Li quid food preparation systemfor preparing a liquid food by
centrifugation The present invention relates to a capsule system and a

met hod f owopomspwsisag a food liquid froma food substancectmreeivnesdssn a
receptacle by passing water through the substance using centrifugal forces.

It is know to prepare beverages wherein_a m xture. consisting . of brewed
coff ee ant @HRoEopOWBEPPRELRE, SSHM EATCBREPRFADE! of 61883 Such a

m xture i go88t BynednkyikuiyRgisg hot water and coffee powder together for a
defined tine. The water is then forced through a screen, on which screen
powder material is present. Existing systens consist of placing the coffee

powder in rec | e which is LLy non-r abl r f _a machi ne
Poch as | AepEEsEsteo0nr thEleh” aslRes” kD A Rahs T Sy e B ged < ety
t he cof f emepawderomrust-eparpngper Eyodosedutrandabhny ai fobHe sneeephael e.

Secondly, the centrifuged coffee_ waste becones dry and it nust be renoved
by scrapi A§PtReN8Hr fAceé 6FCEREAFéEepYabPESIAS HAFBSUFRIOPAE E6Ff ee

preparati QipkegdHEEeS sankObeAk ARAYah handLing and is so very tine _
consum ng. Usually coffée freshness can also vary a lot and this can inpact

Il
on the cup.quali ecau e e : ron package or
cof fee isﬁarggnhh¥wgn?%eggggg%gtﬁgggggésgagﬁgg%ége%fqupggé dependi ng on
t he manuaktodesagengf odobfregedndoffliiecbrewi ngfc¢endipbivdrs (e. g., centri fugal

speed, receptacle size) the cu uality can vary . a lot. Therefore, these
D tens hECBoRGVEr Fasbnea an THAB t ST CEREEEL R A 0LEE0eE TA Gor man

patent appbigatbanpPEL102005801%8%2:2tBe ABEN-B€fee powder together
for a defined time. The water is then forced through a

screen, on which screen powder material is present.

Existing systems consist of placing the coffee powder in
a receptacle which is usually a non-removable part of a
machine such as in EP 0367 600Bl. Such devices have many
disadvantages. Firstly, the coffee powder must be
properly dosed manually in the receptacle. Secondly, the
centrifuged coffee waste becomes dry and it must be
removed by scraping the surface of the receptacle. As a
result, the coffee preparation regquires a lot of manual
handling and is so very time consuming. Usually coffee
freshness can also vary a lot and this can impact on the
cup quality because coffee comes generally from bulk
package or coffee is ground from beans in the receptacle

itself.

Also, depending on the manual dosage of coffee and the
brewing conditions (e.g., centrifugal speed, receptacle

size) the cup quality can vary a lot.

Therefore, these systems have never reached an important

commercial success.

In German patent application DE 102005007852, the machine

comprises a removable holder into which an open cup-



conpri ses a renovabl e holder into which an open cupshaped part of the
receptacle is placed; the other part or lid being attached to a driving
axi s of twe wmafst36. However, a di sadvantage is the int eaFiEPe00oBeGss
handl i ng. Anot her di sadvantage is the difficulty to control quality of the

coffee due to | ack of control for the.dosin f the powder and a | ack of
Contr ol CoEneRs: PaEhnecs OR FRECEOPFIE pondir el ner R EesPRar br ou no

cof f ee byogent i bugeqf areasnhane cdeschirhednign . W0s20064 1126911 FR2624364;
EP0367600; GB2253336; FR2686007; EP0749713; DE4240429; EP0651963;

FR2726988HOoPEN43928201EPQ367600c FR21B2310teFR25¢3166U2FRRA87E610 -

DE3241606 A" O5. A 4595906° 2 HoVEr, (L RG o 60 "61 LNt P T THAT Tor ces. to

brew cof f ee anheprepdee duberof aodasubstrancesrpiesent shaadysadyaptrages
conpared to the normal brew ng nmethods using pressure punps. For exanpl e,
in "espres8f" PeYPréettpé B@égﬂﬁé reRheas, Oft trE VERYREFFPI I £RBo nast er
all the papapetepswWhi-ch influence the quality of extraction of the
delivered coffee extract. These paraneters are typically the pressure, the

fl t Lch - | - ti ff
ow ra eo@ﬁb? dQ@EEE?S?%r“bngﬁﬁglBB?%éBr% E?ﬁg%?ggégng8?cgé 528 cortee

powder whi al so i nfluences the ow characte whi ch depends on
t he cof f edegroubddpant WOl 808bZé126he ;t eRpératiré,; ERE3wA6E0;f| ow

di stributi o refo there i for _pr LNng a new
capsul e s§§?§§?gﬁg'agﬁgégggozdaégga4pﬁésef§Fg22§gthi%ﬁ8§ﬁ282§traction_
par anet er sreancbeshevtenzandonoreozadependenth g2cont r ekbedsfigr;control | ing
quality of the delivered food liquid. At the sane tinme, there is a need for
a way of PREA&FPARG; DE3529053; FR2535597; W02007/041954; DE3529204;

DE3719962; FR2685186; DE3241606 and US-A-4545296.

However, the effect of centrifugal forces to brew coffee
or prepare other food substances presents many advantages
compared to the normal brewing methods using pressure
pumps. For example, in "espresso" coffee-type brewing
methods, it is very difficult to master all the
parameters which influence the quality of extraction of
the delivered coffee extract. These parameters are
typically the pressure, the flow rate which decreases
with the pressure, the compaction of the coffee powder
which also influences the flow characteristics and which
depends on the coffee ground particle size, the

temperature, the water flow distribution and so on.

Therefore, there is a need for proposing a new capsule
system and a method adapted therefore for which the
extraction parameters can be better and more
independently controlled for controlling quality of the
delivered food liquid.

At the same time, there is a need for a way of preparing
a food liquid which is more convenient compared to the

prior art centrifugal coffee preparation device, in



a food liquid which is nore convenient conpared to the prior art
centrifugal coffee preparation device, inparticular a solution which does
not requiwe 2fvebmssl e of renovi ng cof fee waste from t heceamrbeoofhogsang
receptacle. Therefore, the present invention relates to a liquid food

reparati on system for eparing.a |liquid food froma food. substance
ONGEER S R Sy A AR R SRS 251 o

passi ng waterchbkaugh dolre sulstancer ddh the capsit BFusipr i stag: ac Vat er
injection head for injecting water in the capsule and a capsul e hol der for

hol di ng the.capsuke kRt Becdeuicen ARaAS LT QL 1dEEY RG Lhe;capsulg in
centrifugation, perforating nenbers which are configured relative to the

capsul e i preherdevcestetepenocoubirersrangt helparnighépydofrohmeacapsul e, a
capsul e cgggaisiggtangerforabLeigelivgrﬁ.nenbggne, ghergin t he perforating
means, are°sti ted t8"b& engaged 'l Perférati 6Ht fArolgh "the menbrane for
form ng wrthot-ap1perfieeated 1 aenir ane aef/ikter bRgpaeansqgf a@ateet ai ning solid

particles in the capsule and orifices in the nmenbrane for enabling the
centri fugé@rPrgti dheosSreaethe l8apstl E2PTHE S nFERPI6A1APSsE Hel&fes to a

met hod fOEn@%@E%Bh”geédeBQ Ehﬁ%k@ih@owbﬁeEOQQ %HQSEngﬁlgoehaiged.i” a
si ngl e-use capsule by passing Fiquid’through the substance conpri sing:
drivi ng thepeapsuheldrrcéntr hbldahgr otat cepswhil éni hbheodeeiing,liquid in the

centre of the capsul e, ssing liquid through the substance by effect of
cont ri fugati ontE8 For R a ESREFBT 198 CPBEH LFT qli PRSP FVERERGTY ho

centrifuged fogdrirbadidnfr ganbhescapsvheare configured relative to

the capsule in the device to open outlets at the
periphery of the capsule,

a capsule comprising a perforable delivery membrane,

wherein the perforating means, are suited to be
engaged in perforation through the membrane for forming
with the perforated membrane a filtering means for
retaining solid particles in the capsule and orifices in
the membrane for enabling the centrifuged ligquid to leave
the capsule.

The invention also relates to a method for preparing
a food liquid from a food substance contained in a
single-use capsule by passing liquid through the
substance comprising:

driving the capsule in centrifugal rotation while
introducing liquid in the centre of the capsule,

passing ligquid through the substance by effect of
centrifugation to form a centrifuged food liquid,

delivering the centrifuged food liquid from the
capsule,

wherein it comprises perforating a membrane of the
capsule by perforating means,

maintaining the perforating members in perforating

engagement through the membrane during centrifugation to



wherein it conprises perforating a nenbrane of the capsule by perforating
means, maintaining the perforating nenbers in perforating engagenent

t hrough twe 20mmissmee during centrifugation tosel ectivel ycirigprecatnesssée
centrifuged liquid |leaving the capsule fromthe solid particles contained

in the capsgle.,ThE t%rg1"solid Earticlei" ngags th iolid articles of the
subst ance SEOREAIHERYi A1t hé2EapShFe CRATChTEPEIshbE At TSPy "Pn&BFubl e in the
l'i qui d andiggypar tthynor notdliliyy deplieted of-dhelimsol ubl e, copposnds, or are

entirely soluble but still in a solid state in the cagsule before the end
of the preparaffiéntefrmt ReohadepragéicAeesr depgst 6ha sadpri spngiefiféct of the

| nvent | on, ot b capsul e ean-NaYe Aa.l bt e plaged Lnghdgnl Le i nternal volume
to prevent ‘solid particles fromleaving e ¢ psule . erefore, the
filteringsneanancanlbe fiaspedbby thetari fiigesdpradi/dedpbetwgenrt he

perforatin% menber in en%a%enent,through t he nenbrane and the edges of the
per forati 6RS2prEvigRASIRt RE MBRBFaRelUPlE FEMPRENEENPF Phfal effect, the

solid parthehesipemminbng bortheigapsul ¢ caniformac.conpagt mass of solid
particles at the periphery of the capsule therefore avoiding a substanti al

anount of cheeséepaetiockeshto epals o ft Mhsughradeer agridr cels Credtedeiage he

menbr ane. Furt ernore, t he %iég of.ggg og%f%g S a@hgeicgg%%ggled to ensure
an efficient leFerlnggeFPect at Pt he |ﬁterFace bet ween t'ie perPOrating
means andthbeceapphnaneanAeaoedhngrtiotanopharcaspaet det hesdeviceengonpri ses a
rotary plate and the perforating nmeans conprises_a nmultitude of, preferably
sharp, pr8PétfPoRs BXEERABIENGCOLEENPERELISUFFaECBf LERELFEL &F¢ cover plate in

t he capsukgpsule.

