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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-shaped part of the receptacle is placed; the other part
or lid being attached to a driving axis of the machine. However, a disadvantage is the
intensive manual handling. Another disadvantage is the difficulty to control quality
of the coffee due to a lack of control for the dosing of the powder and a lack of

control of the freshness of the coffee powder.

Other devices for brewing coffee by centrifuge forces are described in WO
2006/112691; FR2624364; EP0367600; GB2253336; FR2686007; EP0749713,;
DE4240429; EP0651963; FR2726988; DE4439252; EP0367600; FR2132310;
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capsule in the device,
characterized in that it comprises:

a water injector, as part of the water injection head, arranged for introducing
water along a central axis relative to the capsule holder,

means for driving the capsule holder in centrifugation around an axis of
rotation (I) aligned with said central axis of the capsule holder and,

at least one opening means for providing at least one liquid delivery outlet in
the capsule which is placed in a position relatively offset to said central axis of the

capsule holder.
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The openi ng neans, e.g., piercing nenbers, engages the
capsule in such a way that the rotational nomentum can
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device about the capsule. In particular, the opening members are mounted on the
rotary engaging member or capsule holder to open the capsule, e.g., pierce the liquid
inlet(s) in the capsule, during relative engagement or closure of the rotary engaging
member and the capsule holder about the capsule. For instance, piercing members are
placed sufficiently in relief relative to the surface of the water injection head to pierce

the capsule when the head approaches and engages the capsule in closure.
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capsule.

The driving means of the capsule holder can be directly connected to the capsule
holder or indirectly connected to the capsule holder. A direct connection to the
capsule holder can be obtained by a rotational drive assembly comprising a rotary
motor and a drive transmission connecting the motor to the bottom of the capsule
holder. The drive transmission may comprise a suitable gear reduction or
amplification to provide the correct transmission rate to the capsule holder in function
of the motor speed. An indirect connection to the capsule holder can be obtained by

transmission of the rotational momentum from the water injection head to the capsule
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passing water through the substance to form a food liquid,

opening at least one liquid delivery outlet in the capsule which is peripherally
offset relative to the centre of the capsule and delivering said liquid from said at least

one liquid delivery outlet.

In a possible aspect of the method, the at least one liquid delivery outlet is obtained by
piercing the capsule in the device. Thus, the capsule can be a gas tightly sealed
capsule comprising ingredients such as ground coffee, instant coffee, leaf tea, cocoa,
chocolate, a creamer, sweetener, and combinations thereof which can be preserved in
protected atmosphere conditions for an extended period of time. The capsule is thus

opened at the time of use in the device.
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during centrifugation. A flow restriction within the flow path of the centrifuged liquid
enables to control the release of the centrifuged liquid for improving the interaction of
water with the substance within the capsule as well as providing eventually foam to
the liquid by the pressure release and the shear stresses which are created at the
restriction. More particularly, the flow restriction means enables to maintain a

pressure of several bars at the periphery of the enclosure and to retard the release of

the liquid.

More particularly, the liquid delivered from the capsule opens a valve for opening

when a certain pressure is exerted on the valve by the centrifuged liquid. The valve
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amplitude.

In a possible mode, the valve means can be calibrated or adjusted to selectively open a

liquid passage through the device at a threshold of pressure in the capsule.

The liquid delivered from the capsule can also be filtered by filtering means provided
in the capsule. Such a configuration has many advantages because the device is

simplified, the filter does not require cleaning since it is discarded with the capsule.
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I nvention; Figure IS a perspective view from bel ow
urgier priessueapHgphie fim & hendentire it Joduble fibgtahes Buétsas ground coffee
perspective view of the capsule with the sealing foi
Orrl%arfﬁ?ﬁs ut vitgﬁ? fakgn jrga roeﬁfassgn@@é CNEHNRASERE GFe ipfgEaction
GERSUI F aGhod N stafYEAHd Lquil] FHERLR §oteR iRFEERS M e
m@?§m10fa?§% Fﬁﬁafron1ab%€g’&? theggapgdﬂe of ?hep eo8es
ofi emtrectionp mfusio g adrptions das@etiepelduiione dispemsiont ntixieg, i d
from.bel ow of t capsul e of figure 4; Figure 7 is a
c %?lgﬁ%tfg%m\gia@a/%?ﬁﬁ%ﬂe bever age production device of
the invention; Figure 8 is a perspective view of the
beverage production nodule in open node; Figure 9 is a
Ther tews “'glerstrigo ngito ke tekenanoidroddrienss-andof inchidesibo ercgbnical
roduction nodul e.in a. .closgd de about th sul e;
orf G GBS B Bl Gigfpel B BRG0P
Figure 11 is a view of the water injection assenbly of
the nodule of figures 9 and 10; Figure 12 is_a cross
Additionad featurgs efihe invgntier, wilheppepr Bdbe detaiteddsgennsiogiotithear
! ut for another enbodi nent of the
ﬁé%%%%?&%%ﬁﬁggbure 13 is a detail view of the nodul e of
figure 12; Figure 14 is a cross section view of a
variant of the capsule of the invention; Figure 15 is
Figuig; log MPBRFINEEISY HEMAPOFREr # FEDSBR of e @aﬁgwe of
figure 14; Figure 16 is a perspective cross sectional

vi ew of a capsul e according to another node of the
Figmeénis iagarspective view from below of the capsule of the invention;

Figure 3 is perspective view of the capsule with the sealing foil removed;

Figure 4 is a cross section view of the capsule of the invention;

Figure 5 is a perspective view of the lid from above of the capsule of the invention;
Figure 6 is a perspective view of the lid from below of the capsule of figure 4;
Figure 7 is a perspective view of the beverage production device of the invention;

Figure 8 is a perspective view of the beverage production module in open mode;



Figure 17 is a cross sectional view of the capsule of
figure 16; Figure 18 is a cross sectional view of a
w@eapsaksssaccording to still another node. As ShOWEP1008/056412
figures 1 and 2, a preferred capsule 1 of the
i nvention generally conprises a dished body 2 onto
which is sealed a sealing foil 3. The sealing foil 3
Fily8re 388 lh@osQREQicRaPEEW RIH EaﬂnerA 1R G aé b&Jb@agQCiﬁé{dlﬁhoﬁ‘module
Seal i ng annul ar portion he rim4 can extend
ingudlesed dwodegbaritribe eapswlgl | annul ar portion, e.g., of
about 2-5 mm The di shed body conprises a bottom wal |
6 and a side wall 7 which preferably w dens in
FigicelOtik o cMifrgel &idvabOBic RSN EMEr®H; t he body opposed to
the bottomwall. The dished body is preferably rigid
or sem-rigid. It can be fornmed of a food grade
151 ' .
PR E B yich, B e R RO ity bPuR RARICH s 0 na 10
a conplex of plastlc and alum nium al l oy. The sealing
foil 3 can be nmade of a_thinner erial such as a
Fighrgdl?iig a |CEQsp peptianal|Vayy Phe PeF3es péO%&PPlil g ngﬂﬁ%ﬁto figure
9 BB oM chiBbaRcpPoPERARLLEN. Of plastic and
um nium al l'oy. The sealing foil is usually of a
t hi ckness between 50 and 250 microns, for exanple. The

seal.i.ng foil I can erc f or creating the
Figheds 1 ?ﬁldsﬁaﬂé{ﬂﬁfv ohibe F ngfl fgt (s) as will be
described later in the description. In relation to the
enbodi ment of figures 3 to 6, the capsule of the
Figwiedrtis & arase pstios esvaer 4 veiiant piethd eapsitgrafithgingentiod; 8
which is inserted in the dished body. The lid 8 and
body 2 delimt together an internal enclosure 14 for
Fip@eaisvs BgidwhBomagdesidelf anciel @2he Biglrroatigyire 1he
capsule fornms a symetry of revol ution around a
central axis A However, it should be noted that the
FIEARSH 4 PR IRRE SRR PKE, BuBLI LA B35 by e oce
ofsheimventarn; a pol ygonal form The lid 8 is illustrated
in figures 5 and 6. The lid can take the formof a
di sc of plastic conprising a central portion 9 and a
gg,r '1@*1@5%¥os?95&1b9z{1 vilesz of {8 caid & idps f4,0n can be
bst anti al l'at and may conprise a inlet port 11
for enabling the introduction of a water injection

e r. of the rage production device,

PR f ciseoatg inal | FaeHeCoramEs S hehet Tsdeend
by a tubular inlet portion 13 which serves for
ensuring the water is guided toward the direction of

