1 Apparatus and method for preparing a beverage by centrifugation The present invention relates
to an apparatus for preparing a liquid food such as a coffee beverage by effect 5 of centrifugation. The
invention also relates to a method for the preparation of a liquid food such as coffee beverage using
centrifugal forces. It is known to prepare beverages wherein a mixture consisting of brewed coffee
and coffee powder is separated 10 with centrifugal forces. Such a mixture is obtained by bringing hot

water and coffee powdgr toa%?”t‘:%rsfoé a cgefingg tgnefo'l'rhe water is then f rc%d @arlougrllaa screen, on
which screen powder m%%naﬁe—g—grmm%%e—wpm@en%gﬁg%@rgmﬁrgc - entrifugal
coffee brewing 15 apparatus using a filter cartaggé hisargaitineam apparatus which comprises a
compartment for rece'%n saig csaertriéjgei%qfde Q S (z)ansec]r_g)ggaccoerrgpar%r(r)]en(,E1 or, aaltern%térl\éelg, ac.
restrictionorificefor provi ingpa back pressure sufficient to control the dweﬁltiméogfahqwélm the 20
cartridge. As agesglg the @xtradtionicah e idprovel siceahe irftéeaction time betweenahé deverage
ingredients and walet,cap.oa ignifigantvinereaserl . Y0200641 12691 pelates o a deyics apd
method for preparing a coffee wherein small outlets are placed 25 downstream of a cylindrical filtering
screen placed frPan opeRablerepeptatikoMowaver athesizaiéfthefies@ragaiontlets 3s fixed.fee The

extraction conq;gq,%sr%@e@qggwgcg}pgﬁtﬁq \_gge gannatbe properly controlled. In particular, the 30

residence time for providing the desired extraction characteristics (i.e., solid content, yield) to the
beverage and/or the driouhf of fG&ritrebfed RRTBP oF theHEvErERScaRGIse Basily éohtroiasle.

consisting of brewed coffee and coffee powder is separated

10 with centrifugal forces. Such a mixture 1is obtained by
bringing hot water and coffee powder together for a defined
time. The water is then forced through a screen, on which
screen powder material, e.g., ground coffee, is present.

US 4545296 relates to a centrifugal coffee brewing

15 apparatus using a filter cartridge inserted in an apparatus
which comprises a compartment for receiving said cartridge
and has a second compartment or, alternatively, a
restriction orifice for providing a back pressure
sufficient to control the dwell time of ligquid in the

20 cartridge. As a result, the extraction can be improved
since the interaction time between the beverage ingredients
and water can be significantly increased.

W02006/112691 relates to a device and method for
preparing a coffee wherein small outlets are placed

25 downstream of a cylindrical filtering screen placed in an
openable receptacle. However, the size of the beverage
outlets is fixed.

The extraction conditions of the existing prior art
device cannot be properly controlled. In particular, the

30 residence time for providing the desired extraction
characteristics (i.e., solid content, yield) to the
beverage and/or the amount of foam created on top of the

beverage cannot be easily controllable.



2 The present invention alms at proposing a solution to the disadvantages of the prior art. An
object of the invention is to propose an apparatus and method for preparing a beverage wherein the
extraction 5 conditions are better controlled, in particular, the residence time of liquid with the
beverage ingredients can be significantly Increased ang eventually vaned according to the needs. In
particular, the taste of the beverage, e.g., coffee, can be significantly changed depending on the 10
residence time of wat%in th% reC(-:'rpEtac.I(rel contgining th.embeveEa e ingt:edi%nts. Afo,tchernobjcect of
the invention is to propoge 5n ea%)%aratuls and method’ florspréiwdi df a Oe%lerggeawﬁé)rellﬁ the crema or
foam on top ofthe béverageacarele Improvedandris eventually its amount can be controlled

according to the desirg of the g%r%sug}er%d/or the type of beverage d];s(joensed. For this, the

. . o) T
invention relates to an gpﬁar tus for prepaﬁngl a o0 Ilucq)lﬂlld from a fdod Substance c%%?eﬁﬁeag n20a

receptacle by passingatated thfougirthersubstance abearlirgptd Intependent tkainedt racihiamode of
the inventig)n_, t@gﬁiecais&qge fIgWeoutlgg(E(ygErisegoqpcggeiq e flowﬁestg%tp@i\@l\i%rlp ong}pé)ssible

mode of the invention, the cross 25 section of the at least one beverage flow outlet vanes, e.g., the
valve is openedstoicteateca flowpathtduringudehtrifdgationne banermore padicalas erbodiment, the

at least one ouflet for the; haverage flow hasa.crogs seefionyieh, 30 lgcreases.duringdhe g o

centrifugation. In a different advantageous embodiment, the outlet cross section is vaned béfore
centrifugation. #® pafticulat Sthésoutldiita® BE Varedas adjustto spéedific charathRistR\oitRg e,

ingredients plaged in theyegeptaclean pe significantly changed depending on the
10 residence time of water in the receptacle containing the
beverage ingredients.

Another object of the invention 1s to propose an
apparatus and method for providing a beverage wherein the
crema or foam on top of the beverage can be improved and

15 eventually its amount can be controlled according to the
desire of the consumer and/or the type of Dbeverage
dispensed.

For this, the invention relates to an apparatus for
preparing a food liquid from a food substance contained in

20 a receptacle by passing water through the substance
according to independent claim 1.

In a mode of the invention, the at least one flow
outlet comprises an openable flow restriction valve.

In one possible mode of the invention, the cross

25 section of the at least one beverage flow outlet varies,
e.g., the wvalve 1is opened, to create a flow path during
centrifugation.

In a more particular embodiment, the at least one
outlet for the beverage flow has a cross section which

30 increases during the centrifugation.

In a different advantageous embodiment, the outlet
Cross section is varied before centrifugation. In
particular, the outlet can be varied to adjust to specific

characteristics of the ingredients placed in the receptacle.



3 In particular, the outlet cross section is vaned to adjust to the mean particle size and/or the mass of
coffee ingredients. For example, the outlet cross section can be Increased before centrifugation to
compensate for a slower 5 flow rate due to smaller mean particle sizes and/or a larger coffee mass.
In a particular mode, a valve is provided which opens as a result of the centrifugation forces, 1.e.,
when a sufficient pressure of the centrifuged liquid is exerted on 101t. As a result, a retarded

release of quuig rg:anabetsuCCqussfuIlyé creea(t)%dtite tcrlecbreslsera%eeg%ti%tnengblinv%l?n elr&crgasea f tlglset
pressure in the recgpt%cﬁe antia,]iherel?ore, an Ticrease of the residence fime between thé éverage 15
ingredients and waterhia the.eeceptacle tThé extradticn properties carnbe greatly Imgroved fifereby
resulting in the.produ iloenn(%fsq caffee bevera ewitht?}lgvag%(% gg ee concentrati%ns and C\éi%ld%eThe

€ re or anl ros secC oI
valve can be either active o passive. 20A passive valve may be precferrea to avoid an unnecessary

complexity of th_@appam_ds wa@hmn@@m@-ré@mmtamrmng toctheqpresswe bb certtrifagationr of the
centrifuged liquid Accordingly Jp.a passive,ede of the valve, (1€ gta5 least one bayeiags. oulle

Increases as a result of the centrifugal forces such as by means of a valve which blocks the beverage
flow until it opehsngiseh aprédsterained load applied onto the valve is overcome by the centrifuged

liquid applying sufficieryt centifiigal forees-op, the.valye. 30, Therefore, contrany;to,the pHoLat n <
apparatuses, the size of the cross section of the outlet(s) can vary in a dynamic manner, 1.e., in
response to thé eentrifugfativn of tAé liduie ASerestitlivesn BB createts retarded effédehoh the

release of the emerage which,providesdikper d-Reverags-cencenirations,;and yelds.and alsg.a
better foam or coffee crema.
it.

