1 Method and system for preparing a liquid extract from a cell using centrifugal forces The present
invention relates to a method and a system for 5 preparing a liquid extract by passing water through a
substance contained in a cell winch is submitted to a centrifugation. More specifically, the invention is
for preparing a beverage extract such as coffee and the like. 10 It is know to prepare beverages
wherein a mixture consisting of brewed coffee and coffee powder is separated with centrifugal forces.

Such a mixturg, is pbtained by bringing liquid, such as hot water, and.coffee powder together f
defined time. oS oA el Ok gREr EEEEAT0s 14 HE o RSO (B L
present. In cen@nngethedssufgalin BBTE6074, the cell comprises a large opening for enabling the
coffee to be charged in the capsule. Then, liquid is filled in the cell and the cell is 20 rotated. Normally,
the cell is not entirety filled with liquid otherwise liquid would leak from the large opening due to the

gradient of préssarecwkiehis createzhatithe smalldischalge arifices. I25ERO7ZD74 3 relatesto asimilar

centrifugak ap ith.a cover t joi filter e s maki bstanti losed
filter cell.aé\ pr%g{gﬁ%éwt %t if é)ir cg%%tfgsca%%%ﬁ?f%en?%%p%?%ﬁr%%ghgt}r%eg ﬁ?’itlér gﬁl(ri{t '%ﬂ%grkgstrition
gap at the beginfiadg of tife brewing dpefation) 36 airqsocketsibarsform fh theudslll Thedir focket can

be prejudicial to.the,complete; wetting.ancior %@&P?B@JF@SU'O%IEBW anddnay geate a riseof the

pressure of liquid in the cell winch volume is insufficient. 2 O 2006/112691 relates to another
centrifugal deiEEE8MprISing Shity for d6€difig poadermetdr mixtGrelarme passestint thekspace

delimited between a cylinder and a piston.

10 It is know to prepare beverages wherein a mixture consisting
of brewed coffee and coffee powder 1is separated with
centrifugal forces. Such a mixture 1is obtained by bringing
liquid, such as hot water, and coffee powder together for a
defined time. The liguid is then forced through a screen, on

15 which screen powder material is present.

In certain methods such as in GB1506074, the cell comprises a
large opening for enabling the coffee to be charged in the
capsule. Then, liquid is filled in the cell and the cell is
20 rotated. Normally, the cell 1is not entirely filled with
liquid otherwise liquid would leak from the large opening due
to the gradient of pressure which is created at the small

discharge orifices.

25 EP079713 relates to a similar centrifugal apparatus with a
cover that adjoins the filter element thus making a
substantially closed filter cell. A problem is that if air
cannot escape sufficiently rapidly through the filter and the
restriction gap at the beginning of the brewing operation,

30 air pockets can form in the cell. The air pocket can be
prejudicial to the complete wetting and/or extraction of the
substance and may create a rise of the pressure of liquid in

the cell which volume is insufficient.



5 One problem of the centrifugal systems is that if too much gas remains in the cell, a limited volume
of liquid can enter the cell. Therefore, there can be areas in the cell where the ingredients are not
properly wetted. The quality of extraction is consequently affected negatively. In particular, 10 if the
powdered ingredients are not properly wetted, the discij}%farged liquid experiences a poor extraction
rate, lie., a low total solid content ("Tc"). Also, if an insufficient amount of liquid is introduced in 15 the

capsule, the centrifugal re for the liquid to leave the cell will become too glevated thereb
requiring a too%trglklgh ro@g%ro?nfgéggé)d torr%gﬁéc the Ii(?ﬁ% exﬁ%gttl\%’g\?es the %’éﬁélﬁg?f% Fur eéfr%n%ere, the
discharge openimgsmiade in theidedl canrbefsesmall opthe«istharge be even closedbyradisebarge
valve, that the .volum%(l)f gas canngt %S:L%f)@ef&orﬂ et@ese openig $or (\]{alve crg)(ﬁreactlé or timely. 25

Therefore, one o J%Ct of theppresent invention is to evétejﬁ%rgte the gas?l%waexmng nd %ﬁél liquid flow

entering the centrifugal system so that the problems of wetting the ingredients in the cell and priming

of the cellithyjauidwithqut,reaching excessive rotafignal speeds, can be tesojved 3 Aother gbject
of the present invention Is to achieve an optimized beverage preparation cycle by ensuring a proper
wetting of the rypedientsiinthe celt and@estart of the mktractiorréytie whenwetting hasbeantsroperly

completed in the cell. Therefore, there can be areas in the cell where the

ingredients are not properly wetted. The quality of
extraction is consequently affected negatively. In particular,
10 if the powdered ingredients are not properly wetted, the
discharged liquid experiences a poor extraction rate, i.e., a

low total solid content ("Tc").

Also, if an insufficient amount of liquid is introduced in
15 the capsule, the centrifugal pressure for the liquid to leave
the cell will become too elevated thereby requiring a too
high rotational speed to make the liquid extract leaves the

capsule.

20 Furthermore, the discharge openings made in the cell can be
so small or, the discharge be even closed by a discharge
valve, that the wvolume of gas cannot escape from these

openings or valve correctly or timely.

25 Therefore, one object of the present invention 1is to
equilibrate the gas flow exiting and the liquid flow entering
the centrifugal system so that the problems of wetting the
ingredients in the cell and priming of the cell with ligquid
without reaching excessive rotational speeds can be resolved.

30 Another object of the present invention is to achieve an
optimized beverage preparation cycle by ensuring a proper
wetting of the ingredients in the cell and a start of the

extraction cycle when wetting has been properly completed in



3 order to obtain good extraction properties of the discharged liquid. Another object is to provide a
solution winch is clean and 5 does not create leakage of solids and/or liquids winch could soil and/or
damage the device (e.g., like entering in the ball-bearing of the rotational drive means). For this, the
present invention relates to a method for 10 preparing g liquid comestible from a cell by passing liquid
through the substance using centrifugal forces, wherein gas contained in the cell is controllably purged
from the cell agrligteji]g f#llg th% cell. 15 One of the centr.alrprinci le of the in\(/)efntigﬁeis st tﬁﬁgrovi ea

dedicated gas purge at a ti(r)netl?qlurlld fifrs’ eecxapjéﬁft. erétore, ?ﬁé: ceIf can be corre%tfyc Wi

liquid to ensuré jproper.wetting before extraction of the liquid. 20 Preferably, the release of gas is
controlled through at least one dedicated conduit. = The control of the gas release may be further
achieved by 25 different means. In a mode, the selective control of the gas purge is further carried out
by a valve. Thavatvescandig a valve tlesigned for isédectively énabling gasitolescapecdrchwhiehdtops

liquid 30 cpming from,the cell,. In the same modg or agaliernative one. {he selectivg, 6eatral ;1 4
soil and/or damage the device (e.g., like entering in the

ball-bearing of the rotational drive means).

For this, the present invention relates to a method for
10 preparing a ligquid comestible from a cell by passing liquid
through the substance using centrifugal forces, wherein gas
contained in the cell is controllably purged from the cell as

liquid fills the cell.

15 One of the central principle of the invention 1s thus to
provide a dedicated gas purge at a time ligquid fills the
capsule. Therefore, the cell can be correctly filled with
liquid to ensure proper wetting before extraction of the
liquid.

20
Preferably, the release of gas is controlled through at least

one dedicated conduit.

The control of the gas release may be further achieved by

25 different means.

In a mode, the selective control of the gas purge is further
carried out by a valve. The valve can be a valve designed for
selectively enabling gas to escape and which stops 1liquid

30 coming from the cell.

In the same mode or an alternative one, the selective control
of the gas purge is further carried out by increasing the

rotational speed of the cell. As a result of the increase of



of the gas purge is further carried out by increasing the rotational speed of the cell. As a result of the
Increase of 4 the rotational speed, the centrifugal forces become higher in the cell which thus causes
the liquid extraction to begin. In a possible mode, the purge conduit(s) may be communicating 5 to the
atmosphere without actively controllable valve, i.e., a valve requiring the reception of a signal for
opening and/or closing. Preferably, the gas purging conduit is closed by the valve 10 and/or the
rotational spe qllg increased aftfr a deet%rm'izggd volume oég ui? isfglled in tgt;a cell or after a

predetermine peri(ﬂ:& (t)fa t?rﬁgrh%s eﬁgﬁsed. or?hig,egtcjéﬁ oifable valvecanbe BIrnoevic}ilelog & control the

15 gas purge opening lTherefare, gas can degrrgedh whendhe ¢ed containingrdry poiveler starts to be
filled with liquid and until a sufficient quantity of liquid has been filled in the cell. Also the risk of liquid
leakage can be reduced since the gas purge can be timely stopped for avoiding liquid or 20 solids to
leak from the das purgeswhén sufficignt liguid hasroeercfileduinthe cettan dpadicular madd; the

determinegl vojume of liquid ths tﬁ%‘%é“%&%‘hgﬁt'%bgﬂi%%{%d by, g.floyy met rep'@%eldv@}hﬁ 2§ liquid

supply circuit to the cell. Once the capacity of the cellis reached, i.e., the cell is substantially filled with

liquid, the valve clé8eés the yagpurging cortiiit andfop theorotatibnabspeed isiihcréased @ fedchothe
extraction spegqgs)or closing.

Preferably, the gas purging conduit is closed by the valve
10 and/or the rotational speed is increased after a determined
volume of 1liquid is filled 1in the «cell or after a

predetermined period of time has elapsed.

For this, a controllable valve can be provided to control the
15 gas purge opening. Therefore, gas can be purged when the cell
containing dry powder starts to be filled with liquid and
until a sufficient quantity of liquid has been filled in the
cell. Also the risk of liquid leakage can be reduced since
the gas purge can be timely stopped for avoiding liquid or
20 solids to leak from the gas purge when sufficient liquid has

been filled in the cell.

In a particular mode, the determined volume of ligquid that
fills the cell can be measured by a flow meter placed in the
25 liquid supply circuit to the cell. Once the capacity of the
cell is reached, i.e., the cell is substantially filled with
liquid, the wvalve closes the gas purging conduit and/or the
rotational speed 1is increased to reach the extraction
speed(s) .
30
In possible mode, the gas purge conduit is closed when a
predetermined level of 1liquid is detected on the top or

outside of the cell.



30 In possible mode, the gas purge conduit is closed when a predetermined level of liquid is detected
on the top or outside of the cell. 5 For Instance, the level of liquid can be detected by a liquid sensor in
the gas purging conduit. Such liquid sensor can detect a change in the electrifal property of the fluid,
e.g., conductivity, capacitance or resistance, in the conduit or in 5 the flow path between the cell and
the conduit or in a top part of the cell Itself. The electrifal property data is received by a control unit

which activates the valve in respanse for closing the gas.purging condulit andéor increasing.the.
rotational speeﬁ(f of fh%sr%%gﬁ’se driq\?ri]rrl\a tl%‘(’:% 1é]f|tn %%3%?# I%aar%o eréI Sotses?b 8%§ e,athnég%@}lelz:x%t one
gas purge conslgit©an regulatédselfasy aovalye npeniong dnd closifigakithdutintervertionaf theagontrol
unit. In one exgméale the vaﬁ/e 15 is.coné%oelled in clé)sure Qy the effecct of cgnlcrggg%lforicgs. For this,

e

the valve can tak eac, irst pSSI%Sﬁ ‘of %)Benlng oefltﬁg ggé%%rgg cohduit when the centr#uga’l forcas’

applied on it arebdlownta ceitain theeshold valae and acsed@tcap@atioriof CIbgumo@fdhéicpqduitmvhen
the centrifygal fpices pxgeqds 20 Inedesshold yalue. n this,qasa, the valve in the conguitis . o,

positioned in an offset position relative to the central axis to receive the centrifugal forces and the
closure of the valve iscfarrdeFoutadtbmaticaly/fwhefitthe cellis driven in cenuifagationd 'safficient

rotational speed, the,yalve,can 25 fop Insiance pe A rubher slastic. memberbell-1g deformed ofy,

displaced in a sealing seat of the conduit by the effect of centrifugation. More preferably, gas is
removed by créafiRgasgas ptifde 30-sasstantiallf At the TeftralxiIéfotation of tHe cell 2 A%ENFral

location of the gasRurge i, preferred sincedhg cepfifugal fercesavhich exer,onthediquidhapd yhich
could create leakage, are minimum in that area. By central location, it is meant an axial location which
is not distint fighn fre-ation.

In another possible mode, the at least one gas purge conduit
can regulate itself by a valve opening and closing without
intervention of the control unit. In one example, the valve
15 1is controlled in closure by the effect of centrifugal forces.
For this, the wvalve can take a first position of opening of
the gas purge conduit when the centrifugal forces applied on
it are below a certain threshold value and a second position
of closure of the conduit when the centrifugal forces exceeds
20  the threshold wvalue. In this case, the valve in the conduit
is positioned in an offset position relative to the central
axis to receive the centrifugal forces and the closure of the
valve is carried out automatically when the cell is driven in
centrifugation at sufficient rotational speed. The valve can
25 for 1instance be a rubber elastic member being deformed or
displaced in a sealing seat of the conduit by the effect of

centrifugation.