As showsomntlprestl andel, I@dm@feltr@i eapsuled of shpineerdionegensnaly of

cqtmga%sgsu a? a%sﬁenc{: ‘t?odyrh nl%o which 1(s)§é‘larled £ g]e%ln%g foﬂe§I l’ﬁledsee{ﬁn%kfoﬁ 3is
sealed onto a peripheral rim 4 of the body at a sealing annular portion 5. The rim 4
can extend outwards forming a small annular portion, e.g., of about 2-5 mm. The
dished body comprises a bottom wall 6 and a side wall 7 which preferably widens 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 plastics, e.g.,
polypropylene, with a gas barrier layer such as EVOH and the like or aluminium alloy
or a complex of plastic and aluminium alloy. The sealing foil 3 can be made of a

thinner material such as a plastic laminate also including a barrier layer or aluminium



exanple "dry powder spots". Preferably, the inlet port

is closed by a breakabl e or puncturable closure part
wQA.2008/Tk86S6 part serves to prevent substance of PEEEP2008/056412

enclosure fromfilling the interstice between the

per surface of the lid and.the sealing foil. .The lid

allof oy REPTOBREPT SbBlas G hHBI™ Aoy iaflélﬁ S%%migrfeﬂ itirsygibpota
thicRhéB BLIWRGN 58 GRE 950 ricrbRE &k BBld. MHe Q8RS Foil RlcHeAcan be

U-shape in transversal section (figure 3) which opens
pignged foe ceiafing thicomaterf intoh ends thg|bemgragooutlet(Fhas widldwsdeserebed later
1.nr%%e(fierrabtl.(%tcontinuously extending at the periphery of

t_% ??d?é hough it can be replaced by severa
IndtBEeNtd the @biboliaas SLGgREY 3 100f) Shoktipsillc BBh gy &GERACainPeses

by reinforcing el enents or walls, Por‘exanple. The
ancign¢raeembey feraaiag 8 liddhihich ésinsgitedrip e dighed prdy afhe lid 8 and

i 7 int . . P .

b P oL o RrdBUEE ) B R e BB SRl 22
Proftraitenhd bepselo dhosr §nidetanell ichelutiod hreahd agertet esis AlG.

The outl et openin also forma restriction in the
Hewexsrdt shayid '&f‘eli*ﬂt?‘? %&b@a CRPSYLR MY RotsscsHAly havs & ciralyr

E60H LbhMOBTs W Gl inthy! iSicd BloBRE frth QRESs hRGULOEL I form,
SiMﬂ ch can b% ;ﬁgedyas a Punctéon of ?hgg%ygg 0P8®gona orm
Theelue 8 ag@ustmtdseingrgndesceahd G-dihe ilidsha ke thed ormed prdessd phastic

ristretto coffee extract, .i.t can be adyant ageous to
OIS SR RIS AN g 2 pcrAl PgFon, g Ao FCiiakRHieR ap be
sub@hh@8lyatd hAE hay EOMpAsSA TRt ALl fop éﬁabﬁﬁ’% 8t inS6RIcli6s of a

openi ngs create a higher resistance to the centrifuged

witegyagtion membeeatha beyasrgparodustivh devps dh ¢he ingsrral side 12 of
consequence, . the_ jnteractign .hetween ter. .and t
o §Br BE ARl B ko A R PR RaieRBls e

enistrigOfht e@it&ad pelded Avakd thdslircadiatof the béttdin 6R oty td Oifure
openi ngs_nmay_ be slots or holes which are distributed
coapletp metting of thgysubsianggindhe pralesyrreng sopeduced sl pf lkaying for

I th I £ 15
g OSBRSS, SR A1y o
punatvealiye elbarralphy 14. This pért sdrats toprourat substahdrast thdrenclosure

statjstical average size of the partjcl.es of the, i
gt Intpighoe WpTeiic ST sfEed qfa’%‘@ g tercding feis
: i
R 4 PO AT A o AfTeess 16. The
cotlectingalecgye farnsr 9-sbapeiin tiahsvebat st ffigune3 )y ebieb ©pdi6. in the

.The slpts can Be.r | aced. b %ol s of. circul ar section
digesipng’ S ardiedd) TlkaPras i marahecQrinouly wlpduc e
petipBErydft thd1ed Plfolubk itQ@sn BF réfifca BhstansiQtischieniork k&etdeny

recess 16 fornms a peripheral groove of small depth,
paatiens wivel e e Bcpatiaied by reinforcing elements or walls, for example. The
collecting recess comprises an inner peripheral portion of wall 17 into which is
provided a series of outlet openings 18 forming a fluid communication between the
enclosure 14 and the collecting recess 16.

The outlet openings also form a restriction in the flow of the centrifuged liquid in the
enclosure. The centrifuged liquid is forced to pass the openings which can be sized as
a function of the type of beverage to be produced. For instance, for espresso or
ristretto coffee extract, it can be advantageous to provide smaller openings than for

lungo or "Americano" coffee extract. For a same rotational speed, smaller openings

create a higher resistance to the centrifuged liquid which remains longer in the
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10 mmto allow the introduction of piercing nenbers
through the sealing foil to produce outlets for the
whe@saaesé qui d which is produced in the capsul BCHEPW0$/056412
explained later in the description. The coIIecting
recess 16 further conpri ses. an out er per
CHBSHIE St SRF U S REHen BERiFR g 0 ARCRRE: petles

higlker@hd 1iG8iddas RRE O AdYe inldderc@YsRls. portion 19 can be
engaged in the seat portion 20 by a nore or |ess tight

A$ 1lkus@¢tg<égehht§rﬂxaml¢ ﬁmmp@nm@amas éa Bloﬁgorﬁ@mveincllzam

he |nter surfac
agbERTD R A0% b FrisEb PRy P8R Rl HofeShiEe'Eihe
mﬂmtsela 0568 dyn e @F FBROS 0 200, pheerhiflg %$$rohpl(§3foeH108These slots
further sealing against p033|ble ingress of

haye pygdeniablyeviditthahig seber thampthe statisticad awagqﬁz%%dbe particles
ofttfl@ s&%ﬁw ®or ga é"rtﬁ slo‘% W]?}zer e tﬁfof § ?th%ﬁ%bﬁ?ﬁlbl%gs fora

recessed neans c confl guration
subkthineuthidie psagrbmﬂwcd‘ffee nThdgots m@ezxw‘ndtlh@ecbsfsu@rﬁn t:hn certtenl

exanpl e, recess 16 can be f id 8 and
parhien € pgin %%Pttozn thceﬁéceéf» é@&leﬁ %ﬁqepﬁa@{ AL
al i L.on
S b o) e S e

pmmM@$®%hé$dmwhet openi ngs, e.g., slots 18, are

r ef er abl d at or.close to t art of
T BBk Les Th o weeBe B heoBEner ar LT Ak Devech 2 and
10TR& Bf 90§, tht RRroRgftdn Je&eink In%ﬁh&réﬂhkdugh%@setaﬁng ﬁnl to
gui ded al ong the inner surface of the side wall t he