Therefore, the filtering means can be formed by the
orifices provided between the perforating member in
engagement through the membrane and the edges of the
perforations provided in the membrane.

Due to the centrifugal effect, the solid particles
remaining in the capsule can form a compact mass of solid
particles at the periphery of the capsule therefore
avoiding a substantial amount of loose particles to pass
through the orifices created in the membrane. Furthermore,
the size of the orifices can be controlled to ensure an
efficient filtering effect at the interface between the
perforating means and the membrane.

According to another aspect, the device comprises a
rotary plate and the perforating means comprises a
multitude of, preferably sharp, projections extending
from the surface of the rotary cover plate in the capsule
when the capsule is inserted in the device.

More preferably, each individual projection has a
section that sharpens progressively from a larger base to
at least one or more perforating tip(s) of the projection
and the projection comprising at least two cutting

surfaces delimited by at least one edge line. This



when the capsule is inserted in the device. Mre preferably, each

i ndi vidual projection has a section that sharpens progressively froma

| ar ger bawe 2bm/mb73beast one or nore perforating tip(s) eCTiHEPeoENEEEti ON
and the projection conprising at |least two cutting surfaces delimted by at

| east one edge.lin Thisprofile of the projection ensures both a reliable
perforati 8h° Fl?hB%nﬁﬁﬁrB 83§ﬁ518nc8ﬁ?P6g %the sF?ElBEE?he orifices. In

particul apergoeantbal bedtheanbhgrafhet RadNENBEHARR CABFOCEUr satb ot Re edge |ine
thereby formng an orifice of repeatable size. The nunber of projections

shoul d betsef Prréifeaest olpeppstiralesnspscent rollégdotephéngevér 4§€ out si de
Lhe CopsukEnohBbe BLE! SLABLY ..l RIBKLEC COMPLESeR Al LeRsht o) SharP

proj ections or are distri eraf area of the
menbr ane %ﬁéﬂlbbeoﬁ&pépbétﬁbléﬂSétbed in the deV|ce Nbst preferably, the

nunber of prolectlons is caonprised between 10 and 100, nopst preferably
between 2 0 and gonuTﬁgrpéff8F8ﬂ?ﬁélﬁ§§n§h85ﬁchﬁp?P§él§H§P5 bPoj ecti ons

sui tabl e @EfEQﬁ”bngoh@§b¥b9HaE18%rE@r%EbOB%vbBabgeoﬂﬁgﬁaén%hQaV'ng a
cross-section that is larger than the cross-section of the said projections

at the bagépsﬂleheMpeefQraﬁeaﬁblwhehhehéepn@pecmemsSaseaénéagéd in
perforatlgn MAE he geng%§ggs N?re Qarthcuharlg %h bng|V|d%aI
perforatlng prolegtponjﬁ Wi dér "erosds&ct ion gornln £% 838t %ne

concave |en@ekmphéaaivakéa|o@uth%lﬁ%MQEahBEWSQQttﬁé cﬁb@alethes ensures
that at |east one orifice can be defined between the projections and the
nmenbr ane éaAcbESEbE R heq, I8¥1CRe MeSHI PrEfetrRB Fer F6FalFBRARAE t hr ough t he

menbr ane. phBsacpEeher ed aRde. seachel ndiui dyaknperber akiag projection has
preferably between 20 and 50.

The perforating means can comprise sharp projections
suitable for forming individual perforations in the
membrane having a cross-section that is larger than the
cross-section of the said projections at the base of the
perforations when the projections are engaged in
perforation with the membrane. More particularly, each
individual perforating projection has a wider cross
section forming at least one concave line in transversal
cut view of the section. Thus, this ensures that at least
one orifice can be defined between the projections and
the membrane can be obtained, as the result of the
perforation made through the membrane. In a preferred
mode, each individual perforating projection has
substantially triangular and/or trapezoidal cutting
surfaces. In one mode, the perforating element has two
apices formed from triangular and trapezoidal surfaces
joining each other from base at edge lines.

Each individual perforating projection has
preferably a polygonal cross section with at least two
segments intersecting inward the polygon (i.e., hence the

two segments forming a concave line). For instance, the



substantially triangul ar and/ or trapezoidal cutting surfaces. In one node,
the perforating el enment has two apices fornmed fromtriangul ar and

t rapezoi dwb 281wdee36s j 0oi ni ng each ot her from base at edgeTiEPp@s/06ds3c h

i ndi vi dual perforating projection has preferably a polygonal cross section

with at | east two segnents intersecting inward .t he pol on (i.e., hence the
o s oy B ForR O CoRc A e g A e Gl PRI & S len oo

resenble g letter ghogenyamngst 2:adCeomMina®iont th¥reoX., oW.,Y , S, Z and
conbi nati ons t her eof . course, other various shapes are possible provided
that a coreavécli agheanvbelPvEnelaras defi redsabéveprrsyichat thapgerf orati on

|arger than,the seqhion gf the pralection ks proylded throygh,t he membrane
al l owi ng at T'east "one orifice to be | &Ft “For the I'scharge iquid. In
anot her agpecbratibhelbevyerageapr aducteonisysbémcha ploweresbni ¢ti on val ve

can be pl aced downstream of the perforatin% means. Preferably, the flow
restricti BROVAPFE 5pen¥Ias ther BSPEbr PhéCPregsarelexélrt 88Sby t he

centrifuged;kigui doout ot rthe capsul aisTharEbawiigstpiction valve thereby
enables to maintain a mninmal pressure level in the capsule by forcing the
| i qui d pressurént enpitserupsreeancédf thhebeakvegeDgeotiocthenvalgeemt he

centrifuged_liquid is.nmai.ntained |aonger in.contact wth the fo
o e eogaeand et R ER: BhLATRe B Phe Bl RS RER S0Pl e e

val ve al speefabbesntiomeagul. abectrheablow rate robwt hesdirsehapgedalivgui d by a
selection of the rotational speed of the drive neans. Furthernore, the flow
restricti 6RSGElI 96 EancEBhpr PSetlR BARGPAFS BrEfEPEbPY E6fti nuous, ring

appl i ng BoclosIENgeRr e38Uia BNLOENnEaRULE ol NrRRE £ROgSI bl ¢ mode, the
annular ring 1s forned on
restriction valve thereby enables to maintain a minimal
pressure level in the capsule by forcing the liquid
pressure to rise upstream of the valve. Due to the valve,
the centrifuged liquid is maintained longer in contact
with the food ingredients and the quality of extraction
can be greatly improved. The valve also enables to
regulate the flow rate of the discharged liquid by a
selection of the rotational speed of the drive means.

Furthermore, the flow restriction valve can comprise
an annular, preferably continuous, ring applying a
closing pressure onto the capsule.

In one possible mode, the annular ring is formed on
the rotary cover plate. The peripheral edge of the
capsule can form a flange-like rim onto which the annular
ring provides a closing pressure.

In another mode, the annular ring is formed on the
capsule. In particular, the capsule comprises a flange-
like rim with an annular projection forming at least one
closing barrier of the valve means. The annular
projection can have an inverted U-like or V-like shape
protruding from a substantially flat annular rim. The

annular projection has preferably a thickness comprised



the rotary cover plate. The peripheral edge of the capsule can forma

flange-like rimonto which the annular ring provides a closing pressure. In

anot her mwoepioidsersannul ar ring is formed on the capsul epciiEppawiosesas ar, the

capsul e conprises a flangelike rimw th an annul ar projection form ng at

| east one, cl osing_b rrigf of. the val ve negns. lhe annul ar prgjection can
&R0 s

have an i RYEFEER O Fi RBY%P - V- ke MSR&pETH YngefrefalstiBseaftial Iy

flat annuhapqyri m Theoaenubariphe] aehi-0Amhasnpr gbaeablkyea thi ckness
conpri sedbetween 0.3 and 3.0 mm nost Breferably between 0.45 and 1 mm In

a nore speePfiPetaon- Lenipiragdnbdeant Raope6nesti on it5ef 6Lrpdchy 14
embossment ;| n gh% flgﬁggﬁkpégr;thehagtio%na%ngﬂggﬁo%ggegﬁggl8@ at the

| oner side of fhe flang m-and an annul ar "proj ecti on at "t he upper
side of theeflfanggeliikeeririmm The pnopeetilem papbjbetfionmed hyecenbossi ng such

as during the deep dramﬁn% %Eeration of the capsul e's body when the capsul e

i s producBHPSACESFEI ARG t68%atparErcul&f molle oSt RECESFSUPE, CERePBapsul e

conpri ses 3 gdB- shaprdoRadyWstipna si dgwahl, whdenirg hRatheqdi rection of
t he menbrane. The w dening of the side wall pronotes the fl ow of the
centri f ugedekrigapd powahd thesouel et Sodl twhencapsukeprshhecaipreferred node,
t he mﬁdenigg %Ed% wall forms an angl e between 50 and 80 degrees, nore
preferabl? 09 about 60 5 degrees relative to the plane of the nenbrane.
Preferably, thacsbdewakl tboanmpaatticunkromocenesr kthcanabhencaspeet, the
device conprises a water injector arranged for .introducing_liquid in the
capsul e. FAPPELEI EGIMRE ISEReawatBr SPAPEEL BPI¥aliihe & RoPFUw! heedl e. The

wat er inj%ﬁﬁ@ﬁih% Eﬁekﬁéagh¥ekggéhegfakﬁegmgﬁgrane. The widening
of the side wall promotes the flow of the centrifuged
liquid toward the outlets of the capsule. In a preferred
mode, the widening side wall forms an angle between 50
and 80 degrees, more preferably of about 60 +/- 5 degrees
relative to the plane of the membrane. Preferably, the
sidewall forms a trunk of cone.

In another aspect, the device comprises a water
injector arranged for introducing liquid in the capsule.
In particular, the water injector can be a hollow needle.
The water injector is preferably located along the
rotational centreline of the capsule. In such a
configuration, the membrane of the capsule can be
perforated by the water injector for introducing a
portion of the injector and injecting liquid in the
capsule.

