Method for preparing a beverage or liquid food and system using brewing
centrifugal force The present invention relates to a method for preparing a
beverage or liquid food from a food substance which is brewed or
extracted by using centrifuge forces exerted on a receptacle which
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FR2624364; EP0367600; GB2253336; FR2686007; EP0749713,
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 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. The advantage is to be able to conveniently remove and
clean the receptacle. 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; FR2513106; FR2487661; DE3529053. The effect of
centrifugal forces to brew coffee or other food substances presents many
advantages compared to normal "espresso” type brewing methods using
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food substance contained in a filtering receptacle by passing water
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There is also a need for a method which is more convenient compared to the prior art
centrifugal devices and which provides a better in-cup quality with a higher control of

important quality parameters such as freshness and dosage in the receptacle.

The invention relates, in the more general sense, to a method for preparing a
beverage or liquid from a food substance contained in a filtering receptacle by passing
water through the substance using brewing centrifugal forces comprising:

feeding water in the receptacle,

driving the receptacle in centrifugal rotation to force water to flow through the

substance in a centrifugal flow path to outlet means of the receptacle, wherein the

receptacle is formed by a sealed capsule before its use which is opened for water to be



introduced in the capsule; said capsule containing a predetermined dose
of food substance and being discarded after use. The capsule can be
sealed in a gastight manner to preserve freshness of the substance
contained in its enclosure. The capsule can be opened in the device itself,
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passage, by piercing or removing a sealing foil of the capsule.
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The method more particularly relates to the preparation of a liquid food or
beverage, in a beverage preparation device, from a food substance contained in a
filtering receptacle by passing water through the substance using brewing centrifugal
forces comprising:

feeding water in the receptacle,

driving the receptacle in centrifugal rotation to force water to flow through the
substance in a centrifugal flow path to outlet means of the receptacle,

wherein the receptacle is formed by a capsule which is sealed before use;

wherein the capsule contains a dose of food substance;

wherein the capsule is placed in the beverage preparation device,

wherein the capsule is opened for water to be introduced in the capsule;

wherein the capsule is removed from the beverage preparation device for
being discarded after the liquid has been brewed from the capsule by centrifugation of
the capsule in the beverage preparation device.

The term "sealed" capsule means that the capsule is made of materials having
gas barrier properties and is sealed in a fluid tight manner so that ingress of air in the
capsule is prevented. Furthermore, the capsule preferably contains an inert gas that
improves the freshness of substance in the capsule. The capsule can also be wrapped
with an outer protective membrane which is removed before the capsule is placed in
the device.

Preferably, the capsule contains a dose of substance for preparing one or two
servings (e.g., cups) of beverage. Cups of beverage are usually sized between about

25 to 220 mL.



wherein the capsule is placed in the beverage preparation device, wherein
the capsule is opened for water to be introduced in the capsule; wherein
the capsule is removed from the beverage preparation device for being
discarded after the liquid has been brewed from the capsule by
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ground coffee. Crema has a more creamy consistency like a real emulsion of oil and
water compared to usual crema obtained by traditional methods which is more watery
with larger bubble size.

Of course, the speed also depends on the nature of the food ingredient. For leaf
tea, the centrifugal speed is preferably low to provide infusion rather than a pressure
extraction. In particular, for leaf tea, the centrifugal speed is comprised between 10
and 1000 rpm, more preferably between 50 and 500 rpm.

The capsule can comprise a sealing lid. The sealing lid can comprise a flexible
membrane. The membrane can comprise gas barrier and support layers made of
polymers, aluminium and/or aluminium alloys.

The capsule can also comprise a cup-shaped body onto which the sealing lid is
sealed. The cup-shaped body also comprises gas barrier materials. It can be in metal
such as thin aluminium and/or plastic.

In another embodiment, the capsule is made of two sealed flexible foils. The
foils can be symmetrically arranged forming two identical sides and welded at a
peripheral seam.

In another mode, the capsule comprises a plastic lid attached to a cup-shaped
body. The plastic lid and body can be attached through a clipping member comprising
a deflectable sealing lip. The deflectable lip is designed so that it opens under the

effect of the centrifugal forces transferred to the brewed liquid exiting the capsule. In



The capsule is preferably driven in rotation at a centrifugal speed of at
least 5000 rpm, more preferably between 5000 and 16000 rpm.
Surprisingly, at such high rotational speeds, improved coffee crema is
obtained with a capsule containing ground coffee. Crema has a more
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Preferably, in the method of the invention, the brewed liquid is also collected
to form a homogeneous flow of the liquid food or beverage which can be directed to
the cup.

In a mode, at least one peripheral outlet is formed in the capsule by an opening
occurring under the effect of the pressure of liquid carried out by the centrifugal

forces.