produse, ouulptStf@r thh érq“mdétquyi Yﬁblcnzs bduded in the, capside @Sh‘efﬂl
t he ots. s ful I

tlhe gesv\ﬁgtlon el“he colleéctllné Jo%88 & flh ?%n%t}se§ AR outer

pdﬂipﬁaaﬂp&ﬁdly 19 fSnanP s Sd%l b%aﬂﬂl% eitd atsemeortidie2 (5eht BBhed
foil could cover onl e collecting recess |nclud|ng
badye The gutsh peitiopHa cgn ¢ §ngaged ¥hihasept hertipg 20yt MRk ortlps

r r f:

tigth it SngfR0m05. An'ehn Blec AR pehticH $1 PRERe MBAE o inomal

suHaveyfthe sidbivallpeithe balyl ahdah sie diectiadethe aoftdre i Headished
menbr ane ich is sealed to the i nner surface_of the

bagly SR §xt5B& oW thhsiFessde ﬁsﬁaﬁ fyghen SAingreagsbpessifc inggess of

liduY S&%Q{pthellfd @& 3 t@ﬁ&f the @o&;héf thé ¢ gésluI Wﬁﬁrlse the

an al so be pl aced i nsi e encl osure adal nst
formaif the wlledtagered@saf medns chin thke Aiffértriteonhgirhtiomwithout

) filt t f . f
bt T Tlof 36 et Fal et TARPsS 16 5P be formed
bﬂ@k@nlmattﬂ@mﬂ@bv@ﬁ%f@ﬁe b dayal (b nagehtdd MUighrOW). B this
t he encl osure y creating a higher pressure drop. A

cap¢,|theputoparipberal pertign yb%p@“rbq‘ omitegd. or thin plastic film
Am ustratleg mgtlhg 1gulpers],t e tser}rleessolfI out"ilcteopg'l%ngsf etgh eslolté 98, are preferably

placed at or close to the widening part of the enclosure relative to the central axis A.

exgb rfeltliqate

Therefore, the centrifuged liquid will tend to be guided along the inner surface of the
side wall of the body, up to the inner side 12 of the lid, and then through the slots.
The lid 8 is fully closed by the sealing foil 3 when it is sealed onto the rim of the
dished body. In a possible alternative, the sealing foil could cover only the collecting
recess including the region of the slots.

It should be noticed that the lid 8 can be a rigid or semi-rigid member made of

thermoformed or injected plastic for instance. However, this part could also be made
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The Iid can be sinply inserted in the dished shaped

body or be fixed by any suitable connection neans such
W@200854865¢ r asoni ¢ wel di ng. The system i ncl udi NBCHEP2008/056412

capsul e of the invention and a beverage preparation

eyi is illustrated in figures 7 and and descr,i be
offehl T et ek Brnceliin faSes Sudie o fendiyfed oty Sifhou
de?ﬁ%g%t&%%gp@éﬂh@i&@f{t%ﬁge preparation device 23.

he devi ce has a nodule 24 into which a capsule can be

It carsedsa belnotiied theapdilice wel semplsg ba plagetiingidp sheagnstosfigragainst

R SR CREF G0 HITATRRRYficuR bR Pl N0 i o

ex@mple EtGub§ighefo VB tBingRmRiide ARl ahdI6r BRBEISyiIhaWhe release of the
materials). The nodule 24 is in fluid conmunication

copjrifheesl gt @putslipin gnelasers Ryscreatingradyighes sasyer drops A falter wall
cepyl e bR thilBO0S, HE B4R B oRUBnEInL SuRloRub B

Tisulppean. beAimplyansdned tirethe 218hies shapetl bedy pir v fixkeicbyt anylsaaible
water in the quidH@ircujgﬁggfore wat er enters the
CORBERIIOR MEPRE SYAtAs DYHEEISERICYUHIIBE. i nserted in the fluid
T dySteht inElﬂdﬁﬁgadt cap§uiS bf ¥R R enfioMhflPa Bé\%?élgte:}?%fa?ﬁi%h\ﬁ@birce is
or "alternatively can be in the water reservoir that
illbgcatarein feguwast eanddbandedescmbeslumiv.case. O course, wat er

can_.al so be taken directly from a donestjc, water .
TGP Y7 CamRERSr TS L AT PG} & betvrags eggration
devite!NETROAN & Zf adhodBV2PTRS Ui aocrapﬁl'l@ BarPbe BESWL Yhe

pressure. For exanple, a pressure of between 0 and 2

capsirle aprivies atforssyhstrnes for beysg biwednng theeqapbapadmarved fiem
water. inlet o he dul.e,  Vater at higher,.pr ure .

enf Rl bl b SRS P BF e ERSFURLER R Bl

arldSinétighhit 286 nBieRlsd. THeshOdul® PR in Thed BdrBitufigatioathH e a 2¢hter
can conprise two main capsul e encasi ng sub-assenblies

supply sgoh aymatey reseivpiriZSi Adled arspertimgags s4chrps a pump 26 is

SRS Qe O RARNSAT T Ly

hettem 28 ubfasthenfrbiidsd foolicat par in niffugd arnditdefdre wagr re@nsthe
for the capsule in the device. The two assenplies’

m%q?la%-éﬂlet%ﬁ%ft figater £on Rtosgieddn é'%?pt::[‘ﬂ}ﬁ STPHEEhGH! frEYh Water

co%i‘iﬁ«%‘?rgﬁl Yy r&eﬁ%ﬁ%%ﬁté&ﬁﬁ%f ANELH (RO waM:S }e%g?'vgﬂr-th&g)%comes a
['1quid recelving subasse y 30 conprises a liqu

walachoiBP jn fush cescapkeyrsqvatteriedn nlyo dn tekesidgecttyf frommer domestic
t hecentrifuged |iquid com ng

%ubasanblg f or %%gdingt
VoG SUBP I HR @§%§® t0"E B8 vi ce receptacle such as a
WakP & bOfedss thelhi8dudlé MiafliofUsibssui® drbveR BIBHNIBA e QRrdMEbA

a liquid receiver 33 formng a '
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 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 the capsule in the device.
The two assemblies' closes together to encase a capsule therein for example by a

bayonet-type connection system 31. The liquid receiving subassembly 30 comprises a

liquid duct 32, for example, protruding on a side of the subassembly for guiding the
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cylindrical wall placed at a short distance about a
capsul e holder fornmed by a rotating drum 34 into which
wo besaagssal e is inserted as illustrated in fi geeEEB2008/056412

The liquid receiver defines with the drum an
i nternedi ate cavit for oIIect|n
Ce\tt}rtf}lg 1ERpFAMRES ¥8§é? CF‘R? 8 2PESET ﬁfffpgar?le %@ GW‘PH% of

grhgsqvh@hdrlﬁ& aLMiiDeh édﬁhﬁeﬁemnmapa 1ighif ridleReed3 mEaNse b or
driving the capsule receiving drum 34 in rotation

cyilindiickd viaheplangd at e shrst gistam¢reabdni & r:apgulnéla hi;r tiumgd |bse rotatlng

iR RoMfsR iRt SbRee s MhisFlef ARyigfe oRRe ifa®

reﬁeib@&&ﬁﬁ&i Witls iERiriSes iftchaddite CaVNiBt 63510l €olCRARg tifd INGhidas
water inlet 35 connunlcatlE%ﬁypstreantmnth t he wat er

wi b exphdinedupter prthe descriptien. iBstow Srcfliqyid wseigingmybasgemblys0,

arW.B[aﬁEé’ PR i 1?1% il g%g? c@lvh% Y GAaRs goﬁ‘egt @grthe

an I nterna nentary s
mmeﬁemberthe capsul e. The rotary drum 34 prolongs
elf axially by a rotating shaft 37 chis )
THRG MERNS GBI Predsiab ylaépféfsr BRiA4E Vrv‘grhat%n\)f@ sugpligd by

d&Hﬁ&f F pa®epf the liquid receiver 33 by a
Fotati ona guiding neans 39 like a ball bearing or