The capsule can comprise a substance which is
extractable or dissolved in a liquid, e.g., ground coffee
or soluble, e.g., milk powder. In particular the
substance can be chosen amongst ground coffee, instant
coffee, chocolate, cocoa powder, leaf tea, instant tea,

herbal tea, a creamer/whitener, a nutritional composition



rotational centreline of the capsule. In such a configuration, the nenbrane
of the capsule can be perforated by the water injector for introducing a
porti on olothm/enjsect or and injecting liquid in the capgualraEr0dhesss@psul e
can conprise a substance which is extractable or dissolved in a liquid,
e.g., gro%nd coffe ol ubl e articular the

subst ance ‘€afi *be 't SEEn%QHBHEEQ gPgBMGIEBF?eEIUFﬁ595n9888Ffee chocol at e,

cocoa powegninb%§fpb%aerlaaaaebmb@aatm@h@akhé%@ofa creamer/whitener, a
nutritional nE05|t|on(e g., infant fornula), dehydrated fruit or plant

culinary pomdeﬁ andngenbilnat neiis ather e6MPrTRe heeAEvoASMay éﬁgénconprlse
the devi e as-Laken:)gdspendent! v Lh the ahouerdesgrbhed features. The

i nvention a ates to a | reparati evice for preparing a
liquid food fr!hea1hoedt$ubsbaeoerematabned Bnlagcapstibedr emovabl y

insertable in the device, passi ng water through the substance in the
capsul e, BaFHadeviies QSHﬁF?sﬁﬁﬁ R ?éﬁngnﬁe&ﬂﬂﬁﬁdhéQH féFOWnFectlng wat er

in the Ca@%Hbes@Bgténgép%Hh%aﬁﬁbéeﬁnfQrcBBEQEBQrEH%v8%@§U|e in the device,
means for driving the capsule in centrifugation, perforating neans which

are conflgnsedtaéﬂatﬂvetb@ ﬁh@lcapsbyepaﬁSﬂhe devecethooupéntbet | ets at the
peri phery ogskhe cagsu mhere n sai d Efo&gt%g% neans co r%%es
perforatlng fERDETs L8 Cdif Feran helgﬁg The pro Pém s6Pves 8y the pr esent

devi ce |sla§éeﬂ&balhyaHOfemabhgeb@ip@rmata&e1hheh@apapbaleeagd,aa menbr ane
of it, by a sufficient nunber of individual perforations to provide a
Suff|C|enFaP§H&ﬁr§Péd§F ﬁpéupaldlng the capsule in the device,

means for driving the capsule in centrifugation,

perforating means which are configured relative to
the capsule in the device to open outlets at the
periphery of the capsule,

wherein said perforating means comprises perforating
members of different heights.

The problem solves by the present device is
essentially to enable to perforate the capsule, e.g., a
membrane of it, by a sufficient number of individual
perforations to provide a sufficient flow rate of liquid
or beverage leaving the capsule while diminishing the
perforating force. Indeed, a problem is that too many
perforating members provide a "fakir" effect that renders
the head too difficult to close against the capsule. As a
result, the capsule, e.g., top membrane, is not correctly
perforated. By providing perforating members of different
heights, the capsule is progressively perforated and the
closure force is reduced accordingly.

More preferably, the perforating members have at
least two different heights.

The perforation means preferably comprises a first
array of first perforation members and a second array of

second perforation members. The first and second arrays



or beverage | eaving the capsule while dimnishing the perforating force.
I ndeed, a problemis that too nany perforating nenbers provide a "fakir"
ef fect thab20mnderss the head too difficult to cl ose agaipustEPRévS/06@PsSUl €. As
a result, the capsule, e.g., top nenbrane, is not correctly perforated. By

roviding perforating menbers of different heights, the capsule is
Brogress?€gp§rbéPFSFgF8dp§ﬁﬁlgﬁeacFBé%FElFBFCBg?ElpgdﬁEeaﬁgccordingly. Nbr e

preferab'Map&h@epgbﬁ@r@biPgoﬂﬁﬂbeh§gha¥@vékab@§§ﬁo%W@athf@E?DE hei ght s.
The perforation nmeans preferably conprises a first array of first
per f or at i eRoHEnber BLandrasseeond air@préf second perforation menbers. The

first and secopdcartayscontribytes o provide,a sutticlant apaning in the
capsul e able to provide |gﬁ beverage FOM/raPe, €.0., about nmL per
seconds omrmareofTherfbratianr agmbbrpenter atifentneshersvandoseeaend array of
perforation nenhers are offset relative to each other in the radial

di recti on®tAgai A thPsTpareicUr-arCai-stri bERi-on EBAEr PBUtESY 8 facilitate

the flow gf seenthifiugedoheveragesceni rg-out gkt heccapsyl e+ I n the
preferred node, the first and second perforation nenbers protrude fromthe

upper surfaséerofugedobaryrpaet cofiitbeohéadfi hheheaperilphery of said part.

The rotary par t; I%hEU£Eg Ergégf%ggbtytggd%igftaagbrggcbggernnst part and a
second out er nost' part; grern S4rd’ i nner mos part comprises the

perforati parffeansiandmthBeodt praBstidpartofORpEl SescaNBUk-EE c8PBifNg- bi ased
cl osi ng rin%. The advantage is here that perforation forces is nade
i ndependerPtRESNPERE PéstPPchPEA fbr 68 BPEaPBETdoRAsEreadnPaE tthe capsul e.

As a resukt e the resprictiancoreated by rbhepyal yeqaears i sibetter
controlled and i s

innermost part and a second outermost part, wherein said
innermost part comprises the perforation means and the
outermost part comprises annular spring-biased closing
ring. The advantage is here that perforation forces is
made independent from the restriction forces created
downstream of the capsule. As a result, the restriction
created by the valve means is better controlled and is
not perturbed by the closure forces of the perforating
means on the capsule. Also, the perforating means remain
in place whatever the position (e.g., open or closed) of
the valve means during the centrifugal brewing operation.

In general, the perforation members can also be
truncated cones or pyramids.

The perforating members can also have a polygonal
base such as pentagonal, hexagonal or octagonal. The
perforating member may also have a cruciform perforating
shape.

In order to facilitate perforation of the capsule,
the perforating member can form an asymmetrical profile
wherein their cutting edges form an angle or a line of
curvature which is not the same on at least one surface

of the member.



not perturbed by the closure forces of the perforating neans on the
capsule. Also, the perforating neans remain in place whatever the position
(e.g., opeo20r10/wbssed) of the val ve neans during the certcridre@alosdssew ng
operation. In general, the perforation nenbers can also be truncated cones

or ram ds. The rforatln nenbers .can al so have, a pol ygonal. base such as
pen?ggonal he%ﬁggﬁgﬁtéPnocgaéoﬁﬁFur?ﬁg 5§?F8P§t|ﬁaen§ égrﬁﬁﬁnglso have a

cruci f or mypepkeEathAgpshape rackapokder taef agijki-tabe pepfiorat ben of the
capsul e, the perforating nenber can forman asymretrical profile wherein

t hei r cut biiAgeedgesaf 6haradiadgleldr wAehi heeoheedr v&t @Pénwhi ch is not the
same on at 'eai&g?@§oﬁgﬁf%83t8§e%h8f”?ﬁgeﬁ b@n%qghtMQ@itégbeﬁﬁcﬁ Ity

reasons, the perforat can be retracta |njec i on head
to be hi dden hytalibdeﬁdeﬁglpahbnmhénthbefh@adee5whpeh fAddbtvsenal features
of the |nvent|on wi || appear in the detailed descrlptlon of the figures

whi ch fol | ows: TEPg. 111Ps2atPBpPREFREELL Ve VY FEWCOT 2aS88aFEdCERFYEUFe of the

systenlacg@r@h@gsygtbmeabe$%a&hentoFkae 2ni;8pnaibattom perspective view of
the capsule of Fig. 1 ; Fig. i's a perspective view of the beverage

producti on device.of ﬂﬁealh@éﬁpmonerspgct4vesvaewrO§st§ec@ﬁ9ﬁEHGV|eM/of a
bever age Eroguctlgn device with a capsule inside; Fig. 5 is a detailed
cross sectionaP ‘viéw of the view of Fig .4, Fig. 6 is a detailed bottom
vi ew of a det aFkgof 3t he bep@&ag@cpmdueheanode\th@ebeverage

production device of the invention;

Fig. 4 is a cross sectional view of a beverage
production device with a capsule inside;

Fig. 5 is a detailed cross sectional view of the
view of Fig.4;

Fig. 6 is a detailed bottom view of a detail of the
beverage production device;

Fig. 7 is a perspective view of the beverage
production system of the invention including a variant of
capsule;

Fig. 8 is an enlarged view of the beverage
production system of Fig. 7;

Fig. 9 is bottom view of the rotary part of the
beverage production device of Figs. 7 and 8;

Fig. 10 is a detailed view of the part of Fig. 9;

Fig. 11 is a possible variant of the cover part of
the device showing a different design of the perforating
elements;

Fig. 12 illustrates the perforation of the membrane
by the perforating element of Fig. 11;

