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wherein It Is provided with at least one beverage flow outlet of variable cross-section for the flow of beverage to be able to leave the
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FIG. 1

(57) Abstract: Apparatus (1) for preparing a beverage liquid from bever-
) age ingredients contained in a receptacle (2) by passing water through the
substance by centrifuging the receptacle comprising: centrifugation means
for driving the receptacle around its central axis of rotation (I), means (11)
for feeding water in the receptacle, filtering means (4) placed in the recep-
tacle, characterized in that: wherein it is provided with at least one bever-
) age flow outlet of variable cross-section for the flow of beverage to be able
to leave the receptacle.



CA 02716644 2010-08-24

WO 2009/1061°75 A1 IR0 RO 0 A A0 A

(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,

NE, SN. TD. TG). —  of inventorship (Rule 4.17(iv))

Published:
—  with international search report (Art. 21(3))

Declarations under Rule 4.17:

— as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))

— as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))



CA 02716644 2010-08-24
WO 2009/106173 PCT/EP2008/066666

Apparatus and method for preparing a beverage by

centrifugation

H

The present 1nvention relates to an apparatus for

H

preparing a liquid food such as a coffee beverage by

H H

effect of centrifugation. The i1invention also relates to a

F

method for the preparation of a liguid food such as

F

coffee beverage using centrifugal forces.

It 1s known to prepare beverages wherein a mixture

H

consisting of brewed co

H H

"cee and Cco

‘ee powder 1s

separated with centrifugal forces. Such a mixture 1s

F

obtained by bringing hot water and coffee powder together

for a defined time. The water 1s then forced through a

screen, on which screen powder material, e.g., ground

H
p—

coffee, 1s present.
US 4545296 relates to a centrifugal coffee brewling
apparatus using a filter cartridge 1nserted i1n an

apparatus which comprises a compartment for receiving

sald cartridge and has a second compartment or,

—

alternatively, a restriction orifice for providing a back

H H

pressure sufficient to control the dwell time of liguid

1n the cartridge. As a result, the extraction can be

1mproved since the interaction time between the beverage

1ngredients and water can be significantly increased.

WO02006/112691 relates to a device and method for

H

preparing a coffee wherein small outlets are placed

downstream of a cylindrical filtering screen placed 1in an

H

openable receptacle. However, the size of the beverage

outlets 18 fixed.

H

The extraction conditions of the existing prior art

device cannot be properly controlled. In particular, the

residence time for providing the desired extraction

characteristics (1.e., solid content, vield) to the
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H H

beverage and/or the amount of foam created on top of the

beverage cannot be eas

11y controllable.

The present invention aims at proposing a solution

to the disadvantages o

H

An object of the

apparatus and method

extraction conditions

F

for preparing a beverage wherein the

H

f the prior art.

invention 1s to propose an

are better controlled, 1n

H

particular, the residence time of ligquid with the

beverage 1ngredients can be significantly increased and

eventually varied according to the needs. In particular,

H

HH

the taste of the beverage, e.g., coffee, can be

significantly changed

depending on the residence time of

water 1n the receptacle contalning the beverage

1ngredients.

H

Another object of the invention 1s to propose an

apparatus and method for providing a beverage wherein the

H

crema or foam on top of the beverage can be 1mproved and

eventually 1ts amount

F

can be controlled according to the

F

desire of the consumer and/or the type of beverage

dispensed.

For this, the 1nvention relates to an apparatus for

preparing a food ligquid from a food substance contained

1n a receptacle by passing water through the substance by

centrifugation of the

receptacle comprising:

centrifugation means for driving the receptacle

H

around 1ts central axis of rotation,

F

means for feeding water 1n the receptacle,

filtering means placed 1n the receptacle and,

wherein 1t 1s provided with at least one beverage

H

flow outlet of variable cross-section forming a flowpath

restriction for the beverage leaving the receptacle.
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H

In a mode of the invention, the at least one flow

outlet comprises an openable flow restriction valve.

