ; Lon, . for | . Aas

ot i ci ent "Rar S ABORECAPFELERMER ork uBEREE O b BSHoRRMe . | o
air as posghirak. 4 Thichaldt tovis danacted ®vtagges I¢aekitabichpduje il Nduridgntbe of
repeatability of liquid fIOM/rateE,,ro at.ional speeds, etc. Durlng

prevet t i nfptatignal moygiognt: thsigof at e %}dq% g (9eags 18 ggicanegctedcOntiqdf | ed by a
fl ow neteg: : : i f i s I g | unit
for caIch%é?g%zgﬁgﬁg%ﬁéggﬁmgégﬁ@gﬁgﬂhhﬁﬁmgﬂ%gﬁgy%gﬁgiﬁ?gh? gg$%#%§ step or
ext ract i opregtfpedd@yme béheapd ptessurszed digiird toubedamgli hdinyng the leeatagel uni t
activating the .rotational notor 27. Liquid continues to be injected by the
punp. ThePFBEAIPHRDCSpeed is controlled by the control unit according to
the quantity of coffee powder in the capsule and/or the type of capsule in
the device. The rotational speed can iérther be controlled to maintain the
liquid flow rate of reference during traction as described in WO

2009/ 106598. In general, the liquid flowrate is typically nmeasured by a
flow nmeter |ocated in the device between the heater and the extraction



It should be noted that the dry centrifugation step 100 and the prewetting
step 110 can be carried sinultaneously in a sane step. It has been found
t hat the wotatlvwsaB speed range during this extracti on PCEEPR&I1sEBEr abl y
conpri sed between 500 and 8000 rpm preferably 2500 and 7500 rpm The
rotational speed is selected in a preferred range depending on the vol une
of delivered beverage. For all delivered volunes of the liquid coffee
extract, irheQasicOfghet eyﬁgn@éivaam\a%%% 49 vt GlarfalBe B BB foRRGSI PEL Ween
500 and 8000 rpm nore preferably 00 and 7500 rpm and nost preferably
bet ween 360@c¢ dindid45@Hng means| 18 drdsvielehassalloprer simiddrypréssmgdutfhcet 1 ehe ar ona
and flavour is nore intense than if the centrifugation is speedier.
However, the sensory difference becones also | ess noticeable as the vol une
of cof f eeTRXVAIRE poitide 1SaHR@She BFRLGh ANkt 8fRE pidigabldB@FabkON{tR esp¥dtitact s (230
mL). The flavour and aroma intensity of gofFee_can be further inproved by
sel ect i ngthetrepge peldern Hbimarder tocolle enserianmdcagssignef theeappiledde and qui d

flow rate t ' [ f ' | e action
ctep 120, TPRATE SR PR A A AR e e B R b B S et
| east t heMureset, tholiguie fedirgasgardidngctvalvi pertitasi s ad thotdpselchourr age

vol une. Possibu%%%a | arger volume of |Jiquid is fed in the. capsule than the

|
desired cafrratives dongexivér hhe valye goiten P g plgo magle mayarble indepenrdeptysul e

f Lon: , i , GOl | d
after ext ke E@@gﬂ%%&%lﬁée d@a&fs 1'8%%%%%11& heosgh th%ﬂ#@e\ﬁ? 3sipgol I ecte

by col |l ector I spen via duct 12 1in a cup. rent preset
vol unes céncknessss @f eble icapsubs wohdut cdffeating thes uddtivasp@iom of dre mjestiort t o, 40

m for espresso,, 120 mM for lun and 230_n for |ar cof fee. . The control
Uni t 1 ecePYRORY ST CRERSSIRISAR G D eflfw%tp@ftleﬁiéﬁaﬁdaqmda&i}ﬁtro| of

the bever agand@hLus® li@k KPANOnicAnd e art, and stops the liquid punp 20 when
the preset volune is reached. Once the punp is stopped, the rotation of the

capsule is continued for enptying the capsule fromcoffee |iquid.
Therefore,.,.the motor. cqontin to. dr.ive the capsul.e in rotation at

el ati vel JheorRpLal THb PRy in foh e R et b Bl Mg ur i ng
the firsthpaet 1 @withbe @Xbo@ED isOhst&itRPly Hornlihg RaisalBeen tHiovowkidhaion he
dryi ng operation does not really inpact on the coffee results (Tc or total

sol i ds, sHisbayld ferRBemeres 18 3aH thparhtd portion bsgemengddeg againstdbe out to

(ot 1| U T B AR et AT SRR oRER R H Pl iy YT o

such as byyahghgasént@fahe bulvepyortion dlsl of the pkuicalandyadie padioal 8 yofpbsi ti oned
outlet orifices provided _through the capsule. The total opening _surface
area can ¢#MplG dnfopsecrsfgyrationeofithpaabie thstipw reprichiandscreafgbthat

5L L BRI DIGRS B A S KR s H i L, e e
EXAMPLES: projected onto the impact surface 11 of the device. The restriction forms an annular

opening of surface area preferably comprised between 1.0 and 50 mm?, preferably

between 1.0 and 10.0 mm®. The surface area of the flow restriction can vary

depending on the set backpressure value in the valve by the capsule, the shape of the

valve portion, in particular, the thickness h1, h2 or h3, and the rotational speed of the

capsule wherein in general the higher the speed, the larger the surface area. The flow

restriction can be formed as a continuous circumferential slit or a plurality of discrete

circumferential restriction openings.

The restriction valve 23 is designed to close or at least restrict the flow passage under
the force of a resilient closure load obtained by a load generating system 16, 17
comprising preferably spring-biasing elements 16. The spring-biasing elements 16

apply a predefined resilient load onto the valve portion 15. The load primarily

17



1. Above-cup- aroma: 1.1. Inpact of rotational speed on aroma volatile
conpounds concentration: Conparison is provided in figure 4 between a
short cofweeosxwsast (25 nl) obtained by a traditional PpCceEmPg1®9ys8EM and a
system of the invention using centrifugation. In the traditional brew ng

system a conmercial spresso(r) Arpeggiq brapnded capsule is utilized. The
capsul e |élsgmta%ttéﬁfg@e@tgmae%ﬂ&ﬂ@?ﬁ&%&gé tBeSeproRa oh | Emchagsn a0 ina
Nespr essoffoluleipa /Rt {he)andRGR gmacer}%@ QhINVE P oWRINGY 1 WTBUEE sQffal&Ragof fee in
the capsule was 5.5 grans). In the centrifugation brewi ng systemot the

i nvent i ongalse e alsigplicdnfilloncordaa lnasTinatfora rthﬁewlalv:@% nammlal@mi@savg offitbe

extractlo ste out 1.4 rotati 1.ona ds were
Costod 1 Ne% Fader BRoensbisd bl anbl Pl Riesis o390 BRIRT aced - n
a snal | vaﬁgﬂfeanpm%fahetaﬁveo@emdﬁ@:n%ﬁsgwrleqm kgl tB8dughChb @Rifiab ve was
of 3.33 Kg. force/cnR. The results shown that at 3500 rpm about 12 % nore

ACA ( mnc@ﬁwteéthyoﬁhelmrﬁqr@mga@i@nm|2&rr1t\ﬁdipatd| beergted Heah agmagblgakagsnior s
ool o 1 oc USSR Finoo00: Rl PR 1f RGPl FRIFEN FhiDaPli,

vol ati |l es 'S obttai ne han raction rret

rot at i onatoritpiaed ircthd caguld difrlngahe presicgitigf dfapatdpsuleheitaipuainafshdwiy. vol ati | e
conpounds_in the extract (results not shown). The anal ysis for determ ning

the ACA vBredgmpblysthe gag 5@%’& ip E)Nt’(ql@étt‘bb%sﬁﬁﬁ@{l‘ilbﬁn% %@ﬁ) tighido Hewdoal |y
CONSi StS Lieag I1%educe Al RGE 1os ﬁf fegl@’at ?&%ﬂt ?ﬁﬂn%&%gﬁﬂé% fe¥ctidlapt i ng

dependi ng on e sanple and ana room tenperat ure,
addi ng of therpeerphaty of tredapssic( d}ﬁuoerseumemprmg(]’nalah@ dlemipnts 16 can take

various configurations. For example, the elements 16 and portion 15 can be

constituted as a single resilient piece.