Fig. 13 illustrates a rotary part of the beverage
production device according to a second variant showing

another design of the perforating elements;
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Fig. 7 is a perspective view of the beverage production system of the

i nvention including a variant of capsule; Fig. 8 is an enlarged view of the
bever age woadiatsse systemof Fig. 7 ; Fig. 9 is bottomperarab/otdess r ot ary
part of the beverage production device of Figs. 7 and 8 ; Fig. 10 is a
detailed view of th of Fig. 9 ;, Fi 1 i.s a possible variant of the
cover part of ﬁ@'dié iﬁgﬁﬁﬁﬁﬁ SaadﬁﬁFég&ﬁé 8é§Wgﬁ%o E?hBaﬁérPSratlng

el enents; rkb@rel23illustrates the perforation of the nenbrane by the
perforatlng element of Fig. 11; Fig. 13 illustrates a rotary part of the
bever age produEﬂgonlaevﬂéésééééﬁélﬁg ?Glar§@éoﬁdeWapﬁaﬁﬂgshéﬂnng anot her
desi gn of the rforati sy Fi 4 il vi ew of
the part of flg'gre8 QE Eg %H§g§g%lus€ggtéé anb%%e%Eg %ﬁg h%g . 14. As
shown in tkgeneés 1 amdtze 1avpheﬁehr@dnsmagﬂ§-usapﬁapsula aleheﬂhe

i nvention enerall conprises a dished body 2 onto which is_sealed a
per f or abl & ﬁﬁnﬁr8ﬁ£o3Whl?HelﬁeﬁﬁPéﬁ§ ) P§I§Q£P@&eoﬁﬁ8béaﬁgr?phgpﬁl rim4 of

the body atparsgal kngsanayhan BQEB'Q“pérlpEB%aﬁ'Ehﬁ qaefe%h@ngoeytwards
form ng an annul ar sealing small portion of between about 2-5 mm

di shed body eomprilses anbcﬂaanpwatuoe andTaesirde wakbn7ewhich preferably

wi dens in dlrect|0@ g%lgheanar %nsgggigf Eﬁ%l?OdX gggoseg to the bottom
wal | . The Hlsﬁeg body |sgprefera yrirgird o senl-rpgl f't °¢an be fornmed

of a foodpgradenpkastitc2-€. gm,. pakyphiepybenedywebhpaigas bBapbiebml ayer such

as EVOH and the LKoo AuUm i atl oy or 2. lam e el in
direction of the large open end of the body opposed to
the bottom wall. The dished body is preferably rigid or
semi-rigid. It can be formed of a food grade plastic,
e.g., polypropylene, with a gas barrier layer such as
EVOH and the like or aluminium alloy or a laminate of
plastic and aluminium alloy. The membrane 3 can be made
of a thinner material such as a plastic film also
including a barrier layer or aluminium alloy or a
combination of plastic and aluminium alloy. The membrane
is usually of a thickness between 20 and 250 microns, for
example. The sealing foil member is perforated for
creating the water inlet and the beverage outlet(s) as
will be described later in the description.
Preferably, the capsule forms a symmetry of revolution
around a central axis A. However, it should be noted that
the capsule may not necessarily have a circular section
around axis A but may take another form such as a square,
a rectangle, or another polygonal form.
A first embodiment of a system including a capsule of the
invention and a beverage preparation device is
illustrated in figures 3 to 6 and is described now.
The system comprises a capsule 1 as aforementioned and a

beverage preparation device 23. The device has a module
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pl astic and al um nium alloy. The nmenbrane 3 can be nade of a thinner
material such as a plastic filmalso including a barrier layer or alum nium
al | oy or wocormnicemssi on of plastic and al um nium al |l oy. Phe/mreedonsessss i s
usual Iy of a thickness between 2 0 and 250 microns, for exanple. The

sealing faqil er is perforated for creating the water inlet and the
ouer ae oAt MEL R Gerbiit bahoBer e set tad: of -1 NRehGoRELR ot i o

Pref erabl yonthengapsubedf aupsransymetr yeotgr eveldti gagaraund a central
axis A . However, it should be noted that the capsule may not necessarily

have a ci Ferbareséct remoardundoaxi-scAnbdi Llray ftakevarother bPérm such as a
squar e, adﬁ%%&%ﬁ%he« Ot a”?%?e%ﬁg%kyg?”?ECQSE' ng%'EﬁE gggodifrent of a
clhu the on and-a

systemin I'ng a cgpgure 0 rnventi everage-preparation
devi ce i sahbl usbrgbedci malii guresi3dltp.6Tandmbsudeserni bedinowluTHe system

conprises a capsule. 1 as aforenentioned and a beverage preparation device
23. The dEYMEBREETACHDYHUIFE22 WRIER SUEHPYUFECEaAShE 'ASEFted in. The

capsul e centairpsia Hbeodasubstancehapokei ngahrewadnand Lheugapsul e is
removed fromthe nodule after use for being discarded (e.g., for waste or
recycl i ngief etheidedanic thadfilnodganiccuraw’abetivaks) theThedmbdul e 24 is in

fluid comunication . with a ter ,suppl uch as wat er _reservoir 25. A
fluid traﬁggo%ﬁenggEgrsﬁgﬁpgg'a %uwgeﬁé ?gaﬁ?gvggeasi%ugﬁeefluid circuit 27
bet ween t peorbdubetandetbhewnater isuppky f1Aivatercheat eef3dr8 watkurt her
provided to heat water in the fluid circuit before water enters the nodul e.

The wat er SRE&EEr t8&NMBEVL AsefREdRRSEhBSRIGFdCEPr E6i LRE6ThESL 1f'r esh wat er
Contva, LML anyeger ety AUSCARULNELK, L0 oRpRtpheste ohd be placed in
reservoir. Alternatively, the water heater can be placed
in the water reservoir itself that becomes a water boiler
in such case. Of course, water can also be taken directly
from a domestic water supply via a water plug connection.

The device may further comprise control means and
activation means for activating the beverage preparation
method (not illustrated).

Water can be fed in the module 24 at low pressure or even
at gravity pressure. For example, a pressure of between 0
and 2 bar above atmospheric pressure can be envisaged at
the water inlet of the module. Water at higher pressure
than 2 bar could also be delivered if a pressure pump is
utilized such as a piston pump.

The brewing module 24 can comprise two main capsule
encasing sub-assemblies 29, 30; mainly comprising a water
injection sub-assembly or water injection head and a
liquid receiving subassembly including a capsule holder.
The two subassemblies form positioning and centring means
for referencing the capsule in rotation in the device.
The two subassemblies' closes together to encase a
capsule therein for example by a bayonet-type connection

system 31 or a any other suitable closure means such as

12



in such case. O course, water can al so be taken directly froma donestic
wat er supply via a water plug connection. The device may further conprise
control meensioawsar3acti vati on neans for activating the becerepg@opsapar ati on
met hod (not illustrated) . Water can be fed in the nodule 24 at | ow
pressure or even at ravitérgress re.ggor examl e, aaeressure of between O

and 2 barjﬁwéggpﬁtﬁﬁgﬁHé?i PESEUFe AR BeBndi £5664Val % he water inlet of

the nodul eup¥aternnat, Boghemnpprassure1tRana2qhar coul doal sQabgidel i vered if
a pressure punp is utilized such as a piston punp. The brew ng nodul e 24

can conpr Psetrweindgi Ancapsafe eAcabengubabsassenblfiresI29d180; thainly
conprisin r_LLnjectiqn - as | r.hnjectLo and a
T au d 1 688 oL ag e RaLearbry S heTEar g aLc BSUrSERELReES Thacraace
subassenblrcesptarmepeschi aBi agcapdoeentiakpg Meandifondr éherenei ng t he

capsule in rotation.in the device. The twp subassenblies' closes together
to encaseCa"FHPSGPEIPRel el R For-18XAAPFECEY VE hayohetMtyPedcHinnééti on syst em

31 or a apy qthekcsuhhabhe ahosyresaeansnsuchashawntypecabasyee principle.
The liquid receiving subassenbly 30 conprises a liquid duct 32, for

exanpl e, proteudifngmen hyskdeoshtihe dubassénbhyof shighi dhag t he
centrifuged liquid com ng out of .the capsule.to_a servi.ce_receptacle such
ce'a cup orgh s T TR E e PR gL e TR R i Ca F o ot THea | qui d

recei ver 33qgheanirageavbrl BRederiVeki kecshapediagnubah tgeeti @8rsurroundi ng a
capsul e holder formed by a rotating drum 34 into which the capsule is

i nserted 88liPFGstPates iLndfiguré ¥1llTRe PrEUPADFEcePVEF 33 8Bfines a

?Ol'eCti“8e%é¥&k¥i@§.f95189|kﬁ%?h@%uEBGrEEQEEQnGSsﬂk%és@ﬁbﬁgpb@i“ed I ater

in the description. Below the liquid receiving subassenbly 30,
are placed means for driving the capsule receiving drum
34 in rotation inside the subassembly.
The driving means comprise preferably a rotary motor 40
which can be supplied by electricity or gas power.
The water injection subassembly comprises a water inlet
side comprising a water inlet 35 communicating upstream
with the water fluid circuit 27.
The rotary drum 34 is shaped as a hollow capsule holder
with an internal cavity 36 complementary shaped to
receive the capsule. The rotary drum 34 prolongs itself
axially by a rotating shaft 37 which is maintained in
rotational relationship relative to an outer base 38 of
the liquid receiver 33 by a rotational guiding means 39
like a ball bearing or needle bearing. Therefore, the
rotary drum is designed to rotate around a median axis I
whereas the outer base 38 of the receiver is fixed
relative to the device. A mechanical coupling can be
placed at the interface between the rotating shaft 37 of
the drum and the shaft 42 of the motor 40.
Considering the water injection subassembly 29, it
comprises a centrally arranged water injector 45 which is

fixed relative to longitudinal axis I of the device. The
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are placed nmeans for driving the capsule receiving drum34 in rotation

i nsi de the subassenbly. The driving neans conprise preferably a rotary

nmot or 40 wibi2etv/warssbe supplied by electricity or gas power/EPIi®S/ 0v@Eer

i njection subassenbly conprises a water inlet side conprising a water inlet

35 connunicating uEstrean1mﬁth t he wat er fbuid chrcuit 7. gge rotary drum
34 is shaP@d®as AIR6IPOWCEEBSUFEShEI HEF "Wt h "HAV AL e'RAPSCavPt ¥ °36

conpl enentarysphapedqt qakecekryent RecCapsukessThe potarxrdeurnd4 prol ongs
itself axially by a rotating shaft 37 which is maintained in rotational

rel ati onshiptrépatnventedanconrerrbaseisgior the Phqlidurecéiver 33 by a
rotatnonakhgu5gbgglggan§h§9cghg§a§ R éh%9§aEEﬁge9reQ%gghg §§a5|ng.
otary S a

Therefore, the drum i esi gne 0 rotate aroun dran axis |
wher eas t helautvencbase 38 abrt hetredehvyerni shiei xedsneékathde to t he devi ce.

A nmechani ¢al, coupling can be placed_at the interface between the rotating
shaft 37 ofJEREIAPUM GHACt heSERaft A9ToftRe RBEOF246T EBhsPderfng t he

wat er inj%%Eb@&a%%Ba%??beﬁn%%urﬁhgcﬁgﬁhks%ﬁcﬁ gentrahbyparnanggd water
injector 45 which is fixed relativé to |longitudinal axis | of the device.