H

In one possible mode of the invention, the cross

H

section of the at least one beverage flow outlet varies,

e.g., the valve 1s 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

1ncreases during the centrifugation.

H

In a di

"erent advantageous embodiment, the outlet

Cross section 1s varied before centrifugation. In

particular, the outlet can be varied to adjust to

H

specific characteristics of the 1ngredients placed 1n the

receptacle. In particular, the outlet cross section 1s

varied to adjust to the mean particle size and/or the

mass of coffee 1ngredients. For example, the outlet cross

section can be 1ncreased before centrifugation to

F

compensate for a slower flow rate due to smaller mean

F

particle sizes and/or a larger coffee mass.

In a particular mode, a valve 1s provided which

H

opens as a result of the centrifugation forces, 1.e.,

H H

"1clent pressure of the centrifuged liguid 1s

when a su

exerted on 1t.

H

As a result, a retarded release of liguid can be

successfully created at the beverage outlet enabling an

H

increase of the pressure 1n the receptacle and, therefore,

H

an 1ncrease of the residence time between the beverage

1ngredients and water 1n the receptacle. The extraction

properties can be greatly improved thereby resulting 1in

H H
p—

the production of a co:

HH

fee beverage with elevated coffee

concentrations and vields.

The valve can be either active or passive.
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A passive valve may be preferred to avoid an

F

unnecessary complexity of the apparatus which can auto-

regulate according to the pressure of centrifugation of

the centri

Accordingly,

fuged liguid.

F F

H

1n a passive mode of the valve, the at

least one beverage outlet 1ncreases as a result of the

centrifugal

blocks the beverage

F

forces such as by means of a valve which

flow until 1t opens when a

predetermined load applied onto the valve 1s overcome by

the centr:

There:

the size

F

OL

fuged

ore,

ftorces on the wvalve.

liguid applying su

H

"1clent centrifugal

contrary to the prior art apparatuses,

the cross section of the outlet(s) can vary

1n a dynamlc manner,

H

1.e., 1n response to the

centrifugation of the liguid. As a result, 1t can be

created a retarded e

H

=

H

ct on the release of the beverage

which provides higher beverage concentrations, and yields,

and also a better

Prefterably, the

rotational speed.

rotationa.

outlet (s)

speed, the

foam or co

1

H

"ee Ccrema.

ow rate 1s set up by varying the

In particular, the higher the

H

larger the cross section of the

H

or the larger the flow path opening of the

valve. Therefore, 1t 1s possible to shorten the delivery

F

time of the liguid extract by setting a higher rotational

F

speed of

F

the receptacle. In that respect, means for

controlling the rotational speed are preferably provided

H

1n the apparatus of the i1nvention. The speed control

means can comprise sult

H

able programs stored 1in the

control unit of the apparatus and/or comprise a speed

control button providing di:

actuatable by the user.

According to a di

H

F

ferent rotational speeds

e~ -

‘erent embodiment, the flow path

can be closed when the receptacle 1s not centrifuged by

4
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the valve and can be opened as a result of the

F

centrifugal forces. As aforementioned, the release of the

centrifuged liguid 1s delayed until the valve opens. The

interaction between the beverage i1ngredients and water

can so be greatly improved.

The valve can be partially opened, thus forming

F

smaller outlets, when no or a not sufficient centrifugal

pressure 1s exerted on the valve and can further expand

1n opening, thus forming larger outlet(s), as a result of

the centrifugal pressure exerted by the ligquid on the

valve. For i1nstance, a slow flow rate of the liguid can

H

be desired at the start of the centrifugation process and

the flow rate can i1ncrease during centrifugation when the

pressure 1n the receptacle 1ncreases.