The method also encompasses an operation during which at least one
peripheral liquid outlet is made before or when water is introduced in the
sealed capsule. The outlets can be pierced on a lid of the capsule.
Outlets can also be pierced on a sidewall of the capsule. In one mode,
a plupgligyehariietis s formedyRISFcind appeReriPine '@ aira 8¢dh@ption of
capsule. This method has the advantage to require a simpler capsule. The
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layer or jets of the brewed liquid is formed that is expelled out of the
capsule. Preferably, in the method of the invention, the brewed liquid
is also collected to form a homogeneous flow of the liquid food or
beverage which can be directed to the cup. In a mode, at least one
peripheral outlet is formed in the capsule by an opening occurring under
the effect of the pressure of liquid carried out by the centrifugal forces.
Additional features of the invention will appear in the detailed description
of the figures which follows. Figure 1 is a schematic representation of
system of the invention;



Figure 2 is a schematic representation of a brewing module in open
position of the system of the invention into which is inserted a capsule;
Figure 3 is a schematic representation of a brewing module in closed
position of the system of the invention which encloses a capsule;
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firg Body of the capsule in the system of figures 8 and 9;
Figure 5 is an exploded view of another embodiment of the device of the

invention;

Figure 6 shows a sealed capsule which can be used in the device of the
invention according to figures 4 or 5;

Figure 7 shows a capsule after its use in the system of the invention;

Figure 8 is a detailed cross sectional view of the system of the invention in a
second embodiment;

Figure 9 shows a detail of the system of figure 8;

Figure 10 shows a cross sectional view of the cup-shaped body of the capsule
in the system of figures 8 and 9;

Figure 11 shows a detail view of the clipping edge of the cup-shaped body;

Figure 12 shows a cross sectional view of a detail, i.e., of the engaging
connection, of the cup-shaped body of figure 10;

Figure 13 shows a plane view of the detail of figure 12;

Figure 14 shows a cross sectional view of the lid of the capsule in the system
of figures 8 and 9;

Figure 15 shows a detailed view of the deflectable sealing means of the lid of
figure 14;

Figure 16 shows a cross sectional view of the cup-shaped body of the capsule
according to another embodiment;

Figure 17 shows a cross sectional view of a detail of the body of figure 16;

Figure 18 shows a cross sectional view of the lid of the capsule that connects
to the capsule's body of the embodiment of figures 16 and 17;

Figure 19 shows a detail of the lid of figure 18;

Figure 20 shows a sealed capsule and an operational mode for removing the
seal of the capsule;

Figure 21 shows a schematic view of the system of the invention according to

another possible embodiment;



Figure 11 shows a detail view of the clipping edge of the cup-shaped
body; Figure 12 shows a cross sectional view of a detall, i.e., of the
engaging connection, of the cup-shaped body of figure 10; Figure 13
shows a plane view of the detail of figure 12; Figure 14 shows a cross
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Figure 15 shows a detailed view of the deflectable sealing means of the lid
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a cross sectional view of a detail of the body of figure 16; Figure 18 shows
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Figure 25 shows a schematic representation of a brewing module in closed
position of the system of the invention according to yet another embodiment of the
invention.

The system 1 of the invention is illustrated in figure 1 in the more general
sense. The system comprises a device 2 and a capsule 3. The device has a brewing
module 4 into which the capsule can be inserted for being brewed and is removed
after use for being discarded (e.g., for waste or recycling). The module is in fluid
communication with a water reservoir 5 containing fresh or, alternatively heated water.
A fluid transport means such as a low pressure pump 6 can be provided in the water
circuit to transport water from the reservoir to the module. A water heater 7 is further
provided to heat water to the desired temperature. It can be noted that water could be
heated in the reservoir itself and water could be transported from the reservoir by
effect of vaporisation. Water can be fed into the module 4 at low or substantially no
pressure. For example, a pressure between 0 and 2 bars above atmospheric pressure
can be envisaged at the inlet 8 of the module.

The brewing module 4 can comprise referencing means 40, 41 for retaining
the capsule in a predetermined position in the module. The capsule can be maintained
in a slightly inclined position to promote the exit flow of the brewed liquid to a
brewed liquid outlet 9. For instance, an angle of inclination relative to vertical can be
between 2 and 65 degrees. The referencing means can comprise a capsule holder 410
and an injection lid 400. Both holder 410 and lid 400 are mounted to rotate along an
axis of rotation I. The capsule holder comprises a cavity having the shape of the
capsule to be received. The lid is designed to assemble against the capsule holder in a
removable manner. A liquid passage 42 can be created in the module to enable liquid
to be drained and collected from the capsule to the fixed outlet 9.

Driving means 10 are provided for driving the lid 400 and capsule holder 410
together in rotation and, by way of consequence, the capsule too. For this, the driving

means includes an electrical motor 11 having a shaft connected to the capsule holder



Figure 21 shows a schematic view of the system of the invention
according to another possible embodiment; Figure 22 shows a
schematic view of the system according to still another embodiment;
Figure 23 shows a schematic view of the system according to still another
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capsule. The water injector 50 is preferably located in the centre of the capsule. Water
can thus be injected in the capsule at a location placed between the capsule lid 30 and
the capsule bottom 31. The outlet of the water injector is placed closer to the bottom
31 than to the lid so that water can first wet the substance in the bottom area of the
capsule. The lid further comprises outlet piercing elements 51 which are placed on the
inside of the lid at a peripheral position. Preferably, a series of piercing elements 51
are placed uniformly along the periphery of the lid. Further the capsule comprises an
inclined sidewall 32 which widens from the bottom 31 to the top 30 in direction of the
peripheral openings or outlets pierced by the piercing elements 51. The lid is further
provided with a collecting assembly 52 comprising an inside chamber 53 surrounding

the capsule's peripheral openings and a nozzle 530 forming a tube for directing the

beverage of liquid food to the recipient or cup. It can be noted that there is no need for



to force the capsule holder 41 in rotation. Since the lid 40 is attached to
the capsule holder 41, the lid is also driven in rotation at the same speed
as the capsule holder. The surfaces of the collecting means of the
device can be regulated in temperature so that the brewed liquid exiting

a B fARaYIgiH RRAlBIAIPad alrARE pPEiOMPRIW it AR Flaasonetcaslidown
before reachin E)%the cup. For this the lid assembly 40 and /or capsule