During extraction, the liquid flows thus between the membrane 4 and the valve
portion 15 and forces the valve 23 to open by pushing the whole enclosing member 15
upwards against the force of the spring-biasing element 16. The centrifuged liquid can
thus traverse the restriction created between the surface 15a of the portion 15 and the
upper surface or line of the rim 3 or protruding portion 18. The liquid is thus ejected
at a high velocity against the collector 11 as indicated by arrow A in Fig. 2 or another
vertically oriented annular wall of the device placed between the collector and the

valve 23 (not shown).

It has been found that the "crema" can be significantly improved in the cup by
controlling the shortest distance, herein called "flying distance", between the
outermost centrifuged surface of contact (e.g., flow restriction or another surface) and
the impact wall (e.g., the cylindrical vertical wall in Fig. 2) of the collector 11. In
particular, the distance is found to be shorter for providing a larger amount of crema.
It was found that a preferred flying distance is within a range of 0.3 to 10 mm, more
preferably 0.3 to 3 mm, most preferable between 0.5 and 1 mm. Furthermore, it was
also found that the flying distance should increase when the volume of the coffee
extract to be delivered increases in order to adjust the amount of crema accordingly.
Surprisingly, the largest crema was always obtained for flying distances below Imm..

Of course, the formation of crema also depends on other possible parameters such as
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stirring and equilibrating (10 mnutes in general), transferring of 7 ni
to 20 M headsp ace vials and, sanpling of volatiles conpounds with
headspaceweabildopiiase m cro-extracti on (HS- SPME), separ aCir@r2afi/osmsapounds
by gas chromat ography and quantification by mass spectrorretry (GC-M5).

About el eve oma vol l e co ounds representl m and | ow
Vol at i | esHEQRPEBIaIERAT ?Lhreaz@ eohu qdrqca%rf%?qghégs WE JasT 08 1 £ ur

conpounds Tﬁléﬁ%oﬂﬁ@%g%@fjthgh!)‘ﬁél@bl%)ssuréth% largBP@Erepfa)! 1 quid flow rate on aroma
vol atile corrpounds concentration: he i npact of the liquid flow during

extraction rate on ACA was rreasured on volatiles concentration for a small

ff Its hown f f 5.
The vei ghiMgrbRPEETP of Gyt eu” RRLR GRS hB g ohind BF dHginggt  po ©
centrif ugﬁquﬁm%geﬁlemm DR \gﬂl@r\fforﬁ@ﬂ 15 Bed ﬂ«lescapﬁﬁéeola@fpﬂwo?etuéﬂ WEht he

tradi tional extraction process. At 1.5 n/s a significantly hi her
concent r atheotpstley o mtam@s(‘fkamtame%l vilhilerfeading lgiug inthe grppele.

pect {1 Galdyorl U081 By BBl 9 Spp LRSI Y p\ggileﬁltondeﬁg%aldl 8%

nore | ow VO on vol‘a npact
of the anuirihjeofiorcoiit €& Hénce, durhig opemuloetﬁmapeﬁbilvlﬂadeﬂgntaah@‘syseefm cof fee

extract was neasured on volatiles concentration. A capsul e filled wwth 5.5
grams was2eErpaE &g 1Pﬁ61§10@a61§uﬂa851¥113 1L ig o tiicd RboUIGH#S &1 Teerebediptthder in
the centrihugal LORM%eded ThE éuﬁ* i Lawd &h& IR BX LSRG AR
mai nt ai nehjhat 4 1%1“?5‘20 gnﬁﬁt ﬁe t r%ctvl%on was car relgeJ out at15 60068Br pm
The resul tsd be guislhdwlonigrihé inguar snrﬁace 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. Due to the centrifugation force given to
the liquid in the capsule 1, the liquid and coffee powder are made to interact in order

to form a liquid comestible (e.g., liquid extract) before leaving through the valve 23.

It is to be understood that the force acting on the rim 3 of the capsule 1 by the
pressing surface 15a can be adjusted by the geometry of the rim 3 such as e.g. the
thickness h of the rim 3 (or thickness h1, h2 and h3 of the outer protrusion 8 in figures
la-1c). Hence, in particular the exerted back-pressure acting on the rim 3 can be
adjusted by adapting the thickness h of the rim 3 to predefined values thereof.
Thereby, a higher back-pressure can be obtained by a larger thickness "h", since this
leads to a higher compression of the spring biasing element 16 which then exerts a
higher force onto the pressing surface 15a. Correspondingly, a lower value of
thickness "h" leads to a lower compression of the spring biasing element 16 and thus,
to a relative lower force acting on the pressing surface 15a, so a lower back-pressure.
Hence, the thickness h is preferably designed to increase for obtaining a resulting
higher back-pressure. As illustrated in Fig. 2, a sensing means 26 can be connected to
a control unit 25 of the device in order to provide information related to the present
back-pressure acting onto the rim 3 of the engaged capsule, i.e., pressure or force

value.

The control unit 25 is preferably connected to at least the rotary motor 27, the liquid

pump 20, the heater 19 and sensors. Thus, the brewing parameters such as the
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The hi gher the coffee weight is, the higher the ACA content is.
Furthernore, 18% nore volatiles and 7% nore nedium vol atil es were neasured
for 7 grawe 20fl/sfiBee than for 5.5 grans. 1.4. Optinmal exwmERedlitom46ondi tion

for volatiles: The hi ghest ACA was obt ai ned at 1 5mM/s., liquid
flowrate dur|n9 extr ctlon agg %Frotational geed bet 35Q0 an 4500
rpm and 7TYRUMRRT spced o Fléf‘emowﬁ therjguperaiig the FFésurFﬁé 9 WIS

hi gher t haft fiia o BNES AETHAAPGAE Whifly O bEQRa BroagtddiPARkoGaRaYbe- The
results are graphically shown in Figure 7. 2. Sensory prof

Ristrett oaélmpte(dZ’&pnhglentma seaapmgyarpm@ﬂ |plr@a@¢tuuheyccl©ﬁ1ﬁdeasmgtervamtualé}s

obt ai ned th fﬂﬁd of .the inv gﬂ qf@ﬁf iffere t

centri fug 15985 ?S?Pé}%%??ﬂsr?g VHE"T S&’Eﬁoﬁsf 3{08 YriSPIRLS dr i ng
cof fee exm@ﬁbh @R thelRAs @OMF & 28%h bFahe BRIséME k& VRS sdBHomt feRfh&er, of 25
m. For the liquid, mneral water commercialized under the trade nane

Par ma(r) tegotasienal spped ermdadpsstadest h dgsired veue thas carreipands ©fa dwfiede powder
bt ai ned
ot fee. ex O ASEIHE° SRR, SPQUDLUA8E0 1F (h{ SOR NN 35PEH¥RC . (o

(low s peedantﬁmdmtrbwr@thhebta@t m6£08Q6 rpMiftcgRarspnRe dyuid Thesatcsfthepgurext r act s
were tasted and evaluated by a trained sensory panel conposed by 12
panel | i st 30 toaAnAr®liciens PRy 9 didy ikl thg cers %19%3 auntignert tts%frlawd

Intensityg i aﬁ@ggnﬁ{onr Qp'ﬁltez&nﬁ'ﬁﬁ%gﬁpé‘lsfoll?ev@%rf ﬁmlpmeéﬁfe%g;r@%%t Facts have

a hi gher I ntensit roasty avour t er ness.
On t ext ur éraswdreaffitie tvat éjedtbdid thovcgpaby); @xchpacterediopie beieg @asenrhyrtee body and
ore pers Isesath%g %Kgagernent Iozfs re%ggs%lecvliflﬂh (tlffeomgll?iﬁe, ¢.g., by a sealing gasket around

the injector 13.