Thﬁexentbemtﬁeaom ﬂlgqaséﬁhﬂﬂﬁémnmlses hevat@tlmlreymdkr cmprssiges ivgee chlet
o rotate.arou an axi.s. as the outer
3Bl el abe Re MRl ve 1o the
IndeMiiseto IhBcd 9 W 0, HERCRAE Urudd 34 ?snshﬁﬁed‘ és)%eﬁolfoaf @apsule
housi ng 43 of the nmotor by bolts 44 for exa

hotéas yeifli @aintegan) pa‘rlng%nfcoxnplsrnptltaoediamd to eccivet ngr: ﬁ%nsele The
he [ ot

1rosahr¥;ﬁe {;olor}% l? gx1aﬁ§8{)y %otap %%sha% 3d7r \ﬁhlcﬁ IR rnaln?alned n

rotatjofSltrtiaflosh RS REND ky ar?Suteidlsast BY usﬂreatq@rti ﬂeBelfld:r%rtﬁﬁa 10
and 11, it conprises a centrally arranged wat

ror%yoé@ltg@rdl%m%m%w like 7 ballpariag gt needle braripgg Ifh@rafqai%uthe
rogafé‘%t rlJTlll %fd %EFG(PE)VIJO arg d Weﬁlran aQtsq%l%Eeag ‘t’l{gjcgdtecteo}s@% of

or transporting water from
tht heciviot etﬁxféﬂ rtletiee mah@de\ocust Tat liduidtrb&iver 83 icani Bafleet foa
prot%ggﬁﬁln5|de t he enclosure 14 of the capsule. The

hasing hegnotos by Bp et B xRk dRIHENIRESREP M Sl flaced
at e 1%te§ﬂ@$ Qet()v%@ryth%rro{ahﬁ% %1 37 of tﬁp hﬁnﬁ OnLthEh &t & of the motor

puncture hol e through e closing foil of the capsule
4Cand through the eventual breakabl e part of the tubular

ConsuFerlng %he water 1nj ecltlon subassembly 29, as illustrated in figures 10 and 11, it
comprises a centrally arranged water injector 45 which is fixed relative to longitudinal
axis I of the device. The water injector comprises a central tubular member 46 for
transporting water from the inlet 35 to a water outlet 47 that is intended to protrude
inside the enclosure 14 of the capsule. The water outlet is formed of a puncturing
means 48 such as a sharp tubular tip that is able to create a puncture hole through the
closing foil of the capsule and through the eventual breakable part of the tubular inlet
13 of the lid.

About the water injector is mounted a capsule rotary engaging part 49. The engaging
part 49 has a central bore for receiving the water injector and rotational guiding means
such as a ball or needle bearing 50 inserted between the part 49 and the injector 45.
The engaging part further comprises outlet piercing members 51, 52, 53, 54
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About the water injector is nmounted a capsule rotary

engagi ng part 49. The engaging part 49 has a central
wdo008/1#8856 r ecei vi ng the water injector and r ot BCT/BPBNS/056412

QU|d|ng neans such as a ball or needle bearing 50

vveen t he art 49 e in or. 45.

i FGrpatec st Snbbiet He 55 O litinat 43 Thpist nie mifibers

calBTRBTH o?ﬁndr{k%l %éaonéiaznﬁ qts[a%drtgndﬂgcymﬁc@abi@t&aﬁ BEPcrforate

eng Ggl ng- wal | part 49. The piercing nenbers
sngalhddes 191t $caling fonldd picthk cpsute. dhe pquuhg membaﬁtaé@arranged at

thi(a: ﬁt I{IIIFPQGQ%%Q L acﬁf%bi)reegetr 1§ Ut (f% ggsgr rdat?%éo n& CROYE rﬁ% openings

inTRNERKEc I6rehd Eérﬂﬁﬁ%Gd ﬁt]ulﬁh@ 1aes tlﬁfbapyul@fon&lh% bl Sfeams
tJor eferably evenly distributed to provide several
ofd ngsmthe capsule for the centrifuged liquid to
c | ‘ i
%c??%?%wﬂgmt BBa oP e R o Sk St LR TR Rperhbig dofhurtrer
cantjjrided a oﬂvs BY3EHS sﬂ‘ﬁbmoaﬁommg theefllove ofifiquiid elsat & disdhdgzed from
system 56 for contraolling the flow of liquid that js
the id%ﬁ%\ gﬂéda¥VFéﬁ§t?fHé6&é9| g @rrangsd apdhg ea@y@tr%m@lgéawg%ﬂ

49%&9@&%@1 Sanly ﬁ?lﬁﬁ&gégﬁé Ipehﬁﬁlys 7SEiER isrtgas%a 'Eﬁldér%h%fbr&é“@f

form of an ann ng portion 57 which 1s biased
elwﬁﬂémadlntgmémscﬁé sufh ed asmlgs: Thoadhulgr oreapmgpertaucty asludes a

prERingfEiphar ey a7 iRl ARnhk fotes fp I PR alimg of

thé @éﬁﬁle% bk RBIcRE 'iésﬁlit% "tlfé' fiéw BT AqAl uhdl& thaRsel & thOclR&ic
abl'e to restrict the fl ow of I|qU|d under the force of

loadqeg alea@& iThe lsurémer%f o o1 2 Tone M deeins@asiag thicoeahng
pressure in

ersgg el 1n ahzeécgarez].her ee?%;%lg% 801%88 %a} Hrt]%.; CpIDFipc.an Inferfal base

poFAGPE0. Sﬁleﬂhstlﬂlcﬁtﬂﬁ@m&?ﬁ 88 thiié ﬁi@et@&l in thpa® [88dtécbetween
| padi ng nmeans 58 is thus inserted in a space | ocated

thp basgenortiarne) Hrlkecqypiarifeise portivnd lpfdkuensaging pag dd. Therefore,
at Etce}é%t p8§1t19n ]thé:’ Ené E@gjo%gt?cgl DOLMRL Lardd S%E}F ¥<§ PR eC?U&Hﬂ Lorfthe

posI t ngagi ng portion
rimyod tl&mcahoaﬂp and)dr olsd ¢ugnpoessiveesffcctofahe tdsdicatynsatses8un d er
t he conpresslve effect of the resilient neas 58, T%fe it

Theagroit'e cosigiis W2 SeBRY sEBRY [GChegmpricEHEbu %EPP;SP‘P%
62t %Hﬂéh %F?tﬁfai% inotﬂe g{t-ﬁﬁgl' afn'huﬁ? clMHl&? 680 @H{quﬁr fe@el‘ifﬁl

I nter annul ar ¢ of the I'iqui ecel vi
subadsambbrifl wh@Gthoven su‘thlesemlables alsadssedindlatespore aaiodsne dbout a

|.at t . t . h' t
cApSHE Tt Bl o fOR 5P F et b BRR L i Kt fapifuBla
hcfﬁd;hﬁdefr BERSLrk kithe bk st RSugR RS SAN Esylshat. TRRSRREod 67 RUIH

val ve system This portion 62°is preferably fixed

proferabhefixerbers the pbassenably PHeTlautvhesserblyyfufthen dpapprises a
hanapﬂl?gr II)OSI%OII 84 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.