Thewat er itapedBoihednpri sbscateoentraket abubartmsabtehods ftbrovupansporting
wat er frogh%he %Blet 3i.to a_wat er outle#ﬁ47 that is intended to protrude

i nsi de the entfosuret1 lgf3tﬁe capsﬁﬁgéu € central tubul ar nmenber extends

by a hol | awoneedhe @8tker inperudirngsi motihiecgapsubeaandenppeehiyng i quid
therein. For this, the water outlet is associated bé a puncturing_neans
such as aP&kar prt GBURAr PEEp 48 -t RBE P8IaBLEIt BaEfFedterd@SpanEtiFédlhol e

through t hg perbranecLid; 350t nthg.¢apsuhgecABOUL NLheYaterLRj ector is
nounted a rotary engagi ng

guiding means such as a ball or needle bearing 50
inserted between the part 49 and the injector 45. A
sealing means 89 is positioned between the ball bearing
50 and the injection needle 90 for preventing ingress of
liquid from the capsule inside the bearing.

The capsule engaging subassembly 29 may further comprise
a tubular portion of skirt 62 which protrudes in the
internal annular chamber 63 of the liquid receiving
subassembly 30 when the two subassemblies are closed
relatively one another about a capsule. This tubular
portion of skirt 62 forms an impact wall for the
centrifuged liquid which exits the centrifuged capsule.
This portion 62 is preferably fixed on the subassembly 29.
The subassembly further comprises a handling portion 64
for facilitating the connection on the liquid receiving
subassembly 30. This handling portion 64 can have a
knurled peripheral surface for handling. The handling
portion can be fixed on the fixed base of the subassembly
29 by screws 67.

This portion could of course be replaced by a lever

mechanism or a similar handling means.
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part or cover part 49. The engaging part 49 has a central bore for
receiving the water injector and rotational guiding neans such as a ball or
needl e bewoi2og/we736nsert ed between the part 49 and the ipojrare@w/0dés36 A
sealing neans 89 is positioned betmeen the ball bearing 50 and the
injection_needle 90 for reventlnﬂ ress qU|d fromthe capsule

gag

i nsi de t h&CHEAFTRY. “The capBaré&=s ﬁﬁtsﬁ a§g8 Pye88 ity fFft her

conpri se actubyl ahgRELhioRa0t %&m{o&léasw@b%ho@é@&hgd%mb@ﬂsh@3I nt er nal
annul ar chanber 63 of the liquid receiving subassenbly 30 when the two

subassenbﬂpé§t9ﬁeaélé@édpﬁéﬂﬁbﬁV§lVfoﬁéeaﬁéﬁﬁerTﬁ@o@?réoééESGBe This

tubul ar pRCkLAOL SKEAL 6 FLTB 30.LORaG, VALl hLp.Lhe cenrifuged | quid

whi ch exits centr on 'S pre erably fixed on
t he subassepbliye29: The pabapsemplymbmetbemt¢onmam$§s anhandl i ng portion 64
for faC|I|tat|n the connection on the |iquid receiving_subassenbly 30.

Thi s handFPRY BSrP?Sﬁpéﬁréénrﬁgﬁén OknGrPedBeFFPREFRF SuPfatest or

handl i ng. cEB%u@%ndeBg BQEE&@Bl%@@y etﬁbxger@ergh§nglﬁ@ﬁb@@%eagé the
subassenmbl’y 29 by screws 67. This portion could of course be replaced by a

| ever nechaningm of ahsirmi barJjkandbhagrmeansdAcgofdingthe dnwemportant
aspect of the_inventi t he rotar ngagi ng pr_conpris erforating
menbers 531684 ?ea% 8Fh8“889 %epérgf t%é pgg ' the perPg?ggln%?%enbers
are pIacegeE@braeéﬁowabhnghbhaaﬁeﬁbﬁaﬁ@031@5 bhba@@@&bng ab iks periphery,
nore particularly, in an annul ar peripheral region of the top nenbrane 3 of
t he capsuW@VGQbFélﬁéﬁﬁﬁcEPan9 CRREUpEY f BF &R hESnEABEFSSaré £6rmed of sharp

proleCt'OB§aBEOEEU@hQQdEEB”BMh%f'QW@r1%HéEa%ﬁb9Eséﬁﬁl9“9@9'BQrEﬁ@t The
menbrane is preferably

closure of the device, i.e., of the two sub-assemblies 29,
30, about the capsule.

The perforating elements are preferably distributed along
a circular path of the part.

In a preferred mode, the perforating members 53 are solid
(i.e., not traversed by a liquid supply conduit) at the
tip.

A valve means 51 can be provided in the system in the
flow path of the centrifuged liquid downstream of the
perforating elements. The valve means can be any suitable
valve providing opening or enlargement of the flow path
when a given threshold of pressure is attained. The valve
means is so calibrated to open at a given pressure. For
instance, the opening pressure is of about 1.5 to 4 bar,
preferably of about 2 bar, of pressure.

The valve means can take very various forms such as a
spring-biased closure ring 52 as illustrated in Figs. 5
and 6, or an elastomeric valve, e.g., a silicone septum.
In the preferred mode, as illustrated, the valve means
comprises a ring-shaped protrusion 52 which is part of
the rotary engaging cover part 49. The protrusion extends

as an annular ring at the periphery of the part 49. The
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perforated when the water injection subassenbly 29 is noved relative to the
capsul e, when the capsule is in place in the drum 34 of the |ower
subassenbivp 280)jo66361 Ng cl osure of the device, i.e., of Poe/PPeW 066636
sub-assenbl i es 29, 30, about the capsule. The perforating elenents are

preferably distributed along a circula th of t preferred
Pt EhePBarEBFAbImaCROABas & S30RREcaaPRE Prig. EhEol TePEGEISeE by & |1 qui d
supply condyi &) oat thBechbRu1A. V@héecﬁgéﬂ§e5lo§@n1@eoBEQYh€@dbynathe system
in the flow path of the centrlfuged | i qui d downstream of the perforating

el enents. PR gahesaheands syanche /Angovniriabng aaspélpgobndﬁmggopenung or
e”'afgeneg%ﬁ oLnthe Tl ow.pa F %@e g %héegééﬁeﬁ%h9hd LiRLgsgure is
e S cal l te

attai ned “Val ve ‘neans en a a given pressure. For
i nstance, rbhelmpenlmgaﬁressurehESrotaapoubvérSpﬂaté bar, pnefepabdly of
about 2 bar, ressure. The val ve neans can take very various fornms such

as a sprlﬁﬁlﬁﬁéé d GreSurburERgi59cas PPFGSFP&téaplﬁfF¥B§ 309Ad 6 , or an

e'aStonerbﬁaﬁébVﬁro%rgsao% sbl beenggsent B shiRet Heapreterhed node, as
illustrated, the valve nmeans conprises a ring-shaped protrusion 52 which is

part of tﬁéanGEaﬂyk@ngaglﬁgOéovée papsuie Therptotreusitbr Rt&rds as an

annul ar rin the erlph%rngf th art 4 Thegrotrus %n aﬁglles a
ecC

closure |06ad™ %3 F%BSFFan 4 oF %Hg ggpsu e. osure load is

obt ai ned bmtallaa@ugemeﬁahtngréysh@@1za eQBpresi Bg ahsppirbgrhbsashng el ement
71. The spring-biasing elenment 71 applies a resilient load onto the rotary
cover plaP¥ 49¢ TREtroadIpri mariPry 8rItiRButesorPielrbeoRtdTERESti p of the

ringshaped ., pLeLRUSLORLR2,8CELRG h AgCLOSHERL@0aITASE 16B81d flows
thus between the membrane 3 and the upper surface 54 of
the rotary cover part 49 and forces the valve 52 to open
by pushing the whole cover part upwards against the force
of the spring-biasing element 71. The centrifuged liquid
can thus be ejected at a high velocity on the impact
surface 62.
The load generating system 70 can be made adjustable as
illustrated in Fig. 4 for controlling the opening
pressure of the valve means. In particular, the system 70
can comprises a base 55 into which is fitted a first end
of the spring-biasing element 71. At the opposed end of
the spring-biasing element 71 is fixed, an abutting
member 56 further connected to a screw element 57. The
base 55, element 71 and abutting member 56 are housed
into a tubular frame 58. The screw element 57 and tubular
frame 58 form together an actuating means 72 comprising a
complementary thread 73 enabling to tune the compressive
load of the spring-biasing element 71 on the engaging
part 49.
It should be noticed that the elastic means for exerting
the load on the valve means can be designed differently.

For instance, the elastic means, e.g., a spring or
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flange-like rim4 of the capsule. Therefore, the valve normally closes the
flow path for the centrifuged liquid until a sufficient pressure is exerted
on the prworusymwersby the centrifuged |iquid exiting threaghereéve/oessss i ces
created by the perforating elenents. The liquid flows thus between the

menbr ane 3 d the upper surface 54 of the rotary cover part 49 and forces
The valvetsab s BT oRe  ahERE  Ranoht! Boeboby vhareorhraets CAadrnat the

force of thegsphbpdabbasiprdsebament t¥d. viheecapthif ugadahbguied can thus be
ejected at a high velocity on the inpact surface 62 . The | oad generating

syst em 70mMedR béhAragsosdpasrabliésasd fi LbusepatedninaPdgcan Per control ling
t he openi ressure of tk I . In_particular he.system 70 can
conprisesﬂgdgggé ESSthSEaﬁpéﬁ ¥g ggggég’agPi%s%eg% ggFaghglg ri ng-bi asi ng
el ement 7%hapbdt hecepposédtiendpat-tt KO sprifpgmbicasi nglekenenhs7l is fixed,
an abuttinggnenber 56 further connected to a screw el enent 57. The base 55,

el enent 7%C&h8Y%aB0t FPRgCABABEF 56 are housed into a tubul ar frame 58. The

screw el epept 37;andstyhubar of LaEB B8f gem bagether nan ackuatinggymeans 72
conprising a conplenentary thread 73 enabling to tune Fhe conpressi ve | oad

of the sprirngebitasiagSel ementuzéingnirha shgagirgrpaert49d pt sheul d be

noti ced tga% Eheeel%sth%tn%%nae@ogeexe&bingetge Ig%dtgg t he val ve neans can
be designe8 8i€9ergnpgy. For rnstance, the“&Pasti ¢ medns, e.g., a spring

or rubber - ekasbiratehgnenb; cednohe dir ecthytassocicapedrbeadcki aghshaped
protrusion of the valve neans. In another node, the protrusion itself is
resi | i ent 1andheafmeperre8gétiatelq. Ofcllprpped 6FCsear8arirR &Rpér ithRer al