As a result, a retarded release of 1liquid can be
successfully created at the Dbeverage outlet enabling an
increase of the pressure in the receptacle and, therefore,
an 1increase of the residence time between the beverage

15 ingredients and water in the receptacle. The extraction
properties can be greatly improved thereby resulting in the
production of a <coffee beverage with elevated coffee
concentrations and yields.

The valve can be either active or passive.

20 A passive valve may be preferred to avoid an
unnecessary complexity of the apparatus which can auto-
regulate according to the pressure of centrifugation of the
centrifuged liquid.

Accordingly, in a passive mode of the wvalve, the at

25 least one beverage outlet increases as a result of the
centrifugal forces such as by means of a valve which blocks
the beverage flow until it opens when a predetermined load
applied onto the wvalve 1s overcome by the centrifuged
liquid applying sufficient centrifugal forces on the valve.

30 Therefore, contrary to the prior art apparatuses, the
size of the cross section of the outlet(s) can vary in a
dynamic manner, i.e., 1in response to the centrifugation of
the 1liquid. As a result, it can be created a retarded

effect on the release of the beverage which provides higher



Preferably, the flow rate is set up by varying the rotational speed. In particular, the higher the rotational
5 speed, the larger the cross section of the outlet(s) or the larger the flow path opening of the valve.
Therefore, it is possible to shorten the delivery time of the liquid extract by set-L.11-1g a higher
rotational speed of the receptacle. In that respect, means for controlling the rotational speed 10 are
preferably provided in the apparatus of the invention. The speed control means can comprise suitable
rograms stored in the control unit of the apparatus and/or.comprise a speed contro] pbutton providin
Cifforent rotatial SPASh SAAEDIE By H ot TOACCORIG o TR oAERaeat, T o
path can be clasedowli€r ¢thesregeptacle is not centrifuged by the valve and can be opened as a result

of the centrifugal forc%s. afor mentiokrlled, Iie release of the centrifuged liguid_is del.aﬁ/ed til the
valve opens. The intera{:cet;'}os%rza(())b Eé/ﬁ/\/eé—'n t e%e%raég ?negreldslentssetécndg\ﬁat[é&:ar\{ S0 be ea!étlir;l/e
Improved. Thé valvercah ropadallylopepedt thuslfermingsenaliépbetiets, vehenata or amot

sufficient %e””g&&%%'i?,re%%ge i%??%’ fed gn the valve and canf ug@e%@@agg\{rjg_? Qpening. «fﬁ%‘és
forming larger outlet(s), as a result of the centrifugal pressure exerted by the liquid on the valve. For
Instance, a slowefitie Faté lof tHel fiquit eah bertasired at thesartsf e ceRtritugdtionproédssiand the

flow rate can Ingrease, during, cenfrfugation wheg e pressure 30 ip the geceptagls Increases. . In

an alternative mode, the valve can be active, 1.e., in the sense that it can be operated by an actuating
means to operPd fl6\ Pathier enlargethe bevérageB\riet(8PaathgPéentiifagatsic e partoulatthe

valve can be 3 gssociated,ioa controlyait winch is opfigured to operate the yalve n opening of the
flow path and/or in enlargement of the cross sec-L.16)n of the outlet(s) during centrifugation, e.g., after

a certain Wlunfe 6 watet RAs Mteraet @V WiR S the bevsrageigradientsdh the fecépiarie: For -

Instance, the valye isQpesatedle.apemwhen a-certain threshald-ofqressurechas beep afgingdsat the
valve by the centrifuged liquid and/or when the centrifugal driving means have attained a

predetermined TePfitdgalspbRE. ASATESdI, Wb theFelehlE of BRPBEVEHagE 4IRS réfifidd s
accordingly and thisgsemotesdhe titeraction hetween tiei baverage) ingredients ancbwater ém the

receptacle. In aS ngggleargggg,t %rk])el ginbglyga ot%tleet Lg:éalgrb.e provided

15 According to a different embodiment, the flow path can
be closed when the receptacle 1is not centrifuged by the
valve and can be opened as a result of the centrifugal
forces. As aforementioned, the release of the centrifuged
liquid is delayed until the wvalve opens. The interaction

20 between the beverage ingredients and water <can so be
greatly improved.

The wvalve can be partially opened, thus forming
smaller outlets, when no or a not sufficient centrifugal
pressure 1is exerted on the valve and can further expand in

25 opening, thus forming larger outlet(s), as a result of the
centrifugal pressure exerted by the liquid on the wvalve.
For instance, a slow flow rate of the liquid can be desired
at the start of the centrifugation process and the flow
rate can increase during centrifugation when the pressure
30 in the receptacle increases.

In an alternative mode, the wvalve can be active, i.e.,
in the sense that it can be operated by an actuating means
to open a flow path or enlarge the Dbeverage outlet(s)

during centrifugation. In particular, the wvalve can be



such as a laminar annular outlet winch width is variable. 15 Alternafively several beverage outlets can
be provided at the periphery of the rotary receptacle. They can distribute along the periphery of the
receptacle, e.g., at its upper edge, so to form several jets of centrifuged liquid impacting on a
peripheral impact surface surrounding 20 the receptacle. The outlets can have an individual cross
sec-L.16)n which remains substantially small for short, 1.e., rdstretto, espresso or lungo coffee. For
Instance, each outlet ha§ a dmg'Eltxima' Cross se -L.1§)tn Svﬁ?ila'%G)'n of Iessfthan 2.8 r%r(pzﬁgreferably,

less than 1.0 mim2 Each dutlet can be of a 2 Iélrréer Cross sec-JLs.lé:)%r}orlfﬁltlerr-etype coffée stch as

Amerdcano coffee thamlfor shortaypa coffeersucthas éspresse dh rastréttor Inithisscaser drenmaxima’
cross sec-L.16)1.of gach qutlet should;be,up to about 5.0 2. In another possible ”];Oude?g‘l%}{"’,"."e
opens from a 30 closed position to an open position by forming an annufar gap capajb eo elivering a
360-degree centrijugeddayerrof beverage iim pasticutar, the defleetinglgep as detepnined by iatvalve

can be cloged before centrifugation. and gpens as the cenrifugal farces. of liquidIncreases on ghe valve

6 means. The deflecting gap (1.e., itS annular height) can be of less than 2.0 mm, more preferably of
less than 1.0 nihceveniviostipteferiiy bffkss thafEb ninhewitlh such dirdensionse tHedliglidis

projected as a yery th11:1 layer 5,with 1:11Q velogity on the jmpact surface of the apparatus, This will

result in forming a 1-110 amount of coffee crema. Of course, the deflecting gap can be maximized for
beverages whi¢h @airbt régdirefoany’vea quidier reéfRass Witkoa lowetihtekactionene swith@wHEter such

as for 10 frothls%%Egme/obreawegf@ﬁfggeﬁaw@&ﬁn% the gapcan b large8s 2:p Mgy 1 ln a
general manner, the overall cross section of the beverage flow outlet(s) can be vaned wlt1-111-1 a

range confbriséd BethReAZtDstantiallf 0. 0PFAPEIHRI 2552 SMore IS pietéralsy 005 aRd 18 mm2.