In an alternative mode, the valve can be active,

1.e., 1n the sense that 1t can be operated by an

actuating means to open a flow path or enlarge the

beverage outlet(s) during centrifugation. In particular,

the valve can be associated to a control unit which 1is

configured to operate the valve 1n opening of the flow

path and/or in enlargement of the cross section of the

outlet (s) during centrifugation, e.g., after a certain

volume of water has interacted with the beverage

1ngredients 1n the receptacle. For 1nstance, the valve 1s

F

operated to open when a certain threshold of pressure has

been attained at the valve by the centrifuged liguid

and/or when the centrifugal driving means have attained a

predetermined centrifugal speed. As a result, the release

of the beverage 1s also retarded accordingly and this

promotes the interaction between the beverage 1ngredients

and water i1n the receptacle.
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In a possible mode, one single outlet can be
provided such as a laminar annular outlet which width 1s

variliable.

Alternatively several beverage outlets can be

H

provided at the periphery of the rotary receptacle. They

H

can distribute along the periphery of the receptacle,

F

e.g., at 1ts upper edge, so to form several jets of

centrifuged liguid 1mpacting on a peripheral i1mpact

surface surrounding the receptacle. The outlets can have

an 1ndividual cross section which remains substantially

small for short, 1.e., ristretto, espresso or lungo

HH

coffee. For 1nstance, each outlet has a maximal cross

section section of less than 2.0 mm?, preferably, less

F

than 1.0 mm“. Each outlet can be of a larger cross section

F

for filter-type coffee such as Americano co:

F

fee than for

F

H

short-type coffee such as espresso or ristretto. In this

H

case, the maximal cross section of each outlet should be

up to about 5.0 mm? .

In another possible mode, the valve opens from a

closed position to an open position by forming an annular

H

gap capable of delivering a 300-degree centrifuged laver

H

of beverage. In particular, the deflecting gap as

determined by a valve can be closed before centrifugation

H

and opens as the centrifugal forces of liguid 1ncreases

on the valve means. The deflecting gap (1.e., 1ts annular

F F
p—

height) can be of less than 2.0 mm, more preferably of

H

less than 1.0 mm, even most preferably of less than 0.5

mm. With such dimensions, the liguid 1s projected as a

very thin layer with high velocity on the i1mpact surface

H

of the apparatus. This will result in forming a high

F F
p—

amount O CO:

fee crema. Of course, the deflecting gap can

be maximized for beverages which do not require foam or a

qulicker release with a lower 1nteraction time with water
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HH

such as for frothless lightly brewed coffee. For 1instance,

the gap can be as large as 2-5 mm.

the beverage flow outlet (s)

In a general manner, the overall cross section of

H

can be varied within a range

comprised between substantially 0.01 mm® and 25 mm®, more

preferably 0.05 and 10 mm°. The smaller the cross-section

the longer the residence time of the ligquid i1in the

receptacle so the longer the interaction between ligquid

and the food 1ngredients, e.g., ground coffee. The

smaller cross-sections also create higher pressure

H

H

release of the liquid and higher velocity of the

centrifuged jet thereby promoting 1n general a more

F

unctuous crema. For co:

F

CO.

H

In a preferred mode of

fee beverages, the strength otf

F

fee and crema properties can be better controlled.

the valve, a spring-loading

H

member 1s provided. The spring-loading member can, for

instance, be a resilient plastic, rubber elastic or a

mechanical spring. The spring-loading member acts 1in

F

closure onto the gate of the valve 1n order to provide a

predetermined load. This predetermined load must be

H

overcome by the ligquid being centrifuged out of the

receptacle 1n order to open a flow path or enlarge the

H

calibrated at different values according to the type of

F

flow cross section of said outlet(s). The load can be

apparatus, or the type of beverage to be produced, and/or

the load can be adjustable.

For this, load adjustable

H

means can be provided to vary the load of the wvalve. This

load adjustable means can be mechanical means such as

obtained by a screw-type mechanism, or hydraulic, or

H

electrical or be any possible combinations of these means.

F

In a preferred mode of

H

means comprises a portion o:

the 1nvention, the filtering

filter which 1s placed 1in

H

the rotary receptacle. The portion of filter separates
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the receptacle 1n an upstream volume onto which the

beverage i1ngredients are placed and a downstream volume

for collecting the centri

1s released to the outlet(s).