SipgfgutekSarHEy Y plesteberstdty ovakadifyvaEiiatisang feiformly to
theNAiRIRINING BrakangiadRden aise heaiesh teeslaied e BealierSuicthe

as with heating wires or thick films and the like. Figures 2 and 3 show

cagsylg andd ol o RrdRhE drarsing ansrihsride walb Satel e asAce
LRI iFRS.acarsulevheldar-aasesn iy ddineitha heldesid 52 hairg @ collected

trunconical housing 44 in which the capsule 3 is inserted. The holder is

o B HEU By SO SRSt R L e I HE PAC b REe of the

syaeae b oy dfe REavigR chivithpass dnteinaldidrd ARerdic e Ganebe tamated on
rt part 401 of the lid assembly 40 in a pivotable manner

a fixed suppo
MeEBAYIAS i%éi‘ér? e tﬁé“‘d@\?tt}éotg%ifdééﬁla(%chﬁ%élE}Pk Singa fgtor working
at a6eIMRb ARG wERtE D PRI @saRMbly Aleassasiatem A0RER out the

transversal axis A between an open posijtion as illustrated jn figure 2 and a
DrERsgs P RSN WEHGIErS. severa e h@%?f&%‘b‘tﬁ‘tﬁ%‘luﬁ%%t?éﬁ}tﬁi‘ﬂﬁs or

gals placed a piercing structure 450 which has the function of piercing the
injection side 30 of the capsu erin or lance 50 ig provided
whic t%atfe s@%ﬁﬁ?@&% Ltd@%t?iﬁ&st)!&mé}f Elfrﬁ‘b‘f?élélé)‘én%ﬂﬁ?e%yﬁtﬁ%n
cob@ftikel forapaiilyinglaéater framnhtheawsatanteicuii cymta eanspledide
water miector 50 |S£refera%g 5 ed in the c tre of the caé)std) ;Q/ ter
meuRiSH HOP8 RN PTATRE CapdlieHt $YBRAS ?}Ta?c%‘B’B%l?w ery the'® 'ower
endagfatitertid 39 iandsthgacapsi tﬂdaattomtaﬂy mb®outles ofliheppaiae KiRCtord
is placed clgser to the bottom 3 n to the |id so that water can first wet
SRS EATL A HETB BT 2 G ERE EdTSLS PP B e B e of
watlat pie wpalelﬂmxgls Stondichiare placart oethednside o#hdld ﬁit@tmg
erpher ition. Preferably, a serjes of piercing elements 5 d
o R AR TSR BR 5 TR P e P eSS orcs o

pasiclkimed sﬂ@waiﬂsaﬁmlmdﬁdw@mwﬁ)ﬁﬁ Rnihie }bﬁﬁﬁﬁﬁlaﬂstﬁ the pepB{ein of the

directi fthe heral o e in tIets erce the e
SR e RS e ET N L e e i o0
premmptgsh@mmnﬂmaham’tﬁbe b} seirtbel ndmgethec aapdlele Bleﬁr{pheltaform

openi and noz le 530 m|n a tub irectin thg era e f
the 1st ?) H)]{l can e nee a&eﬂe e ca e, the
iqu 0) reC|p|ent or cup caibe no aeiRere |s No ABedtor

llﬂhérmmtlﬁatamgemetcbpmeendﬁemmﬂrsamb Indm\xehp@zrthémdrl%f the
device. Since water is pushed b effec y WS r%d
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conduit 49 traversing the rotating rod 48. The rotating rod 45 is mounted
on an upper frame 60 of the system.18 series of needles 51 is also
positioned on the side of the lid 40 to form small perforations at the

periphery of the upper side of the capsule. The number of needles can be
cat hetween B and GO nrefarablvv betweean 10 and 20 The hicdher the



The rotational speed can be set between about 5000 and 20000 rpm. For
this a control unit C (figure 1) is provided in the device for adjusting the
rotational speed as a function of the beverage to be brewed. The higher
the rotational speed, the more centrifugal pressure is exerted in the

cr&RRSHIB R AR VG sangytheumPIR.thecsubstANGed SCammasask R e by

sidewall of the capsule. Alsq, the higher the speed, the lower the

usipgitericandd riseshdirrineacidlule.  For example, for tea, the
rotatippal-spredgRANRE BN iR £ DAblS &8\t thabsierAf watesifopudh

the mass of tea leaves and to provide an infusion of the tea. .  For
cag b Aep gsvractHe adushtanongse srgkiiteal ARpitiens 8o AYss: the
coRfRSErARI YAt BINgstRNEEdabalaik BRAcH ORI IR MBI A6 e §3nize

optimal extraction conditions in term of coffee solid contents in the cup

the PG ANEPRTHNGE EfeniaP RYiAs!Wesh SARRHRSHGY #6niansle cparhie adjust the
spebiaingd s imudareamigniiar By using e siapeartresnressimbrawiagsule