Figure 3 illustrates a possible cycle for operating the device of the invention and

preparing a coffee beverage from any of the capsules of Figs. 1a-1c.

A capsule 1a, 1b or 1c is first inserted in the device as previously described. The user
usually activates a switch on a key board (not shown) for starting the preparation
process or the process can start automatically after insertion of the capsule in the
device. In the "dry coffee centrifugation" step 100, the control unit 25 commands the
rotational driving means (motor 27 in Fig. 2) to start an optimal centrifugation of the
dry coffee powder. In this step, the liquid pump 20 is not activated yet. The speed of
rotation is preferably relatively high and its duration short to ensure a rapid but
effective compaction of the coffee against the periphery of the capsule, mainly against
the sidewall and peripheral region of the upper wall. Preferably, the rotation speed is
of about 4000 to 8000 rpm, most preferably between about 4000 and 7500 rpm, and
maintained during about 0.5 second to 6 seconds. In addition, the rotation speed is
preferably accelerated during this step. Coffee powder thereby migrates towards the
internal periphery of the receptacle where it compacts leaving a passage in the centre.
The coffee is thus given the form a compressed coffee toroid-shaped mass. This dry
centrifugation step can reduce the problem of clogging of the injector with powder.
This step is therefore optional and can be omitted if the injector is designed in such a

manner that its clogging is unlikely to occur.
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The sensory profile was al so obtained for a coffee extract of 40 m. The
capsules were filled with 5.8 grans of coffee powder. The liquid flowrate
was cont rwDl2ed/sF18Ng extraction at about 1.4 nl/sec. TireThERCKk1fosEISEUr e at
the restriction valve was neasured of about 3.3 kg force/cnR2. The coffee
extracts were conpared at 3500-4500 rpm (|l ower speed) and 6000- 7000 rpm

(hi gher speed). The aroma and flavour intensities for the higher speed were

clearly | gnge ,seddﬁd@?ei)tdr%lle%fettiﬁ%” Ts{éﬁ lrlént% r&cﬁtldrpé’isthé’ cARLRS sthPfed ek ure was
al so lighter. Lungo cup ( he sensory profile was al so tested

for al ungiaSt:tyfd eemext tlams redl“'th?@dﬁa@s hy@mpmmgtlfa gt ZM arhd qudgsefﬁé of

cof fee po w r at contro d during .cof xtractl on
ot abour  Jr8bigh Mol oLl ot s RGeS Tt s e BE PRI G F

nmeasur ed gfjcab@u thd e?aﬁsglef cE&hBRZin Ah8meeh{ @@os&?ﬁhﬁl@ﬁtp?ofd&h@nﬂotﬁﬁﬁé ed at
4000- 5000 rpm (1 ower spee and 6000- 7000 rpm (hi gher speed). Again, the

aroma i nt amghrtyofediceipawsigr coniei@adiin thef espsulaeThe Ghed figesewbinicoteder , in

t I
Fovever ¢ o bpeaRegnl ARRROIEh DS (rebith ol *aaehd st
extracts paferably4Qnab)ml/scénd.Large cup (230 m): The sensory profile was

al so tested for a large coffee extract. The capsules were filled with 12
grans of coffee powder. The liquid flowrate was controlled during coffee

extractio bou?u%eg %fr@? 473]% e o-lfngﬁe ?ﬂ%hl’e 1 %&ﬁpl%{d}; RAd Gﬁﬁlrllq%d Annyal ve was

nmeasured o or ce ee extracts were conpared at
5000- 6000 propott{rgsteyy. Téhpeaefdt)e thedju8 -9 001 d Plhed inithh expsslpardl) vary from

capsule to capsule depending on its size (small, medium or large) and depending on
the powder quantity or filling level of the capsule. Since the capsule acts as a
centrifugal pump during extraction, in order for it to act as an efficient pump, it has to
be full of liquid (i.c., hot water with as less air as possible). This allows having a

larger reliability in terms of repeatability of liquid flow rates, rotational speeds, etc.

During prewetting, the liquid flow rate and quantity of liquid are controlled by a flow
meter (not shown) that provides flow information to the control unit for calculation

and control of the liquid supply pump.

In the third step or extraction step 120, the capsule is centrifuged again by the control
unit activating the rotational motor 27. Liquid continues to be injected by the pump.
The rotational speed is controlled by the control unit according to the quantity of
coffee powder in the capsule and/or the type of capsule in the device. The rotational
speed can further be controlled to maintain the liquid flow rate of reference during
extraction as described in WO 2009/106598. In general, the liquid flow rate is
typically measured by a flow meter located in the device between the heater and the

extraction head.

It should be noted that the dry centrifugation step 100 and the prewetting step 110 can

be carried simultaneously in a same step.
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The differences were hardly noticeable but the | ower speed reveal ed a

hi gher score roasty note.. 3. Inpact of granulonetry on yield. The inpact
of granulwoebriyItaser age particle size) was studi ed on &C3hrea1106fsBee
extract (25 m) using capsules containing 6 grans of coffee powder (Arpegio

bl end). The raotational eed was.in the range of. 4000-6000 rpm_ The results
on cof f eeltyfas RFcsy uPéﬁ@?&t@a PRt sREdbaEE dhring | PEGACHA AP LS ze

(D4, 3) Cohiegatty @bfpfi¥d B@wddr 500 and 8000 rpm, preferably 2500 and 7500 rpm. The
rotational speed is selected in a preferred range depending on the volume of delivered
beverage. For all delivered volumes of the liquid coffee extract, it has been found
advantageous to select the speed range between 500 and 8000 rpm, more preferably
2500 and 7500 rpm and most preferably between 3000 and 4500 rpm. It has been
surprisingly found that the aroma and flavour is more intense than if the
centrifugation is speedier. However, the sensory difference becomes also less
noticeable as the volume of coffee extract increases, especially for the larger coffee
extracts (230 ml). The flavour and aroma intensity of coffee can be further improved
by selecting the proper amount of coffee in the capsule, the proper liquid flow rate,

and the proper grind size as aforementioned.

During extraction step 120, the liquid is fed until the total volume of fed liquid
reaches at least the preset volume corresponding to the desired coffee beverage
volume. Possibly, a larger volume of liquid is fed in the capsule than the desired
coffee beverage volume as some liquid may remain in the capsule after extraction.
Coffee extract is passed through the valve 23, collected by collector 11 and dispensed
via duct 12 in a cup. Different preset volumes can be stored in the control unit, such
as 25 ml for ristretto, 40 ml for espresso, 120 ml for lungo and 230 ml for large coffee.
The control unit receives flow information from the flow meter enabling the control
of the beverage volume, as known in the art, and stops the liquid pump 20 when the
preset volume is reached. Once the pump is stopped, the rotation of the capsule is
continued for emptying the capsule from coffee liquid. Therefore, the motor continues
to drive the capsule in rotation at relatively high speed, preferably, within the same
speed range as during the first part of the extraction step 120. It has been found that
the drying operation does not really impact on the coffee results (Tc or total solids,
sensory). Therefore, such operation is essentially carried out to remove liquid from

the capsule.

In another possible mode of the invention (not illustrated), the backpressure can be
obtained by a fixed restriction such as by at least one, but preferably a plurality of

radially positioned outlet orifices provided through the capsule. The total opening
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WO 2011/095518 PCT/EP2011/051481

surface area can vary in function of the type of capsule in the set. The restriction
orifices provide a backpressure which is function of the number of outlet orifices and

the individual opening section of each orifice.