The smaller the gross-sediontherlerger theresidence tine ofthe liquiddn the receptacle spihe longer
the interaction between liquid and the food ingredients, e.g., ground coffee. The smaller cross-sections

also create highBP pressaird-rel@ast yethe 20 iguid and Jfelseity of the centrifuged jet thereby
promo-L.11-1g in general & mperesuncidouseremac frer eaffeg beverages: thesstrengthebeaffeesand
crema properties can be better controlled. In a preferred mode of the valve, a spring-loading 25

member is providel. The SpriRgditing HemBer Ga 16~ which width is variable:

15 Alternatively several beverage outlets can be

provided at the periphery of the rotary receptacle. They

can distribute along the periphery of the receptacle, e.g.,

at its upper edge, so to form several Jjets of centrifuged

liquid impacting on a peripheral impact surface surrounding

20 the receptacle. The outlets can have an individual cross

section which remains substantially small for short, i.e.,

ristretto, espresso or lungo coffee. For instance, each

outlet has a maximal cross section section of less than 2.0

mm?, preferably, less than 1.0 mm?. Each outlet can be of a

25 larger cross section for filter-type <coffee such as

Americano coffee than for short-type coffee such as

espresso or ristretto. In this case, the maximal cross
section of each outlet should be up to about 5.0 mm? .

In another possible mode, the wvalve opens from a

30 closed position to an open position by forming an annular

gap capable of delivering a 360-degree centrifuged layer of

beverage. In particular, the deflecting gap as determined

by a valve can be closed before centrifugation and opens as

the centrifugal forces of liquid increases on the valve



Instance, be a resilient plastic, rubber elastic or a mechanical spring. The spring-loading member acts
in closure onto the gate of the valve in order to provide a predetermined load. This predetermined load
must be 30 overcome by the liquid bell-1g centrifuged out of the receptacle in order to open a flow
path or enlarge the flow cross section of said outlet(s). g’he load can be calibrated at different values
according to the type of apparatus, or the type of beverage to be produced, and/or the load can be 7

adjustable. Formtienasﬂéqadr%tgu%:gtr)&mte%s cag be ir(_)vide_d E vag/ ntrqg lIg{g}d Rfe tlhehvﬁveé;rrpi%lgad
adjustable means can be mechanica means Such as obtdine %y a screw-type nrechanism, or
hydraulic, or elettrifat o8 be lany passiblerd, combinationsf théseymeans.e s s Thé portibnf fitter
separates the recggtacrlne in_an uggt eam,V lume ntciwhich Lchg beveég inﬁ%edie(@tst%{]ee plac%d and a

] b1 . . X .
downstream volume for ol ectr%gt ec%ntrﬁfugé) Ilquﬁ%%fore the liquid'is release 10 iBgutlet(s).

The filter is a poiticmefisoreen ddmprisirgia doven materiad; teedonawoven veatgriatha metadlicemesh, a
porous plastic wall, filier paper.and cembinations.thereof, The5¢regn cag compuise aiigid frame onto
which is affixed a

This will result in forming a high amount of coffee crema.

Of course, the deflecting gap can be maximized for

beverages which do not require foam or a gquicker release

with a lower interaction time with water such as for

10 frothless lightly brewed coffee. For instance, the gap can

be as large as 2-5 mm.

In a general manner, the overall cross section of the
beverage flow outlet(s) can be wvaried within a range
comprised between substantially 0.01 mm? and 25 mm?, more

15 preferably 0.05 and 10 mm®?. The smaller the cross-section
the longer the residence time of the 1liquid in the
receptacle so the longer the interaction between liquid and
the food ingredients, e.g., ground coffee. The smaller
cross-sections also create higher pressure release of the

20 1liquid and higher velocity of the centrifuged jet thereby
promoting in general a more unctuous crema. For coffee
beverages, the strength of coffee and crema properties can
be better controlled.

In a preferred mode of the wvalve, a spring-loading

25 member is provided. The spring-loading member can, for
instance, be a resilient plastic, rubber elastic or a
mechanical spring. The spring-loading member acts in
closure onto the gate of the wvalve in order to provide a
predetermined load. This predetermined load must Dbe

30 overcome by the 1liquid being centrifuged out of the
receptacle in order to open a flow path or enlarge the flow
cross section of said outlet(s). The load can be calibrated
at different values according to the type of apparatus, or

the type of beverage to be produced, and/or the load can be



15 flexible porous material. For Instance, the rigid frame is in plastic and the flexible porous material is
metallic mesh. For Instance, the screen can have different peripheral shapes such as a tubular
cylinder, a tubular cone, a hollow 20 portion of sphere, a hollow pyramid, and combinations thereof. In
a preferred embodiment,the filter has a cylindrical tubular shape so that the used ingredients can be
removed by scraping the surface of the filter with a 25 disc-shaped scraper moving axially inside the

filtering cylinder... ~Th Elterc n_be placed in a receptacle c rising a conically widening peripheral
sidewall i the BFSETG 81 fiow bf e WiAter oWASIEA Bf 16 fiter 30 geridfal e et 6=
positioned in theoreceptacletat disterte of thehsldewtdll’so tolleave a colfecting weturhé betnaensthe
filter and the outlet. Hence thﬁ filtering function is separated fr% the flgw estriction funcgi%n for

e ‘meclhian as C>Ea nhe SCcrew

;
providing cleancearnoperations since the ount]l%?(rslf are- 8 maintained clean ang%or?-contamlnat\e/g %y solid

particles contaimedhinthereceptacley drathé apparatus bf the invehtionccapsfurtiier compsise heeans

for opening the_ receptacle and aogj;r@p%rsf%r femaving 5 the used ingredients from the receptacle. The
scraper can be a moveable disc-shaped element placed in the receptacle. The scraper is thus moved

axially along the centfdhaxi® of Fotatiorrst the ﬂé@]pt_a@:@@r@d?ége thléeinsltda@gi@rtfa@@f the filesr and
so remove the ysed povyder after heverage 10 brewing The rgceptacle.can compgse anopening

bottom wall to make possible the removal of the dried ingredients in a cleanable and convenient
manner. As a resaltafle dévi€e cah bed@pt edntdbusly Tlertin aSitiple ftahtes ahdmantiap

maintenance cap,be.Gansiderably redugedse fore the liquid is released to the

10 outlet(s).