More preferably, gas 1is removed by creating a gas purge
30 substantially at the central axis of rotation of the cell. A
central location of the gas purge 1s preferred since the
centrifugal forces which exert on the liquid and which could
create leakage, are minimum in that area. By central location,

it is meant an axial location which is not distant from the



6 central axis of more than 1/5 of the maximal radius of the cell. In one possible mode, a gas purging
conduit is introduced in 5 the cell, preferably, through a lid membrane of the cell. Therefore, as liquid
fills in the cell, the gas is sucked in the gas purging inlet of the conduit before it leaves the cell. 10 In
another mode, the gas purging conduit is placed outside of the cell. Preferably, the cell has a lid
membrane winch is perforated thereby allowing gas to escape from the cell and to be vented through a
cono!u?t pla_lceq %l% ve Te Iigirgenggrage.r Ié’er&ratioris %f t%%lidtwemnpégn% can Jt_)g galrlriedoo#t L%re15
providing I|qU|§ outlets in the Celltheréfore enaﬁﬁlng éas t3 Teave thé calt inits way to'the purge
conduit. Accordinglto one possible aspect of the invention, the centrifuged liquid is prevented from
bell-1g discharged from 20 the cell until a sufficient centrifugal speed is reached. In particular, the
centrifuged liquid flow is stopped by a discharge valve forming a pressure threshold to be overcome
for the centrifubeddigaiddeaging the weliclheadigelrarge valveds placédiih the perigherdbared ofithe

cell. In 25 compaisqn., A discharge yalye greales 3 ggptrollable Prezsuie ane of the cell.

Therefore, as liquid fills in the cell, the gas is sucked in
the gas purging inlet of the conduit before it leaves the

cell.

10 In another mode, the gas purging conduit is placed outside of
the cell. Preferably, the cell has a 1lid membrane which 1is
perforated thereby allowing gas to escape from the cell and
to be vented through a conduit placed above the 1id membrane.
Perforations of the 1id membrane can be carried out for

15 providing liquid outlets in the cell therefore enabling gas

to leave the cell in its way to the purge conduit.

According to one possible aspect of the invention, the
centrifuged liquid is prevented from being discharged from
20 the cell until a sufficient centrifugal speed is reached. In
particular, the centrifuged 1liquid flow 1is stopped by a
discharge valve forming a pressure threshold to be overcome
for the centrifuged liquid leaving the cell. The discharge
valve 1is placed in the peripheral area of the cell. 1In
25 comparison, a discharge valve creates a controllable pressure
threshold and does not require small orifices to be provided
in the cell with the risk to have such orifices be blocked or
clogged. However, a valve at the discharge side of the cell
also blocks gas in the cell which cannot escape through the
30 closed valve. Therefore, a discharge valve requires providing
the gas purge conduit(s) of the present invention be placed
upstream of the wvalve. The discharge valve 1is preferably
designed for providing a restriction of the flow of the

discharged 1liquid which may increase as a function of the



threshold and does not require small orifices to be provided in the cell with the risk to have such
orifices be blocked or clogged. However, a valve at the discharge side of the cell also blocks gas in the
cell winch cannot escape through the 30 closed valve. Therefore, a discharge valve requires providing
the gas purge conduit(s) of the present invention be plarced upstream of the valve. The discharge valve
is preferably designed for providing a restriction of the flow of the discharged liquid winch may
Increase as a funcion of the. 7 ngrease of he rotational speed, For nstance, the discharge valye s a
ring-shaped restriction means Forceé in"closure by a‘spring-biasing means. Accordmg%o another
aspect of the imeéntion; gas is prefersdidy purgedsduringta prewetting phase ddring wincts ligeididy
Injected. In a %osssible::L mo_c]ioei anllur{d srenIGeé:H\S/e sealing means is 10 provided at the interface of the liquid
injecting means and a'bore of a rol%ry engaging base engaging on the cell, for allowing gas to escape
from the receptacle when the receptacle is filled with water but for stopping water from leaking out of

the”“eﬁQ§e'According to another aspect of the invention, gas is

preferably purged during a prewetting phase during which

liquid is injected.

In a possible mode, a fluid selective sealing means 1is
10 provided at the interface of the ligquid injecting means and a
bore of a rotary engaging base engaging on the cell, for
allowing gas to escape from the receptacle when the
receptacle is filled with water but for stopping water from
leaking out of the interface.
15 For this, the conduit may form an interstice designed and/or
dimensioned to provide a selective fluid escape.
In particular, volatile compounds such as the gas can travel
through the interstice whereas liquids such as water or a
mixture of water and substance, which are more viscous cannot

20 travel trough the interstice.

The interstice may extend along a length at the interface
sufficient to prevent liquid from completely traversing the
interstice. In particular, the interstice may have a length
25 of at least 10 mm, more preferably, of more than 10 mm. The
thickness of the interstice can range from about 0.1 to 1.0

mm.

In a preferred mode, the interstice 1s obtained by an
30 helicoidal threading of the rotary engaging Dbase. The
threading creates a long helicoidal fluid path which, due its
rotational movement relative to the water injector, tends to

push the liquid back in the direction of the receptacle.



15 For this, the conduit may form an interstice designed and/or dimensioned to provide a selective
fluid escape. In particular, volatile compounds such as the gas can travel through the interstice
whereas liquids such as water or a mixture of water and substance, which are more viscous cannot 20
travel trough the interstice. The interstice may extend along a length at the Interface sufficient to
prevent liquid from completely traversing the interstice. In particular, the interstice may have a length
25 of at least 10 mm, morge pre{)elrably, of more th%n 10 mm. The thickness of the interstice c?]&range
from about 0.1t £.0%n a per5 erre\{j’mgdé'ﬁhee intersticé Psoé&afﬁ%a%% an 30 helicoldal threa |n§ of the
rotary engaginglbeise. dhedhigadimg creates a fornghhelicotdat fluid) pathorinth, dueits detatianalr
movement relgglve to tﬂe %/\flaeterwlgjtee%or. tendgttgpush the |i(‘%Lﬁde back 'in thf direction of the re,ﬁf?sgtacle.

inme St T .
8 More prefer r,ou\%/ater transport means is provﬁed in the fluid Z%uﬁ{ups?t‘?]eapn% ‘of the water njector

to provide waterttrough the satertinjectenat acelativiedy low pressurerEhenvater transportarmeads can
beawwesyﬂeééwg%ﬁ%ﬂgésapump, a diaphragm pump a Jgravity pump or a
peristaltic pump, a piston pump for example. The pump can be
designed to fill water in the receptacle at relatively no
positive pressure above atmospheric pressure. A pressure
transport means for water also contributes to ensure that
10 ligquid is not given sufficient momentum to traverse the
dynamic sealing means. In fact, the dynamic seal provide a
greater momentum to the liquid to counter the momentum that
could be given to the liquid by the water transport means
pushed inside the interstice.
15
In addition, a contact seal means may be placed between the
rotary engaging base and the entry wall of the receptacle.
Preferably, the contact seal provides an axial sealing on the
surface of the receptacle. The contact seal means ensures
20  that no ligquid can circulate between the receptacle and the
rotary base due to the centrifuging forces that could bypass
the centrifuged flow path in the receptacle and so could

dilute the beverage.

25 Preferably, the contact seal means is a rubber elastic member
such as a rubber or silicone O-ring forming an axial sealing

arrangement.

In a preferred mode, the contact seal means 1is placed
30 immediately about the water injector. As a result, liquid is
prevented from escaping the receptacle by the pierced outlet
and from contacting the outer surface of the receptacle. When

the device 1is opened and the receptacle removed from the



5 centrifuge pump, a diaphragm pump a gravity pump or a perlstaltil pump, a piston pump for example.
The pump can be designed to fill water in the receptacle at relatively no positive pressure above
atmospheric pressure. A pressure transport means for water also contributes to ensure that 10 liquid is
not given sufficient momentum to traverse the dynamic sealing means. In fact, the dynamic seal
provide a greater momentum to the liquid to counter the momentum that could be given to the liquid by

the water tran%peorjtL Eneean%glej%gediigsi?g Stge intesr%c% l15 In addgiog,uaC gontgct sggl means may be
placed between the rofary engaging base dnd'the enlfry Wa%lllgfuthe receptac?e. refera%‘fiy,?he contact

seal provides ahaxidét géakng-bn the surfacelofitheireceptackec dhermohiact seahmeans ensures 20
that no liquid can circulate between the receptacle and the rotary base due to the centrifuging forces
that could bypass the centrifuged flow path in the receptacle and so could dilute the beverage. 25
Preferably, thé:comtadtisenl hreaas f&oa puldber etastie anembbertsueh asva rubben or sitieornecOirg

forming a9 exighsealingarangement, I prefeedamade.dhe contact ses) meAps s placed 30

Immedlately about the water Injector. As a result, liquid Is prevented from escaping the receptacfe by
the pierced outlétard from coistapting Heeowep Suface bithe réesptacke: When e devied isogened

and the receptagle temoygd from the 9 dewice, there is.less fesidua’ligyid syeh as.hot waterin the
device that could drip in an uncontrolled manner. According to a specific aspect of the invention, the
rotary rotary engaging Dbase comprises several piercing members
evenly distributed at the periphery of the engaging base.
10
The rotary base can take the form of a disc that applies a
engaging pressure on the wall of the receptacle during
closing of the device about the receptacle. Due to the
engaging pressure applied, the piercing members can pierce

15 outlets in the receptacle for allowing beverage from leaving

the receptacle.

In another aspect, the rotary base comprises an elastically
biased valve which opens at a certain threshold of pressure

20 of the centrifuged liquid exiting of the receptacle.

"Prewetting" refers to a phase during which liquid 1is
intimately mixed with the ingredients 1in the cell before
centrifugation is sufficient to make the liquid extract leave
25 the «cell at the discharge side, e.g., by opening the

discharge valve.

"Extraction" refers to the phase at which 1liquid passes
through the ingredients and is discharged from the cell as a
30 result of the centrifugal forces. In the context of the modes
of the invention, a discharge of the liquid may require that

a sufficient rotational speed of the cell be attained.



5 engaging base comprises at least one piercing member which is placed at the periphery of the base
for piercing at least one outlet in the wall of the receptacle. More preferably, the rotary engaging base
comprises several piercing members evenly distributed at the periphery of the engaging base. 10 The
rotary base can take the form of a disc that applies a eﬁ?aging pressure on the wall of the receptacle
during closing of the device about the receptacle. Due 10 the engaging pressure applied, the piercing
members can pierce 15 outletstig the recggtacle fﬂ aIIowinq)bev(;rage from Ieavir%ga%h.e rece@tacle. In
another aspec ,utﬁ(ler}gtapyrl?gsee c&rrﬁ%ﬁses an éigstlcam? Phiased valve %vrhicjhnop]é%s atacertain ©
threshold of pressane 26cafdhie céntrifuged liguid exiting of thenreceptacley "Rrewettifigl nefersttoa
phase during Whif%liquid is intimately mgxegd. with the in rediegiéstigéhe.cell b%forergggtrrri[@ r%tiec%lr]cis

el e

sufficient to make t aﬁ/id extract leave 25 the cell at the 5igcharge Iiii'leI,1 e.a., bylopenlng

discharge valveatiExtraction” refers to the phase at which liquid passes through the ingredients and is
dischargegl from the cell as a 30 result of the centrifugal forces. In the context of the modes of the
invention, a discharge of the liquid may require that a sufficient rotational speed of the cell be attained.
10 During prewéttihg,sthé eel mag tecérivehtin Fotatiapratveclower $pedd than darikg extractioni During

prewetting, the,cell may remain,sialic, gr he rofated ingn inferouittent Manpehyeq extraction
and consequently an improved taste and aroma. During this

phase, the rotational speed is preferably maintained

10 sufficiently low so that the liquid extract remains in the

cell and mixes thoroughly with the substance. As liquid is

filled in the cell and the cell rotates slowly, gas can be

purged so that at least a significant amount of gas contained

in the cell is removed to leave enough space for the liquid

15 to occupy the cell and mix with the substance.

In a particular embodiment, gas is purged through at least
one conduit other than a first 1liquid conduit supplying
liquid in the cell. In a particular mode, the gas purging

20 conduit is arranged concentrically about the said first
liquid injecting conduit. The liquid supplying conduit can be
a hollow needle that perforates a lid membrane of the cell.
The ligquid supplying conduit can be aligned along the axis of
rotation.

25
In a possible mode, after purging gas out of the cell, liquid
can also be injected through the gas conduit in the cell.
Therefore, 1ligquid can be injected both through the 1liguid
conduit and through the gas conduit after gas purging is

30 carried out. This presents the advantage that the gas conduit
can be rinsed from the possible solid particles which could
have entered the gas conduit during the gas purging operation.
The method of the invention may further include a spin-drying

phase of the substance contained in the cell after the



5 It has been noticed that a prewettlng of the substance, in particular, ground coffee, provides an
Improved extraction and consequently an Improved taste and aroma. During this phase, the rotational
speed is preferably maintained 10 sufficiently low so that the liquid extract remains in the cell and
mixes thoroughly with the substance. As liquid is filled ig the cell and the cell rotates slowly, gas can
be purged so that at least a significant amount of gas contained in the cell is removed to leave enough

space for the Iickhid 15 to occu%/1 the cell Bnd mix wifg}]the substa_%ce. In a particular en]ct}[%diment gas
g

is purged throl 5?[%%1%?8% onduit other thar a ws?liqtﬁ]alc%n ﬁ?flsrﬁgply?r}llgaﬁqelﬂd in the célf.In a

particular modeo thiagas purging20eeaduitis arrangédeoncentiicatly abquti thetsaidifirst hquidhe

injecting conduit. . The liquid E%Q%Ié{i%g.conduit can_be a hollow nffdl%that gerfcirates a Iidlrlnemb({ane

of the cell. The ﬁcﬁd ? ppl%/lng conduit can <ﬁi%leraliglnned %ﬁloeng the axis of rotation. 25 Ima pos%?ﬂ]e

mode, aﬁer_p@gihg@gasiba_t:bﬁtt@ecéll,ﬂiquid cah@_lsdwhjaac;@d throdgh thie g‘alse:ommﬂtlip thercell.
Therefore; liquid Egg ?Sl'Qﬁ,?t%%"tQ%Q“’c‘:‘gﬁéﬂ‘iqugﬁﬁgu%ﬂﬂgéwoggh %%%%8%%%?@% gas

purging is 30 carried out. This presents the advantage t e'gas conduit can be rinsed from the
possible solid partfefes winkly ceuld have ehlered thevgds eondiitiduring Hse gas pargivig operation.