EXAMPLES:

1. Above-cup- aroma:

1.1. Impact of rotational speed on aroma volatile compounds concentration:

Comparison is provided in figure 4 between a short coffee extract (25 ml) obtained by

a traditional brewing system and a system of the invention using centrifugation.

In the traditional brewing system, a commercial Nespresso® Arpeggio branded
capsule is utilized. The capsule is extracted according to the process described in EP
0512 470 in a Nespresso” Concept” machine. The coffee weight (amount of R&G

coffee in the capsule was 5.5 grams).

In the centrifugation brewing system of the invention, the liquid flow rate was
maintained constant during the extraction step at about 1.4 ml/sec. Two different
rotational speeds were tested, i.e., 3500 and 6000 rpm. The coffee weight was of 7
grams placed in a small volume capsule. The opening pressure of the restriction valve

was of 3.33 Kg.force/cm®.

The results shown that at 3500 rpm, about 12 % more ACA (Concentration in high
and medium volatiles) than at 6000 rpm is obtained. Furthermore at 3500 rpm, about
the same concentration of volatiles is obtained than for the traditional extraction
method. The rotational speed did not influence significantly the amount of low

volatile compounds in the extract (results not shown).

The analysis for determining the ACA volatiles is called IDA (isotope dilution assay)

and generally consists in:

- Extracting coffee, sampling and eventually diluting depending on the sample

and analytes,
- cooling at room temperature,

- adding of internal standards (deuterium or 13C-labelled)
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227 28.5 266 26.5 The average particle size distribution (D4,3) and fines
| evel (F <91.2 mcrons) were determned by |laser diffraction using a

"Mast er siwoer2087095518t r umrent from Mal vern(r) equi pped wi t RCR/EPO@QOM48DPt i cal

| ens. 1-2g of powder are dispersed in 1 litre of butanol and recircul ated
in front of the |aser geanlén.orEQ{ to obtain an obscuration between 15 and
20% The parti cPaTag2ad guitibratpg (10dmingtesak g81558) by Fr aunhof er appr oxi mat i on
of the diffraction pattern. The conplete experinent is repeated 3 tinmes (or
until the StandHrefeepe af 7 oH te28ml bepdsprerevipladtdt s are averaged. The
"extraction yield" is defined as the weight of total solids in the liquid
extract divided synpling ebvelatilgsi grmpedndiy yithdidadep poweidrd phagchaiegrt ri dge.

This value_is.typi pressed as.a percentage. Although the present
Mvent {onSHEESER LK E BB RRTO-Es SBRRETI B8 Bar SIS bl BhTS
thereof , g&ayifiddion BRhiH8Spaddodlct8r (AUINMBF Myubeciéree alyma ReitEen havi ng

ordinary skill in the art w thout departing fromthe scope of this
i nvent i oncoMRPUds serdesenfiag high, mgdivapprhlgeavadatdpyeoffee\prpma fractions were

2011/ 0955 E[@a{%gﬁ/egﬁzeo %yagﬁ%é%gﬂfur compounds, diketones and phenols).

1.2. Impact of liquid flow rate on aroma volatile compounds concentration:

The impact of the liquid flow during extraction rate on ACA was measured on
volatiles concentration for a small coffee extract (25 ml). These results are shown in

the graphic of figure 5.

The weight of coffee in the capsules was maintained at 7 grams for the centrifuged
capsules and 5.5 grams for the Nespresso capsule using the traditional extraction

process.

At 1.5 ml/s., a significantly higher concentration of volatiles is obtained than at 0.6
ml/s., more specifically, 16% more high volatiles, 11% more medium volatiles and 8%

more low volatiles.

1.3. Impact of coffeec weight on volatiles:

The impact of the amount of coffee in a small capsule for delivering 25 ml of coffee
extract was measured on volatiles concentration. A capsule filled with 5.5 grams was
compared with a capsule filled with 7 grams of coffee powder in the centrifugation
method. The liquid flow rate during extraction was maintained at 1.4 ml/sec and the

extraction was carried out at 6000 rpm. The results are shown in figure 6.

The higher the coffee weight is, the higher the ACA content is. Furthermore, 18%
more volatiles and 7% more medium volatiles were measured for 7 grams of coffee

than for 5.5 grams.

1.4. Optimal extraction condition for volatiles:
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CLAIMS: 1. Method for preparing a short coffee extract froma capsule
cont ai ni ng cof fee powder, provi ding a capsul e contai ning between 5.0
and 8.5 gwermuafoIgiieund cof f ee powder, i nj ecti ng aPCirgred tiof48he
capsule; said liquid interacting with the coffee powder and centrifugi ng

the capsule in era prod ci.ng, devj c force, by effect of the
centri fugal F@%glg Fﬁég‘fwmscp EiRR ek e fant (ot r%t%éuea%?&raétw%uch

coffee exﬁﬁ@ﬁtroﬂﬁbﬁ'eg @Q@@b%éeﬁ%@@@’and 4500 rmeérﬁi n H}ﬁs 6{’(&6% itapepf the
liquid coffee extract is obtained by rotating the capsu e wthin a speed

range conpress eehdafionsi ﬂleaA(EArig‘eelbweQesl@ghttrdh%ﬁm anpatraction gusti¢rbelutdocor di ng to
claim1l, rh@gei theleﬁ%ract on_ of ﬁ%ld Q€ffe extract i s obtained by
rotating t'A 18%%%?%‘ Wi tAIRUS E5&EW C&H&é '8 Wi t hin a range of 2500
to 5000 rpm 3. Method according to cla|n11 wherein the extraction of the
liquid coffee extract is obtained by rotating the capsule within a speed
range conprised within a range of 3000 to 4500 rpm nore preferably within
a range of 3500 and 4500 rpm 4. Method according to any one of clains 1
to 3, wherein the capsule contains between 4 and 15 grans of coffee powder.
5. thhod.a&ﬂﬁﬂﬂlﬂﬂLﬂ@.any one of claims 1 to 4, wherein the capsule
contains between 5 and 8.5 grans of coffee pomder 6. Method according to
any one of claims 1 to 5, wherein the capsule contains between 7 and 8
granms of coffee powder.

2.1. Ristretto cup (25 ml):

The sensory profile of the coffee extract as obtained by the method of the invention

was compared at different centrifugal speeds but maintaining the liquid flow rate

constant during coffee extraction. The coffee extract delivered was a short coffee of

25 ml. For the liquid, mineral water commercialized under the trade name Panna® was

used. The capsules were filled with 5.5 grams of coffee powder obtained from

Nespresso™ blend known under the trade name Arpeggio.

Two coffee extracts were compared. One coffee extract was obtained at 3000 rpm
(low speed) and the other at 6000 rpm (high speed). These coffee extracts were tasted

and evaluated by a trained sensory panel composed by 12 panellists.

On aroma, the low speed extracts have a higher overall intensity with higher roasty
aroma. On flavour, the low speed extracts have a higher overall intensity with higher
roasty flavour and less bitterness. On texture and aftertaste, the low speed extracts

experiences more body and more persistency.

2.2. Espresso cup (40 ml):

The sensory profile was also obtained for a coffee extract of 40 ml. The capsules were
filled with 5.8 grams of coffee powder. The liquid flow rate was controlled during
extraction at about 1.4 ml/sec. The back-pressure at the restriction valve was

measured of about 3.3 kg force/cm’.

