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(57) Abstract: The present invention 1s dir-
ected to a beverage production system,

comprising: * - a capsule (1) designed for
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containing at least one beverage ingredient,
* - a beverage production machine (2) de-
signed for producing a beverage from the
capsule's imgredients by having a liquid
enter the capsule (1) in order to interact

with the ingredients in capsule (1), wherein
the beverage production machine comprises
- (3) a bell-shaped enclosing member (3) for en-
closing the capsule. According to the inven-
tion at least a portion of the outer surface

(4) of a wall of the capsule comprises at

2 o0 least one metallic or/and electrically con-
(@) ! (a) ductive area, and the beverage production
16 15 machine comprises means (5) for generating

and for contactlessly coupling electrical
heating power to the metallic or/and elec-
trically conductive area of the capsule.
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Capsule-based beverage production system

with inductive liquid heating

The present 1nvention generally relates to a beverage

production system and a method for producing a beverage

us1ing an 1nductive heating.

WO 2011/138368 Al relates to a brewing or preparation

chamber for a beverage-making machine. In particular, a

capsule to Dbe 1nserted 1nto a brewing chamber has a

conductive outer surface, wherein this surface 1S

electrically connected by pins to the brewing chamber. In

this way, the wall of the capsule can be heated by

providing a power generator which 1s connected to the pins

H

of the brewing chamber.

F

However, heating of the capsule wall by providing pins 1S

qulite accident-sensitive, since the pilins penetrate the

H

outer wall of the capsule. Furthermore, there 1s a need to

H

heat the fluid before entering the interior of the capsule

to better control the heating operation. Finally,
according to this prior art approach there 1s no galvanic

1solation barrier between the machine and the capsule.

H

Therefore, 1t 1s an object of the present 1nvention to

provide an 1mproved Dbeverage production system and an

improved method for producing a beverage.

)

This problem 1s solved Dby the subject matter of

1ndependent claims. The dependent claims develop further

F

the essential 1dea of the present invention.
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H

According to a first aspect of the present 1nvention, a

beverage production system comprises a capsule designed

F

for containing at least one Dbeverage 1ngredient, a

’

beverage production machine designed for producing a

beverage from the capsules’ i1ngredients by having a liguid

under pressure enter the capsule 1n order to 1nteract with

1ngredients 1n che capsule, wherein Che beverage

production machiline comprises a Dpbell-shaped enclosing

H

member for enclosing the capsule. At least a portion of

’ ’

the outer surface of a wall of the capsule comprises at

least one metallic or/and electrically conductive area and
the Dbeverage production machine comprises means for
generating and for contactlessly coupling electrical

heating power to the metallic or/and electrically

F

conductive areas of the capsule.

This particularly enables for heating the metallic or/and

H

electrically conductive areas of the capsule by induction

H

and a contactless heating of the capsule body and wall can

be reached. Furthermore, an enhanced user comfort can be

H

provided due to an 1nstant heating of the liguid under

pressure before the 1liguid under pressure enters the

interior of the capsule. The combination of the above

mentioned features also results 1n lesser machine

breakdowns due to a possible reduced scaling of the

beverage production system, since no separate boiler 1s

needed anymore and the heating can be performed within the

enclosing member. Furthermore, also a lower energy

—
p—

consumption can be reached 1n comparison to a boiling of

the liguid under pressure before entering the beverage

ﬁ

production machine, since not the whole capacity of the

H

boiler has to be heated before entering the interior of

H

the capsule, but only the amount of 1liguid which 1s to
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H

enter the 1nterior of the capsule for producing a certailn

F

amount of beverage.

Furthermore, a generator unit generating power supplied to

means for contactlessly coupling electrical heating power

ﬁ

to the metallic or/and electrically conductive area of the

capsule can be provided.

The means for contactlessly coupling electrical heating

power can comprise 1nduction coils.