_he collec

The
comprisling a woven material,

metallic mesh, a porous plast

H

comblnations thereof.

filter could also be placed adjacent the outlet (s)

c1ng volume be ellimina

filter 1s preferably a portion of

fuged ligquid before the ligquid

In a possible mode, the
and
ced.
- screen
a non-woven material, a

1c wall, filter paper and

The screen can comprise a rigid

frame onto which 1s affixed a flexible porous material.
For instance, the rigid frame 1s 1n plastic and the
flexible porous material 1s metallic mesh.

For instance, the screen

peripheral shapes such as a tubular cvlinder,

H

a hollow portion of

cone,

H

"hereof.

-10nNSs

combina

In a preferred embodimen

cylindrical tubular shape so

can be removed by scraping the surface of

a disc-shaped scraper moving

cylinder.

The

a conically widening peripher

H H
p—

of flow of the water downstre
In general, the filter 1
receptacle at distance of the

collecting volume between the

function

the

Hence, filtering

restriction function

since the outlet(s) are maint

sphere,

F

ferent

can have di:

a Ttubular

a hollow pyramid, and

the filter has a

C,

that the used 1ngredients

H

the filter with

—~ -

T 1

axla.

ly 1nside the tering

filter can be placed in a receptacle comprising

al sidewall 1n the direction

H

am of the filter.
s positioned 1n the
si1dewall so to leave a

filter and the outlet.

tflow

1s separated from the

for providing cleaner operations

ailned clean and non-

contaminated by solid particles contained 1n the

receptacle.
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H

The apparatus of the invention can further comprise

F

means for opening the receptacle and a scraper for

removing the used 1ngredients from the receptacle. The
scraper can be a moveable disc-shaped element placed 1in

the receptacle. The scraper 1s thus moved axially along

che central axis of rotation of the receptacle to scrape
the i1nside surface of the filter and so remove the used
powder after beverage brewing. The receptacle can

comprilise an opening bottom wall to make possible the

H

removal of the dried ingredients 1n a cleanable and

convenient manner. As a result, the device can be kept
continuously clean 1n a simple manner and manual

malntenance can be considerably reduced.

The apparatus can further comprise a water

introduction pipe placed above the receptacle. The water

H

introduction pilipe can be placed along the centre of

H

rotation or be offset with respect to this axis. Also,

the apparatus further comprises an i1ingredient inlet, e.qg.,

H

ground coffee 1nlet above the receptacle. The 1nlet can

F

be 1n communication with a chute and a screw conveyor for

the i1ngredients. A milling device can be associated to

the present apparatus, 1n particular, to feed the

HH

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 1s that the dosing of the

beverage 1s easier and the apparatus does not require any

fastidious cleaning.

After brewing, the used pod/cartridge i1s simply

removed from the receptacle and a new pod/cartridge 1is

inserted 1in.

The filter pod/cartridge could be provided with a,

preferably peripheral, filter portion to filter the
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H

ligquid coming out of the pod/cartridge and maintain

solids in the pod/cartridge.

The filter pod/cartridge could have preferably a

cylindrical shape.

The filter pod/cartridge could have preferably a

torus shape.

H

The enclosure of the filter pod/cartridge can be

— A~ |

made of filter paper, plastic, aluminium and combilinations

thereof. The enclosure can contain a dose of coffee or

other beverage 1ngredients.

The 1nvention further relates to a method for the

H

preparation of a beverage by applying a beverage

1ngredients to a filter 1n a receptacle, rotating the

receptacle and supplying water 1n the receptacle so that

water 1s forced through the beverage i1ngredients and

beverage ligquid 1s extracted through said filter,

F

characterized 1n that downstream of said filter the flow

F

of beverage 1s passed through a flow outlet which cross

sectlion 1s variable.

The method of the invention further comprises the

H H

operation of setting the rotational speed of the

F

receptacle amongst different rotational speeds.

The 1nvention will now be explained 1n more detail

below with reference to various, non-limiting embodiments.