The method of.ihe jpyentan may furthern Inclyde a spip-diyingphage Qf the spbstapee coptained,in the

cell after the 11 extraction phase. During the spin-drying phase, the gas conduit can be used to
provide pressure equilibrium in the cell by introducing air in the cell for replacing liquid being

discharged. frop, the discharge §@€é¥f€rﬂ%§e%l‘@;.§ PaLticas th@ang c9aduit £an bg plaged-atfhe
atmospheric pressure by a controllable valve. This pressure equilibrium ensures that the cell does not
deform uHler 8¥&lafiVe Va&UURT SR predent invehtioh isd-fetstes 6 abederage prodietibAnce

contained in a cell by passing a liquid through the food
substance by centrifugation of the cell comprising:
- a liquid injection means for filling liquid in the cell,
- rotational driving means for driving the cell in rotation

15 at, at least one, centrifugal speed,
- a peripheral discharge means for enabling liquid extract to
leave the cell at the said centrifugal speed,
wherein it comprises a dedicated gas purging means configured
to remove gas from the cell as liquid fills the cell.

20
The gas purging means can comprise a dedicated gas purging
conduit which is separate from a main liquid supply conduit,
e.g., for connecting the internal volume of the cell to the
atmosphere, while liquid is supplied in the cell.

25
The system preferably comprises speed control means for
increasing the rotational speed of the driving means to vary
the beverage preparation cycle from a prewetting phase to an
extraction phase.

30
The system preferably comprises means for detecting the
filling level of ligquid in the cell. Indeed, these fill level
detecting means enable to coordinate the beginning of the

extraction phase following the wetting phase and consequently



10 system for preparing a liquid extract from a food substance contained in a cell by passing a liquid
through the food substance by centrifugation of the cell comprising: a liquid injection means for filling
liquid in the cell, rotational driving means for driving the cell in rotation 15 at, at least one,
centrifugal speed, a peripheral discharge means for enabling liquid extract to leave the cell at the said
centrifugal speed, wherein it comprises a dedicated gas purging means configured to remove gas from
the cell as liquid fills thet%eell. ZOJihg  gas means can comprjcsieoa dedicaterchas p%@inqﬁ?onduit

rgi
which is separ%?esﬁgren a mairafﬁqwd sup%?‘;écgndlﬁf%.pge.j:foer%%ﬁﬁgctmgnth%riﬁ%emal volume of the cell

to the atmospherechitgdiquitiigsupplied n.theacelio The systene peeferablyt comprises sgeed control
means for increasing the rotational speed of the driving means to vary the beverage preparation cycle
from a prewetting phase to an extraction phase. The system preferably comprises means for detecting
the filling levelPofigliccintthg célirindeedpthese fifl devdl elétectingtméanas Enable tg €oordinatertbe

beginningof the gtiaqion-phase following, the wetting phase andleonseauently, 12 sogura e ,
achievement of proper extraction properties of the discharged liquid ,e.g., a Coffee beverage with
proper To. AvalVermay dfirtisertzanassociated to at least one gas purging 5 conduit for selectively
allowing gas bell-1g purged in a controllable manner. In a mode, the gas purging means comprises at

least one gas
In a mode, the gas purging means comprises at least one gas

purging conduit which is connected to a controllable wvalve
10 for controlling the time the gas purging conduit 1is
maintained open as liquid fills the capsule through a

separate liquid supply conduit.

In another mode, the gas purging conduit communicates to the

15 atmosphere without valve.

In a particular embodiment, the gas purging conduit has a gas

inlet entering in the cell.

20 In another embodiment, the gas purging conduit has a gas
inlet which is external to the cell and is preferably placed

above the cell, in particular, above a 1lid of the cell.

More particularly, the gas purging conduit is controlled to
25 open in a prewetting phase at which liquid is injected in the
cell and the cell is rotated at a lower speed than the
centrifugal speed at which the liquid extract leaves the cell
by centrifugal forces via the discharge means. Therefore, the
gas conduit can be maintained opened during the prewetting
30 phase by the valve. The valve can then be controlled to be
closed after a predetermined volume of liquid is filled into
cell or after a certain period of time. For instance, the
system can comprise a flow meter to provide an input as to

the volume of ligquid which is supplied in the cell. The flow



purging conduit which is connected to a controllable valve 10 for controlling the time the gas purging
conduit is maintained open as liquid fills the capsule through a separate liquid supply conduit.  In
another mode, the gas purging conduit communicates to the 15 atmosphere without valve. In a
particular embodiment, the gas purging conduit has a gas inlet entering in the cell. 20 In another
embodiment, the gas purging conduit has a gas inlet which is external to the cell and is preferably
placed above the cell, i(pa%articular., é:\bove a lid Oféz cell. }Mor% gg{tifglfrlyl, the gas purgin r(1:82duit IS

controlled to Zlgeotpee]ﬁ ina prgvrv%ﬁffg %hgsesaltqwﬁ |8ui5 iS Injectedc ifi the Cell‘and e tell'isTotated

at a lower speed¢harothe centrifugal ispeed et whlichethe liquidrextracbleavesthetoelllbywcentrifagal
forces via the discharge.means_. Therefore, the gas conduit can be maintained opened during the
prewettifg 30 p hase %Vth%evaI\?g.l%e%a?v%eléaeng%gﬂlﬁ]ee?onat% Ilégltto %g clos e%ggf?esr glgr%orllgteeerrrwlﬂned
volume of liquickis fifled intbIcell o after @ Cetthid periodoftithe., tFor lnstance; lthe systémicantor

comprise 3 flownefer 1o proyide A0JNRY 4S9 cen 1,

In a possible mode of control, the system comprises a liquid
detection device for detecting a maximum level of ligquid in
or outside the cell. A liquid detection device can comprise,
10 e.g. electrical resistive, inductive or capacitive, sensors.
The sensors can be placed, for instance in the gas purging
conduit or between the conduit and the cell, e.g. above the
lid of the cell. A control unit ensures the increase of the
rotational speed and/or activation of the valve as a response
15 to a change of the sensed values corresponding to the
detection of either gas or liquid at the sensors location.
For instance, as speed 1is increased above a preset wvalue
corresponding to sufficient centrifugal forces being exerted
in the cell, the extraction of the liquid begins through the
20 discharge means. As a result, the discharge valve means opens
causing liquid to be discharged or extracted from the cell.
Since the level of liquid has been previously sensed to the
desired level, the extraction can take place while being
assured that the ingredients in the cell are properly wetted.
25
The liquid supplying conduit can be associated to a sealing
member which applies a sealing at the interface between the
conduit and the 1lid of the cell, e.g., a top membrane of the
capsule. As a result, liquid is prevented from leaking at the
30 base of the 1liquid supplying conduit but is forced to
traverse the substance in the cell for a better wetting of

the ingredients, e.g. coffee particles.



the volume of liquid which is supplied in the cell. The flow 13 meter can provide a signal to the control
unit, e.g., under the form of Impulses winch are counted by a control unit of the device. When a
predetermined amount of Impulses has been reached, the valve of the gas conduit closes the conduit
for 5 the gas contained in the cell. In a possible mode zf control, the system comprises a liquid
detection device for detecting a maximum level of liquid in or outside the cell. A liquid detection device
can comprise, 10 e.g. eIectr.iI)a{ resistiye, ing ctive rcapacitived Sensor . The sensors % n %e ;%Iaced,
for Instance in‘the %agf)ﬁrsg%ng Conduit or between' ‘éecoﬁauigaﬁéﬂ?e cgﬁ), e?é?cgﬁlovﬁot e’id of the
cell. A control phi @asures the hcreaséudftthe rotational speed and/ow activagion ofjthiedvadveoas a
response 15 tg a cgasng% of trsl% serfsed lvielluels correspo celingcteoltye gfeltgctiglﬂ eof eitahser %%s orilg1 uid at
the sensors location. For ?nstan]gg, ds spegH IS Increased above a preset value cgrresp ncﬁﬁg t
sufficient centdfugdbforcesthelk 1gexertedin triecell; the extractionldf .thélliguiifivegins throagh the 20

dischargesme% .Asare gg, tlg:e gl(§ harge yalve eans p%%%%‘}’ﬁi% qu%deto be discharged or
extracted from rt]Fi;e cz]I?. Siﬁce the eveﬁ o% quu¥d ha%r%een %?eviously sen%ed to the §e§%d Ievel,athe
extraction cantake plage whit@ being assdred thas the ingredients irrthedeelfare propemywettetn 25

The liquid supplying,canduit.can he agsegiated;tg, & sealingmembey which.applies;a selingsatithe
Interface between the conduit and the lid of the cell, e.g., atop membrane of the Capsule. As a result,
liquid is prevefted flo feakifRjatthe B0Base of thetlitfuicE Supplyifg @8Adlit Bat is forEe@ tairaverse

the spbstancelirﬂgﬁqgellg.%alpgg_er wet-L.1151g.0f the ingredients, .9 C?ﬁf%% p@:@%@?-c _ 4 'nk?e
possible mode, the valve is controllable/controlled to place thﬁqgas conduit in communication with a

liquid supPly sdiaEtbisupphFiquidnthetefi Yiathe §ASpUTGing cOlddidftet s RepUrged Yot the

cell. Therefore; €loSiNGyhere the rotational speed of the cell is higher than

during the prewetting phase. The gas conduit can thus be
rinsed from solid particles which may be introduced in the
conduit during the first phase.

15
The valve may further be configured to place the gas conduit
at the atmosphere during a spin-drying phase following the
extraction phase. During the spin-drying phase, the liquid
supply means 1is stopped and the rotational drive means are

20 maintained at a high speed to enable the ligquid to leave the
capsule through the peripheral discharge side of the cell.

In a particular mode, the gas conduit can be placed
concentrically around a liquid supply conduit for supplying

25 1liquid in the cell.

In a preferred mode, the peripheral discharge means comprise
a restriction wvalve for controlling the flow of the
discharged liquid. The restriction valve preferably acts to
30 open when a determined centrifugal pressure of the discharged
liguid is attained against the wvalve during the increase of
the rotational speed during the extraction phase. The

restriction valve has preferably a ring-shaped closing means



5 of the gas conduit is made by switching the valve in a position where the gas purging conduit is put
in communication with the liquid supply. The gas purging conduit can thus provide liquid in the cell in
addition to the main liquid conduit. As a result, the liquid flow rate can be 10 significantly Increased in
the cell during the centrifugal phase where the rotationiar% speed of the cell is higher than during the
prewetting phase. The gas conduit can thus be rinsed from solid particles which may be Introduced in
the conduit during the first %hase. 365 The valve may furtrher be confh%ﬂed to place thetgas conguit at
the atmospheraen urir?g asgplﬁpoqyinglpa)ﬁalsnegfolf%%vallngs the extraction p ade. f)urf:negsth% sprilr?-%ryina
phase, the liquid sapplyimean<siscstopped and the eotatiamal drive means are 20 maintained at a high
speed to enable the liquid to leave the capsule through the peripheral discharge side of the cell. Ina
particular mode, the gas conduit can be placed concentrically around a liquid supply conduit for
supplying 25 liguid artheleetl. Irrapeeferredfimoteethelperiphieraldisclidrge mears tomprise laso
restrictionavalve.fpr cantrqling,the flpw ofdhe discharped ligyirl Ibe fesirigtion, ualys preferablyacts to
30 open when a determined centrifugal pressure of the discharged liquid is attained against the valve
during the Increase obthenotatienalispéed duriirgsthd extractionprese. THeerestrittion valea his

preferablyanpl%mdt%o%-@%mja& least two volumes in the cells; one of

which containing the food ingredients. 1Indeed, a major
problem may be created by the solid particles which block the
10 flow of gas Dbeing removed from the «cell. The filter
preferably comprises openings of diameter and/or slots of
width of less than 250 microns. The filter can be an integral
part of the cell such as a porous plastic portion or a mesh,

a woven or non-woven or a filter paper.

15
Furthermore, the cell can be a sealingly closed capsule
before it 1is introduced in the system. The capsule can
contain a food substance protected by an inert gas such as
CO, and/or nitrogen.

20

Therefore, the invention also relates to a capsule for
providing a cleaner solution than "open" systems and a more

controllable gquality of the delivered liquid extract.

25 The capsule can be closed by a closing membrane which is
pierced by piercing elements of the system for providing a

liquid inlet and outlets.