The filter is a portion of screen comprising a woven
material, a non-woven material, a metallic mesh, a porous
plastic wall, filter paper and combinations thereof. The
screen can comprise a rigid frame onto which is affixed a

15 flexible porous material. For instance, the rigid frame is
in plastic and the flexible porous material 1is metallic
mesh.

For instance, the screen can have different peripheral
shapes such as a tubular cylinder, a tubular cone, a hollow

20 portion of sphere, a hollow pyramid, and combinations
thereof.

In a preferred embodiment, the filter has a
cylindrical tubular shape so that the used ingredients can
be removed by scraping the surface of the filter with a

25 disc-shaped scraper moving axially inside the filtering
cylinder.

The filter can be placed in a receptacle comprising a
conically widening peripheral sidewall in the direction of
flow of the water downstream of the filter.

30 In general, the filter is positioned in the receptacle
at distance of the sidewall so to leave a collecting volume
between the filter and the outlet. Hence, the filtering
function 1is separated from the flow restriction function

for providing cleaner operations since the outlet(s) are



15 The apparatus can further comprise a water introduction pipe placed above the receptacle. The

water introduction pipe can be placed along the centre of rotation or be offset with

respect to this axis.

Also, the apparatus further comprises an ingredient Inlet, e.g., 20 ground coffee Inlet above the

receptacle. The Inlet can be in communication with a cgute and a screw conveyor
A milling device can be associated to the present apparatus, in particular, to feed

in

for the ingredients.
the conveyor with

milled ingredients etgﬁi%reo&mdcﬁoﬁee. 2a5nlg a 19833'8'3 %Iternatl\ée &hebrece_gtalcle can be q%sllgned to

. ...Im earn. — nta na
receive portlone?:l packages suc as filtsy pods/cartrlé)ges.%e a vantage is Y
beverage is easier tamdithd appardtes deesmot rdguire any fastidious cleaning. 30

hajﬁ({hep(%:s%g 0]

the

After brewing, the

used pod/cartridge is T:19| removed from th% reg%%tacle and.a new %o%caﬁgilggﬁ is Inserted in.

The filter pod/cartridge coulg%%aﬁ%vi%lsed with a, pref(lapaﬁ)g1 Bér(l)p eraﬁ, filter portlce)

h to filter the ﬁquid 9

coming out of thegot/dartridgecandmaintain sefies irethespoticartridger apeFhe filterpouoartridge

could havg preferably a.cylindrical shape. 5 The Jiiter pad/cartridge could haﬂ?e”%

ferably a toriis

shape. The enclosure of the filter pod/cartridge can be made of filter paper, plastic, aluminium and
combinations thereaf hieceicies e candonrgf acdssecsftcaffee 0 d Olgthéhiseverage irrédients.

Theinvenﬂontyg@egg*@ggﬂoggn@gﬁgfgg@gﬁ axially along the central axis of

10

15

20

25

30

rotation of the receptacle to scrape the inside surface of
the filter and so remove the used powder after beverage
brewing. The receptacle can comprise an opening bottom
wall to make possible the removal of the dried ingredients
in a cleanable and convenient manner. As a result, the
device can be kept continuously clean in a simple manner
and manual maintenance can be considerably reduced.

The apparatus can further comprise a water
introduction pipe placed above the receptacle. The water
introduction ©pipe <can be placed along the centre of
rotation or be offset with respect to this axis. Also, the
apparatus further comprises an ingredient inlet, e.g.,
ground coffee inlet above the receptacle. The inlet can be
in communication with a chute and a screw conveyor for the
ingredients. A milling device can be associated to the
present apparatus, in particular, to feed the conveyor with
milled ingredients, e.g., ground coffee.

In a possible alternative, the receptacle can be
designed to receive portioned packages such as filter
pods/cartridges. The advantage 1is that the dosing of the
beverage is easier and the apparatus does not require any
fastidious cleaning.

After Dbrewing, the used pod/cartridge is simply
removed from the receptacle and a new pod/cartridge is
inserted in.

The filter pod/cartridge could be provided with a,
preferably peripheral, filter portion to filter the liquid



preparation of coffee according to Independent claim 15. The invention will now be explained in
more detail below with reference to various, non-limiting embodiments. 15figure 1 Illustrates a
cross-sectional view of an apparatus of the invention according to a first embodiment; Figure 2
lllustrates a cross-sectional view of an apparatus of the9invention according to a first variant; Figure 3
shows a detail view of the embodiment of 20 figure 2; Figure 4 is a schematic view of a receptacle
in a first variant with variable beverage flow outlets in. a small opening configuration; . Figure 5is a
schematic view of ﬁ%gregé%tac g oﬁgg figare/ ?n%falrgg%?oﬁélr#nén %(J)grrllfqlcgaulrgtiosnocgfl tz%% bler\}e?%l%% flow
outlets; Figuoel 6ds atschépmtic view of a receptacle in a second variant with variable beverage

ro_W outlets in a sr_nallﬁpee_nln]giciocrgpur%%)@ K ggg%%re d7 isa %%qulr%atlchw\efvev of tl’]]:ee %eecre%e%e _01;L f!gure
6 in a larger opening configuration of the beverage flow outlets; Igure 8 is a schematic view of
a receptacle incythinddrariamt withagagiable beverage flow outlets in a small opening configuration;

5 The filter pod/cartridge could have preferably a torus
shape.

The enclosure of the filter pod/cartridge can be made
of filter paper, ©plastic, aluminium and combinations
thereof. The enclosure can contain a dose of coffee or

10 other beverage ingredients.

The invention further related to a method for the
preparation of coffee according to independent claim 15.

The invention will now be explained in more detail
below with reference to various, non-limiting embodiments.

15 Figure 1 illustrates a cross-sectional view of an
apparatus of the invention according to a first embodiment;

Figure 2 illustrates a cross-sectional view of an
apparatus of the invention according to a first variant;

Figure 3 shows a detail view of the embodiment of

20 figure 2;

Figure 4 1is a schematic wview of a receptacle in a
first wvariant with wvariable beverage flow outlets in a
small opening configuration;

Figure 5 1is a schematic view of the receptacle of

25 figure 4 in a larger opening configuration of the beverage
flow outlets;

Figure 6 1s a schematic view of a receptacle in a
second variant with wvariable beverage flow outlets in a
small opening configuration;

30 Figure 7 1s a schematic view of the receptacle of
figure 6 in a larger opening configuration of the beverage

flow outlets;