ringshaped,pgcessab+iRe Par tnd9LerhonmihRecyahueM™ans, result,
this ensures that an orifice is defined for the liquid to
leave the capsule when the element is in engagement in
the membrane. In this particular configuration, the
perforating element forms several cutting surfaces 74, 75,
76, 77, 78 forming a perforating three-dimensional
polygon with two apices 82, 83. At least several surfaces,
in particular, surfaces 77, 78 are such that they form a
concave line in cross-section of the polygon. In the
illustrated example, the surfaces 77, 78 form a
triangular indentation directed inwards the polygon as
defined by the triangular base 80 of the element. Of
course, the surfaces 77, 78 could merge together or with
the other surfaces 74-76 without forming a distinct edge
line but rather a continuously rounded surface. For
instance, surfaces 77, 78 can form a single rounded
concave surface. Depending on the membrane material, the
membrane tends to deform against the surfaces of the
perforating element for closing more or less the
perforated orifices.
The larger orifice that is especially created by the
surfaces 77, 78 in the membrane allows gas to escape from

the capsule, when the capsule is filled with liquid, i.e.,

17



acting on the capsule. Fig. 6 illustrates a possible design for the
perforating projections 53 protruding fromthe cover part 49 of the
bever age woadualssa devi ce. The design of the perforati RGTEPYOO6EONS | S
such that it perforates a hole in the nenbrane that is of |arger

cross-section than t aged section, of the per tin Ie nt. As a
oot ke e ee DEn N R g ek Mo et PRea FoE ChEM PRuEECto | oave the

capsul e wge@fbmeteh@nemembstla1eeg§geﬂee&pb@eeheOWEHereeemlh@ bhi s
particular configuration, the perforating elenment fornms several cutting

surfaces ¥he #3stes, d¢¥ln98th@rhﬁﬁgnalpérpéraﬁtﬁgcthpee demehsi onal pol ygon
Wh TW0 RBlEES:B2: B M pheast sekeLal aULlanEs LN RaELcYl g, surfaces

77, 78 are suc orma concave 'ine Irn Cross- sectlon of the
polygon thetberfbkashh@tedeexanplehethelsurbaeesczes #8chomm a triangul ar
indentation directed inwards the p on as _defined by the triangular base
80 of theCBFERENPATERCLEEr sE21t RE §ﬁ?g85é§l%Y r?ﬁaéBEleﬁéﬁéé Fagether or

with the Qéﬁgﬁléuﬁfa@ﬁ%rEﬁoZ@ wi-hhout sber ahpgqandhst bAst cedggel i ne but
rat her a continuously rounded surface. For instance, surfaces 77, 78 can

forma srﬁgtelnguﬁdedaceﬁca&e7§upﬁaeee DepéndaﬁgngneﬂheenEWbaane mat eri al ,

t he nenbraneltend%h ggggénr%g%hns%e% e surface of the Eerforatlng
el enent fOr cIosrng noré*or féss thé per oraFea orlflc §" The® Parger

orifice tbatseseeseeCtalbyoeﬁeated byttihaelsubhpeesnisé, oh8tha thewnenbrane
allows gas to escape fromthe caﬁsule when the capsule is filled with
li quid, ir§Stﬁé€t%89erth8ypﬁﬁélF Feé?é?ntTﬁérépérgaStHénFéPﬁrof t he

per foratingrelement, 95§Qleaﬁ5r0Ie@hﬁ§n&9mte§ A AL ARG, OF £t heyuRYsE G/ during
t he begi nning of extraction.

for the membrane prov1de remarkable results since it
tears in a relatively reproducible manner. However, the
membrane could also be polymer(s) or a combination of
aluminium or its alloys and polymer(s). The membrane is
preferably relatively thin in order to facilitate
reliable perforations in the device, in particular with
membranes made of soft polymer(s), and also to provide
the relative restriction and retention effect. More
preferably, the membrane has a thickness of less than 1.0
mm, most preferably, less than 200 microns.

Figs 7 to 10 refer to another possible embodiment of the
beverage production system of the invention. For sake of
simplicity and avoiding repetitions, the same numerical
references as for the former embodiment are used for
designating the same technical means. The essential
difference lies in that the particular configuration of
the valve means 51 placed downstream of the puncturing
elements 53. The valve means comprises a portion of
engagement 8 of the capsule which projects from the
flange-like rim 4 of the capsule. This portion of
engagement forms a projection extending upwards from the

substantially flat surface 91 of the rim. The portion 8
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menbrane is flexible enough to match on the surfaces of the perforating

el enment, the solid particles such as coffee particles, can be essentially
ret ai ned wooowet1se capsule 1 . Therefore, the shape an#caiprem®iosssss of the
cutting surfaces 74-78 of the perforating elenent, as well as the choice of

t he nenbrane for _the capsul e, n he sel ect to proyide. an timal
compr o sE28nPEnEOFTE RELERK et ant Pl Bar E1EPEeT L BRt Fofi-and gas vent | ng
effect. |pyparthedl acheabuainbumrornhan-abkayof nahupiAburLtor the nenbrane
provide remarkable results since it tears in a relatively reproducible
manner. Héweveer;like membianaadeubd alsetbespehger @symeoniancofBi nation of

alum niu roi |l.0 nd I ( T mrane_i referably
reIativeF&BFhPth%egrégggfotﬁgc¥g?&gt%éﬁg i§§P§§g§?$oggt|8ﬁgsﬁﬁgthe devi ce,
in particeharawet B3membranesonade obveaef papal yoer The) engandnal so to provi de
the relative restriction and retention effect. Mre preferably, the

p
menbr ane ﬁ5§f§F?hWéNn€§§p6FS?egérﬂﬁaﬁ fh@pﬁﬁldﬁB§PdﬁP8f8PaEP§ | ess than
200 mcropgtkkgsaf %ﬁa%Q bef ehdt @ Rpidherpassihl & erhodi reiY Qfqd he

beverage production system of the invention. For sake of sinplicity and
avoi di ng tepeehtironsy thefsamedhdumer kcabbetbetendey mrsaher sheffoener

enbodi nent are used for gesigggkigg %he sagg technical neans. The essenti al

. SU as. dn nnu I dace, e SeNgaglirn S ace, ma
di fferenc&"fi'e§®i A"t RAt' "t Aé parti culrar configura Fen"df “the“val Vé¥Ymeans 51

pl aced dowastpeasdobst he punAclUli RgcekerEnbsrb3onThE vakYacaeans conprises
a portion of engagenent 8 of the capsule which projects fromthe
f1 ange- | i kéSr PRYAPbEIYhefcapsulleeThsyTparei 6 6f ERGageiBnt PREEms a

proj ectiongexhending upwards tram.tbe sybgtarti-aklyf hakp susf age,gl of the

rim The portion 8Can be forned integrally fromthe flange-like rim In
lower than the base of the projection.
It should be noted that the engaging surface 83 may take
many different shapes other than flat such as concave or
convex.
As illustrated in Figs 9 and 10, the lower surface 54 of
the cover part 49 comprises a series of perforating
elements or projections 53 as previously described being
distributed in a circular pattern in a peripheral region
of the surface. Each perforating element 53 will produce
a perforation in the upper membrane of the capsule and
therefore a passage for the centrifuged ligquid for
leaving the capsule engaged in rotation. The number of
perforating elements can be changed by removing the cover
plate and replacing it by a plate having a higher number
of perforating elements. Preferably, the surface can
comprise channelling means 84 formed by a series of
channels 85 provided in the surface 54 in order to ensure
that a controlled flow gap remains between the membrane
and the cover part between the perforating elements and
the valve means. The channels 85 can be formed by relief
elements 86, 87 forming a distancing means. For instance,

a series of relief elements 87 can be provided between
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such case, the body 2 of the capsule including the flange-like rimis nade
of plasties and/or alumnium On the opposed side, the val ve neans

conpri seswenomngagsng surface 83 of the rotary cover partTAP20090656860gagi Ng
surface may conprise various shapes depending on the particul ar shape of

t he prolecblon riferred node, the egg gg surface 8% is a
substanti & prﬁFéﬁﬁﬁtéﬂg SCEMSHER &S SRSHARUCAFCf FAE SGPPAGES FRESengagi ng

surface mayrbecfiopped ascancanpubapcrecessedgpentivencaf yaurhageuat the
peri phery of the |ower surface 54 of the cover part 49 thereby allow ng the

base of pépféﬁaﬁﬁnghﬁehﬁéﬁgagé bé Lbeedighad fhevbaséusthekaopeoej ection. It
shoul d be.patad,! bat.;Lhe gngaging suLfane 83 Myt ake Tany diffenent shapes

ot her thaf Iat su ncave or in'Figs 9 and
10, the | anew pathabetﬁéeﬁfthbepe@femapahg 49cmenpei Sesaadsenkes of

perforatin elenents or projections 53 as previously described being
di stri but 88¢1VR QeépﬁcﬁpafuﬁéPﬁérﬁnﬁHrﬁ 5Q?|Bﬁ§?§PC?e@ﬁoﬁh8PD?ﬂé surf ace.

Each perfgrating %h@néukfééewshlaaaogﬁgef@aaget@aﬁblgaml@ bhe cypper
menbrane of the capsule and therefore a passage for the centrifuged |iquid

for IeavuﬁgpshéecapsmhéteﬁgagédownOﬁoﬂaEUQd iTherppabeéy ohapeefderdti ng
el enent s can_ b% gglg %8gng|n th% cover p%g% gd Eegl%ﬁlng it by a
pl at e haV|ng a ﬁlg er perFora I'ng eFefBht S PF8fér & Fy, t he

surface cams@aﬁpﬁhgem@ha@nehleng aeansi84 ber aedchbyta senies of channels 85
provided in the surface 54 in order to ensure that a controlled flow gap
remai ns bEL&BERTEne fRENDPARECARATENE €608 IpRr EOBéEweBNn TPRBSFePTEPat i Ng

elements apd thenyalyeaeans. (Fhenchanpel.s.85rcan;hectaraedchy relief
flange like-rim can comprise a series of small
concentrically-arranged projections distributed inwardly
relative to the ring-shaped projection 81 (not
illustrated).
In another mode of the invention, the annular projection
81 on the surface of the capsule is formed by an element
which is made of a material which is different from the
material of the flange-like rim. The element can be made
of a resilient or non-resilient material. In particular,
the element can be made of plastic or can be a rubber O-
ring which is sealed onto the flange-like rim. The ring
can, for instance, be sealed by heating or ultrasounds or
deposited as a liquid, e.g., liquid silicone rubber (LSR),
and allowed to harden onto the rim. The projecting
element 81 may also be associated by other means to the
capsule such as by an adhesive or by clipping into an
annular groove of the capsule.
Figs. 11 and 12 shows a variant of the invention in which
the lower surface 54 of the cover part 49 comprises
pyramidal projections 53 forming the perforating elements.
As in the previous embodiment, channelling means are

provided with distancing elements 87 smaller than
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el ements 86, 87 formng a distancing neans. For instance, a series of
relief elements 87 can be provided betweenthe perforating elenents to
ensur e t hao 20twmeeBebr ane does not col | apse between the perfereaion@s3el enent s
whi ch woul d so cause the bl ockage of the liquid flow Furthernore, another

series of relief elenggts §6 ﬁan b d in tEe f|OM/ th bet ween t he
per f or at i R eFEREAPS and the"va @e ﬁ§m?8 SFWHSP ?ure t he presence

of channe&%o?@EW@@nstb% sHuf aee a4sapdcthg thanpgetki ke .rirped of the capsule
so that t low of liquid is properly channelled towards the val ve means.