The capsule can comprise an 1internal filter portion for
30 preventing solids from exiting the capsule through the liquid
inlet, e.g., a pierced inlet of the capsule. This first
filter portion 1is preferably in a central location of the

capsule.



and a spring biasing means for opposing a resistance to pressurized flow of liquid exiting the cell. In
another aspect of the invention, the invention also 5 relates to a cell comprising a filter for preventing
solids from bell-1g carried by gas during purge. The filter can be placed to separate at least two
volumes in the cells; one of winch containing the food ip redients. Indeed, a major problem may be
created by the solid particles winch block the 10 flow o 6gglas bell-1g removed from the cell. The filter

preferably con%%rises oBeniﬂgs of diam?ter and/or slots of width of Ie&s tihafrl1 250 micr%ns. Thef filter
C an also comprise. a ccon 1lter ortion or
can be an Integrﬁ paﬁ of the cellSucli a8 a porodos 61ast|c poﬁlon Of a mésh, a wéven or non-woven or

a filter paper. b &Euetheimare stheictdl camdre acseatingly closedwapsuté beforierit isiintrodueedsin the

system. The capsule can contaf'ln a food seué)stgﬁ%el grcostec(t)qﬁd an Iggrt ngfesuc%gﬁ SCOSZEaCnocI/%lr

nitrogen. 20 Tﬁer%fére, tﬂé?ﬁl\?entignlgfgg relates to a capsule for provuﬁng a cleaner Solution than
"open" systemsidridcea more tontrollablemuafityrefthe delivereddipuidbbxtract. 25:The capsuletéan be

closed by 2 closing membrfe Which s,pigrced by piereing slements.of e systemforrovidinga
liquid inlet and outlets. The capsule can comprise an Internal filter portion for 30 preventing solids from
exiting the capsufe thrargh-the liguidanlet g hansicrced dnletodt thé eapsude Ullsis fifst filtdrigottion is
preferably in a.central Jocation of thecapsyle. 16, The capsule,can ajso comprise g-second filter,
portion for preventing solids from exiting through the liquid outlets, e.g., through pierced outlets of the
capsule. This secsrIfilter Portidreisiefetably in a peripheral region of the 5 capsule. The filter
portions can be part of a same internal lid inserted in a cup-shaped body of the capsule. The first and

second filter portions can also be part of separate elements of the capsule.
10  The capsule can contain beverage ingredients comprising:

ground coffee, leaf tea, instant coffee, instant tea, herbal
tea, cocoa, milk, creamer, nutritional ingredients and

combinations thereof.

15 1In order to avoid unnecessary repetitions in the present
application, all the characteristics mentioned in relation to
the present method can be applicable as well to the system

and vice versa.

20 The invention will be explained in more detail below in
reference to the drawings attached:
- Fig. 1 is a schematic general representation of the system
of the present invention,
- Fig. 2 1s a schematic representation of a part of the
25 system of the invention,
- Fig. 3 1is schematic representation of a part of the
invention according to a second embodiment during the
prewetting phase and gas purging,
- Fig. 4 1s a schematic representation of a part of the
30 invention during the subsequent extraction phase,
- Fig. 5 1s a schematic representation of a part of the
invention during the final spin-drying phase,
- Fig. 6 shows a view of an internal 1lid of an embodiment of

the cell of the invention,



10 The capsule can contain beverage ingredients comprising: ground coffee, leaf tea, instant coffee,
instant tea, herbal tea, cocoa, milk, creamer, nutritional ingredients and combinations thereof. 15 In
order to avoid unnecessary repetitions in the present application, all the characteristics mentioned in
relation to the present method can be applicable as Well7to the system and vice versa. 20 The
invention will be explained in more detail below in referlence to the drawings attached: Fig. lis a
schematic g_en_eraEl re .regené?{[ionsof the dséystelTog trhe _present (ig\_/ggtioend tlil{g Zrinse% rﬁ?gherfr%atig o
representation of a part of the 25 sysatem of the invention, Fig. 3 is sdfema |grepresenta ion o]fla part
of the inventionwaccending toadecgnd e odliment duringthe, prewetting phase and gas purging, Fig.

4 is a schematic rﬁgrese@taté%nogf a part of tgg 30 mvenUgQPugr&%heés?bsequent extrac ]Jgontpnhease,

Fig.5is a schematlcgr'epresentatlgn of acpraort of tﬁee?ntv%a%tlon during the indl SSi}{E&I‘?/IHI’Ilg% ase, Fig. 6

shows a view pfas énternaliideoftarremodimedt obthe cell of térwentoni It Figu¥ showga sletall
of a fluid ig\jecgrﬂlgf €a0s of the system according to another variant, Fig. 8 shows a cross sectional
view of a system of the present invention according to another variant during gas 5 purging; Fig. 9
shows a detailedCrass Sectibnzisview df the systemractording te stilkanothervarfant derriag them

prewettifg phaser. Figy;10,shows a detajled Grass sectiongl vigy of the- sysfem 10 of £ig, 2 during the
extraction phase;

phase;

- Fig. 10 shows a detailed cross sectional view of the system

10 of Fig. 9 during the extraction phase;

- Fig. 11 shows a perspective view of a beverage preparation
device according to another embodiment of the invention;

- Figure 12 shows a cross section view along A-A of the view
of figure 11;

15 - Figure 13 shows according to a preferred embodiment, a
detail and partial view of the view of figure 12, in
particular, the configuration of the receptacle and the
injection subassembly;

- Figure 14 is shows an enlarged detail of the view of figure

20 13, in particular, the dynamic seal means.

As can be seen in Fig. 1, the centrifugal system of the
present invention comprises a centrifugal unit (2) in which a
centrifugal cell (3) is placed. The centrifugal cell (3) may

25 Dbe a single-use capsule which contains portioned food
ingredients such as a roast and ground coffee portion. Before
its insertion in the unit, the capsule is preferably sealed
in a gastight manner to maintain freshness of the food
ingredients contained therein. Alternatively, the centrifugal

30 cell (3) may be a re-fillable cell of the centrifugal unit
(2) .

The centrifugal unit (2) 1is connected to driving means (5)

which comprise an electric rotary motor and a driving shaft.



Fig. 11 shows a perspective view of a beverage preparation device according to another embodiment
of the invention; Figure 12 shows a cross sec-L.18)n view along A-A of the view of figure 11; 15 -
Figure 13 shows according to a preferred embodiment, a detail and par-Li-al view of the view of figure
12, if particular, the configuration of the receptacle and I§1e injection subassembly; Figure 14 if
shows an enlarged detail of the view of figure 20 13, if ]particular, the dynamic seal means. As can be

seen if Fig. 1, ﬁg ce trii{y%gl S?@SQ of (tE'§3 pé{%se%eirslviention qco(gn@r(i) esa cgntgg arl ””%%%” gvpich a
centrifugal cel (3 [ pﬁace ‘Tne cen%rifugal ceIF( ma}gﬁg%e a single-use capsule which contains
portioned foodtingredients: sticlyas awoast antlagrgurchcaoffeesportionr Before dats irfsertion iftthewunit, the

capsule if preferably sealed if a gastight manner.to maintain freshness of the food ingredient
contained ther%e%lne. Acitecarrlr%{;ft|lv%e1ff,I % e C(%r%tlrifjg?gl S%Ocueﬁle(g;) qunla%/hﬁé1 a(?’r%-%illjéglgeaé% SP the cgﬁtﬁ?&geal unit
(2). 18 The drivimg micans(5) arel designed to ratateha retanedamd of theodenttiftigakonit alongean axis

of rotation:A a us, the ifugal cell S ithin the ry dr f fugal unig. (2)
about thenssam%gafgé Ayo?% tf%?%%n%#fu%cgl 54%%%3%3% g@r%:)tgg Sﬁ‘iLat %ﬁléﬁ?:(ﬁl (%l%lggé‘g ga%a%f gg all of
the rotary druralih pafticular, when tive delbis/not 3pacifidally al singlevwlsencapsaledsut la refillabbe part

of the device. %EJ&‘P&%&@‘P@'&”E£%)gfi’étbﬁé_80”8%%‘%§1% cqllecting part:and gydischarge dug(35)
through which the beverage to be prepared is discharged Into a receptacle (48) such as a cup or mug,
for example, platediseiéwahe discharge duct. 15 The system further comprises liquid supply means
which Includes a water reservoir (6) and a fluid circuit (4). The reservoir (6) preferably comprises water

heating means (31) for heating the water contained in the reservoir (6). The heating means (31) may
beziheaﬁﬁganengﬁéémﬁfg%hngnlt (2) further comprises a collecting part

and a discharge duct (35) through which the beverage to be
prepared 1is discharged into a receptacle (48) such as a cup

or mug, for example, placed below the discharge duct.

15 The system further comprises liquid supply means which
includes a water reservoir (6) and a fluid circuit (4). The
reservoir (6) preferably comprises water heating means (31)
for heating the water contained in the reservoir (6). The
heating means (31) may be a heating coil. The heating means

20 of the water may as well be obtained by a thermobloc in the
fluid circuit (4) and placed downstream relatively to the

water reservoir (6).

The ligquid supply means further comprise a pump (7) connected
25 to the reservoir (6). The pump (7) 1is preferably a
centrifugal pump. Moreover, the pump (7) is connected to the

centrifugal unit (2) by means of the fluid circuit (4).

The pump (7) 1is preferably a low pressure pump which serves
30 the purpose of providing sufficient ligquid to the cell (3).
In addition, during the operations, the centrifugal cell acts

as a centrifugal pump by drawings water from the ligquid

supply.



20 of the water may as well be obtained by a thermobloc in the fluid circuit (4) and placed downstream
relatively to the water reservoir (6). The liquid supply means further comprise a pump (7) connected 25
to the reservoir (6). The pump (7) is preferably a centrifugal pump. Moreover, the pump (7) is
connected to the centrifugal unit (2) by means of the fl '(9 circuit (4). The pump (7) is preferably a low
pressure pump which serves 30 the purpose of providing sufficient liquid to the cell (3). In addition,

during the operations, the centrifugal cell acts as a centrifugal pu drawin swatergro the liquid
supply. 19 1In e cgﬁl?rifu%%ﬁlﬁﬁftﬁlﬁ&;d Hl%%ﬁérgg vaive isd‘tgr%C\E/?/aaer ) crgeaéjtéf EXi vlvé;?estrllcstion of

the centrifugedtiquiddeidchtleaves ¢hae eell{3) Hefore it ésscoltecteibin thefcoltécting-part of theyenit. The

discharge valve,(19) 5 enables tq Increase, the dwell time.qf liquid in the. cell.and therefore Improves
the extraction,% %%t(?cu%%l gkrlcgf?gg?urt gremocrg,iéue?%gthg %%rreotalti%né or%gz n%céeteses{gga:ryl for the
flow to pass thrbeghahé discharge vadve, thefflonhis significantiraccelerated.rAs a vesuite a fice)

amount 0%10 fé’ﬁ%%gre’%%? Gan.be pbtained. '.%fx%gf ably, the %%CI.J?I%}%YQ'V%nOp@Hé for i“ﬁﬁ%”
annular flow gap and enabling the centrifuged liquid to leave the cell when a certain threshold of
pressure has é@ratiained IBoatakie valMechyethetieiid. For ting, thenkdlve {89) cohyprisesidiastic

biasing means-(2,7) far. qounter-agtingthe pressyre.of thecenirifged kiqyid up toa-given Joade, .
Furthermore, the valve's load can be made adjustable to open at a certain threshold of pressure by

means of a lodd'20 ActaHtingPmeaTsS(50)) For dhstdrite, thedcad aeiafitty ifeans [50) 4éRvbnihe

elastic biasingdmgans (2710 ¥ ryatlg%@[%lggg_@@.the @Veél%egﬂg@f‘?r% thﬁ_tgighearn{gg@[[asgg _
means are pre-stressed, e.g., by a compressive constraint of the actuating means (50) on the resilient

rnembenuherﬁﬁﬂ% or crema can be obtained.

Preferably, the discharge valve opens for leaving an annular
flow gap and enabling the centrifuged liquid to leave the
cell when a certain threshold of pressure has been attained
15 at the wvalve by the 1liquid. For this, the wvalve (19)
comprises elastic biasing means (27) for counter-acting the
pressure of the centrifuged 1liquid up to a given load.
Furthermore, the valve's load can be made adjustable to open
at a certain threshold of pressure by means of a load
20 actuating means (50). For instance, the load actuating means
(50) acts on the elastic biasing means (27) to vary the pre-
load on the wvalve (19). Therefore, the higher the elastic
means are pre-stressed, e.g., by a compressive constraint of
the actuating means (50) on the resilient member, the higher
25 the pressure of liquid is necessary for overcoming the valve
for maintaining a consistent flow rate, therefore, the higher
the rotational speed must be. As a result, the level of foam
or coffee crema can be controlled by adjusting the load of
the valve means (19).
30
In the fluid circuit (4) between the liquid supply means and
the centrifugal unit (2), metering means (8) for the flow
rate of the liquid are provided. The metering means (8) are

for example a pulse-coded flow metering turbine which



25 the pressure of liquid is necessary for overcoming the valve for maintaining a consistent flow rate,
therefore, the higher the rotational speed must be. As a result, the level of foam or coffee crema can
be controlled by adjusting the load of the valve means (19). 30 In the fluid =cult (4) between the liquid
supply means and the centrifugal unit (2), metering meaps (8) for the flow rate of the liquid are
provided. The metering means (8) are for example a ptilse-coded flow metering turbine winch 20

generates electrlcal Impulse data (10). Thereforei, the C$eriod f Egrie gjerﬁeraet(%% Irne1puI§,1 s IS Brrei%rg\bly
4). er

proportional to'the ve oce|t§/ of the ﬁaﬁi afﬂowl Within“the ﬁﬁdﬁ =cul Srsystem fur c%mpnses

control means¢9) wiheh §eomprises aicopnier{31)j a centrakearitfiofle (@) such asaal Plbocontreller

able to provide control loop back mechanjsm and.a manual Interface,(13). The control means are
connected to t‘ﬁ%gf o%vl-%té)r%ﬁgc%erbigé%ﬁg reﬁs%:%%ewtﬁagﬂp:lrgcé%eva%rz{aﬁg réi%ﬁ\?eutlogthlgf?ow rate and
to the driving Ihmeany £5)of the rotatienal motorfor fsput of thetmanipulatedieariabfe to thie adtor,

L. the retationg spred.Furhermare, thesonuraler (13) s sonngatel o e puatp Q) start an

stop the liquid supply in't e counfer (11) connected to t ow-metering turbine (8
enables an an8l/sis ofend genérated imipuise data (T0)° The@analysad data is theptrarisferted ¢ the

central controller (.2), Ageordingly, the &xaet %%M%'J@é{%éati pkihe lguid wishinthe flyid,gircuit(d) can

be calculated in real-time. 20 Turning to Fig. 2, the system of the present invention further comprises a
fluid injection MeaRS {2@ Forsrimalify ifjéefhg iguid i the el P3N The fllid frffecties Miesms 191
moynted f'XedB’r%QE%UR}'é@M&OPQEQ%Q\Xéa Eé" @ﬁ@e@%‘gsﬁé@etoa%f?té& Rlate @?}g@ﬁ’@rlsmg
a dlschar%e mg-shaped valve (19). The fluid injection means comprise a first liquid supply
1 means (5) of the rotational motor for input of the
manipulated variable to the motor, i.e., the rotational speed.
Furthermore, the controller (12) is connected to the pump (7)

to start and stop the ligquid supply in the circuit.