Figure 9 is a schematic view of the receptacle of 5 figure 8 in a larger opening configuration of the
beverage flow outlets; Figure 10 is a schematic view of a receptacle in a fourth variant with
variable beverage flow outlets in a small opening configuration; 10figure 11 is a schematic view of the
receptacle of figure 10 in a larger opening configuratio? of the beverage flow outlets; Figure 12 is
a schematic view of a receptacle in a fifth variant with vgriable beverage flow outlets in a 15 small
opening configuratio%. Ei%urg 13isa schema}rilc 1\:/iew of the rec%otacle of fi%uq:e 1% ina. Iraltrger
opening configuration ofthe everab% flGw g&t‘ile?s;a e Fi‘éﬁreéﬂ 1475 a Schematic view of a recgptacle
in a 20 sixth vartant @ithnweariabbe bevérdage flawicitlets irbasmalloeperfingweondigudation; inFigure 15
is a schematic innea\M 9f tohe rece tag!)en(%fif%gjure tllAbiH a larger opening configuration of the beverage flow
outlets. 25In reference 6 the a paratus ofﬁgure 1, a receptacle 2 is provided which comprises a
volume 3 for receiving' beveragedingredients stichrastgroundicoffee andta filter 4 derfilterihg thefliquid

extracted Yom fhe naregjents and yiatey. Thefles ¢an be Acyinderwhich 3p iy fised inbe fggeptacle

2 to separate the upstream volume containing the ingredients from the downstream volume 5 Torming

a collecting charhber. el ceptacle can be partially closed by a lid 6 which rotates in conjunction with
a drum 7 of the recepfai%rgl 10 The rofa-Limp.gtthe receptacle is oQtaipgg@Eyt%\iré'fuqu{ driving

means. In particular, the driving means comprises a motor 8, a rotational coupling 9 and bearing
elements 10. 5fetHeEentralregivn off tHelid 65 placded] awater hfjéctor 1aWcoRtéctable told scurce of

hot water (not shown). Yhater ggn befed 4 the injector 11 from a water reservoir and a heater (e.g.,

thermoblock).
10 Figure 11 is a schematic view of the receptacle of

figure 10 in a larger opening configuration of the beverage
flow outlets;

Figure 12 1is a schematic view of a receptacle in a
fifth wvariant with wvariable beverage flow outlets in a

15 small opening configuration;

Figure 13 is a schematic view of the receptacle of
figure 12 in a larger opening configuration of the beverage
flow outlets;

Figure 14 is a schematic view of a receptacle in a

20 sixth wvariant with wvariable beverage flow outlets in a
small opening configuration;

Figure 15 is a schematic view of the receptacle of
figure 14 in a larger opening configuration of the beverage
flow outlets.

25 In reference to the apparatus 1 of figure 1, a
receptacle 2 is provided which comprises a volume 3 for
receiving beverage ingredients such as ground coffee and a
filter 4 for filtering the 1liquid extracted from the
ingredients and water. The filter can be a cylinder which

30 is fixed 1in the receptacle 2 to separate the upstream
volume containing the ingredients from the downstream
volume 5 forming a collecting chamber. The receptacle can
be partially closed by a 1lid 6 which rotates in conjunction

with a drum 7 of the receptacle.



The lid further comprises one or more Inlets 12 for 10 feeding the ingredients in the receptacle, lie., in
the Internal volume 3. The Inlets 12 are in communication with a chute 13 and still above It, a
screw-type conveyor 14 for feeding the chute with powder ingredients. Various powder ingredients can
be used in the apparatus of the invention, 15 even if the preferred ingredients comprise roast and
ground coffee. The apparatus of figure 1 further comprises a valve mechanism 15 for providing an

annular flow passage S aresponse gonthe gqrrces %fecentrrgu%atjcoancqf e'[he Ii%uid 2% fori:irpg dthe ]\éalve to
open. For tins, the lid 6 extends by a pressing portion 16 ontoan upper e(]ige 1?0Fﬁ1e Cup or dfum 7

of the receptacterifthel pressinggortiom exertsia clommgenceionid she edde undera certaindoad
obtained by a scporIirp -t:)Lizsagisng gne%g%%g 285Thgsp]r:icr)1 %ialsin%peansl%cantakgvariogs gggf{glurations.

In the lllustrated orie, the means 18 comprises a cartr gé) ?ormecci%l)l/pa fubular boacﬁ/ 19 1nto winch is

Inserted a sprirg 20awiheh &Cts in compression against a socket 21. The socket thus transmits the

load to 304he lid 6. 1 Thg Spripgzhigsing means of the valye means;can.be adjustable to yapy, the

load. The more the spring is compressed, the higher the load on the pressing portion. Therefore, the
forces of the liguid 5 bpen thé vatve st a2lise highera Thedvad adjestind miearnsa3can bedformed

of a screw head, g4 thyeadgd into the fubylar bady 13,and,which exerts a comprgssipn oadel, -

adjustable value on the spring 20 such as via a second socket 24. 5A liquid collecting assembly 25 is
provided arounéFthe1eeaptagAwRich ToRfiTises dh-impatt SUFREE 26 )at a short distance of the outlet

provided between therigand.cup gf the, receptagle, atthe outlet Interface 27. The-gallecting agsembly
has a duct 28 for guiding the collected liquid to 10 a cup or glass placed below. A second embodiment

BIHUSU&%%ih?@%ﬁ%?Q?NRP@. ingredients in the receptacle, i.e., 1in the

internal volume 3. The inlets 12 are in communication with
a chute 13 and still above it, a screw-type conveyor 14 for
feeding the chute with powder ingredients. Various powder
ingredients can be used in the apparatus of the invention,

15 even if the preferred ingredients comprise roast and ground
coffee.

The apparatus of figure 1 further comprises a valve
mechanism 15 for providing an annular flow passage as a
response to the forces of centrifugation of the 1liquid

20 forcing the valve to open. For this, the 1id 6 extends by a
pressing portion 16 onto an upper edge 17 of the cup or
drum 7 of the receptacle. The pressing portion exerts a
closing force onto the edge under a certain load obtained
by a spring-biasing means 18.

25 The spring-biasing means 18 can take various
configurations. In the illustrated one, the means 18
comprises a cartridge formed by a tubular body 19 into
which 1is inserted a spring 20 which acts in compression
against a socket 21. The socket thus transmits the load to

30 the 1lid 6.

The spring-biasing means of the valve means can be
adjustable to vary the 1load. The more the spring 1is
compressed, the higher the load on the pressing portion.

Therefore, the forces of the liquid to open the wvalve must



One difference compared to the previous embodiment is that the valve 150 has a rubber elastic
loading member 29. The valve means 150 more specifically comprises a lid 6 15 comprising a
pressing Insert 30 which acts in closure with the upper edge 17 of the receptacle. The Insert may
comprise a annular pointed edge 31 which seals agains{ the edge when no pressure or an insufficient
pressure of liquid is exerted at the inner surface of the édge. When the 20 pressure of liquid exceeds a

certain threshqtl% the I%;s,ee];ts 39 i% fOfcechjby gwe liquid to com;r)]]resc,)? ghecrggb%reel tic rigg 29, thereby

creating a flow gap}};’jzg etween the e&&es 3‘31,]3}23 hiethreShold pressure’is a j%gfnee 50 thatthe

residence timeds seafficieatih theé redeptacie for emabling 25 intéradtion between thediguid-dmidcthe

ingredients, e.g. goffee, andjor.a nice c(6ma 529 beoblaingd. oL iop of e peygragg. T frgghold o
pressure can be red to

owe
20 such as via a second socket 24.