It shoul ddbétastrisgdethaentheadiestaneilagimeans flpteuprarséniréscef discrete
relief el g?”&iln%ggﬁqﬁ aE%'”h@%E%aR'OQEQQPdEQ%'Q ?lfﬁ8&”%ﬂ onto the

flange-ll erimo sul FnStanc ange I'ike-rim can
conpri se BOSEmeSuQEaSﬁBBH eﬁﬁcehbmeﬁakbyfamr@mgednpﬁﬁgecheons di stributed

i nwar dl y relatlve to the ring-shaped projection 81 énot illustrated) . In
anot her  nBEBEPEPRENE T PRV EAPAEAINEhEe EnAdPYr Opr BFEEERER 81 on the surface of

the capsukgchspigraediby, an @B%?@@Ee@h'@er'Engﬁgﬁc@f anmatepi-akowhich is
different fromthe material of the flange-like rim The elenent can be nade

of a resubuémnngrsnéﬁaceglDpenﬂngaaéraalapeﬁ part Heokar, seMerellenent can be

made of plgstl ;9r.cap b%la rEbber rov18%dW?'Cth% sealed on%o t he
fl ange- |i keFi m ?ﬁe ring éan Phstance, seaféd y "Heat' I'ng or

uItrasoundat@ﬁnerqsﬁbedsaswaehl@uedmeabganelugubdribke@@aebyubb@r (LSR),
and allowed to harden onto the rim The projecting elenent 81 may al so be
associ at e@1BJeBthef  neaRsCEB FREIESPSLPE SGEh1AY Bycam &dhes&Pve®Br by

cl i ppi ng P@tgh@nm@HBQEQE QE%0¥§eQEeBh%h8§p§HEﬁ1nE'8§1f1$e§“?o}2tﬁgoms a

variant of the invention in which
beverage flow coming out of the capsule. The membrane can

be chosen to ensure the best repeatability for the
orifices' size. In particular, aluminium membranes have
chosen remarkable results although polymeric membranes
are not excluded from the scope of the invention.

Another possible mode of the device of the invention
is illustrated in figures 13 to 15. The liquid food
preparation device comprises a water injection head 29
for injecting water in the capsule and a capsule holder
(as previously illustrated) for holding the capsule in
the device. For simplification, the same reference
numbers have been used to indicate the same or equivalent
technical means as illustrated in the previous modes. The
head can comprise a water injection conduit 92 for
feeding the needle 90 with hot or cold water and a gas
venting conduit 91 for allowing gas to escape the capsule
as water fills the capsule.

In the present mode, the cover part 49 is formed of
an first innermost injection and perforation part 49a and
an outermost valve part 49b. The valve part is capable of
moving relative to the injection and perforation part 49a

to close against the capsule's rim (not shown) by
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the |l ower surface 54 of the cover part 49 conprises pyram dal projections

53 formng the perforating elenents. As in the previous enbodi nent,

channel | iwg 20mamws73ar e provi ded wi th di stanci ng el enent s p8T/Epowoloess3e

t hanproj ecti ons 53 and channels 85 forned between the projections 56 and

t he distancing el ements 87. .The distancin elgnen% have a relatively flat
f £3a drs

upper sur PAEESPSF FAPHEEENIAG Nt RB HeABr 4nE%a t antd FFEnm fhe bottom

surface S4oardghkenefore forrpreventi-ngithe menhrane-broakhi ndering the
fl ow of beverage. Each projection 53 conprises, for instance, three or nore

cutting saphaeds.j éilatngear-ah &pexnS9L1REABE, esemeral /édgeani hes 60, 61,
62 are prg%%g%ghE8r 98@?@825%@g%ggﬁc8uk%'@QesHéﬁége orhen the menbrane is

perforate e el enen can notice that tearing areas 63, 65, 64
of the nephrane anecapeatednthugafiasm ngeorkpsaes'torimheThever age fl ow
com ng out of the_capsul e, The nmenbrane can be chosen to ensure the best
r epeat abi F-EJSP6r 'tHeCBPi PPcégcesitzd. Triepart PEGFEFD BPGR Ar@nfRenbr anes

have chosgn ﬁ%?%&kégk% uesubkscakt haugh pakynmenktcheepbrangs apeqnot
excluded fromthe scope of the invention. Another possible node of the

devi ce of aphenstivéhei onpi sfi thasteatedei nthieguréselBorsids. 1Fhe |iquid food
preparatign _devi ce conprises .a_water injection he 29 f injecting water
e capaar e anah eapsura ol a6e > SBopPatTgng v P Faseraton) for hol di ng
t he capsukeeirBbiherdevieg. aFBbcEbipkshireabhonhet halsanmpetakepeneaenunbers
have been used to_indicate the sane or_equival ent technical neans as
i |l ustrat 84SFER™t h82Ppr éVi 668SROAES. OThéNRed@TESGNCEoNPri §8Ta dat er i nj ecti on
condui t Qgigggngegq%ggnghe needle 90 with hot or cold water and a gas
venting conduit "91 for allowi ng gas to escape the capsule

The innermost injection part 49%a comprises

perforating means 53 formed of an innermost array of
perforating members 53a and a outermost array of
perforating members 53b. The innermost perforating
members 53a have a greater height hl than the outermost
perforating members 53b thereby allowing a more gradual
perforation of the membrane 3 of the capsule when the
head is closed onto the capsule. Therefore, the closure
force can be advantageously reduced. As an additional
beneficial result, a larger number of perforation members
can be designed which provides the following advantages:

- the size of the perforated orifices can be
decreased by designing thinner perforating member which
so provides a more effective filtering of the centrifuged
liquid with less solid residues possibly leaking out of
the capsule both during perforation and after removal of
the perforating members,

- the flow rate can be increased as compared to
fewer perforating members.
The shape of the perforation members 53a, 53b can be
truncated pyramids as illustrated or truncated cones (not

shown). The perforating members can also have a polygonal
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as water fills the capsule. In the present node, the cover part 49 is
formed of an first innernost injection and perforation part 49a and an
out er nostwoabwaepast 49b. The val ve part is capable of woviEPgQoweb@Bé ve to
the injection and perforation part 49a to close against the capsule' s rim

not sho bypressure contact with annular ring 83. The rj may be
oot oy B L e AT et e Cna Bl Bc L odghodve IR e otc. A
spring b;ﬁé&@gr@k@H@nhe%%@rcﬁﬁybgl@baQQQetQ providerhepklirenreeitg the valve

portion en placed in engagenent agai nst the capsule's rim The el enent
710 can béhienrserted fixedly between part 49a and an upper part 49c of the

head. When _tkt d_li . g I th o] e-gapsu t he val ve
portion igsp2§h2§%bggéﬁggg§ gﬁg%ggbggésfhghélgﬁg%ﬁgglagtg%fkg§ t her eby
creating aobackprnessdpeconptrhecvaktiiennmeansmetinkhé4systendt bat ai s dependent
on the force of the sprin% biasing el ement. The_i nnernost injection part
49a conpr F8§&spePfofaerRGIAeansC537EeFmeg Lof TaR I PRRBIFROSY &Pray of

perforatirg-nenbers s3aqandecacoutaenmeshcakkayeaf rpeyf orat ,ng aenbers 53b.
The innernost perforating nenbers 53a have a'greater height h i than the

out er nost tper Bysatinngnndrers 158both&éhebymabrowivad lacror€igr adbal

per for ati gn_of. t he cmeybrane 3.of the capsul e when the head bs glosed onto
the capsule® Ther&fore; "the®cfdstire forceYcan be &dvantageousli’y‘reduced. As

an addi ti enalfabenehiehabreesukt, cagl.ar ger 1nuabepnobspephepathen nmenbers can
be designed which provides the follow ng advantages: - the size of the
per f or at eBOSFiLPPceS €aRSHeécdEécréRsel By dési ghtngSehiRAePOBELPBr ati ng

member whiigh, 89 PEQYl 4888 1a0%k¢ (& [echi ¥ebL! LEELNYnAT (LG CRALLLT uged
opens, i.e., the annular ring 83 is pushed upwards by the
pressure of centrifuged liquid flow "f" coming out of the
capsule.
It should also be noted that the perforating members
could be retracted during opening of the injection head
for preventing a possible contact with the user when the
injection head is in open position before insertion of

the capsule.
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liquid with less solid residues possibly | eaking out of the capsule both
during perforation and after renoval of the perforating nenbers, - the flow
rate can we 20morsemsed as conpared to fewer perforating mwemmrea9/nddsss Shape
of the perforation nenbers 53a, 53b can be truncated pyram ds as
iIIustratggA g truncated cones (not shown) . The perforating nenbers can

al so have 8 Fygonalbase such as pentagonal, hexagonal or octagonal. The
perforating nenber may al so have a cruciformperforating shape . As in the
previ ous enbodi ments, the surface 54 of the cover part 49 conprises
channel s Aeahsd84df 6pAEdrbgrarséipas sghtehahngl srepapengeenliahiidf el ements

di recti on 6Pt hEoPnpact Cuarr 82 Erg  PIE) e e oy aFVaF o Bt s 87
pr ef er abl yapenpei gsemavibat, Lawertsvitadce whecHepriesseby eagsingt | ocation

95, onto the portion of capsule's rim, e.%., at its sealing portion, to
hel d the ¥apsul EPFPPAFY IR PPAcERABN T hEDGarFRSHESNs COPBAS S %2, the

annul ar ri;ng.83:h3cpPUshedrupwards by theipresavee oh eent khbuged Iiquid
flow "f" com ng out of the capsule . It should also be noted that the

per f or at i agdnenbepsudceuhdlberr ébrabvrédidar ichg opemiiag ofr the injecti on head
for preveggbngea possi bl e contact with the user when the injection head is
i n open posiﬁloh before insertion of the capsule.CLAIMS : 1 . Liquid food

preparation systensf @aprprepatihggtaecl tgvsd1tood teramrarfigadisubst ance
conprising a device and a capsul e renovably insertable in the device, by
passi ng water PRFOGERTELRE BGBEFalieeClnatReCORpIGHECICERPAISIVRg A

the capsule in the device to open outlets at the
periphery of the capsule,

a capsule comprising a perforable delivery membrane,

wherein said perforating means, are suited to be
engaged in perforation through the membrane for forming
with the perforated membrane a filtering means for
retaining solid particles in the capsule and orifices in
the membrane for enabling the centrifuged ligquid to leave

the capsule.