H

Figure 1 1llustrates a cross—-sectional view of an

F

apparatus of the i1nvention according to a first

embodiment;

H

Figure 2 1llustrates a cross-sectional view of an

H

apparatus of the 1nvention according to a first variant;

F

FFigure 3 shows a detail view of the embodiment of

figure 2;

10
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Figure 4 1s a schematic view of

first variant

small opening

F'igure 5

figure 4 1n a

beverage tflow

with variable beverage
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H
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a receptacle 1n a

flow outlets 1n a

second variant with wvariable

small opening

Figure 7

configuration;

18 a schematic view of the receptacle of

larger opening configuration of the

outlets;

Filgure ©6 1s a schematic view of a receptacle 1in a

beverage flow outlets 1in a

configuration;

18 a schematic view of the receptacle of

larger opening configuration of the

figure 6 1n a

beverage flow

F'igure 8
third variant

small opening

Figure O

figure 8 1n a

beverage flow

F'igure 10 1s a schematic view of

small opening

F'igure 11 1s a schematic view of

beverage

F'igure 12 1s a schematic view of

—

outlets;

1S a schematic view of

with variable beverage

configuration;

1S a schematic view of

larger opening configuration of

outlets;

configuration;

flow outlets;

small opening configuration;

F'igure 13 1s a schematic view of

beverage

flow outlets;

11

fourth variant with variable beverage

figure 10 1n a larger opening con:

1fth variant with variable beverage

figure 12 1n a larger opening configuration o:

H

F

F

H

H
p—

F

H

H

H

"1guration of

the receptacle of

the

the receptacle of

the

the receptacle of

the

a receptacle 1n a

flow outlets 1n a

M

a receptacle 1n a

flow outlets 1n a

a receptacle 1n a

flow outlets 1n a
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H

Figure 14 1s a schematic view of a receptacle 1n a

s1xXth variant with variable beverage flow outlets 1n a

small opening configuration;

H

Figure 15 1s a schematic view of the receptacle of

H

figure 14 1n a larger opening configuration of the

beverage flow outlets.

F

In reference to the apparatus 1 of figure 1, a

H

receptacle 2 1s provided which comprises a volume 3 for

H

"ce and

recelving beverage 1ngredients such as ground co

a filter 4 for filtering the ligquid extracted from the

ingredients and water. The filter can be a cylinder which

1s fixed 1n the receptacle 2 to separate the upstream

volume contailining the ingredients from the downstream

volume 5 forming a collecting chamber. The receptacle can

be partially closed by a 1l1d 6 which rotates 1in

H

conjunction with a drum 7 of the receptacle.

H

The rotation of the receptacle 1s obtained by

centrifugal driving means. In particular, the driving
means comprises a motor 8, a rotational coupling 9 and

bearing elements 10.

H

In the central region of the lid 6 1s placed a water

H

1njector 11 connectable to a source of hot water (not

shown) . Water can be fed to the 1njector 11 from a water

reservolr and a heater (e.g., thermoblock).

H

The 11d further comprises one or more 1nlets 12 for

feeding the i1ngredients 1n the receptacle, 1.e., 1n the
internal volume 3. The 1nlets 12 are 1n communication

with a chute 13 and still above 1t, a screw-type conveyor

14 for feeding the chute with powder 1ngredients.

Various powder 1ngredients can be used 1n the apparatus

H H

of the 1nvention, even 1f the preferred 1ngredients

HH

comprise roast and ground coffee.

12
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H

The apparatus of figure 1 further comprises a valve

mechanism 15 for providing an annular flow passage as a

F F

response to the forces of centrifugation of the liguid

forcing the valve to open. For this, the 1id 6 extends by

H

a pressing portion 16 onto an upper edge 17 of the cup or

H

drum 7 of the receptacle. The pressing portion exerts a

closing force onto the edge under a certain load obtailned

by a spring-bilasing means 18.

The spring-bilasing means 18 can take various

configurations. In the 1llustrated one, the means 18

comprises a cartridge formed by a tubular body 19 1into
which 1s 1nserted a spring 20 which acts 1in compression

against a socket 21. The socket thus transmits the load

to the 1id o.