5 A liquid collecting assembly 25 is provided around the
receptacle which comprises an impact surface 26 at a short
distance of the outlet provided between the 1lid and cup of
the receptacle, at the outlet interface 27. The collecting
assembly has a duct 28 for guiding the collected liquid to

10 a cup or glass placed below.

A second embodiment is illustrated in figures 2 and 3.
One difference compared to the previous embodiment is that
the valve 150 has a rubber elastic loading member 29. The
valve means 150 more specifically comprises a 1lid 6

15 comprising a pressing insert 30 which acts in closure with
the upper edge 17 of the receptacle. The insert may
comprise a annular pointed edge 31 which seals against the
edge when no pressure or an insufficient pressure of ligquid
is exerted at the inner surface of the edge. When the

20 pressure of liquid exceeds a certain threshold, the inserts
30 is forced by the liquid to compress the rubber elastic
ring 29, thereby creating a flow gap 32 between the edges
31, 32. The threshold of pressure is adjusted so that the
residence time is sufficient in the receptacle for enabling

25 interaction between the liquid and the ingredients, e.g.,
coffee, and/or a nice crema can be obtained on top of the
beverage. The threshold of pressure can be lowered to
reduce interaction and/or reduce the amount of foam.
Preferably, a speed varying means provides different speeds

30 as a function of the beverage to produce. The speed varying
means can be a controller 40 that controls the speed of the
rotational driving means, e.g., the rotary motor driving
the receptacle in rotation (Figure 1). As known per se, the

rotational speed also influences the pressure in the



reduce interaction and/or reduce the amount of foam. Preferably, a speed varying means provides
different speeds 30 as a function of the beverage to produce. The speed varying means can be a
controller 40 that controls the speed of the rotational driving means, e.g., the rotary motor driving the
receptacle in rotation (figure 1). As known per se, the rgfational speed also Influences the pressure in
the 13 receptacle and so the residence time of liquid. Therefore, the residence time is preferably

controlled by both adjusting the cross sec-L.18)n af the beverage flo d the rotational speed. As a
result the qualilryef):i’e e%%lv%eraag% (ggncig}rll?ratll)oens, la(%rrﬁ%,eet%c.])%:%n %Ie?/gln%%.l({' %Reeﬁl?efr)of pe)l’aced
inside the receptexle ersurdsthat onlyithe centsifugedditrichtdly passothraughl the gapy32 wheteas

coffee solids aredr?eé%llc-led in Icl'heeupstream Vé)leuc”%% § of gh; r%%eept%cel%.eFor this E%eogpegrllrg?s or pores

of the 10 filter 4 a pre]fcral?ably sized at least below the mean diameter of the coffee particles, e.g.,
below 500 micronisz higre plreferabhdbeléw 360 microhs, most peefetably beldw 200 niierorsaThe

opening sgrfacgc%rgg %y}edgli%rnis sgg&hga}t iggrgy;degaqlpgeessygeflloga lower than or 15 substantially
o}

equal to the pressure loss created at the beverage flow gap. The apparatus of figures 2 and 3 also has
an openable receptaci@whichlfaeititatePdlearidg and ¥eémovalkofflegeptacle ensures that

only the centrifuged liquid can pass through the gap 32
whereas coffee solids are retained in the upstream volume 3
of the receptacle. For this the openings or pores of the

10 filter 4 are preferably sized at least below the mean
diameter of the coffee particles, e.g., below 500 microns,
more preferably below 300 microns, most preferably below
200 microns. The opening surface area of the filter is such
that it provides a pressure loss lower than or

15 substantially equal to the pressure loss created at the
beverage flow gap.

The apparatus of figures 2 and 3 also has an openable
receptacle which facilitates cleaning and removal of the
used ingredients. In particular, it comprises a scraping

20 arrangement 34. The scraping arrangement has a disc-shaped
scraper 35 (such as comprising a terminal brush) which is
moveable axially relative to the central axis of rotation I
of the receptacle. The scraper can so move down to scrape
the inner surface of the filter 4 and remove the used

25 ingredients which have adhered to the filter screen. The
scraper can be integral with the bottom portion 36 of the
receptacle via a central shaft 37. Therefore, when the
scraper 1is moved down, the bottom portion opens the
receptacle at the same time to allow used ingredients to be

30 removed from the receptacle. An air blower (not shown) can
be further associated to remove the coffee particles from
the inner surfaces of the receptacle. The shaft may further
comprise injection openings or conduits 38 enabling water

to be directed in the receptacle along a substantially



used ingredients. In particular, it comprises a scraping 20 arrangement 34. The scraping arrangement
has a disc-shaped scraper 35 (such as comprising a terminal brush) which is moveable axially relative
to the central axis of rotation | of the receptacle. The scraper can so move down to scrape the Inner
surface of the filter 4 and remove the used 25 ingredie is which have adhered to the filter screen. The
scraper can be Integral with the bottom portion 36 of the receptacle via a central shaft 37. Therefore,

when the scraper is moved down tl%eb tom portion opens the receptacle at the same time to allow
Usedl ingrediontE o 6a 30 rSHhoUEH o 15 rELEpacln A e (5 snowss oan BETLARLY
associated to relmove dhie coffeecparticlé? frem thédrnnewsudaces=of the receptacte: Tdwedshaftanay

further comprisg,njecion epgnings, of ganduis 38,enabling watsr o be, dirested in the recepagle

along a substantially
bottom of the receptacle, a sealing means 42 can be
5 provided to seal against the conically widening sidewall 41

of the receptacle.

As a possible variation of the described embodiments,
the wvalve can be replaced by a series of outlets of
variable cross section distributed along the upper edge of

10  the receptacle. It would suffice that the pressing surfaces
16, 17 of the receptacle comprise an apertured structure or
a diaphragm. The outlets can vary in size by effect of the
centrifuged 1liquid exerting a pressure on the pressing
portion of the wvalve. At the start, the outlets can be very

15 small and their cross section can increase progressively
when the pressure of liquid increases at the inner side of
the valve. The variation of the outlets can also be carried
out by mechanical actuation such as by a piston, a cam or
any suitable equivalent device; which actuation is

20 controlled by the control unit 40 (Fig. 1).

Of course, the wvalve can be formed by the upper edge
17 of the cup. For example, the upper edge 17 can also be
resilient enough to deflect and create a gap whereas the
upper edge of the 1lid is fixed. Also, both the upper and

25 lower edges 30, 17 can be made deformable to create a
beverage flow gap.

The invention will now be described in view of
different variants in which the cross section of the flow
outlets of the apparatus is made wvariable by different

30 possible technical means. A man skilled in the art will
recognize that many other technical wvariations can easily
be envisaged.