15 The counter (11) connected to the flow-metering turbine (8)
enables an analysis of the generated impulse data (10). The
analysed data is then transferred to the central controller
(12) . Accordingly, the exact actual flow rate of the liquid
within the fluid circuit (4) can be calculated in real-time.

20
Turning to Fig. 2, the system of the present invention
further comprises a fluid injection means (20) for primarily
injecting liquid in the cell (3). The fluid injection means
is mounted fixedly on the unit (2) but connected via ball

25 Dbearings (54) to a rotary plate (55) comprising a discharge
ring-shaped valve (19).

The fluid injection means comprise a first 1liquid supply
conduit (21) which is substantially aligned along the axis of
30 rotation "A". The conduit (21) can take the form of a needle
or lance which 1is insertable in the cell, e.g., a sealed
capsule, to provide liquid in the volume (22) containing the
beverage substance. A second conduit (23) can be provided

which surrounds the first 1liquid supply conduit (21). The



conduit (21) winch is substantially aligned along the axis of 30 rotation "A". The conduit (21) can take
the form of a needle or lance winch is Insertable in the cell, e.g., a sealed capsule, to provide liquid in
the volume (22) containing the beverage substance. A second conduit (23) can be provided winch
surrounds the first liquid supply conduit (21). The 21 s$jond conduit (23) as will be later explained can
have different functions, one of which is to enable gas o be removed or purged from the cell. As
illustrated in the prefefgred ergnd%olqcint‘lﬁg%%%he secogvoi ﬂndgit (2]%_’%;565 concerlltrifggyd]placed with respect

to the first con%ﬁff?f . Howeéver o ranag%ments can be t ougﬁt oﬁ}fgr gxamp e,%aélecélr?d]gonduit

(23) which is pladetkadjacent (irezsidedosidener ctosethedirst conduit (2r)ab0 dheysecond carduit
(23) for purging gas out of the capsule has a first free end (24) in the cell which is above.the free
injettion outet (B8 b the ftst COLRA (215 i Giiers dazber i e Calt a5 At e 16 acchnulate
in the upper centedleegion of tlenbelfl ks preferredhdesign atsonts reducedthe risk ékliquid tolbe

sucked inghe second conduity (E;%ef faply, & %%%'H‘gr@(g&?@{ sugh asa ubber gaskef (12) isplaced
around the outermost conduit

) to ensure that liquid coming out of the capsule does not enter the
ball However other arrangements can be thought of, for example, a

second conduit (23) which is placed adjacent (i.e., side-to-

side or close) the first conduit (21).

10 The second conduit (23) for purging gas out of the capsule
has a first free end (24) in the cell which is above the free
injection outlet (25) of the first conduit (21) which enters
deeper in the cell, as gas tends to accumulate in the upper
central region of the cell. This preferred design also

15 reduces the risk of liquid to be sucked in the second conduit.

Preferably, a sealing member such as a rubber gasket (72) is
placed around the outermost conduit (23) to ensure that
liquid coming out of the capsule does not enter the ball

20 bearings (54).

In a first embodiment, the second conduit (23) 1is connected
directly to atmosphere or indirectly wvia a selective wvalve
(73) by a second free end (26). As a result, gas can be
25 directly vented by the conduit (23) and release to atmosphere.
The wvalve (73) can be a check valve which allows selective
passage for gas but closes to liquids. The conduit (23) forms
a control leakage of gas which can be calibrated as a
function of the volume of gas contained in the cell. It
30 should be noted that gas contained in the cell can be air, an
inert gas such as carbon dioxide or nitrogen, or a mixture of

these gas.



20 bearings (54). In a first embodiment, the second conduit (23) is connected directly to atmosphere or
indirectly via a selective valve (73) by a second free end (26). As a result, gas can be 25 directly
vented by the conduit (23) and release to atmosphere. The valve (73) can be a check valve which
allows selective passage for gas but closes to liquids. The conduit (23) forms a control leakage of gas
which can be calibrated as a function of the volume of gas contained in the cell. It 30 should be noted
that gas contained in the cell can be.air, infrtogas uch asl(iarlég dioxide or nitrogegé r a.r@iﬁture
of these gas. 2 féjgﬁﬁfr%nt %lnFig.lg also,?heS cell é)eca%ebe pr ided with a ﬁ%f& J)wmcﬁ’vﬁts nto a
cup-shaped bedyi (29) 6f 8he véll. A sedling membrane (56)tanckelsealéd oMe theoperiplerakédge
(51) of the boq)}/ og t%elcl;apsuleecr)nnt](_)é/vigch tglg)valggrgl%é cggaalpé)oly aoclgcs)in% arce, él’hys}'ltg% s?aling
membrane covers the lid and makes the ¢ psule impervious to gas andnllquids efore the membrane
is pierced or thelprenmbrahe @vehhwallyrémovéd Orotherpwisel epemadh Pirciy members (62) (Gah be
provided gn the geniifugel unitBreteragly.evinherally L0 piaced telatie, o ihi peatal axis tonjerce
a series of outlets in the membrane andto allow the flow of beverage to be released out of the cell.
The lid (28) cahferm ecsmalfperipireral dhaularpecess (33)Pwrcollessthé dlodeandedistribitelit tsthe
pierced outlets, through the membrane. 15 QLcoytse, theydesign of the calh can take.mapy different
configurations without departing from the scope of the present invention. For Instance, the lid for
supporting thelpeaisraneds nstandaery. 20 7 fsferefée - Fitd 3, TfoRR Ulferet €mbédimehE a
controllable valye, (7Q)ds; provided,to coptrelthe different pperatignal-mpdgs of th é'f'i%ik@@_ﬂéi%y
means (21) ifcludifg the gas purging operation and the centrifugal and the spin- 25 drying phases. The
valve (70)0is preferifly & Mtdtiple Sval Valvd STHeSEE (707 €&l bé forftibtiFstobe TicVErFin e
different positigns (Menting, liquid supRlyr=)BY Wvay of solenpid,meaas ot gthes suitablemeans: 30 In
a first mode lllustrated at Fig. 3, a prewettifg of the substance is carried out in the cell by injectgllﬁ

id

liquid through Bfe fret-Eatiit (2 B-difecth-IHEAIUTE Commitfcation withthe figid =cOfi4)2 TRE |
pump means (3 is pwitehed on.andithe rotationakdrivipg means collect the flow and

distribute it to the pierced outlets through the membrane.

15
Of course, the design of the cell can take many different
configurations without departing from the scope of the
present invention. For instance, the 1lid for supporting the
membrane is not mandatory.

20

In reference to Fig. 3, for a different embodiment, a
controllable valve (70) 1is provided to control the different
operational modes of the fluid injection means (21) including
the gas purging operation and the centrifugal and the spin-
25 drying phases. The valve (70) 1is preferably a multiple-way
valve. The wvalve (70) can be configured to be moved in the
different positions (Venting, liquid supply,...) by way of

solenoid means or other suitable means.

30 In a first mode illustrated at Fig. 3, a prewetting of the
substance is carried out in the cell by injecting liquid
through the first conduit (21) directly in fluid
communication with the fluid circuit (4). The 1ligquid pump

means (7) 1s switched on and the rotational driving means



23 (motor) are driving the cell at a relatively low rotational speed v1. For Instance, the rotational speed
vl of the cell is lower than 200 RPM. During this prewettifg phase, the valve (70) is configured, e.g. is
moved, to connect the gas 5 purging conduit (23), e.g., via intermediate communication line (77), with
a vent outlet (75) communicating with the ambient atmgsphere. A minor amount of liquid mixed with
gas may eventually be released by the outlet (75) and Trained to a reservoir (not shown). During this

phase, the volume of 10 cell which is, not o cupiedﬁ the substance is preferaply entirely filled with
lquid. The liqud S5 SlarF WEHiRG AP Fixing witictht SUBSanéG 5 Lofide pavicied T rortional
speed is insuffigiertforthe ligoid tortravense thetsubstance ot patleastpfor & sufficient pressarel of 15

liquid to open the discharge valve ( After the prewetting is completed, the. centrifugal extraction is
carried out by ﬁ?ivinié) %eer?:eﬁ%?% h% gr r%%%bna%r %Eégg vzt?ﬁﬁgtra?er %é ri]E].l9(gThE(D—:'lf{:%pSeee’ol I%glrgase is
thus 20 controlled by the eontial unitaftegaprddetermined sinecoreal predetermimettvolaine of iquid is

supplied tg th%ﬁ‘%’%% Jeasyrediy the flow meter (8). The 9‘1‘%E’HEQ&Q%%Q@%““J@%%&%@SQ&%? to
the vent by 25 control of the valve (70), e.g., by a relative movement of the valve, and connected to a
liquid supply lihe (Z6) (/Va71)_he fixed intermeeiate Gumrhgﬁicdyﬁ)iv line PR 1A €lsis tOEfig‘MiétTOn,tlhﬁji_d is
supplied by the fwo gopduits,(21) and(23),0f the fuid ipiection means (20)Ag a,regult,af 30 thehigher
speed, e.g., of about from 4000 to 15000 RPM, the liquid entering the cell is forced to pass through the
substance whighYs egrtrifuteblagdiest the sFewall BitheltllCAtigaid extract iférfiEa wifich passes

through the oyfletsof the gell- andforcesunder pregsurefhe discharge 24, the volume of

10 cell which is not occupied by the substance 1is preferably
entirely filled with liquid. The liquid can start wetting and
mixing with the substance, e.g., coffee particles. The
rotational speed is insufficient for the liquid to traverse
the substance or, at least, for a sufficient pressure of

15 1liquid to open the discharge valve (19).

After the prewetting is completed, the centrifugal extraction
is carried out by driving the cell at a higher rotational
speed v2 illustrated in Fig. 4. The speed increase 1is thus
20 controlled by the control unit after a predetermined time or
a predetermined volume of liquid is supplied to the cell as

measured by the flow meter (8).

The gas purging conduit (23) is then closed to the vent by
25 control of the wvalve (70), e.g., by a relative movement of
the valve, and connected to a liquid supply line (76) via the
fixed intermediate communication line (77) . In this
configuration, liquid is supplied by the two conduits (21)
and (23) of the fluid injection means (20). As a result of
30 the higher speed, e.g., of about from 4000 to 15000 RPM, the
liguid entering the cell 1is forced to pass through the
substance which is centrifuged against the sidewall of the
cell. A liquid extract is formed which passes through the

outlets of the cell and forces under pressure the discharge



valve (19) to open. The liquid extract is projected against an Impact wall (30) of the unit, then collected
and dispensed. It should be noted that the connection of the gas purging conduit (23) to the liquid line
(76) by the valve can be 5 omitted and the conduit (23) could also be just closed. In case, the
connection of the conduit (23) with the liquid supply lin 4(76) is carried out by the valve, this may
happen after a predetermined volume of liquid has beeh measured by the flow meter. More precisely,
the controller rec?ives t{)?]s'npglse data (10) from the flo(g{v me1t:er (8Eas to the amogéntdof Ii%uid ancd the
controller activates the Vaive a(?co(r)é)lre\é]ly. he activation of the valve r%%y%ﬁ%ﬁgﬁ after fhe extraction
phase at the higherrgpeed haslstartéd sincé atesidual amotint of higuid enayestilbtochel évacuated when

the prewetting_phase 15.is finished. |n particular, the residua’ gas.of lower density than liquid will
predominantly%mgﬁwoiﬁltﬁe (k:)eentr%oo The céﬁwhécrr}égs I?qourllcri1 quflafrlr%\l/e ?gfr thg%%ri&aesry,%rrgéal%ng
from the centrifggal farces(Idiminga gas cylinderiinn the centré Winchbcantiecevasuated by thelgas
burging candully 6 ¥lien.ns IAH o seRIIRd Mipuan {3, 985S BUGINARONGUIL L3 ph e UG ,
injecting means, the conduit Is rinsed from solid particles winch may have entered the conduit.
Therefore, thediskeof thehcondait beingiclogged istagely vadivced. 25 0F coursd, tHehactivationiof the
valve (70) cangalsp b relajed {prlime any.nd nokneeessayil o yalue otliguld s measied by
the flow meter. In this case, the controller can activate the valve after a predeterminedtime has
elapsed, e.g., ibhtthestart 6PhePUump 7). 30 InBdastphasevaslIbstfatde /i Figes Sthegetafivnal

driving meansgle actiygted %%&Qonm%@ at@r%f@z?ge\'i:’yf,of C@ﬁ@ingc%tt%éﬁ_)iﬂéqui%gfe@?es
substance in the cell. 25 The spin-drying phase may be set higher than the centrifugal extraction

speed v2%e.q.110d 5096 Aigher e éditiollel alsolSt8pE & liquid lsupplytpurhp $77860 tHat 5o

more liquid enters the; cell. dhe Malve-(40) is also.activated de inferrupt communicatien bgtween,the
liquid line (76) and liquid supply conduit (21). The dc-activation of the pump preferably takes place
after the predéetefimifed figait\viluhé correspbmdiity BHe EGPRERINTEINES et 1Frheadbred By the

flow meter (8)chersiastancenthenprgparationefamespressa eetiee reqiires akowt 40-mL ohliguid to be
supplied in the cell. Different beverage volumes can be stored as set pqints in the controller, for

Instance, 25, £, T10HENE 256 ¥l 'ehhblif§ the pfafar Aot or VaHDus dbtide 5 6éveraged ]Eé’l@.e,
riftretto, @spresso, funda;rAyerifanopa)ticular, the residual gas of lower density

than liquid will predominantly remain in the centre of the
cell whereas liquid will move to the periphery, as resulting
from the centrifugal forces, forming a gas cylinder in the
centre which can be evacuated by the gas purging conduit.
20 When the ligquid is supplied through the gas purging conduit
(23) of the fluid injecting means, the conduit is rinsed from
solid particles which may have entered the conduit. Therefore,

the risk of the conduit being clogged is largely reduced.