2. System according to claim 1, wherein the capsule
has no filter placed inside the volume of the capsule to

prevent solid particles from leaving the capsule.

3. System according to claims 1 or 2, wherein the
filtering means are formed by orifices provided between
the perforating means and the edges of the perforations

formed in the membrane.
4., System according to any of claims 1 to 3, wherein

the device comprises a rotary plate and the perforating

means comprises a multitude of sharp projections
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water injection head for injecting water in the capsule and a capsul e

hol der for holding the capsule in the device, nmeans for driving the capsule
i n centriwogatomazecper f orati ng nmeans whi ch are confi gur edTmePh@wiove3s o t he
capsule in the device to open outlets at the periphery of the capsule, a
capsul e congri Lng g perforabl_e delive%% menbr ane, wherein said perforating
means, ar 8X5GP0eH% 6TBE Bn§HGEA PN CpefPEr A0IF6H Yt RE-BUGh1PhE Renbr ane f or
form ng wetpstihe peehorated peabrane antilteni ng reangel,Qreretaining solid
particles in the capsule and orifices in the nmenbrane for enabling the

centrifuged liquid to | eave the capsule. 2 . Systemaccording to claim1l ,

wherein the cagsuggsgg% ggcfkhggr an8§g.hn§id%thgi¥ogggE of the capsule
to prevent solid particles Prom eavi ng the Capsule. 37. "System accordi ng
to clai neihdarvidualwbhepeenttibe hikt er cagtieanshareshatpedsby orifices
provi ded between the_perforating nmeans and the edges of the perforations
formed i nPERETREABIERE. T40M Sy%géﬁﬁécééﬁﬁiﬁ@ £6 é%?SBfOB?aPﬁBm?r?O 3,

wher ein tB%r@%¥5€§n§°@E i(8§s02 katapyopkatecandnkhenpept-grati-ngnneans
conprises a nmultitude of sharp projectionsextending froma surface of the
rotary pl abepirnseheatapsabé WhWencthélipcapsulréaicssi Aséimedednbyvhetdevice. 5 .
Systen1ac§ordin% to %Iai .4 , wherein each individual projection has a
. cast, vne _edge linel. .
section that sharpens~progressively froma |l arger base to at |east one or
nore perforating tip(s) of the projection and the projection conprises at
| east two cutting surfaces delimted by at |east one edge |line.
System according to claims 4 or 5, wheTein the
device comprises at least ten sharp projections or more
which are distributed across a peripheral region of the

membrane when the capsule is inserted in the device.

7. System according to any one of claims 1 to 6,
wherein the perforating means comprises sharp projections
suitable for forming individual perforations in the
membrane having a cross-section that is larger than the
cross-section of the said projections at the base of the
perforations when the projections are engaged in

perforation with the membrane.

8. System according to claim 7, wherein each
individual perforating projection has a cross section
forming at least one concave line in transversal cut view

of the section.
9. System according to claim 8, wherein each

individual perforating projection has substantially

triangular and/or trapezoidal cutting surfaces.
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6 . Systemaccording to clains 4 or 5, wherein the device conprises at
| east ten sharp projections or nore which are distributed across a

peri pher avonegimwersef the nenbrane when the capsul e is i reempeaojossstée
device. 7 . Systemaccording to any one of clains 1 to 6 , wherein the

erforati ng neans conmpri ses sh r rojections suitable for form ng
P ol Gual e e o BT BREhe B AR B SR kot TE B Eeian: FORFAS: i s

l'arger thanet-Bencrogsnaecktienietibhevsaid psopestbansoahstheashase of the
perforations when the projections are engaged in perforation with the

menbr ane. t8e. rsyspemtassondirng-to claim7 , wherein each individual
perforating projection has a cross section formng at | east one concave
line in transversal cut view of the section. 9 . System according to claim
8 , wherein each.isgkveduakbcpedfiagatonglptioj eCti ehchasnsubhst danbival |y
triangul ar and/or trapezoidal cutting surfaces.10. System according to any
of the pr&EEGIrAGTLPai el VRnEPEINA ésf%o%ﬁPE%FrPétFBﬁ VaFFEUFS pl aced

dOWNStrea@k@EtEBGbQGEB@r@Eh@gl@ﬁéeé 1l%ul§Y%E%”b§C%ﬁéde?sh@e@|a'”‘10,
wherein the flow restriction valve opens as a result of the pressure

exerted by the centrifuged liquid out of the capsule. 12. System according

to claim11, w?greg SEQ% fE%W restrlctl n. va&;e aﬁngrlse% an §nnular
closing ring. N ysten1accor |n8 t8 crai-h erein e annular ring is
fornmed onrtherfietavy ¢avee pbapeisdtd. abyshemaecendsnggt @iekai m 12, wherein
the annular ring is formed on the capsule. 15. System according to any of
clainms 10 to 14, wherein channels are provi ded between the perforating

13. System according to claim 12, wherein the

annular ring is formed on the rotary cover plate.

14. System according to claim 12, wherein the

annular ring is formed on the capsule.

15. System according to any of claims 10 to 14,
wherein channels are provided between the perforating

elements and the valve means.

16. Liguid food preparation device for preparing a
liquid food from a food substance contained in a capsule
removably insertable in the device, by passing water
through the substance in the capsule, said device
comprising a water injection head (29) for injecting
water in the capsule and a capsule holder (34) for
holding the capsule in the device,

means (40, 42) for driving the capsule in
centrifugation,

perforating means (53, 53a, 53b) which are
configured relative to the capsule in the device to open

outlets at the periphery of the capsule,
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el ements and the valve neans. 16. Liquid food preparation device for
preparing a liquid food froma food substance contained in a capsule
renovabl ywonsavdseisbe i n the device, by passing water thrprougiridessabst ance
in the capsul e, said device conprising a water injection head (29) for

infjecting water_.in the capsul e and a capsul e Lder (34) for holding the
RO R A AU R M iy - g S 5 1 A

centrifugatireBrapehfonahbrgsmeang, (83p)53a, a23krrvhi-chearareonhingured
relative to the capsule in the device to open outlets at the periphery of

the capsuhé)wherein said perforating nmeans (53) conprises perforating
menbers (53a, 53b) of different heights (hi, h2) . 17. Device according to
claim 16, wherein the perforation neans (53) conprises a first array of
first perforation oenheesathb3ayiandta seeandlarr ayicobisechnd perforation
menbers (53b) . 18. Device according to claim 17, wherein the first array
of perfor BEFORTAEABEr 8SEB8a) °andCeBEGRESEr Fay 16f CpérFfaraPifonfehber s (53b)

are of fseperehbativent gepBehsotReL)i Anhhg tadibah diriagt bensel9ngbevi ce
according to clainms 17 or 18, wherein the first and Second perforation

menbers (B58afos3b)oprvembdest (oAbl he upper surface (54) of a rotary part
(49) of the head in the periphery of said part (49) . 20. Device according
to any of clains 16 to 19, wherein said part (49) is made of a first
i nner nost part 18498pvand acseeandgoubermasin parnt waéddb)n wher €imssai d
i nnernost part (49a) conprises the perforation neans (53)
array 0f perforation members (53a) and second array of
perforation members (53b) are offset relative to each

other in the radial direction.

19. Device according to claims 17 or 18, wherein the
first and second perforation members (53a, 53b) protrude
from the upper surface (54) of a rotary part (49) of the
head in the periphery of said part (49).

20. Device according to any of claims 16 to 19,
wherein said part (49) is made of a first innermost part
(49a) and a second outermost part (49b), wherein said
innermost part (49a) comprises the perforation means (53)
and the outermost part comprises annular spring-biased

closing ring (83).

21. Device according to any of claims 16 to 19,
wherein the perforation members (53a, 53b) are truncated

cones or pyramids.
22. Method for preparing a food liquid from a food

substance contained in a single-use capsule by passing

liquid through the substance comprising:
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and the outernost part conprises annular spring-biased closing ring (83)
21. Device according to any of clains 16 to 19, wherein the perforation
menbers (W8ap10a@b)3care truncated cones or pyram ds. 22. pitetErea9f66636
preparing a food liquid froma food substance contained in a single-use
capsul e by pasa liquid throu h the substance._conprising: grEV|ng t he
capsul e i n cenfFi¥dgdl fot SEPSH ﬁhﬁPeC?ﬁFFé HEPhgTPEGLEEN Kt RE centre of
the capsukecrpassing hiquid EthHthbh%réUB$t@H@ecﬁﬁsﬁﬁEeCt of
centrifugation to forma centrifuged food |iquid, delivering the
centrifuged fobdskiigai difimem theovapsuhe, SwhéﬁépﬁelbYc@ﬁéﬁp§e§fperforat|ng
a nmenbran le b rfo S i ng the perforating
menber s |§e§%r%?8 8%?%ﬂ %O ¥ﬁgﬁ 5% n%%%?gﬁe %ngﬁg802%§P?90gation to

sel ectively flﬁbﬂaberhh@ cegtbehugedubequfdoﬁeavqngdtheomapSGIe fromthe
solid particles contained in the capsule.

capsule,

wherein it comprises perforating a membrane of the
capsule by perforating means,

maintaining the perforating members in engagement
through the membrane during centrifugation to selectively

filtrate the centrifuged liquid leaving the capsule from

the solid particles contained in the capsule.
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