In the variant of figures 4 and 5, a receptacle 2 is

provided which 1is closed by a 1lid 6 at an overlapping



14 radial flow path. The shaft can be designed to seal against the water outlet 39 so that water is
properly guided from the Injector to the injecting openings or conduits. In the bottom of the receptacle,
a sealing means 42 can be 5 provided to seal against the conically widening sldewall 41 of the
receptacle. As a possible variation of the describeqogmbodiments, the valve can be replaced by a
series of outlets of variable cross section distributed along the upper edge of 10 the receptacle. It
would suffice that the reg&i'ngrsrlljrf%%elss 161, 17.0of the receptacle. %(%?gprise an apertu(gﬁdS (S:chture ora

diaphragm. Theoutiets can vary in size by effect of the ce rffLYgle |qu?d esxeerrtllr?gS a pressuré: an the

pressing portiooudftheé valve. Atthe stirt] thelobitets dan bégery 1% smallaadaher ciesswgection can

Increase progrgg%lv%lg when thelpfess&ge of li wg Incéﬁgses at the.inner side of the valve. The

. artl ere . reSpecCtive qgverlapplll art
variation of the outlets can also be carried out y mec anical actuation such as ypalo plsl%n?a cam or

any suitable equivalent desdees whidle actaation is720 caiiteolleddsyetheacohtrol anitt40 {figl 1)are Of
course, the valyg can;he formed by the,upper edge 17 ghihe cup. For gxample, the Uppsr eqdge 17 can

also be resilient enough to deflect and create a gap whereas the upper edge of the lid Is fixed. Also,
both the uppertdi®l 25d6®ef edFex30,017 capitbe rhlde deforrhable to ereate Rdevaragesoacgap.

The invention will now be desetibed jp view.af different, variants in which fhe cross section of.the flow

outlets of the apparatus is made variable by different 30 possible technical means. A man skilled in the
art will recogniz@ et miaOthECteEhmés vamatictscan asiBAss efdisayetie L da fkevanant of

figures 4 and %, & receptagle 2js proyidegd which,is clasegbby-a lid Satian aygtiapping ;k5.regign 60. In
this region are provided a series discharge outlets 61 provided either in the lid or receptacle winch can

be partiall{) coviere by the réspedive sverRppgsart ISe.Y recEpacle'st lid TheteBdptdcle aRd lid

are the configuration of figure 5, the cross section of the
outlets 1s larger so that the resistance to the flow is
significantly decreased. As aforementioned, the wvariation
of the cross section can be provided by an adjustment

15 mechanism of the relative position of the 1id and
receptacle such as a cam, a lever or a screw, etc. (not
illustrated).

In the variant of figures 6 and 7, the cross section
of the beverage discharge outlets is wvaried by an angular

20 positioning of the 1id 6 relative to the receptacle 2. In
particular, the 1lid can comprise a series of outlets 61
which align rotatably with a series of outlets 62 provided
in the receptacle; the latter being closed by the lower
edge of the 1id, in the non-aligned position of figure 6

25 and being opened in the aligned position of figure 7. Thus,
in the separated position of figure 6, only the outlets 61
provide a restrictive passage to the flow whereas in the
aligned position of figure 7, both outlets 61 and 62 form a
larger passage to the flow.

30 In the wvariant of figure 8, the cross section of the
beverage discharge outlets 63 1is varied by the relative
engagement/disengagement of protruding portions 65 of the
1lid and protruding portions 66 of the receptacle. In the

configuration of figure 8, the protruding portions 65 of



5 adjustable one another along the axial direction | so that the cross section of the outlets can be
Increased progressively (or stepwise) as the lid and receptacle are moved relatively one another in
opposite axial direction. Of course, one of the two elements can be moved while the 10 other is fixed
or, alternatively, the two are mobile. In the configuratiop of figure 5, the cross section of the outlets is
larger so that the resistance to the flow is significantly %creased. As aforementioned, the variation of

the cross sectign can be provided by an adjustment 15 mecﬁani of the relative position of the lid
and receptacle%s?luechqalsga éaarr%, a ﬁa%\ée?(l)%és%?reﬁve&e%}(‘ﬁ%t I Sstf:g%d)f.)ro{lﬁutﬁclar\l/%rigr?tro Jfféjrﬁ?es 6
and 7, the crosstsection ofi¢hersverdgedischange etttets. savaineg by asmaglkar 20 pesitiening of the

lid 6 relative to the re6c§p£acle 2.1n pca}{ticular thetllildecacnoc%m rise ]g.series Pf (%utlets 61 win r}lglign

rotatably with & Series of o%%lgteseélz pro%]i%l'edllrrw1 the recep%cfe,%ﬁg atter bglng cjrc?suerdeby the Tower

edge of the lid in1he aoa-aligned positioreof figurerdas ardibeihgopened Bithe aligrrediposition of
figure 7. Thus, in fh.sepacaled ppsiton.affioure 6. nly thepuflets B3 proyidea fesiriciive passage to
the flow whereas in the aligned position of figure 7, both outlets 61 and 62 form a larger passage to the
flow. 30In the &riant ofifiRité 8bthe zross settia oftheWweveragesdisarate butleats 68 isvaned by
the relative en%qgfrg%rgéc&%l}gpegpment of protruding portions 65 of the lid and protruding portions 66
of the receptacle. In the configuration of figure 8, the protruding portions 65 of 16 the lid are
misaligned relative tothe progrtdimgpoftfons 666f fife ré€eptacie théreby lealingl@smaller diseharge

gap 63 betweep.them {n theconfiguration of figure 9, dhe partions 65, 66 are alignedradially thereby
creating a 5 larger discharge gap 64. The change of position can be carried out by a relative angular
displacerh®nt d'tRe I &RE Féceptakte The Vifiarfof figlires 10NV E iSYsifta@tne rooves

67 of the second element, e.g., receptacle 2. In figure 10,
the protruding portions 65 and grooves 67 are misaligned
causing the portions 65 to engage an upper edge of the
receptacle, so that a larger discharge gap 68 is maintained.
15 The grooves are sized to partially receive the protruding
portions thereby leaving a smaller gap 69 in the position
of figure 11.
In the variant of figures 12 and 13, the passage of a
small discharge gap 70 to a larger discharge gap 1is
20 provided by a cam means. For instance, the 1id and
receptacle are formed with cam segments 72, 73 which engage
each 1in a manner to leave a different gap width as a
function of their relative angular positioning.
Finally, 1in the wvariant of figures 14 and 15, the
25 cross section of the flow gaps 74, 75 can be varied by
compressing to a different degree, elastic elements 76
positioned between the 1lid and receptacle. In the position
of figure 14, the elastic elements are not compressed or
partially compressed thereby leaving a large gap 74. In the
30 position of figure 15, the 1id and receptacles are
approached one another and the elastic elements are more
compressed thus forming a smaller gap 75. The compression
can be carried out by a piston or a cam mechanism or any

suitable actuation means.