H

The spring-biasing means of the valve means can be

adjustable to vary the load. The more the spring 1s

compressed, the higher the load on the pressing portion.

H

Therefore, the forces of the liguid to open the valve

must be higher. The load adjusting means 23 can be formed

F

of a screw head 22 threaded 1nto the tubular body 19 and

H

which exerts a compression load of adjustable value on

the spring 20 such as via a second socket 24.

A liguid collecting assembly 25 1s provided around

the receptacle which comprises an i1mpact surface 206 at a

F

short distance of the outlet provided between the 1lid and

H

cup of the receptacle, at the outlet 1nterface 27. The

collecting assembly has a duct 28 for guiding the

collected ligquid to a cup or glass placed below.

A second embodiment 1s 1llustrated in figures 2 and

3. One difference compared to the previous embodiment 1s

that the wvalve 150 has a rubber elastic loading member 29.

The valve means 150 more specifically comprises a lid ©

comprilising a pressing 1nsert 30 which acts 1n closure

13
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with the upper edge 17 of the receptacle. The 1nsert may

comprise a annular pointed edge 31 which seals against

F

the edge when no pressure oOr an 1nsu:

H

ficient pressure of

F

liguid 1s exerted at the inner surface of the edge. When

H

the pressure of ligquid exceeds a certain threshold, the

inserts 30 1s forced by the liguid to compress the rubber

elastic ring 29, thereby creating a flow gap 32 between

the edges 31, 32. The threshold of pressure

F

ficient 1n

so that the residence time 1s su:

receptacle for enabling interaction between

HH

and the ingredients, e.g., coffee, and/or a

H

can be obtained on top of the beverage. The

1s adjusted
the
the ligquid

nice crema

threshold of

pressure can be lowered to reduce interaction and/or

H

reduce the amount of foam. Preferably, a speed varying

F

means provides di:

F

ferent speeds as a function of the

beverage to produce. The speed varving means can be a

H

controller 40 that controls the speed of the rotational

driving means, €.g., the rotary motor driving the

receptacle 1n rotation (Figure 1) . As known per se, the

rotational speed also 1nfluences the pressure 1n the

H

receptacle and so the residence time of liguid. Therefore,

the residence time 1s preferably controlled

H

adjusting the cross section of the beverage

by both

flow and the

H

rotational speed. As a result the quality o:

(concentration, aroma, etc.) can be wvaried.

= the beverage

The filter 4 placed 1nside the receptacle ensures

that only the centrifuged liguid can pass through the gap

H
p—

372 whereas co:

H

fee solids are retained 1n the upstream

volume 3 of the receptacle. For this the openings or

pores of the filter 4 are preferably sized at least below

H

the mean diameter of the co

H

‘ee particles, e.g., below

500 microns, more preferably below 300 microns, most

preferably below 200 microns. The opening surface area of

M

the filter 1s such that 1t provides a pressure loss lower

14
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than or substantially equal to the pressure loss created

at the beverage flow gap.

H

The apparatus of figures 2 and 3 also has an

openable receptacle which facilitates cleaning and

H

removal of the used i1ngredients. In particular, 1t

comprises a scraplng arrangement 34. The scraping
arrangement has a disc-shaped scraper 35 (such as
comprising a terminal brush) which 1s moveable axially

H

relative to the central axis of rotation I of the

receptacle. The scraper can so move down to scrape the

H

1nner surface of the filter 4 and remove the used

1ngredients which have adhered to the filter screen. The

F

scraper can be integral with the bottom portion 36 of the

receptacle via a central shaft 37. Therefore, when the
scraper 1s moved down, the bottom portion opens the

receptacle at the same time to allow used i1ngredients to

be removed from the receptacle. An air blower (not shown)

H

can be further associated to remove the coffee particles

H

from the i1nner surfaces of the receptacle. The shaft may

further comprise 1njection openings or conduilits 38

enabling water to be directed i1in the receptacle along a

substantially radial flow path. The shaft can be designed

to seal against the water outlet 39 so that water 1is

properly guided from the 1njector to the 1njecting

H

openings or conduits. In the bottom of the receptacle, a

sealing means 42 can be provided to seal agailinst the

F

conically widening sidewall 41 of the receptacle.