As already mentioned, connection means are provided for the relative connection of
the two subassemblies 29, 30. For example, small pins 65 are provided on the side of

the tubular surface of the water injection subassembly 29 which can engage side
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handl i ng portion 64 for facilitating the connection on

the liquid receiving subassenbly 30. This handli ng
WORH9%/14866664 can have a knurl ed peri pheral sur fPETERGI8/056412

handl i ng. The handl i ng portlon can be fixed on the

f
lookigg BpesiAgic op (¥ SRR ipf Bl sESHIHE aplosembiy 0.
Therefoh BbiiEctibn BetSedh thrrtwbaubdskérablies 2as be Aarried baskblya

nmenti oned, connection neans are vi ded for the
rotationakangulag ghhical eJasuse W@FWO&&BEB%% RiRstozpgagethe

bR CE: Of Filee, Ot Bl Rl cff be SRR TS

thidhyaitappeeamnectimgeesisdidranitantg, vtheeudingsmeéBiseon atttaeslatxonal

clotg‘gg%p%%?\g{c;%sgg he i aw d Eﬁlﬁgﬁl@ngﬁgubassen‘ol y -
mé&%@@é @W&h%?tlfﬁﬂvaﬁpﬁ%drk?gas%ﬂ n%? o?dxhgttﬂﬂe%%wm

ar” or heli cal osure nove or enablin e

prigiiple. Te epgde detibeisaipenstbyopeving the ©6. su&sscmbhsae” 30
of her . connecti on ,neans can, be egﬂa( I%ed tore ac

- relatiyely qpeanather. g, by dstoopeqtisg e ¥Pe Fonnee

sep mhﬁ mengzomﬁaab%e.%nés- b6, 30Shahiref! a GhereLuse sem@m&ap@@ne 1
eenwsgg l?§ person skilled inthe art.
84

congaipiog lado mn9¢ carhl@sm?den thecﬂn:vwsf ikes, Meeeddn, ﬁhe)ﬁawty of the
oS 1RGPl e e RSB s
-gastight' c¥dszt iby ehe/sealing ﬁnbl hﬂ'fe deeicg is thery cldsablﬁgntlneshbasgemﬁg 29

e e RSB L FR A% pbtRcion means

In RE M REd E@sﬁﬁéﬁ Qhécéb@&l%@é 6beﬂ€d By f&%t&qhﬁkﬁﬁ @t pitirces through
inserted in the device, i.e placed in the cavity of

thetspaling ol of s capsile amd inieducing isseltthrough he Wﬁt&b@éﬂl?’ﬁ of e
cal ) RE e i SR Rofid B AEicOh e G SRty of e
- seabing ﬁslsh;nﬂiey)uﬂet Hetcing memh&rsﬁbd4bW(aker can thus ibe mtroduced in the
‘ b I 0 and | ock t
conFHg WAy SEEI TR NS PR £ URnE BofeE S b angFa e
mjmbﬁ rsubaak&ﬂsl&rs té AR w RhSfoGBSapk Misupbult hile Qvaaltérrigui‘nwdhced
of the capsule and_introducing itself .through the

in. ihe epshiel can bgslriyen inetatiopdylactivating threrosananatprdd. The start
of @Eg‘-@"g@gﬁak gﬁﬂfrgﬁxﬁé&ﬁeﬁc@ﬂ{e‘a ‘1%('53 ?xf thE Shrfid anQ%s Eér F?K)glflt}’oén%ﬁan |

Iercing

beig irtrodaeed infthes cdpsulerdr shghttyeafter or bdfe»recthqs svdter mjeandxh e
~central water injector 45. Venting hol es can be

PR i n the injection subassenblies to allow gas

Fof Rs!fice? Ranighebe aivatitageo3 ifbrebré@inR grownd dbiffe td@R@w during

- several seconds that water fills in the capsule before s_tarting the centrifugal operation”

by rotating ihe capsule. Thus, water can properly infiltrate in the coffee before, the ‘

liquid is centrifuged théreby avoiding éoffee area to remain dry in the coffee portion.

The .centrifugatidn is carried out by rotating the capSulg around the central axis I of

rotation of the device that is preferably aligned to the central axis A of the capsule.

The rotational speed is preferably of from 1000 to 12000 round-per-minutes (rpm),
more preferably of from 150'0 to 8000 rpm. A control unit can be provided-in the

| device for setting the rotational speed according to ihe nature of thevl liquid to be

brewed and/or the substance in the capsule. The higher the rotational speed, the higher
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in. The capsule can be driven in rotation by

activating the rotary notor 40. The start of the
wa@eosnidosgal operation can be carried out at ther/EPI0BS/056412

time as water injection start being introduced in the

capsule.or slightly after o fore this
the Rfeseire b%eXSBS‘iI‘ %&t?ﬂ%ﬁe%rthgw e 1@3 hq Gropulpepd t etm%e ghbstagge is
codhaaiet dgeRusddwill Mtﬁ%&}ﬁu&r nqmnlf&tfaﬁﬁ%,noh@e BHat Bigher
during several seconds that water fills in the capsule

rop¢iporlespetds rpmm@te heviog nf e ffesgairacipontaninga bwqr@olad Porgent

sigotdne BRI i OpEraiTThe SaPb P shdndrt L Blefiptllgoeds

provide dbfig: siHifiee saéfdh (dffce H@mmccdﬁaht) dindehBe £RfdeR& time of
portion. The centrifugation is carried out by rotating

liquiincthp senseleds buger Bravigs rﬁ@lieaplaas‘( insthe capsulediyapptgntrgfersing
tht Ql?osﬂai& &%{e&)g%trox'ilam aﬁf o?khr%lﬁ bl Hgﬁerﬁ%ﬂt& al
0 capsufre. a 'S

axl s rot I onal spee
diggotftonalflthe wibsthi@ml @G@sutltoa t0ofuged uqdldpeaﬂo”ﬁzemb @ass

(rpm,, re preferably of from 1500 to 8000 rpm A
th%lﬁml%ﬂ ﬁﬁwﬁfy %fdﬂlﬂﬁbolkﬁn&gﬁdéd’“?‘ﬁ& dg ﬂ&“e‘%ﬂpé‘éleffeog Gegughiipe
i¢fe rotational speed according to the nature of the
iquid to be brewed and/or the substance in the
Undm;ﬂm dfecThcenirgheal folves, rtlm [ibstena, swhes cstpffeehpowder tends to

ot i TpB e R i neh ety il L o i SERRealing,

cabf\e. ShileMB I atQfis tdheeCRIR Brodgh thS subIRAEL. amhts Iteﬁll@% 'tlfée
hat hi gher rotational speeds pronote brew ng of

subgthfiesebeangt radle coropantes andngtl@aﬂeb«/mttesidm ateio mue rﬁ@ theigle
ne,_ of ui d in

ro%aﬁlgn%l nsloxgee ne%? ?% tlhg tc%Rsule 1[11% cgntrlf%%atl ?or8es ea;gﬁ nﬁselveg ]umforrnly

orihg Aess st trhe REEanCs. @cfrgeqweﬁﬂy the Qatee ais)riktitios & d1femore
reS|dence time of liquid in the capsule is |aonger.

iCREPREKS uptahsethods upag @ ERsSITe PH{NaCEert fhed%s,sgreﬂ@ the
ca% ?..Aﬁba?‘}e@{ﬂ? %hérF' ?%]S%r ROt nlgjrkf%ge | ﬁ(%ﬂff @%tthl%pgﬁ F]he substance

or t'ota I Spersi o SSO 1on O
whidhsbuld dend tdarcas whshl dre nat prepurlyi wetgddint isquotprogerly brewed,

aIIo d to pass through the pluraljty of outle
digpsets ﬁ@éwi%lv -QVitlygepund cotege wpieﬁ Yle uig thatﬁwéﬁsgthe {grnal

sﬂlév%allebf th@gﬁ)"sulte h€a ﬁ&ﬁlﬁ%&tr&ft T:lﬁml}j 1E1Légﬁ'ﬁctf1§){h€§ Sorcdd® flow

stance, such as coffee pO tends to conpact
urivtase flongidic atbsnabgefans of thheidgenril plﬁ grealapswaé.| She7wideTingfof the