The coffee extracts were compared at 3500-4500 rpm (lower speed) and 6000-7000
rpm (higher speed).
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7. Method according to any one of clains 1 to 6, wherein the liquid flow
rate is conprised between 0.5 and 2.0 m/second during extraction of the
cof f ee exwpaot/dssam t he capsule. 8. Method accordi ng t @Camp2anmsail cl ai s
1to 7, wherein the liquid flowrate is conprised between 1.0 and 2.0
ction of the coffee extract 9

m / second_during extra r t he capsul e. :
Met hod acz_ﬁ? R 47 f[a??{QufdﬁEn%lfle% & T ghegisREPdot AF figar %@Féilﬁ the |iquid
f|0“/rateg&%cﬁﬁMﬁthH&g@GfRﬁh&%&&kpﬁm9&x@wywhyﬁﬁbHéméﬂqu'd coffee extract
of about 25 (+/- 3) m “(e.g., ""ristretto”) than during extraction of a

volune of liquid coffee extract of about 40 (+1-3) m (e.g., "espresso").
10. Method according to claim9, wherein the liquid flowrate is between

1.2 to 1.g%g¥/s%goni128rﬁ£g extraction of a volume of liquid coffee extract
of about ; = 2.0 m/second during extraction of a volune of
liquid coffee extract, of about 4 +/-3) m 11. t hod according to any
one of thiLweélé%rmmaﬁléW%ﬁSﬁEsP ts\mcf @&ﬁhm)@ ©8e grish rcaﬁ%@esawraverage
particle giligewithé, SyrafRIHpcdFRA M dhi ThelliduDA§w Phte 1R chRrdiRE dikiggons.  12.
Met hod according to claim 11, wherein the coffee powder has an average

particl e soffes axtrapiidnsa dboytineonl'sacsdhe heckepssswicatdhsrestritfon Klvhivds accor di ng

to claim12, wherein averageqparticle size (D4,3) of the coffee powder
is selectgﬁa?gaﬁg%ﬂQRéﬁgkg mﬁ@%FVEring a volume of liquid coffee extract of

about 25 (+/- m than for deljveri vol ume of |iquid f extract
of “about 30 pallearuts Vesg Sruserib 00Baiolly Hgn (B shgpst SRS ng
cl ai s, mﬁﬁﬁ@h hdrRpeggpsul e has a storage vol une available for receiving
t he ground cof fee powder and gas conprised between 18 and 28 nml, nopst

pr ef er abl )&g?ﬂofrfrltg,a ﬁﬂmnténﬂt%a&d ﬁg")our i&&sit%%ﬂgggﬁgg%giﬁ@g/&eolﬁgx iR .ne of the

pr ecedi ng i ereln prewetting o ee powder with

i qui d, ppatieulabinthednhe bbtoavigtnetes. Tise teaturd wals dsd lighiedf. bloeveextthact i on of the
liquid extract fromthe capsule, during, whi liquid js fed in the capsule
0 mXx wi Mﬁef%%wrreé%ssweﬁ@ﬁyaﬁhan 195 Hﬁrs%ﬂcfgeie it Gqrsatdor rotated at
a speed |l ower than 1000 rpm preferably |ower than 500 rpm nost preferably
| ower t had-42Eargesup (230gnhaet hod according to claim 15, wherein the liquid
is fed during prewetting at a flowrate of liquid of 3 m/sec or |ess,

pr ef er abl Yhoeangewrprafilgricks3 s tesedtfor a large coffee extract. The capsules were filled

with 12 grams of coffee powder. The liquid flow rate was controlled during coffee
extraction at about 3.5 ml/sec. The back-force at the restriction valve was measured of

about 3.3 kg force/cm’.

The coffee extracts were compared at 5000-6000 rpm (lower speed) and 8000-9000
rpm (higher speed).

The differences were hardly noticeable but the lower speed revealed a higher score

roasty note..

3. Impact of granulometry on yield.

The impact of granulometry (average particle size) was studied on a short coffee

extract (25 ml) using capsules containing 6 grams of coffee powder (Arpegio blend).
The rotational speed was in the range of 4000-6000 rpm.

The results on coffee yield are reported in the table below:
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cn2, preferabty 3 and 15 Kg. f

- pressure congfised bet ween 1
orce/ cn? nost 8referab|y 5 an

Kg.force
short, c

cnZ. 20. A capsul e designed T
pf f ee extract centrifugatig

or the preparation of a, pref
n in a beveragkdpreparation d

conpri si
bet ween |
pr ef er abl
particle
pr ef er abl
avai | abl
28 m; p

1g—a body, & rinrand am uppert
1 and 10 gransl74preferably 5
size (D4, 3)
e for receivimp7he cof f ee poVv
referably about 24 m (+/- 1 1

cbhprised wi t hin

wat t—menber;—the capsute cor
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the rim bhaving an annul

ace area
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sul e
tt hod
ffee
or in a
and 20
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erably
evi ce
t ai ni ng

r val ve

portion

8) having a tdysckness conpri s

1.2 and

.8 mm 21. Method for deliver

ed between 1. nd 3.5 nm pr

ef erabl y

ing a liquid coffee extract o

f a

sel ected volune froma capsul e containing coffee powder in a beverage

pr oduci ng
powder an
to force,
out of the capsul €

St S5 WRTied
dQ¥rEhEREY 1:REr JifRichEN h§ih%]§!]9

such lirquid c

iquid_.interacti
e ey lﬁégltﬁtxfg? _
MasteAi £ Sy ifdd@nlchotbd Mol ige extract
ee extract being then collected,

with the coff

JBICHSY e g

equipped with a 1000mm optical lens. 1-2g of powder are dispersed in 1 litre of

butanol and recirculated in front of the laser beam in order to obtain an obscuration

between 15 and 20%. The particle size dist

ribution is obtained by Fraunhofer

approximation of the diffraction pattern. The complete experiment is repeated 3 times

(or until the Standard Deviation < 5%) and

the results are averaged.

The "extraction yield" is defined as the weight of total solids in the liquid extract

divided by the total weight of dry coffee powder in the cartridge. This value is

typically expressed as a percentage.

Although the present invention has been described with reference to preferred

embodiments thereof, many modifications
having ordinary skill in the art without dep
which is defined by the appended claims.

and alternations may be made by a person

arting from the scope of this invention

27

ee
devi ce



wherein the nmethod conprises: selecting a capsule froma set of capsul es
(1A, 1B, 1C) containing different anmounts of ground coffee; each anount
corr espormiDnrglitsAsgi ven range of vol umes of |iquid cof Pee/FPamnAast4st o be
delivered, rotating the capsule in the device to obtain the extraction of
the liquid_coffee extract, <controlling the volune of liquid extract to be
del i vered ‘he capsule, wherein the rotation during extraction is
controlled within a rotational speed range conprised within a range of 500
and 7500 rpnland wherein the liquid flowrate differs as a function of

t he vol une of uid coffee extract and/or as a function of the size of the
capsul e ( 1AMethd qqyreparingheshestcoffnedrachfomtrecapeiie pomspingtz qoffec amount  of

cof f ee pomder contained in the capsule. 22. Method according to claim 21,
wher ei n t R&Y g&tation during extraction is controlled within a rotational

speed range co ed with n ara of 2 7900 preferably
3500  and 5000, PEHAIE 3 $irsktnau AL B Danaia P SRUSEONRor ai n ¢ he

liquid flgwyaate decreases as: the volune of the Iiquid cof fee extract
del i vered becones smaller and/or, the size of the capsule decreases in the

set and/or, injecting a liquid in the capsule; said liquid interacting with the coffee powder

and centrifuging the capsule in a beverage producing device to force, by effect of the
centrifugal forces, the liquid coffee extract out of the capsule; such coffee extract

being then collected,

wherein the extraction of the liquid coffee extract is obtained by rotating the

capsule within a speed range comprised within a range of 2500 to 7500 rpm.

2. Method according to claim 1, wherein the extraction of the liquid coffee extract is
obtained by rotating the capsule within a speed range comprised within a range of

2500 to 5000 rpm.

3. Method according to claim 1, wherein the extraction of the liquid coffee extract is
obtained by rotating the capsule within a speed range comprised within a range of

3000 to 4500 rpm, more preferably within a range of 3500 and 4500 rpm.

4. Method according to any one of claims 1 to 3, wherein the capsule contains

between 4 and 15 grams of coffee powder.