methods. Therefore, depending on the types of beverage to be

Wi ipsted on e dri€an be programmed to adjust the optimal

centrifigakenbdiligna. ik 0biRstanee athslleontothuritpayas assagipted4e
capsule recognition system enabling to recognize the types of capsules,

arl?ieq’raégﬁc}égg%}g A IEABPELERIO  atte, tea, etc, and to adjust the speed

and/an gikes Mnewing Paiamatenso(Rignenatenidomacaije}isaaarding the
caps%]e which is insertﬁrg in H1e device. The brewed liquid is collecte
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COpPEE CERUHLAYEY Gt the SORYUI AERSRPRRETHEY thr8E gRYaquivalent
cobabiegtingnitng. In this kigbedimihistialie saiother wmbodmanhswhich the
injection_lid 40 is connected to capsule holder 41 by a payonet t
e S8 G e TG i SR Ba A ot
tuniyonge lower hrating(afleSWE iSapededsatyr Themansule haldesd Yor
and.the lid 40 are thus.connected together and both turn alo wer
re BRI S0, THS BSR0Te bl R s e et L oot e
anthelcapsilldgHibeiiyectiorilidis thehetyoactenktiodie dapssdenhslie ehc
b along an helicoidal ti htening. mogner?li b}{ thg.bayonet means 55. E@r
SR BIE B S PaSBRBE LIS €A 8 %T?é& SCBEMESPET FAEANS Ekidhdihg
wipikoiifsions oeile kd idukh diisivlomathedageodhhokamaildddldertg ghageang
of the capsule holder.. Tightening m e performed by a grippi rtion
g DS RSE OPE D P S BY UG i RS T8 PR ARER) Aat ot
Hbiguidpalss setwdenithatlidtdingithpdiolsiewedsgaling joithedividéan Aecliing
. and holder is therefqre npt desirable. A predefined cleargnce also be
o e SR e 5 D SR A By TorQ e ay
alsldis arsgredVescohprétistatminddftimeiisherisat ¢ddinter tact steimgrslidte
lid and holder. A collecting assembhly 4 ving the shape.of a
o e e el e e e e e s er
40, 4A tarleotiegtingethbl hréwtedliguic: JHapacofleclipd agsethilythakeapsule

ort.on g base .62 of the device onto which i nnected th tor 11.
DR e AR Ko e
licphdalviitre kgl éoti tizenlispuid iy tHkes Fupiperdive atims b2 ok depdaciec(engo, which is

bever cup). Figures 6 and.7. illustrate.a capsule that can suit the
copSRaR Rler 11 R LA T NEVCA AR B S0 SRR, o
sligtelgapslube d7doomprisésfarchpisinaped fiodyiny hevitiheaporaod ly edepitede (e.g.,

a gégg}/vall 76 and a bottom wall 77. The sidewall forms a portion of cone

Whlcﬁggrgﬁﬁ tes the collection of the brewed liquid
Figures 6 and 7 illustrate a capsule that can suit the device according to the
different embodiments of figures 2 to 5. In figure 6, the capsule 7 comprises a cup-
shaped body 70 with upwardly oriented sidewall 76 and a bottom wall 77. The

sidewall forms a portion of cone which promotes the collection of the brewed liquid
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internally. The body terminates by an upper edge 72 raising outwards onto
which is sealed a lid 71. The lid may be a flexible pierceable membrane of
several microns in aluminium and/or plastic. The lid can be welded on the
upper edges 72 of the body. It can be pointed out that the membrane and

inResMIprafes iy cemnisR U8y Hanppelayess7suaias slHmMINKHROWRIch is
EVOH. The c%osule contains a substance chosen among the list ]

segls<idithd loflgrolitharas e Lot risirsab i Reiiane o0& sel Al ARigraRy in

al@h Rendaiy dnglasie (sl IReERabe deddiianaé spbstaages alistane body. It

ingredients and a mixture thereof. Figure 7 illustrates the capsule after

CaIB AP AR PRB A Qo IX Ristitrablv P Riles #asibsiétiayers

suivayghithgilichfendyassagerpf the water injector 50. On the side of the lid
are pierced outlets 74 communicating with the inside cavity for. the brewed

liquidfs ERRTME YIS 2 subHARIREPRITH BERNISHPO f it S Priskng RhaRHEH
coFdiussrakes dofredation daviigeres daneks UalbytbisneMbaimestt AeadryHerBal
comprising its own inflow and outflow means. More specifically, the
g Hféoeghﬁbh%tégcﬁ’&%%&M%W%@%%&&Wﬁé%??&%ﬁwto which is
securaghaepiagiistlicl8 khd beplidicandratighily clippecuontmtbeodyialang A
its edge by sealing means 82 illustrated in more detalitlcs in figures 9, 14
cenifal YEUSTHBIEb Afirty HFEeLt 5@&193%&’8?&%&& {he i endniseier of-

Oihadady somprigeseppeciheiatar oo elhinitaed ofivoismali@acalial for
and circylar portions of wall rising upwardly. For this, the lid has a

thi BFESYRt BB 1i8°5F WSIFABHg a lip 84 that inserts itself in the groove
83. ThadipeB4a80dEmd iy i pkeverpindtedi shapiel Saritedrantel aiclosing