H

As a possible wvariation of the described embodiments,

H H

the valve can be replaced by a series of outlets of

varliable cross section distributed along the upper edge

F

of the receptacle. It would su:

F

fice that the pressing

F

surfaces 1o, 17 of the receptacle comprise an apertured

structure or a diaphragm. The outlets can vary 1n size by

15
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H

effect of the centrifuged ligquid exerting a pressure on

F

the pressing portion of the valve. At the start, the

outlets can be very small and their cross section can

H

1ncrease progressively when the pressure of ligquid

H

ilncreases at the 1nner side of the valve. The variation

H

of the outlets can also be carried out by mechanical

actuation such as by a piston, a cam or any sultable
equlvalent device; which actuation 1s controlled by the

control unit 40 (Fig. 1).

Of course, the valve 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

F

upper edge of the 1lid 1s fixed. Also, both the upper and

lower edges 30, 17 can be made deformable to create a

beverage flow gap.

H

The 1nvention will now be described 1n view of

H

different variants 1n which the cross section of the flow

H

outlets of the apparatus 1s made variable by di

H

erent

possible technical means. A man skilled i1in the art will

recognize that many other technical variations can easily

be envisaged.

H

In the variant of figures 4 and 5, a receptacle 2 1s

provided which 1s closed by a lid 6 at an overlappiling

region 60. In thilis region are provided a series discharge
outlets 61 provided either 1in the 1lid or receptacle which
can be partially covered by the respective overlapping

part, 1.e., receptacle or 1lid. The receptacle and 1lid are

adjustable one another along the axial direction I so

H

that the cross section of the outlets can be 1ncreased

progressively (or stepwise) as the 1lid and receptacle are

moved relatively one another 1n opposite axial direction.

Of course, one of the two elements can be moved while the

other 1s fixed or, alternatively, the two are mobile. In

16
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H H

the configuration of figure 5, the cross section of the

outlets 1s larger so that the resistance to the flow 1s

significantly decreased. As aforementioned, the variation

H
p—

of the cross section can be provided by an adjustment

H H

mechanism of the relative position of the 1i1d and

receptacle such as a cam, a lever or a screw, etc. (not

11llustrated).

F

In the variant of figures 6 and 7, the cross section

H
p—

of the beverage discharge outlets 1s varied by an angular

H

positioning of the lid 6 relative to the receptacle 2. In

H

particular, the 1li1d can comprise a series of outlets ol

H

which align rotatably with a series of outlets 62

provided 1in the receptacle; the latter being closed by

the lower edge of the 1id, 1n the non-aligned position of

F

figure 6 and being opened 1n the aligned position of

H

figure 7. Thus, 1n the separated position of figure o,

only the outlets 61 provide a restrictive passage to the

H

flow whereas 1n the aligned position of figure 7, both

outlets 61l and 62 form a larger passage to the flow.

F F

In the variant of figure 8, the cross section of the

beverage discharge outlets 63 1s varied by the relative

H H

engagement/disengagement of protruding portions 65 of the

H

1l1d and protruding portions 66 of the receptacle. n the

H H

configuration of figure 8, the protruding portions 65 of

the 1li1id are misaligned relative to the protruding

F

portions 66 of the receptacle thereby leaving a smaller

H

discharge gap 03 between them. In the configuration of

figure 9, the portions 65, 06 are aligned radially

)

thereby creating a larger discharge gap 64. The change of

position can be carried out by a relative angular

F

displacement of the 1li1d and receptacle.