5. Method according to any one of claims 1 to 4, wherein the capsule contains

between 5 and 8.5 grams of coffee powder.

6. Method according to any one of claims 1 to 5, wherein the capsule contains

between 7 and 8 grams of coffee powder.
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t he amount of coffee powder decreases in the set. 24. Method according to
any one of clains 21 to 23, wherein the first capsule (1A) contains

bet ween 5¥02anch98518 grans, preferably between 7 and 8 gramEP2@fi/ogrseund
coffee intended for delivering a short coffee, the second capsule (1B)
contains between 6 to 12 grans, preferably 8 to 12 grans, of ground coffee
powder, for a delivering a nediumsize coffee and, the third capsule (10
contains between 10 to 15 grams, preferably 11 to 15 grans, for delivering

a | ong cof f dsthodagcongieioany easphirlawns bioghyvhsrein His lsustlewrgedt ai ms 21 to
24, wher eLSnbBR B RA'0 LIhES 0 HiIRoddrfitth fing 8L ERioR EF iR Torto? OPIRKBRO Y

controlling e rotation e capsule In a range of rotational speeds
| ower forthdehpsode.i ng a short coffee than for delivering a nmediumsize or
|l ong coffee. 26. Method according to any one of the preceding clains 21 to
25, wherein during extraction the rotation is controlled (e.g., adjusted)
within a rotational speed range conprised within a range of 3000 to 4500

rpm for delcM@tiabéhraing Wbty b $hisQft6 9, EXEkAChe lig@MiRertd st capsul e
(1A) and wherein the rotation is controlled within a rotational speed range
conpr i sedc@epimedbeB0B0 ldhehdshHOmlspenndidoring ekiracsion of the ovsldt extrasit iemor | ar ge
i quid coffee extract fromrespectively the second capsule (1B) or third
capsul e ( %mﬁé%_ Met hod according to any one of the preceding clainms 21
to 26, wherein the average particle size (D4,3) of the coffee powder is
conprised within a range of 50 to 800 microns. 28. Method according to
claim 27, wherein the average particle size (D4,3) of the ground coffee is:
of bet weef Method gacarding ie amoers afdhe preredieg ¢lagnsa vaiesin the dupddflay 848 t he fir st

capsul e ({Abwer during extraction of a volume of liquid coffee extract of about 25 (+/- 3) ml
(e.g., "ristretto”) than during extraction of a volume of liquid coffee extract of about

40 (+/-3) ml (e.g., "espresso™).

10. Method according to claim 9, wherein the liquid flow rate is between 1.2 to 1.4
ml/second during extraction of a volume of liquid coffee extract of about 25 (+/- 3) ml
and 2.0 ml/second during extraction of a volume of liquid coffee extract of about 40

(+/-3) ml.

11. Method according to any one of the preceding claims, wherein the coffee powder

has an average particle size (D4 3) comprised within a range of 160 to 400 microns.

12. Method according to claim 11, wherein the coffee powder has an average particle

size comprised between 160 and 255 microns.

13. Method according to claim 12, wherein the average particle size (D4 3) of the
coffee powder is selected to be lower for delivering a volume of liquid coffee extract
of about 25 (+/- 3) ml than for delivering a volume of liquid coffee extract of about 40
(+/-3) ml.
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of between 200 and 800, preferably between 300 and 700 m crons, for
delivering a nmediumsize or long coffee fromrespectively the second
capsul e (wB)0aro9ss18rd capsule (1C). 29. Method accordi rgTIEP2@NYSAR1 t he
preceding clainms 21 to 28, wherein the liquid flow rate of delivery of the
coffee extract during extraction is controlled wthin a | ower range for
delivering the short coffee than for delivering a nediumsize or |ong
coffee. 30. Method according to claim?29, wherein the liquid flowrate is
cont r ol | eddtMethad according {g a1 of the Breggrinclaimss ssrein thecapssfelly 1.0 and 2.0

m / second B e @8 rlﬁ”r% J\Jaggo&@ férqgéegwﬁg }ﬁe !?rgid%offee 8eTNici\e/Pé\4ntd:gaQ cgmnghéeﬁec ond to 5

m/ second ef e Ium si ze or

| ong coffhetwe&118 bﬁdh&)dﬂanmpchfﬁgb]tymbohmmm}/- Whdy. ei n the liquid flow rate
is controlled to be lower for a 25 m short coffee, preferably at about 1.4
m /second than for a 40 m short coffee, preferably between 1.4 and 1.9

m / second. 32. Method according to any one of the preceding clains 21 to

31, wherei#s M%o&@&do%%@% amtﬁgﬁtw@ﬁtﬂé@n@@hlhﬁb{vﬁe@fnatlgl%w@'@ﬂ%lé)'f% (1A 1B,
IC) for receiving t groun owder and gas is: bet ween 18

and 28 ni drym@§feepp@/ﬂerr‘ablll qudomfezablyrwﬁbh/ot wztenm; carapd phiebéforsst capsul e

1A f /- 2) m
]S or ), the s 8}85%801& 8%@16 %@utdleé)tragtﬁ%om the capsuqe Rl %ngrw 1¥11qu1 1S feg n {He (+ )

capsule to mix with the coffee powder and the capsule is not rotated or rotated at a
speed lower than 1000 rpm, preferably lower than 500 rpm, most preferably lower
than 250 rpm.

16. Method according to claim 15, wherein the liquid is fed during prewetting at a

flow rate of liquid of 3 ml/sec or less, preferably between 1 and 3 ml/sec.

17. Method according to any one of the preceding claims, wherein the centrifuged
liquid extract is passed through a flow restriction providing a centrifuged jet of liquid
extract; said jet of liquid coffee extract then impacting on an impact wall is collected

and delivered.

18. Method according to claim 17, wherein the flow restriction preferably comprises a
restriction valve (23) which opens and/or increase its opening surface area under the
pressure of the centrifuged liquid coffee extract; its back pressure being determined
by a thickness (h1) of the rim of the capsule which is engaged against a valve portion

(15) of the device.

19. Method according to claim 18, wherein, in absence of centrifuged liquid coffee
extract acting thereon, the restriction valve is pressed in closure or in a minimal flow
surface area under a back-pressure comprised between 1 and 20 Kg.force/cm’,

preferably 3 and 15 Kg.force/cm’ most preferably 5 and 12 Kg.force/cm’.
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- between 32 and 50 ml, nore preferably about 47 (+/- 2) ml for the third
capsule (1C. 33. Method according to any one of the preceding clains 21
to 32, wwoern/mbascentrifuged liquid extract is passedPChmeagh/oai4Bli ow
restriction providing a pressure gradient in the capsule. 34. Method
according to claim 33, wherein it conprises the flowrestriction conprises
a restriction valve which opens at a given threshold of pressure; which

pressure varies as a function of the size of the capsul e and/or vol une of
i quid extPatecansglogiesigaed {psthaprepastionaiifoareaxably dhoig qobfce Pxrast 88, wherein

the press . l.d. 1 . i ] |l e

decr ases bR ChABELE RS SN UiFed QIR o 0 i lF R
restricti onallwadmerpr ovi des an openi ng pressure conprised between 1 and 20
Kg.force/cn2, preferably 3 and 15 Kg.force/cnR nost preferably 5 and 12

Kg. force/cn.  tlycapMet kostaRGGObvEgh 4 ANy g@ins! frefdpitee 8dha 8. drankBsf 21 to

36, wherein the size of capsule varies as a function of the anount of

cof f ee pofRfEse RovyicEi Mes PrHurblyY Addy Zrms RE cfbraunavdsf. |i qui d cof f ee extract
to be delivered. 34 SUBSTI TUTE SHEET (RULE 26) 38. Method for delivering a
liquid coffee #xtoodlee powdenhavingpsartecle sine dP4x) ngmposclleetipoadensciol a bever age
pr oduci ng devi by, iy ection of a Liquid 1nt ting wwth the coffee
powder and ceng&?Pﬁﬁﬁ?ﬁ@ﬁ“&?oFﬁ&fgﬁﬁzﬂﬁ%??$avﬁ%%%85ﬁ ye produci ng device
to force, by effce@psudd hivig: £ Btdt fvoliale Svallgs fortrbivhng fiReokfed Fb-«dd@xt ract

out of the capsule; such I1quid coffee extract being then collected,
and gas comprised between 18 and 28 ml; preferably about 24 ml (+/- 1 ml);

- the rim having an annular valve portion (8) having a thickness comprised

between 1.0 and 3.5 mm; preferably 1.2 and 2.8 mm.