. pressure e surface of the groove 83 in the hqusing, Whi.crgp] ressyre
e b RS LM Th B h S DB By b
ougfoov e &hsT M aeglingiliaiBd idegigineddmprichsa wigy dhaidd cadyoRemade

radial passage. in the grooye for the b eﬂili ujd under.the effect o({ liqui
of S IR PG VTP BB sathe 1 agmubs HePBheipRtdndinghe
badyriged edgetondannglosurs BR Buthatdisnondhedeotidy edyeuds of the
ngo]g,}/. 'ghis safcond lip 86 is des%nec@glprovide (Loclkint of the Iitd on. th
gy BPEREUHISSTHEE St 2 HR Vi M AR HEA A B fig 8! BE RSy
codgftivdiatp@tiphsas godhe Sdifermudfaten®/sofdheraid aidherbddyportions of
e secondary.lip.86 creates lipping functian for.connectjon of the li
W e By h e R LR GR R RS g 2 54
thanierseoiizstdf ihehbrawedt IBfuidho Ina8s.cihisnidtyaubiplathrasddsdedchiny85
the series of lips 84, 86 and the groove 83 generates hi I‘é‘shear forces on
o T A R THE SBaBR AR b ENE o L b e AR
préssipromoting tvertlomeodothe threlipddipaks tirot gl dverch vigr aaffea)] dhigoove
result i ratjing a thicker and more stable crema. It be noted
B R T e O et i v L A o P A nar e 1n the
groapstibe the brewed liquid under the effect of liquid opening them when the liquid
is centrifuged.

At the periphery of the lid is provided a secondary closure lip 86 that fits on
the outer edge 87 of the body. This second lip 86 is designed to provide locking of
the lid on the body of the capsule. For this, the lip 86 comprises an enlarged section
860 which presses on the outer surface 87 of the edge of the body.

The secondary lip 86 creates a clipping function for connection of the lid onto
the body and eventually it also forms a second hurdle to be overcome for the brewed

liquid to pass. This tortuous path as formed by the series of lips 84, 86 and the groove

83 generates high shear forces on the brewed liquid. The secondary lip can also be
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In the centre of the capsule's lid is provided a water flow distribution
member formed of a tubular portion 88 extending from the lid. This tubular
portion 88 has a water inlet 89 which can be fitted to the water injection
conduit 49 of the injection lid 40 of the system. The tubular portion 88
trRRER Y flewidiSIRUENEB18SMSER0 fornedies sruesalR|es disRsiRRvn). For

outwards in the cavity of the capsule. Several slots are distributed at the

cofise thig Bedhks thl ifagsasrabRsthitetaBdimost piable s adhcayammaeted
thipenRotte by s frcenatitaabadyciardampscatini-thersteiscutdifo cakadting

water in many radial directions. For instance, the number of slots may be
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of the arrow B_identified on figure 9. It can be noticed that water is so
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from the bottom to the top (i.e., between the lid and body) where the
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the baottom of the capsule and so enapling the capsule to be properly.
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olding the bottom of the capsule. Of course, the shape of the gripping
9. S S ARER b AN 5 SO APREHS T e R e bl of
cafidalpyeisasidryemndieharigiopsrhdetik b shRawhaghigning. staftéieo8ARr, and
. _having a central recess 841 and four arched recesses 842, 843, 844, 84
A AT AR e AT Y
briedihjchlikfittedie capsplementary engaging structure 450, i.e., a key, of
the capsule hqlder 451. The complementary shapes of the capsul d
i e R R b e e
incadsute aislidh Rpeeiping diabonanditsatelsilaatidndenabisuritg thpbule
nly capsules adapted to the system can be used and brewed
0 Jd0ES N en 1 e R RS R i Eeuiiemnes Rl
congpripeisesimadl nbhppectcingsnadag, inphebandnovfehbeqrsngsahd, idid
for enahling the injection Jid and support of capsule 451 to rotate i ..
WSROI bRt g e gt R naglg vine
mesaseshidly B2vivith a cup 520 formed of a side and bottom walls 521 and an
upper.closing cover 522. The cover.also serves.for receiving.the upper
et R e A
to lowigrpoeat gfdi7h Al g e hid@t@ndfhirecayenb20 Carubye  absahapkedfithe

i faht manner fo.avold uncontiolled projsetion ot brewed liguid: oo of
ERREIETOrE tofinedtion means 524 can be prowae 3R uid tig tsegﬁng
thelersent,isuaitias. dligdsindg 54 tanhalscaggippitg emscmedigihdriessng a
ce%&%‘f’%%gs%h%ti“’é’ng I AR08 %é%‘%%@‘%h%t %’z{%? éﬂ?te%‘e%{‘ 0e
provided to drain the beverage Gutside of the tollec INng assemmply.
ceatsd appsy @t infhguga@itiresthnving foeans didhedevibelcontprisena
lower electrical motor 11 which is coupled to a.driving shaft or drj
e R R R R e A A e
cotnatcimertaystiepks loethmeap bdeansihmples pkate klep poaber tdiSd @Bdodr the
Su t sha as.a.cup, for example, if the capsule has no sufficiently
e B N R v
fupamobd shortlyriegplained psajolidessidapted cafgsuigs8 mscde deribed aohtairvsed
<u ng)s Pf substance is provided. The capsule can be filled with roast and
groun doffee. The capsule is inserted in the cup 520 when the cover is
removed and placed on the capsule holder 451 with the engaging
structure of the engaging structure 459 fitting the recess portion 840 of
bottom of the capsule. By the approach and connection of the cover 522

to the cup 520, The injection lid 40 is then connected or associated to the
cranctilea'e lid Q1 with the water condiint Q0 caominAa IiNn commiinication with