H

The variant of figures 10 and 11 1s similar to the

)

preceding one except that protruding portions 65 of one

17
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H

of the elements, 1.e., 1lid 6, can selectively engage

F

grooves 6/ of the second element, e.g., receptacle 2. In

figure 10, the protruding portions 65 and grooves b/ are

misaligned causing the portions 65 to engage an upper

H

edge of the receptacle, so that a larger discharge gap 68

1s malntained. The grooves are sized to partially receive

the protruding portions thereby leaving a smaller gap 69

1n 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 1s

provided by a cam means. For instance, the lid and

receptacle are formed with cam segments 72, 73 which

F

engage each 1n a manner to leave a di:

ferent gap width as

F

a function of their relative angular positioning.

H

F'inally, 1n the variant of figures 14 and 15, the

H

cross section of the flow gaps 74, 75 can be varied by

H

compressing to a di

‘erent degree, elastic elements 76

positioned between the 1lid and receptacle. In the

F

position of figure 14, the elastic elements are not

compressed or partially compressed thereby leaving a

H

large gap 74. In the position of figure 15, the 1i1d and

receptacles are approached one another and the elastic

elements are more compressed thus forming a smaller gap

/5. The compression can be carried out by a piston or a

cam mechanism or any suitable actuation means.

18
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CLAIMS:

1. Apparatus for preparing a beverage liquid from beverage
ingredients contained in a receptacle by passing water through

the substance by centrifuging the receptacle, comprising:

centrifugation means for driving the receptacle around

—

1ts central axis of rotation,

means for feeding water 1n the receptacle,
filtering means placed in the receptacle, and

at least one flow outlet of variable cross-section

forming a restriction flowpath for the beverage leaving the

receptacle,

wherein the filtering means comprises a portion of filter
that 1s placed in the rotary receptacle and forms a portion of
screen chosen from the group consisting of a woven material, a
non-woven material, a metallic mesh, a porous plastic wall,

filter paper, and combinations thereof.

2. Apparatus according to claim 1, wherein the at least one

flow outlet comprises an openable flow restriction valve.

3. Apparatus according to claim 1 or 2, whereiln the cross

section of the at least one flow outlet varies to create a

ftlow path during centrifugation.

19
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4 . Apparatus according to claim 3, wherein the at least one
outlet for the beverage flow has a cross section that

1increases during the centrifugation.

5. Apparatus according to claim 4, wherein the at least one

beverage outlet increases as a result of centrifugal forces.

6 . Apparatus according to any one of claims 1 to 5, further

comprising a series of beverage outlets provided at the

periphery of the receptacle.

7. Apparatus according to claim 4 or 5, further comprising a

valve that opens as a result of centrifugal forces.

8 . Apparatus according to claim 7, wherein the wvalve opens

from a closed position to an open position by forming an
annular gap capable of delivering a 360-degree centrifuged

layer of beverage.

9. Apparatus according to claim 7 or 8, wherein the valve

comprises a resilient loading member.

10. Apparatus according to claim 9, wherein the resilient
loading member is a resilient plastic, rubber elastic, or a

mechanical spring.

11. Apparatus according to claim 9 or 10, wherein a load on

the valve 1s adjustable.

20
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12. Apparatus according to any one of claims 1 to 11, wherein

the filtering means comprises a cylindrical portion of filter

Or SCIreerl.,

13. Apparatus according to any one of claims 1 to 12, further
comprising a collecting volume that is positioned between the

filtering means and the at least one outlet.

14. Apparatus according to any one of claims 1 to 13, further
comprising means for varying the rotational speed of the

centrifugation means.

15. Method for the preparation of coffee comprising:
applying beverage ingredients to a filter in a
receptacle, and
rotating the receptacle and supplyving water to the
receptacle so that water 1s forced through the beverage

ingredients and beverage liquid is extracted through said

filter,

whereln downstream of said filter the flow of beverage is
passed through an outlet that has a variable cross section,
and the flow of beverage is passed through filtering means

comprising a portion of filter that is placed in the rotary

receptacle and forms a portion of screen chosen from the group
consisting of a woven material, a non-woven material, a

metallic mesh, a porous plastic wall, filter paper, and

comblnations thereof.
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