21. Method for delivering a liquid coffee extract of a selected volume from a capsule
containing coffee powder in a beverage producing device by injection of a liquid
interacting with the coffee powder and centrifugation of the capsule in the beverage
producing device to force, by effect of the centrifugal forces, the liquid coffee extract

out of the capsule; such liquid coffee extract being then collected,
wherein the method comprises:

- selecting a capsule from a set of capsules (1A, 1B, 1C) containing different amounts
of ground coffee; each amount corresponding to a given range of volumes of liquid

coffee extract to be delivered,
- rotating the capsule in the device to obtain the extraction of the liquid coffee extract,
- controlling the volume of liquid extract to be delivered from the capsule,

wherein the rotation during extraction is controlled within a rotational speed range

comprised within a range of 500 and 7500 rpm and,

wherein the liquid flow rate differs as a function of the volume of liquid coffee
extract and/or as a function of the size of the capsule (1A, 1B, 1C) in the set and/or as

the function of the amount of coffee powder contained in the capsule .
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wherein the method conprises: selecting a capsule froma set of severa
capsules (1A, 1B, 1C) ; each one containing different amounts of ground
cof f ee; ewOloEMSFIB corresponding to a given range of veCumPsolefsi4syui d
coffee extract to be delivered, rotating the capsule in the device to

obtain th traction of t uid coffee extract controlling. the vol une
of Iiqui dg%rﬁ??ée 2p9THBE et ﬁ%?ﬁdwhef%ﬂm@ta@aaémlag CX{FASHEN i %Oﬁggll?ﬂui d flow
rate decr GaRfsa Atatdodgl Pebd %ﬁ%@%ﬁ{ﬁﬂl&%lﬁﬁm b Mngk lo@tb6h SRf 7908 Bl fded 1S
smal | er and/or the size of e capsule is smaller in the set and/or the

amount of pedfrilds 2p0Meet 509 phe capsule is smaller in the set. 39. Mt hod
for delivering a liquid coffee extract with crema froma capsul e cont ai ni ng
cof f ee powder, by injecting in the capsule a liquid interacting with
the cof fee powder and centrifuging the capsule in a beverage producing

devi ce t o028 avie@od bycoediﬁ%ed cleimst Neorcenivhifetgilmb 1itQIICRSy rate ddogtises 40f f ee
extract flying out of the capsule against an inpact wall; such liquid

coffee extract_hgl oauﬁle%@t&qtdu@@&cﬁ%et&t@adieﬁ%rw%c%efsrsﬁlml&%dﬂﬁw ce, and
wherein the flying distance is conprised within a range of 0.3 to 10 nm

40. Method accoy @ [ MN8qkLYyi ng distance is conprised
within a range o Sﬁg(k“§&$ﬁ%%ﬁ%%g%ggg% g?% Fg%d 5and 1 nm 41. Mthod

according to C|ﬁw (n§55¥%6a%bgggﬁé ea&glgky di stance is varied

according to the volune o fge extrac del i vered.

24. Method according to any one of claims 21 to 23, wherein

- the first capsule (1A) contains between 5.0 and 8.5 grams, preferably between 7 and

8 grams, of ground coffee intended for delivering a short coffee,

- the second capsule (1B) contains between 6 to 12 grams, preferably 8 to 12 grams,

of ground coffee powder, for a delivering a medium-size coffee and,

- the third capsule (1C) contains between 10 to 15 grams, preferably 11 to 15 grams,

for delivering a long coffee.

25. Method according to any of the preceding claims 21 to 24, wherein the extraction
of the liquid coffee extract is obtained by controlling the rotation of the capsule within
a range of rotational speeds lower for delivering a short coffee than for delivering a

medium-size or long coffee.

26. Method according to any one of the preceding claims 21 to 25, wherein during
extraction the rotation is controlled (e.g., adjusted) within a rotational speed range
comprised within a range of 3000 to 4500 rpm, for delivering a short liquid coffee
extract from the first capsule (1A) and wherein the rotation is controlled within a
rotational speed range comprised between 3000 and 8000 rpm, for delivering a
medium-size or large liquid coffee extract from respectively the second capsule (1B)

or third capsule (1C).
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44. Method according to claim41l, wherein the flying distance is decreased
for short coffee conpared to nediumsize or |ong coffee. 45. Mthod

accor di ngvoaoampsige of the preceding clains 39 to 44, WROEMEPR0110RES1
extraction of the liquid coffee extract is obtained by rotating the capsule
within a rotational speed range conprised within a range of 500 to 10000
rpom 46. Method according to any one of the preceding clains 39 to 45,
wherein the extraction of the liquid coffee extract i s obtained by rotating
the capsuPé Mpthad Acrding & anyrne of gheckesesingec|eigiiptlite €l whemindha r ange of

30 1o a6, " O R de ML ISP REEARaPETut . A AR i FRIREBREONEP G

fl ow rang®80 odurpnd. sed between 0.5 and 5 m/second. 48. Method according to
any of the preceding clains 39 to 47, wherein the centrifuged liquid
extract is passed through a flow restriction valve opening at a given
threshol d of pressure. 49. Method for delivering a liquid coffee extract

W th cremag fNeiba a6RBEHE & S8 27, IRGeif HIRURNr&e hhaRI ) of the DY
injection in the capsule of a liquid interacting with the coffee powler and

cent ri f ugatousd coffeaise capsul e in a beverage producing device to force, by
effect of the centrifugal forces, a liquid coffee extract flying out of the
capsul e agai nst ofietwogabil awdl 400 rsiawhs forglelidertgf 4 dwrtecotffea ditonbthicigstt hen
col l ected q% gqg elivered fromthe device, wherein the extraction of
t he |i qui 8BS @)extract is obtained by rotating the capsule within a
rotational speed range, and wherein the fIying di stance.is varied dependi ng
on the vol une offkgwcen 200 and 800, preferably between 300 and 700 microns, for

delivering a medium-size or long coffee from respectively the second capsule (1B) or

third capsule (1C).

29. Method according to any of the preceding claims 21 to 28, wherein the liquid flow
rate of delivery of the coffee extract during extraction is controlled within a lower

range for delivering the short coffee than for delivering a medium-size or long coffee.

30. Method according to claim 29, wherein the liquid flow rate is controlled to be

- within 0.5 and 2 ml/second, preferably 1.0 and 2.0 ml/second for delivering a

short coffee and,

- within 2 ml/second to 5 ml/second, preferably 2.0 to 3.5 ml/second for

delivering a medium-size or long coffee.