In figure 20, a sealed capsule of the invention is shown. The capsule is
formed, as described in the preceding modes, of a cup-shaped body 80
onto which is assembled a lid 81. The water inlet 89 of the lid is covered
by a sealing membrane 890. The radial outlet area placed between the lid

and hRdyiisalsedEmatediy.aree8ling MenuaneSkiNoiahatdhe same
sealing membrane could cover both the water inlet 89 and the outlet area

PrESEYEREBROS HRRSE A W hRg e iBrad denablingdhs {aifpiqn lid and
suPpiie PRI ISCId @Ak 3 tRhpmefion wHhesivEe PRSIV B ZNe s8Rtk the

along.the line between the lid and body. The ribbon can be cut by a

capiliny oS SRSHABATHV A 3 V0B 4% Lo ARt Rataanwalls

5Asite sappeleissiyesvist SRR (@S shaM ey a5 fedeiia CtHEng faol
is approached in contact with the ribbon which is thus automatically cut.

bepfie b ahEs LS N8 Th PR SERIEh EEfigti dLdRcebdap dthle ¥apsule
beltiALah . e agicd BYgedahthe capsie as hy avense € xpine d o nea8abr to

note that the sealing membrane(s) can also be made of a ﬁeelable

WV QUhBRFE ORI A hETGREH I ERFT ORI ReEHEmIcans 523 can

beA60Iakagia figlnd ZihiReafystemnieay alsh ioraseeraly iMaction Afyaiee to
by aspiration under the effect of the rotatjonal momentum. For this, a

eSS URD TR DERIPTA tHE TERPAHRINY YR ADTE ABATU UG THRERGH g can

beCRIONRISS @ dialartie sR@igodisiisiteref dbit-capsulgehibe device is so
oriented that the reservoir is %elgr%v the capsule and water is transaorte

by the VASA PP ER & SHIRE R e Mente s HeaPRUIRS. SATRPIE &HoRVer
eléuh dlspoangagesiiostbsupaiosule ivina diegiai prefetabbecloses Wi is

) re narrow side or botto t ter can wet the whole mass of

g SEECL ) T B EREE oA T BE AR e Bl

sigPle peaposippordmdibcits sidewalppodestingedownviasdiyr bxfigpre, 22hthe
system is similar but the orientation of the capsule is simply inverted and it

CW%H%%&B%&? .lenﬂylrrllﬁﬁ%st\ﬁ Weqﬂ%odiments of figures 21 and 22, water
is prefacstiibminjgeipenrar dhehengreenaodieside Ohitlde capsidehorly
ogggoﬁtet ilwidening side, in order for the liquid to flow through the

CXBUBBANEE T TNE direction of the wider side of the capsule and to then exit
the capsifieule 3 dsigeverid3dlbisirdiss aloothe sobpsiule: of phevideanTias cdpwle
caps omprises means for copnecting it to the.external rotational

cof R B RGP, LAB SO ML A TSRS

winn ahderstonerahisclied plutadenlihe capsidd bidsral Dotk Qhecsngaising
an upper edge 72.which can be closed by an upper memprane 71. The

SRR S g R sam oEe Baf the

cafisaledBe e rappircadf thd bathedidhetapstdecTiR teatie atp Pl2Eethalong

in}éﬁ‘é’ﬁ‘”nhﬁh% ‘%rs'%‘eeﬁ{%cfﬁé‘c ady, of the capstie 'clhs%lké%q{pcgfgeuﬁ%ﬁé‘&Sfer
an pe made of plastic and/or aluminium or aluminium alloy. For example,
coitid&in §secomoing éd doynmecicaticof widsticcordeepjdcawmn trbalddrifthcdpanle.
xample, the shape of heéeeth could pe sli%m Erian ar, oval
W SRRl NN el S ik o
presplacedjbyt ptheedguivdliendstuictiresgudie asskiiesnioal8mdmtscarasblief
sl e S RIRIR SR DR L R2A ] RIS FPP PG U898 e is
driven in rotation by the rotational driving means of the device. Then, the control unit
starts the motor and the capsule is so driven in rotation at high speed to perform the
centrifugal brewing operation. Under the effect of centrifugal forces, the powder
substance tends to compact itself radially whereas water is forced to flow through the
substance. This results in the substance being both compacted and intimately wetted

by water. Due to high speed rotational movement, the centrifugal forces exert
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The device itself that receives the capsule of figure 23 comprises a
toothed surface of complementary shape. Figure 24 shows a capsule
holder 44 adapted to receive the capsule of figure 23. The capsule holder
has a cavity into which are provided hollow teeth 440. The hollow teeth

thekavanagebimfit thateetns¢ o amdhauiessiedasai9f the warsdiRributibn
should be noted that the connecting or engaging structure of figure 23 can

is plipdparindermGraBrisk e ual SRSl ESH AP B SFe APRIE LG Xet |n
prigiuie 8p altditiusiigtetapaihgremnbedinantabing, ireving systerIf the

invention. The difference is here that a water by-pass conduit 500 is

Prfesrii fheacrtibrhioushthe-aRwanse cdHehtstddrddaintas wsharsmot
pri}figy i eI GRlPESnG: F36EER L BRI OWITERbWHALEs RRY bR RSIRd Tiquid

before, during or after the centrifugal brewing operation in the capsule.