.1 he closure of the, capsul e ere te forc

SRR F Pl neivBSues BB el NSh @RI i g cRRERn

¢§%Q§ﬁ§pggogﬁhﬂ?;both conpacted and intimately wetted
wat er o the high rotational novenent of the

Thﬁ@@ guiles opeegcEnefrthe g@cécpswrwﬁtég cepouletar pigerbas a/getion of the

su%ntlarflc%rs%rxd in the capsule. Small openings such as slots of small width or holes
of small diameter tend to provide a filtering function to retain the solid particles in the
enclosure of the capsule while allowing only the liquid extract to pass the openings.
Also as aforementioned, the openings may also provide a flow restriction that impacts
on the interaction of water with the substance and on the creation of foam or crema on
the top of the beverage. These holes also form sufficient restrictions that create shear
forces and consequently generate foam or coffee crema. Some gas contained in the
capsule can become entrapped in the liquid and forms, due to the pressure release

after the flow restriction, a multitude of small bubbles in the liquid.
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on the mass of the substance. Consequently, the water
distribution is also nore uniformconpared to usua

WOrRWBOMSSASi Ng a pressure punp to exert the prECSEEPB®0$/056412
t he capsule As aresult, there is lower risk of

ntial fl throu h the .subst ance ich
ABgung Ps e Yo 4P Qaﬂﬂﬁd%vwﬁ o8 S PSP AP RO Gk i,
in8Rafd@bn @ﬁeovwé Yhéd 1%&\@114% tH c%pﬁﬂ@ eldle%fm@' §§&£a¥@fﬂme\&éta9
round coffee powd qui d that reaches the

before@pering sirdeswedntroged bi éleoabaﬂyetemsto aniblggiidicisnt mgasaction

th
el et EEHRhet B b Bl SR ROy R1ey
depamsiinevaribhe piesieriN@icRhs trechirgiedkpecd, BE f3rbe ctRed blyehe
pronotes the upward flow of the liquid in the capsul e

clastic dading mensdf-c-t HEINgFERNAYS therpresarodiop és cispiedibighe 18
su?gtattl Gnf %%#l@tfcﬁ)rgﬁlgggs ItJ; ﬁ"(l:lg %g%ﬂh% 89&1% V?h% %gstaﬁ odcurs B?Zralfel

unction o apsule.
progaty sugfacs ST Of s valvokgstah listimd ds presdtile dfﬂlqhmil i@sreades on its

infeBL AP RO SN PRnglas 1o MEAPATe M EHET AR T SupHgntially
ﬂ&@tﬂé W BeMhde? tl%' drR &gch? g}e)ésutr@ &f hid LH&' ' ﬁle%feaﬁlte rLiQpass

t he openings. Also as aforenentioned, the openings may
mawsmem botvicde the ffrbssingrsestaed atdi tbacapisalke dreppae srsald padsm for the
eracti on of wate th the substayce and on

lig L i SSEFPeg P %SW[ldl\i#SWHC%HPSFﬁ%mtch eo‘fal‘fwstaa\zéiag}%ﬂvely
hidesi@idHal Gred, 8 GetloPlighRithh ibe i&RiedtBatifbadtl O thetif@Enal

Create shear fofces and consequentlﬁ generate foam or
tt

sugfotd efethe pergn OSkat Gadhe bmléusw@t@ to fi ltrﬁecmtmé@wé thealiquid
re elvmne ‘beargt ! atﬁ and iln it Qg | 1|ra hrou Iillqh ﬁq d ctLgeZ to%e coﬁected
BY o8 JPESTATEa g divid e A RRLCR

1nmumbkﬁgd@sp&c@nmkknﬁmmbles in the I|qU|d Also t he
val ve system 56 of the device can start penlng as

Ingheathgr @ods of the invgnienillaisred Brfiguies \Zaandel Inerrame aymesal
refe@&lcgéﬂfﬁ}élb%e {I'alﬁgﬁ ?J ﬁ%ﬁ@ghﬁ%@&%ivﬁngék%cﬁ %e%h? In this

openi'ng can be cont r ve systemt
medha cevabwf fysteinedd diffiotsan aledt nl&rblmmwmg/\mbﬁﬁ 1ﬁnbkainbda by a

ubst anc cont ined in the capsuyle. is_con
rugjgr §§7358% s O HISgHing HeEvesH Pé’ﬁ@#}é}@%geﬁh %n‘{ de portion
610&'1% Whig éec?féﬁ%gbasgaﬁM? Q@theeé%{ge@ nnthiA€d BE@REA Gvo

| oadi ng ne ing stiffness), the pressure
ampumlmsnmmé@t%Uob@ehhbesuhsnahgendndn@bﬁW@mgmbemﬁmgszof

.etc. The o i ng of..the val ve system occurs by th

liiginPhgeShRNEAE Sy pHENE VR B IS Pyt dibetween

thP k&S YF theQhpdul itHdtht PRICBRASRErTRR. ThS pinemﬁg RalfaceWah BE Shaped
It can be noted that the capsule of the rimcan al so

wble ashdsp ttla@rqrueém thaf ¢asxqrestea p@nqen@&tmmfefproph en dfcfragt Opeourse,
it £ %d BL 1ensla§gl{1rleed at the ngSth 10-2!,- 1%{; %{G%Irlse and tli]lg p{necln%tgip\é%ion are the
same element. For example, the pinching portion can be made of rubber-elastic
material.

In the mode of figures 12 or 13, the water injector can be a simple water inlet in the
capsule with no puncture means. In this case, the capsule is pre-opened before it is
inserted in the device, i.e., the sealing foil is removed by peeling, or a central hole is
perforated before the capsule is inserted in the device. Furthermore, a sealing
engagement of the water injector can be performed by a sealing means 72 which

applies a certain sealing pressure on the top surface of the capsule. Therefore, water is
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novenent between the pressing surface and the capsul e
create a small passage for the liquid to escape out of

WO bevsamssbé | nterstice upstream of the val ve SyBCERP2048/056412
relatively high rotational speeds, a jet of liquid can

be fornmed .t t e internal s of the
PGP e e TR Freoir o pHBS CaRpLs 8 T Py PHInE the
ca?@){é ta/re@%s@&récn? tﬂn‘oggﬁ thel %?d (Ydtfég subassenbl y and

id can drain through t l'iquid duct 32 to be
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he entlon |IIustr e n fi 12
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WRYRSHNON{VEHEN MG tiAB 1 Snpticiopedicd o8 PerpuaMepbiE 7t ABys e lid
e

® iR AT (OB DR RLIE Bl B iR Bt ihous
m2BriallThke @nfoumglatﬁlahpbnidaf, reedichiet V&é&ﬁ flong cecafin@u ecrtain

portions 70, 1 of the val ve system ai.n dyring
prs%sew %@p, tHhe %W@%QJ? éniﬁ ey, godt ieariﬁlgttﬁ a filtgpag Pgthﬁéﬂlél%
patrf?cl& fid pérﬂ@ul@t‘ ﬁ%‘ylié%fsthg ﬁ&%@oist%e bG8 @éﬂebeaclﬁ Y€tain

between the rim4 of the capsule and the pinching
alsuthf aoffce fits, pé.ntbh lpmglcmq of patickeazches lehapd mmt)hs a he

sha n cr ate a concentratio
pPOREaLob i dinified vhon Geeele it SuTGege e myrhdand is
loWBAthah BEvEdfaRd iotal ls@@sticnNBe BrARS sidNfe Bhﬁlemaﬁ& hl’HéQbaper fabric,
portion are the sane el enent. For exa

th
meshad f n@mp@mate@lﬁl esarbetfermestief aofand i b Irxewlzalglt fan be welded or
ttW; que of figures 12 or 13, the water
ea Sinmple water inlet in the capsule