25 Of course, the activation of the wvalve (70) can also be
related to time only and not necessarily to a volume of
liquid as measured by the flow meter. In this case, the
controller can activate the valve after a predetermined time
has elapsed, e.g., from the start of the pump (7).

30
In a last phase, as illustrated in Fig. 5, the rotational
driving means are activated by the controller at a speed v3

for carrying out a spin-drying of the substance in the cell.



During this phase, the gas purging conduit is re-connected to the vent outlet (75) by the valve (70) so
that air can be drawn in the cell by the differentia’ of pressure which is 20 exerted in the cell due to the
high rotational forces. As liquid is progressively removed form the cell and no more liquid enters the
cell, the pressure in the cell decreases and ambient air,is sucked in the cell by effect of vacuum. The
pressure in the cell will so equilibrate until the 25 rotati%i is stopped The controller stops the rotation
of the cell afte redeter |ned time. It should al SO be n t the bevera e reparatlo

may comprise aﬁé)ter ot pf:gn es Blagegln the cell'ar and?o?% %e ]flmdhmjecfgor?pmeans ﬁ?f:% f the
cell has been #Hustratetiasia singgetuse capsule which ton@@%ehaqﬂmr (80) which is placed between
the volume (22) containing the substance and the upper surface or membrane (56). The filter is
preferably a porous portion having openings smaller than 26 the mean diameter of partifles of the food
ingredients. ThHé&poriontmay berigid eprelastiedt ¢cdarebe mvadedofaiporousplastic (With smalt heles or

slits, a meghed material, a Woygn non youen ot g papet filter. The pogtian i plaggd to, o 55 54
activated to interrupt communication between the liquid line

(76) and liquid supply conduit (21). The de-activation of

the pump preferably takes place after the predetermined

liquid wvolume corresponding to the «cup wvolume has been

10 measured by the flow meter (8). For instance, the preparation

of an espresso coffee requires about 40 mL of liquid to be

supplied in the «cell. Different beverage volumes can be

stored as set points in the controller, for instance, 25, 40,

110 and 220 mL, enabling the preparation of various coffee

15 beverages (e.g., ristretto, espresso, lungo, Americano,...).

During this phase, the gas purging conduit is re-connected to
the wvent outlet (75) by the wvalve (70) so that air can be
drawn in the cell by the differential of pressure which is
20 exerted in the cell due to the high rotational forces. As
liguid is progressively removed form the cell and no more
ligquid enters the cell, the pressure in the cell decreases
and ambient air is sucked in the cell by effect of wvacuum.
The pressure 1in the cell will so equilibrate wuntil the
25 rotation is stopped. The controller stops the rotation of the

cell after a predetermined time.

It should also be noted that the beverage preparation system
may comprise a filter of particles placed in the cell and/or
30 in the fluid injection means. In Fig. 2, the cell has been
illustrated as a single-use capsule which comprises a filter
(80) which is placed between the volume (22) containing the
substance and the upper surface or membrane (56). The filter

is preferably a porous portion having openings smaller than



5 separate a free insertion volume (81) for insertion of a portion of the fluid injection conduits (21, 23)
from the volume (22) containing the food particles. Thereby, the filter acts to prevent the solid particles
from contaminating the free insertion volume (81) and, consequently, from 10 entering the conduits
(21, 22). It should be noted that the filter can be placed, at the entrance (24, 25) of the gas purging
conduit (23) and/or of the ma= liquid supply conduit (21). For Instance, the filter may be a piece of
sintered poroushrgaterial. Indotheé varianot%, th(g1 9as Cptjer%in% on%uit JESOSDZ&) could tgr.lminate inllﬂg cell

as a nozzle WiFh marr[llye/?ﬁlln ouftlet stIStrs formiﬁg a water distri uﬁoﬁ means as well as gr}ﬁt%r'ing means

for particles. Figrillustrates ahexampielofdid (283 etthe.capsuleasf 20d-ige2i<T heflidecopprises a

central recess (81) provided with a _series of slots (83).which act to retain solid particles in the
ingredients coé%%)srtgrﬁgntv%\llgﬁmsemf qoefhtﬁoé ec%p(s)é Ie.S)JI'HéSsbtg (glf)%cetg in fil eérjlrnlga?hé gaaswt%\éte is
purged from theocapsulecAt therpedpherafthe fid(28)is af aanulay 25iecess $53p¢amprsingoa

second sey iessoc%ﬁg%ﬁ@) for fiiering theliquiq which is geaw ifg@?(}' oyt of the capsule, Henge, the
liquid is collected in the recess (53) and leaves the capsule via the pierced outlets and then is ejected
through the dischargevalvd. 30tRig. Tlilldstraies]g varamt irrwhidhithe pdritle filtéd (85) ivdirebty

associated to the,gas.purging copduit (23); Far Instance; itg herg Inserigdias agrid, aypesh of .

sintered 27 block at the free end or inlet (24) of the gas purging conduit. Fig. 8 illustrates 'another
yam-ant of thefsyster ot 5pteBemtinvéntione The lsydtam Ebafpkises Bredll (3ysteR a8t single-use

capsule compriging acdese ofifgod substance 9 heextrasted, e,g.4 groundcoffee, ywinch is recgjyed in
a centrifu&?l unit (2). On the rotary plate (55) winch engages against the cell, a liquid discharge valve

(19) is prdVidediPwirch dppfies an Efdstie pfédsure dnto thé pefiphéral 8dge’st BfithetapsiiieSThe
capsule comprises.a11d giemhrane1(56) wingh isfaierced, by pytlet pierging means £52) therehys
forming a series of outlets, e.g., perforations, for the fluid to escape the capsule. 15 .
purging conduit (23) and/or of the maln ligquid supply conduit
(21) . For instance, the filter may be a piece of sintered
porous material. In other variants, the gas purging conduit
15 (21) could terminate in the cell as a nozzle with many thin

outlet slots forming a water distribution means as well as a

filtering means for particles.

Fig. 6 illustrates an example of 1lid (28) of the capsule of

20 Fig. 2. The 1id comprises a central recess (81) provided with
a series of slots (83) which act to retain solid particles in
the ingredients compartment (volume 22) of the capsule. The
slots (83) acts in filtering the gas that is purged from the
capsule. At the periphery of the 1lid (28) is an annular

25 recess (53) comprising a second series of slots (84) for
filtering the liquid which is centrifuged out of the capsule.
Hence, the liquid is collected in the recess (53) and leaves
the capsule via the pierced outlets and then 1is ejected
through the discharge valve.

30
Fig. 7 illustrates a variant in which the particle filter (85)
is directly associated to the gas purging conduit (23). For

instance, it 1is here inserted as a grid, a mesh or sintered



In the central part of the plate (55), an injection conduit (21) is provided for injecting hot water in the
volume (22) of the capsule through Its intruding injection outlet (25). A gas purging conduit (23) is
placed concentrically around the 20 liquid supply conduit (21). The gas purging conduit ends above
the upper surface, i.e., 11d membrane, of the capsule, \A/hile leaving preferably a short distance. A
liquid sensor (57) is placed at the entrance of the gas &urging conduit. The sensor is connected to the

control unit (l@l(gi 1) %nd t%?@the{%foere can trag%mitl %ﬁtgtto tpg h nit fog re uleatin ,Si.e. ilygr%a}lsing,
the rotational Speed of the centrifugaleunit ?é]) when the capsule'is illed with iquid? In cage a‘control

valve (optionabdsgravided at the end of the conduit (23), the sensor may also transmit data for
clommg the conduit (23) 30 when the capsule is substantially filled with liquid. As an independent
aspect of the invention, a sealing member such as a gasket or a silicone pad (86) is placed at the
interface betw&en the diquid Supply Toaduity2¢) and the 28iwsper surfadéier lid yeembrand (56)1ef the

capsule. The e. Qggg ed to b ) . le, esult, t Is nQ liquid
after injec&?on %vq%c%%:){aérjl Ile%k y%f?g?:f orl:"r[]fﬁhge1 ré at?%%?ﬁ f%)%é%sr ar%%stﬁ%s g)%? by{j%z{lsﬁ%eﬁm%%s %f 5
ingredients. It shoglt<beinsted abvatthe sealimy Arehseracafddseepat offthetopdoi o7 pagt ofthée

capsule, for exapuple.glusd oo dhe membane. Interlrsery embpdiment, a.fiterja the gapse is

not necessary but could be provi .ed to reduce the risk of solid particles of the food substance 10
passing througtetHerrhE&rtbrané! (56). The systembnerksas¥bliows.dhthd prawethiig phaseafe Tinit is

driven at low rgtatiopal speed andhliquid;starts filling thescapsule by, conduit (24). Liquig,willbe forced
o o e TS e L 92E N e b e “ohes “the peripheral edge 51
PP P P P g

of the capsule. The capsule comprises a 1lid membrane (56)
which 1is pierced by outlet piercing means (52) thereby
forming a series of outlets, e.g., perforations, for the
fluid to escape the capsule.

15
In the central part of the plate (55), an injection conduit
(21) is provided for injecting hot water in the volume (22)
of the capsule through its intruding injection outlet (25). A
gas purging conduit (23) is placed concentrically around the

20 liquid supply conduit (21). The gas purging conduit ends
above the upper surface, i.e., 1lid membrane, of the capsule,
while leaving preferably a short distance. A liquid sensor
(57) is placed at the entrance of the gas purging conduit.
The sensor is connected to the control unit (12) (Fig. 1) and

25 therefore can transmit data to the unit for regulating, i.e.,
increasing, the rotational speed of the centrifugal unit (2)
when the capsule is filled with liquid. In case a control
valve (optional) is provided at the end of the conduit (23),
the sensor may also transmit data for closing the conduit (23)

30 when the capsule is substantially filled with liquid.

As an independent aspect of the invention, a sealing member
such as a gasket or a silicone pad (86) 1is placed at the

interface between the liquid supply conduit (21) and the



is pushed through the pierced outlets in the lid membrane at the locations (52). Since a seal is created
by the sealing pad (86), no fluid can exit at the base of the liquid supply conduit (21). On the contrary,
gas flow (88) will traverse 20 the membrane at the pierced outlets and will be forced to flow through
the gas purging conduit (23) at the passage (87) beth n the lid membrane (56) of the capsule and
the lower surface of the rotary plate (55). Since the rotational speed is low, the discharge valve (19)

Ater gas has BESH SusuHAntally rébovec i e Shpoule G 46 Iqud i BBt laLid, hcid can
S0 pass througtatheoperiphenalcouttéts (perforatiens) andenterfthehconduit{23 Asiliquid eaters the
conduit, the BQCH%l]J:I(ej S?QSO{odeielccE% Ec?ngfggydlsnvji%}: elg%nt(N | E(r:]ﬁ can leak by effect
of the rotational forces and thus could by-pass the mass of
5 ingredients. It should be noted that the sealing member can
be part of the conduit or part of the capsule, for example,
glued onto the membrane. In the present embodiment, a filter
in the capsule 1is not necessary but could be provided to

reduce the risk of solid particles of the food substance

10 passing through the membrane (56).