thatifgaghies 4 brapisidsaalotike Epats iseea Baibadtat sy e uddishe

lidiRpek shikfaceneh theckd A0Q0wal Garaprsa iNateddistiiutigpR el uptiy éhe
such as radjal grooves, or recesses to promote the flow of water toward

SRS FAES G thBCHERRTY A8 BIY. Uit UBRHGT LRt A ComsrbItisedy the

lifiedveepiibecaderdyoftsne THivaial sathaé thetvalwnesisoassiadaihelly
same time as the coffee extract is delivered by centrifugat'(%gfeso that the

o RISAERAS ISR REEWSH the TIASE ok Fa‘é‘&%%’ﬁfﬁ% &OOVeThe

SigysiaR) aadevataath of the inresdienteiavidenematkabledaesioy st
ith salid contepts which are _higher.than usual methods and devices. Th

e Baed O S BHD SRk S dETNG R Sermats b s e

lidsialsarennafiabyisagroned ivillh geaigrmianot @ Stalle anckhishest the
textur Of course, the jnvention may encompass mapny variants which
S Sy R SR A AR
ouMeihod tar quapaiing,tie acbgierage preparation device, a beverage or
filtering.receptacle by

o o o0 HRaDGe Conenedin g ecepope b st
infeaduig Watarapsiehacepigci@aped body 80 comprising the same gripping
means 840 at its outer surface for enabling the capsule to be driven in rotation in the
device. The capsule also comprises a lid 81 shown in figures 18 and 19. Contrary to
the capsule of the preceding mode, the lid 80 and body 81 are attached by permanent
connecting means such as ultrasonic welding. The brewed liquid that is centrifuged is
allowed to pass through a series of slits 810 provided on the upwardly protruding edge
880 of the body. The slits are sized so to act as a filter for retaining the solid particles
such as the ground coffee particles but let the liquid leave the capsule. The lid is
connected with the edge 880 fitting into a radial groove 840 of the lid 81 (Figure 19).
Figure 17 also shows small indents 830 serving as energy directors that can melt
during the ultrasonic welding. In the present mode, the capsule does not comprise a
deflecting sealing lip but it simply has slits 810 for enabling the brewed liquid to
traverse the capsule. The capsule of this mode can be used in a device as illustrated in
figures 8 and 9.

In figure 20, a sealed capsule of the invention is shown. The capsule is formed,
as described in the preceding modes, of a cup-shaped body 80 onto which is
assembled a lid 81. The water inlet 89 of the lid is covered by a sealing membrane

890. The radial outlet area placed between the lid and body is also covered by a
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driving the receptacle in centrifugal rotation in the beverage preparation
device to force water to flow through the substance in a centrifugal flow
path to outlet means of the receptacle, wherein the receptacle is
formed by a sealed capsule before its use which is opened for water to be

seMiedHERB imthetaRdahapif-CARRUIR ARt aRING ARIEsRtEEBVAEsLEPER
of food substance and being discarded after use. 2. Method according to

waefifet Shandihernuileluaieity gisdhiey sdrinaid: ThueahinsdurBhranete |

capaRsilgnplieeingaitionahthe crpsula KBy beYsragrRReRaéalininda¥iasd
by piercing of the capsule. 3. Method according to claim 1, wherein the

aloag, thdine bebwres 5F WA UY infiutibRen S Be sl gutde tool 910

ininReriRniat thecharsHig.k be R RiagRM@RARIIARN tie\isss b K avidingat
least one passage, by piercing or removing a sealing fail of the capsule.

rOlOR{ADIINELPA AT LY &ry 'BF SIS 1o/ 13, ARPVSHCthE Copkisictiihtatns

ritb 8P SehRhSY st RGetaR RFSPABING TIECapWe SeYMybathaveiageoudand
Method according to any of claims 1 tg 4, wherein the capsule contains

licyid 39 Eesee v Sofiprer sherrdiahedao bl aRpHEAS PIAUIY

exphdednbiRationotb eigofhe e Miatha@ abeaielina-ia any bé et lalpdzlable
herein the capsule is sealed in a gas tight manner. 7. Method according
ad%%{ﬁf/ etAe Fé’é@ﬂfr%eclfé% NHEEaR THR QL iIBS® riven in rotation at

a centidiegainspeaikafal leass §R@MPMay also foresee an injection of water by
aspiration under the effect of the rotational momentum. For this, a capsule is housed
in the referencing means 40, 41. An injection tube 8 connects a water reservoir to the
inside of the capsule. The device is so oriented that the reservoir is below the capsule
and water is transported by the vacuum that is produced in the centre of the capsule.
The injection tube also engages into the capsule up to a region preferably closer to the
more narrow side or bottom so that water can wet the whole mass of substance, e.g.,
ground coffee powder.

One can note that the capsule can be positioned with its sidewall widening
downwardly. In figure 22, the system is similar but the orientation of the capsule is
simply inverted and it widens upwardly.

In the two embodiments of figures 21 and 22, water is preferably injected near
the more narrow side of the capsule, i.e., opposite the widening side, in order for the
liquid to flow through the substance in the direction of the wider side of the capsule
and to then exit the capsule.