InVunbfheﬂﬁosl@iMB?ﬁlUﬂ@ tiEPROSss 1bRak BE Sill6@BE a ﬁ bhis @amtelsﬁblles
pre- opened before |t is inserted in the device,

m@ﬂ%@alée Rrovis ¢ Blteringsupetimsvasav gl Fpeeraniys, tee mateelélrﬁ%d be
rforated before the capsule is inserted in
q@ﬁégjééﬂgg Furthernore, a sealing engagenent of the
Av@tding tnfigotoi6 mahlbehqompﬁlde irethe Bystam o€ dld ingentiea msay /42so
whi ch applles ac lin e ure on the t
oG 4B CTO YR WEKBaY Oémegrﬁg? éfsg?@go ad g g%rpew.%ﬁ@e- The
dlgl{egr’ﬂold egﬁlgﬂseéla‘}ﬁﬁntcgﬁ F?I SPfop léfoﬁrlﬁ ?heoifooa Q@os@eﬁ’i@? Wi, and
rom by-passing the capsule to r | ease direct
pariphaaptecess &1 Ifoiqucd viogttheliquid hEtraraﬂslutrevmesttlh’ﬁeporous wall 80

i nvention n.take varj.ous e uch.as the e
ayimedBs F SRR io R e e R erih O b & TRRLRBNGR afifer L0 &'
anS$UtstGiH Re | ahe bbl%ug AR W0 ah Be bfchs@MParRnbOddgh 188 of the recess

previ ous enbodi ment except that the outlet openings

8 laregdstghtedil pyerzbrang §6eis ppedprebly agtached onto the outer rim 84 of the

body. The inner edge is preferably placed below the outer rim in order to let a free

otﬂarwme cgrn agi

space 85 between porous wall 80 and the foil membrane 86. The porous wall can be
sealed by heat or ultrasonic welding onto the inner edge 83.

The porous wall 80 can have openings (i.c., pores) along its whole surface or along a
peripheral portion of wall only. Figure 16 shows a portion of the wall 87 which
normally have the openings whereas the central portion 88 is free of openings.

In a different mode the two portions 87, 88 have the openings.

The pressure is dependent on various factors, in particular, the rotating speed of the

capsule in the device, the radius at the peripheral portion of wall 87 (specially,
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woven or non-woven portion or another neshed or porous
menbrane 72. Thus, the lid 8 which is inserted in the

walc@iadebody 2 conprises a circunferential banPicDEP®08/056412
porous material. The porous material provides

restrlctlon af the.flo creat| a_certain essur.e
L Rping s el (lgnfusSinoret £8P pOuRg W e B S ok e
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area of the surface of the band. The paper, fabric

ofitae pergs @fths OPEous Welseyld be depergbary %Mn@é ﬂ@ftotal Mf@@e ayca of
Sapﬁggﬁl yt[gwg}e[h%qsgloopr ot herwi se conbined to the
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pOSSi node, the recess 16 can be
THe dapade bf/ﬁ@urp@l@tansd Coogu irSsedot@innied @hirall9 for ipjcotingi®a@r in
filterin functlon as well. For exanple, the terlngﬁEl
C

the gogl asuas%g% pRIHEBINg e sbstapce. At il QO&hdh? PYaF
1n1lf% wilNg0 SRDFULE. e Eé!ﬂﬁuf%xﬂ Vﬁlllté.%ﬂc 1nta%vic@\é§§5§cﬁﬁed7’ﬁé’fore The

SO conprise an enclosure fornmed of a di shed
capeudy isXirared i@ cquonigs] mailtion 80a ddthenided Mdd bao@ybatwnq:n 13¥sand

|n cavi t sto gt tance and a
L o R N b R
dibdoitioh flﬁd/c%ﬁssﬁﬁest PlEcARtRUSH IR ife (R0wEtEF ﬂr%rsﬁ the substance. As

centrifugation Er ocess. The receéss 8 1 is delimted by

a mauli ahde cemigélg@ cféaet) thorfoodtligrid travcsgs theméoqcsmomm cvﬁa/vall

{tac
¥ e gL R R BE e Rt A PSP B o) alaelabiE SRt
in@Rdpacd glfﬁth@ﬂtvﬁfthé b4 0fest BE TRAJGuidRIIbWBE o RIGEthE Sapsule
preferably placed below the outer rimin order to |et
Vlapfer@éh@&f‘éé@adssnﬁ@tf@é@hwﬁoth@a%cem&h 80 and the foil

K r

PSR 29 i Bl 1 P oy BER A6 siitoiBRlingh
cenahll poﬁ%ﬁom%ﬁﬂ Whick mmreidn@ she(dxteznal gpstighs Joibdongl d pempheral

WhO| or a a_peripheral portion of wa
p%“ﬂ@ty Bwﬁés digagion 1o 9886 Bhihet e Sl pegeph eml Rqytion

r

87@3&%@rﬂfs§set2@g)§ﬂétrb§ﬁtﬁiﬁ @bf‘tﬁé eﬁ\@lg{u?élzrrhg %tgnt%g %eﬁ%ﬁneg%@ thdyPfhve
oppomigs onmag be figs oﬁ ap@mgselmpesmm’cgmmémmqalncgsé isradloived to go

be‘?\g? tﬁ% gatggg)éﬁféé#n%t%ﬁeé{n%%% gorﬁcibn IOP waft r8§b cs:ilflllcea Béthtapeesealed
together. If a sufficient pressure drop is created at the portions of wall 870 in the
capsule, the device may not necessarily be provided with an additional flow
restriction means such as the valve described previously. In this case, the flow
restriction means in the capsule suffices to maintain a sufficient pressure in the
enclosure and so obtain a good interaction between the substance, ¢.g., ground coffee
and water. For example, good espresso-type coffee with crema can be produced with
a capsule comprising a woven polymer membrane comprising pores within a range of
between 10 to 200 microns.

It can be noted that the peripheral portion of the capsule comprising the restriction

means, €.g., openings, can be substantially oriented perpendicularly to the axis of
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capsule in the device, the radius at the periphera
portion of wall 87 (specially,determning the relative

wa@eosnidosgal force "g" at the portion 87) and PEIEFEB10p®056412
of the openings The size of the openings is

r ef er ab) ris bet ween 6Q0 mi.crons.
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sc eo horggg %m> %hﬂ%q? in the foil above the recess
gH B &Y GIIRINE 19 i 1 ar capsul e but with the
i nner porous wall 80 conprising a central portion 880
which is sealed to the external gastight foil 86 and a
peri pheral portion 870 which is distant fromthe foi
86. In this exanple, the peripheral portion 870
conprises the outl et openings of the enclosure. The
central portion 880 may have openi ngs or may be free
of openings. In this enbodinent, no liquid is allowed
to go between the outer foil 86 and the inner portion
of wall 880 since both are sealed together. If a
sufficient pressure drop is created at the portions of
wal | 870 in the capsule, the device may not
necessarily be provided with an additional flow
restriction neans such as the val ve descri bed
previously. In this case, the flowrestriction neans
in the capsule suffices to maintain a sufficient
pressure in the enclosure and so obtain a good
i nteracti on between the substance, e.g., ground coffee
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and water. For exanple, good espresso-type coffee wth
crema can be produced with a capsule conprising a
wWowen4gsss ymer menbrane conpri sing pores w t hi PCEHEPBNgES6412
of between 10 to 200 mcrons. It can be noted that the
L pheral portion of the capsule conprising the
Cﬁé@#ﬁﬁction nmeans, e.g., openings, can be
substantially oriented perpendicularly to the axis
ofrotation as in the exanples of figures 16 to 18 or
1.ilAguifl dead! prepagtiapedevisedan prepating aalsqm% faogerasm aAppdesubptance
f e .t ' e {1 .
el il s osBo BB RELRERRBILS; HREUeliE b pRWing
watbi tghanl 4 tthLﬂobﬁncﬁii%nSlﬂé eapaind/ @fmﬂrﬂiﬂghﬁwf fitewingxetign fhaad foll:l
.simlar structure formng a tortuous flow pat or the
injecing waterHethg gapsely e pssapatle poldefor holdhg thncansplgiig dhe
ddviirar kabl e brewing results with solid contents which
are’ higher than with usual systens. The results are
chasrcierizepmotiatat bdrepriiseem capsul e t o capsul e.