31. Method according to claim 30, wherein the liquid flow rate is controlled to be
lower for a 25 ml short coffee, preferably at about 1.4 ml/second than for a 40 ml

short coffee, preferably between 1.4 and 1.9 ml/second.
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liquid coffee extract to be delivered and/or depending on the size of the
capsul e and/ or dependi ng on the anount of coffee powder contained in the
capsul e. wbn11¥mws318d according to claim49, wherein thePCirrPag1dssBEANCE i S
decreased as the volune of liquid coffee extract decreases. 51. Method
according to clainms 49 or 50, wherein the flying distance is decreased as

t he size e cardi ainms 49, 50
or 51 vvhe(rggi wﬁﬁgaﬁoﬁﬁé%?&jfﬁe&gtPesg%g%re%@g%ls?s:l @hﬁ’gmn%%ﬁ}tﬁ%f cof f ee
powder coffiblidwiag sioragevelurapsuailebld of theaapsiles (53, 1By Hod®srecevingrtbeluci ng a
cof f ee beverage ﬁy cen@%ifg%atjpn in a beverage produci ng device wherein
t he devi c&9EYICEHFT By g8a¥ry out the follow ng operations: feeding

liquid in a receptacle containing dry. coffee powder positioned.in the
devi ce, r §etiieend 8 ppe 28 é‘&e‘ﬁ‘f’gdﬁr%feéfyaf‘%"ﬁf%‘{ 'i”‘Je)ﬁ%{r Sgﬂétﬂ%ﬁﬁw thin a
rotationabmﬁﬂgggApange to obtain the extraction of the liquid coffee
extract at the periphery of the receptacle by driving the receptacle in

rotation and, celheclhBdng gfrﬂli ﬁuie}rgggbgg?mwﬁﬁﬂ +/- 2) ml RYARE ReBnef OF

feeding liquid in the receptacle, Tee conpaction step consists in
cent ri f ugicagsuteofl B@enggowder in the receptacle in dry state ("dry coffee
conpaction step").

- between 32 and 50 ml, more preferably about 47 (+/- 2) ml for the third

capsule (1C).

33. Method according to any one of the preceding claims 21 to 32, wherein the
centrifuged liquid extract is passed through a flow restriction providing a pressure

gradient in the capsule.

34. Method according to claim 33, wherein it comprises the flow restriction comprises
a restriction valve which opens at a given threshold of pressure; which pressure varies

as a function of the size of the capsule and/or volume of liquid extract to be delivered..

35.Method according to claim 33, wherein the pressure threshold increases as the

volume or size of the capsule decreases.

36. Method according to claims 33 or 34, wherein the restriction valve provides an
opening pressure comprised between 1 and 20 Kg.force/cm2 , preferably 3 and 15

Kg.force/cm® most preferably 5 and 12 Kg.force/cm®.

37. Method according to any of the preceding claims 21 to 36, wherein the size of
capsule varies as a function of the amount of coffee powder contained therein and/or

the volume of liquid coffee extract to be delivered.

34
SUBSTITUTE SHEET (RULE 26)



54. Process according to claimb53, wherein dry coffee is centrifuged in the
receptacle at a speed of at least 500 rpm for at |least 1 second,

pr ef er ablwoab1lwszs 2 seconds. 55. Process accordi ng t ®@CtlExRonBd148wher ei n
dry coffee is centrifuged in the receptacle at a speed of at | east 2000 rpm
for at S n refera at | east 3 seconds. Process

accor di ng BV %ﬁ e}fngs%hqluﬁeg% oS ‘gntaﬁép%?r‘ﬁﬁ]&“f“&ﬁ °gtlep, the
rotati onal,5p&eH a'b%vé%ﬁ I%a@élﬁgid&ﬁc@ﬁy 1|njf‘e%ﬁ6n aPP 1§ NET%8%eMs: wrR thdPr 0Cess
according to any one clainms” 53 t wherein after the step of dry
coffee cemfrfftefp@gater@mdm@hﬂugatmneofém ¢@sulﬁ@mtlmfbetv¢reg@plfoﬂa@ng dejucelto a step

O bt t [ote- 25 GHFo8t Qs st e b ST REe Tigu B N B B B p i e e

conpar ed E&htlﬁfalcpécﬂ%e%iﬁa&%ﬁlg then collected,
wherein the method comprises:

- selecting a capsule from a set of several capsules (1A, 1B, 1C) ; each one containing
different amounts of ground coffee; each amount corresponding to a given range of

volumes of liquid coffee extract to be delivered,
- rotating the capsule in the device to obtain the extraction of the liquid coffee extract,
- controlling the volume of liquid extract to be delivered from the capsule,

wherein the liquid flow rate decreases as the delivered volume of the liquid coffee
extract is smaller and/or the size of the capsule is smaller in the set and/or the amount

of coffee powder in the capsule is smaller in the set.

39. Method for delivering a liquid coffee extract with crema from a capsule

containing coffee powder,

by injecting in the capsule a liquid interacting with the coffee powder and
centrifuging the capsule in a beverage producing device to force, by effect of the
centrifugal forces, a liquid coffee extract flying out of the capsule against an impact

wall; such liquid coffee extract being then collected by and delivered from the device,

and wherein the flying distance is comprised within a range of 0.3 to 10 mm.

40. Method according to claim 39, wherein the flying distance is comprised within a

range of 0.3 to 3 mm, most preferably 0.5 and 1 mm.

41. Method according to claims 39 or 40, wherein the flying distance is varied

according to the volume of liquid coffee extract delivered.
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44. Method according to claim 41, wherein the flying distance is decreased for short

coffee compared to medium-size or long coffee.

45. Method according to any one of the preceding claims 39 to 44, wherein the
extraction of the liquid coffee extract is obtained by rotating the capsule within a

rotational speed range comprised within a range of 500 to 10000 rpm.

46. Method according to any one of the preceding claims 39 to 45, wherein the
extraction of the liquid coffee extract is obtained by rotating the capsule within a

rotational speed range comprised within a range of 2500 to 5000 rpm.

47. Method according to any one of the preceding claims 39 to 46, wherein the liquid
flow rate is controlled within the following flow ranges comprised between 0.5 and 5

ml/second.

48. Method according to any of the preceding claims 39 to 47, wherein the
centrifuged liquid extract is passed through a flow restriction valve opening at a given

threshold of pressure.

49. Method for delivering a liquid coffee extract with crema from a capsule

containing ground coffee powder,

by injection in the capsule of a liquid interacting with the coffee powder and
centrifugation of the capsule in a beverage producing device to force, by effect of the
centrifugal forces, a liquid coffee extract flying out of the capsule against an impact

wall; such liquid coffee extract being then collected by and delivered from the device,

wherein the extraction of the liquid coffee extract is obtained by rotating the

capsule within a rotational speed range,

and wherein the flying distance is varied depending on the volume of the
liquid coffee extract to be delivered and/or depending on the size of the capsule and/or

depending on the amount of coffee powder contained in the capsule.
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50. Method according to claim 49, wherein the flying distance is decreased as the

volume of liquid coffee extract decreases.

51. Method according to claims 49 or 50, wherein the flying distance is decreased as

the size of the capsule decreases.

52. Method according to claims 49, 50 or 51 wherein the flying distance is decreased

as the amount of coffee powder contained in the capsule decreases.

53. Process for producing a coffee beverage by centrifugation in a beverage producing

device wherein the device is configured to carry out the following operations:

feeding liquid in a receptacle containing dry coffee powder positioned in the

device,

rotating the receptacle at a rotational speed or within a rotational speed range
to obtain the extraction of the liquid coffee extract at the periphery of the receptacle

by driving the receptacle in rotation and,
collecting the liquid coffee extract,

wherein before feeding liquid in the receptacle, a dry coffee compaction step
consists in centrifuging coffee powder in the receptacle in dry state ("dry coffee

compaction step").

54. Process according to claim 53, wherein dry coffee is centrifuged in the receptacle

at a speed of at least 500 rpm, for at least 1 second, preferably at least 2 seconds.

55. Process according to claim 54, wherein dry coffee is centrifuged in the receptacle

at a speed of at least 2000 rpm for at least 2 seconds, preferably at least 3 seconds.
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56. Process according to claims 54 or 55, wherein during the compaction step, the

rotational speed is accelerated of at least 500 rpm/second.

56. Process according to any one of claims 53 to 55, wherein after the step of dry
coffee centrifugation and before extraction of the coffee liquid, a step consists in
feeding liquid in the receptacle to prewet ground coffee ("prewetting step") wherein

the rotational speed is stopped or reduced compared to the previous step.
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