Figure 23 illustrates another capsule of the invention. The capsule comprises
means for connecting it to the external rotational driving means of the device. For this,
capsule has a toothed structure 75 on at least one of its outer surface. The capsule has
a body 70 comprising an upper edge 72 which can be closed by an upper membrane
71. The toothed structure comprises a series of teeth which is positioned below the
edge or rim 72 of the body of the capsule. The teeth are placed along the whole
periphery of the body of the capsule. The body of the capsule can be made of plastic
and/or aluminium or aluminium alloy. For example, it can be moulded by injection of

plastic or deep drawn in aluminium. For example, the shape of the teeth could be
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8. Method according to claim 7, wherein the centrifugal speed is higher
than 5000 rpm. 9. Method according to any of claims 1 to 6, wherein for
leaf tea, the centrifugal speed is comprised between 10 and 1000 rpm.
10. Method according to any of the preceding claims, wherein water is
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accordinq to any one of claims 1 to 10, wherein at least one peripheral

coled Br 5Bl e Y HgRABBRIF G HRRESaiER A8 ARFsa abstFiRctte in reliet
andARSibBov 2R Y eihaghRceardineh tuelaim ldecoRe iR the pasikaral outlets

are pierced on a lid of the capsule. 13. Method accqrding to claim 11
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outlet is formed by an opening occurring under the effect of the pressure
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centrifugal forces which exert a flexure on at least one deflectable portion
oufer Ariags Qlihe $8PWthod according to any of claims 1 to 11, wherein

the capsula CossiseshatlastieniidaldeteanaiadRtshapRobedyidMs @an
series of premade peripheral outlets are provided in the Iig and/or body for
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forcem figure 25, is illustrated another embodiment of the brewing system of the
invention. The difference is here that a water by-pass conduit 500 is provided in
addition to the main water conduit 50 for adding a volume of water in the collecting
assembly 52. A volume of water may be added before, during or after the centrifugal
brewing operation in the capsule. The by-pass conduit ends on the upper surface of
the rotating lid 400. The upper surface of the lid 400 may comprise a water
distribution structure such as radial grooves or recesses to promote the flow of water
toward the surface of the collecting assembly. The control unit may control the
delivery of the added volume of water so that the volume is added at the same time as
the coffee extract is delivered by centrifugation so that the foam that is created on the
top of the beverage is not destroyed.

The system and method of the invention provide remarkable brewing results
with solid contents which are higher than usual methods and devices. The results are
very reproducible from capsule to capsule. Surprisingly, crema is also remarkably
improved with a creamier, more stable and thicker texture.

Of course, the invention may encompass many variants which are included in

the scope of the patent claims that follow.
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17. Method according to any one of the preceding claims, wherein the
capsule is referenced with its axis of rotation being vertical or inclined
relative to vertical of an angle lower than 90 degrees.

CLAIMS:

1. Method for preparing, in a beverage preparation device, a beverage or liquid from
a food substance contained in a filtering receptacle by passing water through the
substance using brewing centrifugal forces comprising:

feeding water in the receptacle,

driving the receptacle in centrifugal rotation in the beverage preparation
device to force water to flow through the substance in a centrifugal flow path to outlet
means of the receptacle,

wherein the receptacle is formed by a sealed capsule before its use which is
opened for water to be introduced in the capsule; said capsule containing a

predetermined dose of food substance and being discarded after use.

2. Method according to claim 1, wherein the capsule is opened for water to be
introduced in the capsule, after insertion of the capsule in the beverage preparation

device, by piercing of the capsule.

3. Method according to claim 1, wherein the capsule is opened for water to be
introduced in the capsule, before insertion of the capsule in the beverage preparation
device by providing at least one passage, by piercing or removing a sealing foil of the

capsule.

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

substance for preparing one or two servings of beverage.
5. Method according to any of claims 1 to 4, wherein the capsule contains ground
coffee powder, soluble coffee, tea, chocolate, whitener, flavours and combinations

thereof.

6. Method according to any of claims 1 to 5, wherein the capsule is sealed in a gas

tight manner.
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7. Method according to any of the preceding claims, wherein the capsule is driven in
rotation at a centrifugal speed of at least 500 rpm.

8. Method according to claim 7, wherein the centrifugal speed is higher than 5000
rpm.

9. Method according to any of claims 1 to 6, wherein for leaf tea, the centrifugal
speed is comprised between 10 and 1000 rpm.

10. Method according to any of the preceding claims, wherein water is introduced in
the capsule at substantially no pressure.

11. Method according to any one of claims 1 to 10, wherein at least one peripheral
beverage outlet is made before or when water is introduced in the capsule.

12. Method according to claim 11, wherein the peripheral outlets are pierced on a lid
of the capsule.

13. Method according to claim 11, wherein peripheral outlets are pierced on a
sidewall of the capsule.

14. Method according to any of claims 1 to 11, wherein at least one peripheral outlet
is formed by an opening occurring under the effect of the pressure of liquid carried
out by the centrifugal forces.

15. Method according to claim 14, wherein the at least one peripheral outlet is
obtained by the centrifugal forces which exert a flexure on at least one deflectable
portion of the capsule.

16. Method according to any of claims 1 to 11, wherein the capsule comprises a
plastic lid welded on a cup-shaped body and a series of premade peripheral outlets are
provided in the lid and/or body for the brewing liquid to leave the capsule under the
effect of the centrifugal forces.

17. Method according to any one of the preceding claims, wherein the capsule is

referenced with its axis of rotation being vertical or inclined relative to vertical of an
angle lower than 90 degrees.
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