The system works as follows. In the prewetting phase, the
unit 1s driven at low rotational speed and 1liquid starts
filling the capsule by conduit (21). Liquid will be forced to
15 flow through the ingredients and gas contained in the capsule
is pushed through the pierced outlets in the 1lid membrane at
the locations (52). Since a seal is created by the sealing
pad (86), no fluid can exit at the base of the liquid supply
conduit (21). On the contrary, gas flow (88) will traverse
20 the membrane at the pierced outlets and will be forced to
flow through the gas purging conduit (23) at the passage (87)
between the 1lid membrane (56) of the capsule and the lower
surface of the rotary plate (55). Since the rotational speed
is low, the discharge wvalve (19) remains closed during
25 prewetting. Therefore, gas and liquid may only escape towards
conduit (23). After gas has been substantially removed from
the capsule and as liquid is filled with liquid, liguid can
so pass through the peripheral outlets (perforations) and
enter the conduit (23). As liquid enters the conduit, the
30 liguid sensor detects it and controls wvia the control unit
the increase of the rotational speed and/or the closing of
the purge valve (not shown). Therefore, in the next phase,
i.e., the extraction phase, the capsule is driven in rotation

at a higher speed, e.g., 5000-16000 RPM, while water



the Increase of the rotational speed and/or the closing of the purge valve (not shown). Therefore, in
the next phase, 1.e., the extraction phase, the capsule is driven in rotation at a higher speed, e.g.,
5000-16000 RPM, while water 29 continues to be fed in the capsule by the figuld supply conduit (21).
Since the rotational speed is sufficient to create high rqgtation forces, the centrifuged figuld forces the
valve (19) to open. The extracted figuld is thus released’5 to the discharged means, 1.e., through the

valve (19) in opened position, by formi n annular layer of figuld projectjng at high.velocity on an
Impact surfaceg of fe%le%lyes%enr}d &nd ﬁen%ge(ﬁ-lér}:olg?fed %%%%ﬁ%ﬁell%g to%}1 l%qevéﬁacg%lr%ece%}l cﬁg.yOf
course, the figutchsenisor c&éribe placed40 furtherrupstteaom of the gaspurgingocohdiit {23); foro

Instance alonq:g:he passage £87}. For exampke the sensgécan be sQr g1ezilslurin.gdanfelecterifal

se
value, e.g., the electrital re%stanéjet, %%\/?/gen the needle g) and . § fixed %%lnt at the Inner surface of

the rotary platé(65)vd5¥n andbtherembbodiment Hiustratechintfigs. 9iandill, the shstenr of thegmrdsent
invention §omQr'se§19éJrgjﬁgsrg}§§g§ g@ica]ecé ses ugq%r the gf;((%%%ogtﬁhet%e@trig}%q; éorc§9 )Theirgfore,
[ e [ t

as the rotational speed Increases during t everage 20 preparation process, the valve closes the
conduits. Mor@panifdarlyoa series of gay pufging conduits (96,91 lare provided in tie rétagplate

(55) for allowing.gas ceifing from thescgll (3)d9 besvented after passing the outlet:perforations (92, 93)

provided in the membrane (56). As the 25 discharge valve (19) remains closed during this phase, gas

will exit freely Bif6GGH thencbndbifs (902 D19, THeldsHuS aré further BSsoGated with sealvy eEmments

(94, 95) SUC.h. @%Eé%é?écg?éketseg he sqaling ,elerpgglts Gan,maye, g&@cyrcorgg@ssg/@ effactfom a .
housed position in their seats (96, 30 97) corresponding to the opening of the conduits, as lllustrated in

fig. 9, to HdepfoetsositiciPRoHARE seafs (96197), %8 §., by'refkation ePfiEddal elements, for

corresponding;tedhe clasing of the €oadyits; diustrated; in Figo10.ckhepassagerfeon thesfirst pgsition
to the second 30 position is obtained when the rotational speed exceeds a certain threshold which
exerts a deforiatiof of fHersEding BFéMents” ¥ he 2Lalirfy-Elehierts thus'ekpbaRd outwdrdly inthe axial

direction of the cenduits A5 seer astthatetptiondlween the needle (25) and a fixed

point at the inner surface of the rotary plate (55).

15
In another embodiment illustrated in Figs. 9 and 10, the
system of the present invention comprises purging means which
closes under the effect of the centrifugal forces. Therefore,
as the rotational speed increases during the Dbeverage

20 preparation process, the valve closes the conduits. More
particularly, a series of gas purging conduits (90, 91) are
provided in the rotary plate (55) for allowing gas coming
from the cell (3) to be vented after passing the outlet
perforations (92, 93) provided in the membrane (56). As the

25 discharge valve (19) remains closed during this phase, gas
will exit freely through the conduits (90, 91). The conduits
are further associated with sealing elements (94, 95) such as
rubber gaskets. The sealing elements can move, e.g. by
compressive effect, from a housed position in their seats (96,

30 97) corresponding to the opening of the conduits, as
illustrated in Fig. 9, to a deployed position from the seats
(90, 97), e.g., by relaxation of the seal elements,
corresponding to the closing of the conduits, illustrated in

Fig. 10. The passage from the first position to the second



5 speed decreases or is stopped, the sealing elements return to their rest position in their seats (96,
97). As a result, the system is simplified as the valves can be automatically regulated in
opening/closing by regulating the rotational speed of the cell (3). 10 Another mode of the invention will
now be described in relation to figures 11 to 14. Th%gevice has a module (124) into which a
capsule can be 15inserted. The capsule contains a food substance for being brewed and the capsule

is removed from the module after.use for gein disca](ﬁlled (e.g fgr. waste or rec gling of the organic
. 0S1tion lﬁ Qﬁtalne . ? .a fational.. s%$ ﬁpeeds a
and 20 morgaﬁlc raw materials). The module i} isin fluid communication‘with a water supply such

as a water resepudirn(l25). Hrfuid dfashspart oheanssuch as aderéssuretpump (126}, re=g. saxentrifugal

pump, is provided in the fluid,cif-cult (127) between the module and the water, supply. A water 25
oator (158) 1S Trtheh Beovicka o Pebt dikor 1t BB oA bl et SoE Wod o e
water heater canizelinsertedinithe flaid circait tooneht ftesh Wetercopming frorlthe reseaioiooe 1

alteratively cap be Jn foe. water eseivolr hat hegomes ayater.bailerdn shchcase: QLEorse 30
water can also be taken directly from a domestic water supply via a water plug connection. 31 than
2.5 bar, e.g., ofibeiwears 8tarl2.0arrabove Himbspherd presgare, Tah betenvisagethaftthetater

=let of the module, aThe, brewdng magule {124),cap,comprise o main capsule,eneasing .41y

sub-assemblies (129, 130); mainly comprising a water injection sub-assembly and a liquid receiving
subassembly. Th@EthdLsithassembBRes formy sosiicriny and cérwingméanss fomcenthifligitg tHea

capsule along an.axis gkratation.1. 161 thg 10 device.
10
Another mode of the invention will now be described 1in

relation to figures 11 to 14.

The device has a module (124) into which a capsule can be

15 inserted.

The capsule contains a food substance for being brewed and
the capsule is removed from the module after use for being
discarded (e.g., for waste or recycling of the organic and
20 inorganic raw materials). The module (124) is in fluid
communication with a water supply such as a water reservoir
(125) . A fluid transport means such as a pressure pump (126),
e.g., a centrifugal pump, is provided in the fluid circuit
(127) between the module and the water supply. A water
25 heater (128) 1is further provided to heat water in the fluid
circuit before water enters the module. The water heater can
be inserted in the fluid circuit to heat fresh water coming
from the reservoir or alternatively can be 1in the water
reservoir that becomes a water boiler in such case. Of course,
30 water can also be taken directly from a domestic water supply

via a water plug connection.

Water can be fed in the module (124) at low pressure or even

at gravity pressure. For example, a pressure preferably less



The two assemblies' closes together to encase the capsule therein for example by a bayonet-type
connection system (131). The liquid receiving subassembly (130) comprises a liquid 15 duct (132), for
example, protruding on a side of the subassembly for guiding the centrifuged liquid coming out of the
capsule to a service receptacle such as a cup or glass,, The liquid duct is in communication with a
liquid receiver (133) forming a cylindrical wall placed at3 short distance 20 about a rota-L.11-1g drum

(134) into winch the capsule (120) is Inserted as lllustrated 161 figure 12. The liquid receivey defines
an intermedia?%q}caar\l/ityaz(plé) f%ra (J::dllecﬁﬁg tHe Ii(i)u%ld aslﬁs)?/\I/Cﬂ'i’%%nexp%aineacf1 %ter%B tr?gaarescﬁét?%e.

Below the liquittrecepting subgssently €,30) carelptacetdveans fora25 drivengvthiescapisule=teceiving
drum (134) 16% rgtar;[liogullle-lslde the subassembly. The driving means comprise preferably a rotary
motor 140 whicl%1 can be Supplied by electricity or gas power. 30 The water injection subassembly

comprises a water inlet side comprising a water inlet (135) in fluid communication upstream with the

water fluid: circpt (12 2 In relati figyr , the rotar .(134) is shaped.as a hallow
capsule h%lde%vﬁ(h a}?r%len%érﬁgl caﬁ\%%/%(%& %%%jemgﬁgaryéﬁg%g& %o(§ reclée'{\%/De t%géjéglpsu%%‘lgﬁé ?otary
drum (134) preloags itself axiatiy by<aota-4s11c1g $hatt1237) winchlyisanaintdiaed in potatdreal

relationship relgtiyg 1o Pé‘nOUE‘%Ekpﬁégs(éﬁﬁ)lg the, liquid r%‘i‘%i{%‘ifdﬂ?f%)éyi%i%t@tioé‘@ﬂ;%@@?@oﬁ‘??“
(139) like a ball bearing or needle bearing. Therefore, the rotary drum is designed to rotate around a
median axis | Wherdasthe Biresisasel (198) 6Ptk Reeivet (110 fixed felafive 1o e deaces ThHevliquid

receiver (133) can-de; fixed to.a heusing, (143) of the motor (140) by bokts {144)for. examplg. Ane
mechanical coupling (141) is placed at the Interface between the rota-L.11-1g shaft (137) of the drum
and the dfaft @22} 6fthe motor (140). 15 Considering the water injection subassembly(129),as

lllustrated in figures 13 and 14, it comprises a centrally

The two assemblies' closes together to encase the capsule
therein for example by a bayonet-type connection system (131).
The 1ligquid receiving subassembly (130) comprises a liquid
15 duct (132), for example, protruding on a side of the
subassembly for guiding the centrifuged liquid coming out of
the capsule to a service receptacle such as a cup or glass.
The ligquid duct 1is in communication with a liquid receiver
(133) forming a cylindrical wall placed at a short distance
20 about a rotating drum (134) into which the capsule (120) 1is
inserted as illustrated in figure 12. The 1ligquid receiver
defines an intermediate cavity (163) for <collecting the
liguid as will be explained later in the description. Below
the liquid receiving subassembly (130), are placed means for
25 driving the capsule receiving drum (134) in rotation inside

the subassembly.

The driving means comprise preferably a rotary motor 140
which can be supplied by electricity or gas power.

30
The water injection subassembly comprises a water inlet side
comprising a water inlet (135) in fluid communication

upstream with the water fluid circuit (127).



arranged water Injector (145) winch is fixed in the device relative to the longltudinal axis | of the
device. The water 20 Injector comprises a central tubular member (146) for transporting water from the
Inlet area (135) to a water outlet (147) that is Intended to protrude 11-1slde the enclosure (114) of the
capsule (120). The water outlet (147) is formed of a puncturing means (148) such as a sharp tubular
25 tip that is able to create a puncture hole (115) through a closing foil (135) of the capsule and
through an eventual hreakable part aof an Interpal element (180) comprising.openings or slots for
filtering the su%gtaﬁgg a|1nt fh%ner%osf%g}l 30 A%bglflt ?ﬁgewdig}g %]:é/ctc)gr]:ilsf)nrlno@ é@i inlrsgtasgloar%?g as
relationship a eapsulé totary engaging base (14%). Thetbtaryengagingase (149y hay a central bore

(150) for receiving the water inject r%M ), in_particular the piercin tu%lar member (146), and
rotatonal QUi g HeChESat e I, HBSHe BET0 ) TRt Tetian e bass (134) anc
the injector (148)3 3)Theredgagisg base furtlericohiprises cutlet piercing mémbers((152) 168) ch

pro”“di”%fm”ﬂéh%ﬂsﬁ?%%ar?eeg §ngaging, bass, (149),. [he P&%{gﬁﬁ.‘gﬁn%@f’gﬁ(&éﬁt &@h%’&@ﬁ?mé‘"

cylindrical portions wit anted cutting surface able to cut or perforate small holes in the sealing foll
(135) of the 10regssulél FRe piercing msembersiark ananget <t thé béfiphepy of the suFface of dhe

engaging base, preferably,evenly qisyinuted to-pravide several.openings Jn thecapsulgdor the 15

centrifuged liquid to leave the capsule forming several streams of liquid. The piercing members
provide a conrléttivn etween-the basé {149) ardthelcapsaie eradiing to dFvé M€ capstlein rétation

together with the basg. 2Q Accerding fQ gue aspechafdheinwentionsthe water injection. s yer is
10 fixed relative to the device. The liquid receiver (133) can
be fixed to a housing (143) of the motor (140) by bolts (144)
for example. A mechanical coupling (141) is placed at the
interface between the rotating shaft (137) of the drum and
the shaft (142) of the motor (140).

15
Considering the water injection subassembly (129), as
illustrated in figures 13 and 14, it comprises a centrally
arranged water injector (145) which is fixed in the device
relative to the longitudinal axis I of the device. The water
20 injector comprises a central tubular member (140) for

transporting water from the inlet area (135) to a water
outlet (147) that 1s intended to protrude inside the
enclosure (114) of the capsule (120). The water outlet (147)
is formed of a puncturing means (148) such as a sharp tubular

25 tip that is able to create a puncture hole (115) through a
closing foil (135) of the capsule and through an eventual
breakable part of an internal element (180) comprising
openings or slots for filtering the substance in the
enclosure.