preceding one except that protruding portions 65 of one of 10 the elements, 1.e., lid 6, can selectively
engage grooves 67 of the second element, e.g., receptacle 2. In figure 10, the protruding portions 65
and grooves 67 are misaligned causing the portions 65 to engage an upper edge of the receptacle, so
that a larger discharge gap 68 is maintained. 15 The g[goves are sized to partially receive the
protruding portions thereby leaving a smaller gap 69 in the position of figure 11. In the variant of
figures 12 and 13, th;&aasisﬁ?%e of a small discharge gap 70 to a larger discharge gap is 20 provided by
a cam means. For In —ttre lid and receptacle are formed with cam segments 72, 73 which
engage each in a mappertotdeave aldifferfent gaprwiddr asa@ fuactior o there relative angufarom

positioning. Fi aellgéirnathg va{igmgf 8f fi ures 14C%nndc%5, ntQS 25.%ros§1 sec-eLéleS paoglthe flc?\él)ga%s 74,75
can be vaned by comp?essing 0 a%ff erent degree, elastic elements 7 po tioned between the lid and

receptacle. In thegositipn wkfigure 14 the@tastid elemetits e vt compressed of paitisdly the

compressed th%%%lgggifg ac@rﬁ%"r@@@r? . In the 30 position of figure 15, the lid and receptacles are
approached one another and the elastic efements are more compressed thus forming a smaller gap

75. The compression @@ﬁﬂd@i@ﬁéémbyﬁq@mn of & can? m_ech@thisrrf@ﬁan;ﬂﬁditdm@a_cm]aﬁon
means. 17 Claims: 1. aus (1) for.preparing a beyverage liguid frem beverage ingredients

contained in a receptacle (2) by passing water through the substance by centrifuging the 5 receptacle
comprising: centrifug@fArmednhs (8,10 6 diving Beereckptdde arsirrits?€dritral axis of rotation

(1), means (11) for feeding wateln thesrecentacle fillering means{(4) placed in thereceptacle; wherein

10 the filtering means comprises a portion of filter
which 1s placed in the rotary receptacle and forms a
portion of screen chosen amongst a woven material, a
non-woven material, a metallic mesh, a porous plastic
wall, filter paper and combinations thereof,

15 characterized in that it comprises
at least one flow outlet of wvariable cross-section
forming a restriction flowpath for the Dbeverage

leaving the receptacle.

20 2. Apparatus according to claim 1, characterized in that
the at least one flow outlet comprises an openable flow

restriction valve.

3. Apparatus according to claims 1 or 2, characterized in
25 that the cross section of the at least one flow outlet

varies to create a flow path during centrifugation.

4. Apparatus according to claim 3, characterized in that
the at least one outlet for the beverage flow has a cross

30 section which increases during the centrifugation.

5. Apparatus according to claim 4, characterized in that
the at least one beverage outlet increases as a result of

the centrifugal forces.



10 the filtering means comprises a portion of filter which is placed in the rotary receptacle and forms a
portion of screen chosen amongst a woven material, a non-woven material, a metallic mesh, a porous
plastic wall, filter paper and combinations thereof, 15characterized in that It comprises at least one
flow outlet of variable cross-section forming a restrictioy), flowpath for the beverage leaving the
receptacle. 20 2.Apparatus according to claim 1, characterized in that the at least one flow outlet
comprises an openable flow restriction valve. 3. Apparatus according to claims 1 or 2, characterized
in 25 that the cross section of the at least one flow outlet vanes to create a flow path during
centrifugation. 6 .4. Apparattus siceardingdtorciaino3, chatactdrjzedlin thattthe at shist. one-battet for the
beverage flow \k}gﬁ \z;ecroslssso serc('gi\(;_rl] Os[/vrg]{'ch Increases gugng thea%entrgugatieogu 155 Apggrat

according to claim 4, charactefized in that the at least ohe Beverage otlet fncreases as a resuft of the
centrifugal forcesn8i 6ugpparatusaccording to claim 4, characterized in that a valve is provided
which opegs as a result of the centrifugal forces. 5 7. Apparatus according to any of claims 1 to 5,
characterized in that it comprises a series of beverage outlets provided at the periphery of the
receptacle. 10 8: Apparatissaceordimf oraldim @, chapacterived irpthat théazhde opens from adelosed

position to an Qpen position by forming ap annular gap,capable-of delivering.a 360- degree,centrifuged

layer of beverage. 15 9. Apparatus according to claims 6 or 8, characterized in that the valve
comprises a resilieheloadigPmbafserat the periphery of the receptacle.

10 8. Apparatus according to claim 6, characterized in that
the valve opens from a closed position to an open position
by forming an annular gap capable of delivering a 360-

degree centrifuged layer of beverage.

15 9. Apparatus according to claims 6 or 8, characterized in

that the valve comprises a resilient loading member.

10. Apparatus according to claim 9, characterized in that
the spring-loading member 1is a resilient plastic, rubber

20 elastic or a mechanical spring.

11. Apparatus according to claims 9 or 10, characterized in

that the load on the valve is adjustable.

25 12. Apparatus according to any of the preceding claims,
characterized in that the filtering means comprises a

cylindrical portion of filter or screen.

13. Apparatus according to any of the preceding claims,
30 characterized in that a collecting volume 1is positioned

between the filtering means and the at least one outlet.



10. Apparatus according to claim 9, characterized in that the sprifig-loadlng member is a resilient
plastic, rubber 20 elastic or a mechanical spring. 11. Apparatus according to claims 9 or 10,
characterized in that the load on the valve is adjustable. 25 12. Apparatus according to any of the
preceding claims, characterized in that the filtering means comprises a cylindrical portion of filter or
screen. 13. Apparatus according to any of the preceding claims, 30 characterized in that a collecting
volume is positiglned getvgerear]athse fiIt(=,C=:r(i:r(1)gr \eans %Ig)d th(;:1 at Ie%st one outlreé.cégl llgf Apéalaarfi%ss
according to any of théDBrece 1|Jng cFélms, Chardcterized in'that it comprié%s means for varying the
rotational speedrafthe devingateans. 5 ha tMethod-fonthe. preparetion of doffee byapphdngtdae
beverage ingred(i)ecrét§ loa Jﬂteg ina (ﬁe%efot%%lg, g)ltalt‘ifnlgnthemreecggtgcle and supplyin_g water in the
receptacle so that water is forced ?hrough the beverageqngrezélents and beverage liquid is extracted
through said filter, wherein 10 downstream of said filter the flow of beverage is passed through an
outlet which cross seqlign s vatiahle ehiaraciarized.in inafheflow.of beverage is passer yougn
filtering means comprising a portion of filter which is placed in the rotary receptacle and forms a 15
portion of scre@® ¢hoserr armbagsSa woven rrateriaf alieriwovenanaterale aanétalic aedsH; Bgorous

maS“C“Em’ﬁ“%ﬁgap§éé@9€QBﬂQPaQ9Q§t@%ﬁﬁiying- water 1n the receptacle so

that water is forced through the beverage ingredients and
beverage liquid is extracted through said filter, wherein
10 downstream of said filter the flow of beverage 1is passed
through an outlet which cross section is wvariable
characterized in that the flow of Dbeverage 1s passed
through filtering means comprising a portion of filter
which 1s placed in the rotary receptacle and forms a
15 portion of screen chosen amongst a woven material, a non-
woven material, a metallic mesh, a porous plastic wall,

filter paper and combinations thereof.