Surprisingly, crema is also remarkably i nproved. wth .a
or eoihiBieT Mg & B @f TR ar A inbRaion hgsd. gRanEad O ipffogicif

witet 86nd DalntlalNExiPFESBKIE tk QPsAE hblagr, restriction nmeans
can be neasured by a pressure neasurenent test

consiheansigr divihg thicicapsuiahdderundertripigeteuatoundan pgs of
sul.e,.and surin he ssur e, of ter, at the
rofiRR LD RRPSLRE Salf R S RE RGPS ShoiBi, o JL0S (e
r estdtilglsi ¢t JFRAME mdans for prbradvalav Rastont eiquiddelic@yostet in
the invention may enconpass nanr variants which are
¥e

thy gensuleahich istieced dbp @owtion Frbatpygtyerffsctoajaidscontal axis of the

a%ghéﬁ&ngAINB: 1. Liquid food preparation device for
reparing a liquid food froma food substance
contained in a single-use capsule, renovably
insertable in the device, by passing water through the

2. Dyigeaseding to ﬁ@lrealpgvaﬁré}n f@s ﬁ%}ai%iﬂﬁag Hegpt GMRTRES Pk

or%ﬁf%mfng rrné.n';'%]e‘? féﬁéi/ﬂg c%ﬁﬁf?ﬁlemellt Qﬁi/&%?ﬁih% nfaifhept Capsul e

er “for holding the capsule 1n the device,
characterized in that it conprises: a water injector

art of . the water injectipn head, arranged for .
3 M REdseT g AR clim ot SR wihehaimipe s CAMBrpe Yot oo
piRAZULEMPEGS dRiribuidadSnd PubdtahMaIRGcitdair pasibbet O L8R Fal axis.
in centrifugation around an axi s of
4. Device according to claim 3, wherein the series of piercing members comprises at
least four members for forming at least four small liquid delivery outlets at the

periphery of the capsule.

5. Device according to any of the preceding claims, wherein the opening means are
mounted on the rotary engaging member or capsule holder to open the capsule, e.g.,
pierce the liquid inlet(s) in the capsule, during relative engagement or closure of the

rotary engaging member and the capsule holder about the capsule.

6. Device according to any of the preceding claims, wherein the water injector

comprises a piercing member.
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rotation (1) aligned with said central axis of the
capsul e hol der and, at | east one opening neans for
w@e@sitgieng at | east one liquid delivery outl et P€TYEPID68/056412
capsul e which is placed in a position relatively
fset to said central axis of the capsule holder. 2.
7. RS ECSEBRAD T - BSiHh e Pigttpe M IRG saseRE s o
piBRANSUBOIR [j8@Mgatatb8Ahe QA BF fcCapdildrenber and/ or
cutting nmenber and/or burning nenber. 3. Device
according to claim 2, wherein said opening neans

ri ses .a serjes.of .piercing nenbers djstri.buted
8. RO SCQ e sty yyBieitie RRrbe mombst b UAmet phfess
thai 5 $nm AprefORibl G ebedf e G1H G O rin@i M 3, wherein the
series of piercing nmenbers conprises at |east four

menbers for formng at least four small liquid
i . : i t .
o ATLUERE UL s i BFF| PR L DS GRARHL s e

caphge b padshe wapenthngighelensibatatca@uirdthgon the rotary
engagi ng nber or capsul e hol der, to open .the capsul e,
e.g. (?ﬂvb% PR 10 §HEHugah riptian W]il‘ftlf’ mﬁeg%%%w@r ’the Centre

o dfig relative engagenent or closure of the rotary
engagfng menber and the capsul e hol der about the
capspissng &atcbdupdegh the cubstiineg ta orarmyfood litjhid, pr ecedi ng

clains,.wherein the I injector. conprises a. :

o1 ordehigEr erons oA bRt e PERUe b peripherally
o NREFRIt R kD B1cRICBITE bNBc RBFRRY andcBV oA Bfuid BRI dafVat least
plerC|nq‘tube for injecting water in the centre of the

1

onsd i éclivgry aelet.ce according to claim7, wherein the
pi erci ng nenber has a dianeter of |less than 5 nm
preferably, between 0.9 and 2.9 nmm 9. Method for

1NeRARSd fGoif0Rct1dintp) inchetdi® Meait iaohns Mysidditi®ery outlet is
contained in a single-use capsul e by passing water

obtHpgLiphricHingslipstridlee conprising: driving the capsul e
in centrifugal rotation while introducing water in the
centre of capsule, passing water through the substance

1 1t. M dthsdnacaofdaggitol dlanis d), whatinrthe attlchseast liguie delivuy dutlet is
delivery outlet i.n the capsule which is peripherally

ongiineckby Pisrcin 4 eoaliBe e tEatal dhoferpyle. o apsul e and
delivering said liquid fromsaid at | east one |iquid
delivery outlet.

12. Method according to any of claims 9 to 11 , wherein water is introduced in the

capsule through an opening of less than 5 mm, preferably between 0.9 and 2.9 mm.

13. Method according to any of claims 9 to 12, wherein water is introduced in the

centre of the capsule after having pierced a water inlet in the centre of the capsule.

14. System comprising a device for preparing a liquid food from a food substance
contained in a single-use capsule, removably insertable in the device, by passing
water through the substance in the capsule, comprising a water injection head for
injecting water in the capsule and a capsule holder for holding the capsule in the
device,

characterized in that the system comprises:
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10. Method according to claim9, wherein the at |east

one liquid delivery outlet is obtained by piercing the
w@eapsakssse 11. Met hod according to clains 10, WheT/BP1008/056412

the at least one liquid delivery outlet is obtained by

ierci.ng a sealing nenbran f the capsule. 12. hod
P beot s s Eas e G fog e TR B ere g B aface
aridnt roduced in the capsul e through an opening of |ess

than 5 nm preferably between 0.9 and 2.9 nm 13.
Met Hbe dadeveainprisesio any of clainms 9 to 12, wherein

water is introduced in, the centre of the capsule after

Pavi by T R R s Hfef T Bpdoad A B0 RyBaldihe
weaPaUh@ea cdiftral SHS t@NRAORId Giphde Boldeni ce for preparing

a liquid food froma food substance contained in a

si ngneangder driypagthe capsabolelBeryin cpre fugatippatonnd peaxis of
roga‘?i‘éhgﬁ’ah@{ed%ﬁﬁkﬁ@ WA hxi BF A %H@h&ﬁ&sagﬁnce in the

capsul’e, “conprising a wat er |nJeB ion head for

I nj eqti¢asgonsadpehinigindahe fargpevitiaganttas ohapiguidelchotigaitlct in

for holding. the capsule .in the device, characterized
the ﬁaRSH&Whlﬁ%lsgg%@ém & BAPHPR @é@ta/egw qféa%f-ol%@ capelaxes of the
a@gﬂéﬁb@&pg a food substance to be inserted in the

evi ce and, the device conprises: a water injector, as

part of the water injection head, arranged for

i ntroduci ng water along a central axis relative to the

capsul e hol der, neans for driving the capsul e hol der

in centrifugation around an axis of rotation (1)

aligned with said central axis of the capsul e hol der

and, at |east one opening means for providing at | east

one liquid delivery outlet in the capsule which is

placed in a position relatively offset to said centra

axi s of the capsul e hol der.

23