30
About the water injector is mounted in rotational
relationship a capsule rotary engaging base (149). The rotary
engaging base (149) has a central bore (150) for receiving

the water injector (145), in particular the piercing tubular



subassembly (129) further comprises a valve system (156) for controlling the flow of liquid that is
discharged from the device. The valve system (156) can be arranged around the capsule rotary
engaging base (149) in the form of an annular 25 engaging portion (157) which is biased under the
force of elastic loading means (158) such as compres '\]ge springs. The annular engaging portion (157)
Includes a pressing peripheral surface (159) which ap?‘)%'es a closing force onto the peripheral rim (168)
of the capsulergo%e a}:ble 570 @strictg(%tgeglogv. of Iiofid un erntherflorce of the elastic lo dinlglme%ns.
The engaging p%r ion (1& §| éprlahg iaSed on thé Tim of the c%psﬁl%rbsy theé efastic 16a |rafg means
(158) Insertedrir @spacedretwegn tiesannulasengaging porear( 15Aearda portioho(168) dttadhed to

the engaging ti%sjee.(':l'p%ef?ﬁe,b%t a 34

5 The engaging base further comprises outlet piercing members
(152, 153) protruding from the disc-shaped engaging Dbase
(149) . The piercing members (152, 153) can be small
cylindrical portions with a slanted cutting surface able to
cut or perforate small holes in the sealing foil (135) of the

10 capsule.

The piercing members are arranged at the periphery of the
surface of the engaging base, preferably evenly distributed
to provide several openings 1in the capsule for the
15 centrifuged 1liquid to leave the capsule forming several
streams of ligquid. The piercing members provide a connection
between the base (149) and the capsule enabling to drive the

capsule in rotation together with the base.

20 According to one aspect of the invention, the water injection
subassembly (129) further comprises a valve system (156) for
controlling the flow of liquid that 1is discharged from the
device. The valve system (156) can be arranged around the
capsule rotary engaging base (149) in the form of an annular

25 engaging portion (157) which is biased under the force of
elastic loading means (158) such as compressive springs. The
annular engaging portion (157) includes a pressing peripheral
surface (159) which applies a closing force onto the
peripheral rim (168) of the capsule to be able to restrict

30 the flow of liquid under the force of the elastic loading
means. The engaging portion (157) is spring biased on the rim
of the capsule by the elastic loading means (158) inserted in
a space between the annular engaging portion (157) and a

portion (160) attached to the engaging base. Therefore, at a



rest position, the engaging portion (157) of the valve system keeps closing on the rim of the capsule
under the compressive effect of the elastic loading means (158). 5 According to an aspect of the
invention, a dynamic seal means (161) is provided at the Interface between the water Injector (145)
and the capsule engaging base (149). The dynamic seﬂing means can take the form of a free
interstice (162) between the piercing tubular member (148) and the bore (150) 10 of the base.

Preferably, the interstice i.sathreaglip winch is marked in.the b self. The dynamic sealing means
0 ofouTde S 110y O Shb HaF S hntagd I e CAoule Whe te 18

is thus designé& to pPo?/?cjre }%é)rrll-L.l in the capque.
capsule is piercediy theéardterinjectoh ¢he gas cantgseapeisrolighithelinterstice cergp threatirg,
winch is large epou hto pr \@i}de assage tolthe as molecules. contained in the capsule can be
gas originally gontg%\%d?n t%e %ugst%rsl%gel ﬁsel?%%ﬁlgs%%%lgn ioxide for coffee and/or 20 Inert gas
such as nitrogen flushed in the receptacle before closing. As water starts filling the capsule, gas is

pushed thﬁougi‘ctQSPA%rﬁsdé'éatSE'”A%‘p%&b%ﬁer% & ouflets of the Faﬁsﬁ'%%&% the yalvemeans
(156) closes the passageto the collecting caw/iffy (163) under a certain threshold 25 pressure, gas is
not allowed to eseape ilsrongh thelodivetmédiss (158) rTherefdretgas teridsctovestcape thwbtighatie Inlet

(115) pierced iplttpg)foil of the g@l%sulg%gglﬂgn irélqugrg%q A thraugh tbflligge.rsti%g&ayﬁgwt&en the

engaging base (149) is driven in rotation with the capsule (120) during the centrifugation operation, the
threading (16239 tHé Boreds afrafgéd torthitn HelRol@iamthefeby phskifg e erguld Back ithe

capsule in theyiregtian B Toe mapentum ergated by therotatiop afsthe .33 rotaty engaging base on

the liquid in the threaded interstice exceeds the momentum provided to the liquid by the pump thereby

causing tk ligefd tostalp Bafow thesat1abe163) at the tppek par of thetrotaryEHyhyfhgbase(149).

5 Therefore, thessealing-means €an bedefined-as; ‘dynamic" because its efficiency on sealing liquid
depends on the rotational momentum created by the device. An additional sealing means (164) can be

provided between the 10 surface of the capsule, i.e., the closing foil (135) and the rotary engaging

base. The seating nagans(164) ean becannestedito thesurfase of theibase py any slitablet ing
connection means such as an adhesive or otherwise. This sealing means is preferably a sealing
lneanSVWﬂd1§§Hhe§Qﬁ gas that 1s contained 1in “the capsule. hen the

15 capsule is pierced by the water injector, the gas can escape
through the interstice, e.g., threading, which is large
enough to provide passage to the gas molecules. Gas contained
in the <capsule can be gas originally contained in the
substance itself such as carbon dioxide for coffee and/or

20 inert gas such as nitrogen flushed in the receptacle before
closing. As water starts filling the capsule, gas 1is pushed
through the pierced water inlet and beverage outlets of the
capsule. Since the wvalve means (156) closes the passage to
the collecting cavity (163) under a certain threshold

25 pressure, gas 1s not allowed to escape through the wvalve
means (156). Therefore, gas tends to escape through the inlet
(115) pierced in the foil of the capsule and then in
direction A through the interstice (162).

30 When the engaging base (149) is driven in rotation with the
capsule (120) during the centrifugation operation, the
threading (162) of the bore is arranged to turn helicoidally
thereby pushing the 1ligquid back to the capsule in the

direction B. The momentum created by the rotation of the



15 axial sealing force onto the surface of the capsule which prevents liquid from flowing on the surface
of the capsule in the centrifugal direction C. Therefore, this sealing means also prevents a bypass of
water or liquid via the outer surface of the capsule in direction of the collecting cavity 20 (163) of the
device. Preferably, the contact sealing means is placeqé'a\s close as possible to the water injector to
reduce contact between the liquid and the outer surfaces of the capsule. The contact sealing means
can be a piece og:rubber elastic matgrial such a rubPer or éilicon%o-rir]gi 25 ﬁG(glairr%s: 1.@ method
for preparing a ﬁqlﬁa Tomestible flom & gelP&,éﬁ) bylgzl;llslsmgl ﬂquﬁ%hrouﬁ%at & subStance uls?neg 5
centrifugal forees; avhirein-gas containechin tiver oell isecontrallabliy purged from the cetitas liguidiills

th Il. 2. Method ding.to claim 1, whereli ' d losi t t

condit (25,77 S0.61) By & TOVAIGE (073041655, 5 VEHioH Socaraing o QA 1 o¢ 2 mharoit the
rotatic_)nal speedof th@e_celll(ﬁpl@@) i@ﬁmteas_eﬂ aftérdiqutobha&ﬁllecét_t@a@eﬂlmg lfb.aMethodldc&‘)ording
to claims 2 or fh‘é’?é@iﬂ'}g?s,s%ﬁgg i%’ﬁdﬂh'ﬁ C'%%%%é”dé%ré%eﬁeb@?aﬁgﬁ I§Q§eda'§ Increased;after a

determined volume of liquid i e cell or after a predetermined period of time has elapsed. 5.
Method accordifigao efaimi4 swhefdin e gas pupge conduit iclosedwnd/odtesotitiordl speled is

Increased aftefggggﬁloq{gligu}goiﬁéiﬂ%%egpgatgg&oggr oytside. of the cell. 25 6. Method according to

claim 2, wherein the gas purge conduit (90,91) is closed automatically by effect of the centrifugal
forces acting on the closure of the valve (90,91). 7. Method according to any of the preceding clans,

wherein 30 gagis removed hy creating; sonfralied gaspyras-sybstantially ajthe eential axis of

rotation of the cell.
surface of the capsule, i.e., the closing foil (135) and the

rotary engaging Dbase. The sealing means (164) can Dbe
connected to the surface of the base by any suitable
connection means such as an adhesive or otherwise. This
sealing means 1is preferably a sealing means which applies an

15 axial sealing force onto the surface of the capsule which
prevents liquid from flowing on the surface of the capsule in
the centrifugal direction C. Therefore, this sealing means
also prevents a bypass of water or 1liquid wvia the outer
surface of the capsule in direction of the collecting cavity

20 (163) of the device. Preferably, the contact sealing means is
placed as close as possible to the water injector to reduce
contact between the 1liquid and the outer surfaces of the
capsule. The contact sealing means can be a piece of rubber
elastic material such as rubber or silicone O-ring.

25



37 8. Method according to any of the preceding clans, wherein gas is removed by creating a controlled
gas purge outside of the cell. 5 9. Method according to any of the preceding clans, wherein gas is
purged through at least one gas purging conduit (23) other than a first liquid injection conduit (21). 10.
Method according to any of the preceding claims, whergin 10 the centrifuged liquid is prevented from
being discharged from the cell until a sufficient centrifugal speed is reached by a discharged valve. 11.
A beverage preggg_trinosn, system for preparing a liquid 15 extract from a food substance contained in a
cell (3,120) by passing a liquid through the food substance by centrifugation of the cell comprising: a
liquid injection means (21,145) for injecting liquid in the cell, 20 - rotational driving means
(5,140,141,14%,14 ) for qlirivi%f tfe cell in rot%tilonnal at I ast one c%%tﬂéuﬁgaaiggeedfra IQeri hgre 1
discharge means ( 9,@5, ?.8, 5 ﬁ%6,%§8fﬁ)r en%bllng quldl extract to leave the cell at the centrifugal
speed, 25 wheftéinliz Gdmphises @gas pupging herains (23,720 1641 corfigtired tdoremovesgasiFomathe
cell as liqyd fills, fhe, Gell, ; .12 Beyerage proguction, system acgording Lo,claim 14, whetes 50 the
purging means comprises at least one gas dedicated purging conduit (23).

controllably purged from the cell as liquid fills the cell.

2. Method according to claim 1, wherein gas purging ends by
closing at least one gas purge conduit (23,77,90,91) by a
10 wvalve (70,73,94,95).

3. Method according to claims 1 or 2, wherein the rotational
speed of the cell (3,120) 4is increased after 1liquid has
filled the cell.

15
4., Method according to claims 2 or 3, wherein gas purge
conduit 1is closed and/or the rotational speed is increased
after a determined volume of liquid is filled in the cell or
after a predetermined period of time has elapsed.

20

5. Method according to claim 4, wherein the gas purge conduit
is closed and/or the rotational speed 1is increased after a

level of liquid is detected on the top or outside of the cell.

25 6. Method according to claim 2, wherein the gas purge conduit
(90,91) is closed automatically by effect of the centrifugal

forces acting on the closure of the valve (90,91).

7. Method according to any of the preceding claims, wherein
30 gas is removed by creating a controlled gas purge

substantially at the central axis of rotation of the cell.



38 13. Beverage production system according to any of claims 11 or 12, wherein it comprises speed
control means for increasing the rotational speed of the driving means to vary the beverage
preparation cycle from a prewetting phase to an 5 extraction phase. 14. Beverage production system
according to any of claims 12 or 13, wherein it comprises means (8,57) for detecting the filling level of
liquid in the cell. 10 15. Beverage production system according to claim 11, wherein the gas purging
means comprigc.as élé‘ﬁd %[elective so?aling means 1%]9. IJF[% 16. Cell foig being lised in the H1ethod

according to any claims 010, Wherein it c%mapr} eS a filter (S%TBQOCE ,ﬁ%?focr: p?é\I/neSr(ting solids from

bell-1g carrieddaysgass duringp perdieb § 7 Gelleeicoording tectaim 16e wheeein thergell iswetsdpsule 20 (3)
which comprist a filtelr (81,83) placed in a central portion of an internal lid (28) inserted in a

ol
cup-shaped body (2C9 of the capsule.

5 9. Method according to any of the preceding claims, wherein
gas 1s purged through at least one gas purging conduit (23)

other than a first ligquid injection conduit (21).

10. Method according to any of the preceding claims, wherein
10 the centrifuged 1liquid is prevented from being discharged
from the cell until a sufficient centrifugal speed is reached

by a discharged valve.

11. A beverage production system for preparing a liquid

15 extract from a food substance contained in a cell (3,120) by
passing a liquid through the food substance by centrifugation
of the cell comprising:
- a liquid injection means (21,145) for injecting liquid in
the cell,

20 - rotational driving means (5,140,141,142,143) for driving
the cell in rotational at least one centrifugal speed,
- a peripheral discharge means (19,52,152,153,156,159) for
enabling liquid extract to leave the cell at the centrifugal
speed,

25 wherein it —comprises a gas purging means (23,70.161)
configured to remove gas from the cell as liquid fills the

cell.

12. Beverage production system according to claim 11, wherein
30 the purging means comprises at least one gas dedicated

purging conduit (23).
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13. Beverage production system according to any of claims 11
or 12, wherein it comprises speed control means for
increasing the rotational speed of the driving means to vary
the beverage preparation cycle from a prewetting phase to an

extraction phase.

14. Beverage production system according to any of claims 12
or 13, wherein it comprises means (8,57) for detecting the

filling level of liquid in the cell.

15. Beverage production system according to claim 11, wherein
the gas purging means comprises a fluid selective sealing

means (161).

16. Cell for being used in the method according to any claims
1 to 10, wherein it comprises a filter (35,80,81,83) for

preventing solids from being carried by gas during purge.

17 Cell according to claim 16, wherein the cell is a capsule
(3) which comprises a filter (81,83) placed in a central
portion of an internal 1id (28) inserted in a cup-shaped body

(29)o0f the capsule.