In addition, the metallic or/and electrically conductive

H

areas at least partially can consist of metal such as e.q.

aluminum or any other electrically conductive material

(e.g. graphite, loaded polymers, conductive polymers)

—

According to another aspect of the present i1nvention the

beverage production system can comprise a capsule designed

F

for contalning at least one beverage 1ngredient and a

beverage production machine designed for producing a

beverage from the capsule’s 1ngredients by having a ligquid
under pressure enter the capsule 1n order to 1nteract with
the 1ngredients 1n the capsule, wherein the Dbeverage

production machine comprises a bell shaped enclosing

member for enclosing the capsule, wherein the beverage

production machine 1s designed to have 1ligquid under

H

pressure enter a gap arranged 1n the rim area of bell-

shaped enclosing member, such that the 1ligquid under

pressure enters a space between the outer surface of the

H

capsule wall and an 1nner wall of enclosing member 1n

ﬁ

order to enter the 1nterior of capsule through at least

one 1nlet opening 1n the wall of the capsule, which

opening mavyvbe pre-produced or produced by at least one

F

opening means of beverage production machine.
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Further, at least one temperature probe can be provided at

F

the 1nner wall o the enclosing member to measure the

temperature 1n the space between outer surface of the

capsule wall and inner wall o

Ridges can be provided a

member projecting 1nto the space between outer surface of

the capsule wall and the 1inner wall of

member for creating a turbulent

H

flow (meandering) of the

beverage production machine

M

H

H

"he 1nner wall o:

H

~luid.

the enclosing member.

che enclosing

H

the enclosing

"low and or a prolonged

In addition, liguid under pressure can be supplied to the

from a liguid tank.

Further, at least one pump unit can pump the liguid under

pressure to the beverage production machine.

At least one flow meter can be provided between the liguid

flow per time unit.

’

cank and the beverage production machine for measuring the

None or one or more pre—-heating units of the machine can

pre—-heat the ligquid under pressure

(lLiquid not necessarily

under pressure for heating) before being supplied to the

H

capsule. Pre-heating serves Ifor supporting the overall

heating operation, so that the means

for contactlessly

coupling electrical heating power only has to further heat

the liguid under pressure

to the final temperature at which the

F

pressure enters the i1nterior of the capsule.

from the pre-heated temperature

liquid under

The preheating can be performed, but 1s not 1limited to

several technologies.In particular,

conventional boillers
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can be used for preheating. Further, also an induction

H

heating of a ligquid supply pilpe supplying ligquid from the

ligquid tank to the beverage production machine can be

~—

performed. In addition, heating of a metallic capsule

i

holder or of a metallic part inside the capsule holder 1s

also conceivable for a preheating. Preheating can also be

performed by a heat recuperation from the 1nduction coils.

H

The heat recuperation can stem from water cooling of the

induction coils.

Further, a generator unit can supply energy to the pre-

heating unit.

In addition, a control unit can be provided which controls

the at least one flow meter and/or the pre-heating unit

and/or at least one flow control wvalve.Further, a second

opening can pe provided 1in the enclosing member connecting

i H

the upper end of the interior of the enclosing member with

the outside.

F

a helicoidal

In addition, a meandering path in the form o

channel can be provided as the space between the outer

~— —

surface of the capsule wall and an 1inner wall of the

enclosing member.

Further, the flow control wvalve can be provided 1n a

liguid flow channel connecting the second opening and the

pump unit.

In addition, wherein the temperature probe can be provided

H

around the upper end of the helicoidal channel at the

H

inner wall of the enclosing member.
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the steps

H

O
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the present invention, a

for producing a beverage 1s provided, wherein the

F

f providing a capsule

positioning the capsule 1n a

beverage production machine and producing at least one

opening

pressure 1S

in a wall

—

H

fed 1nto capsule,

F

by specific heating o the

enclosing member

outer sur:

"ace of

H

the wall of

of the capsule, wherein fluid under

wherein the fluid 1s heated

H

wall of capsule or/and a

for enclosing the capsule before the
fluid under pressure enters the capsule by providing on a

the capsule metallic or/and

electrically conducting areas and providing a means for

contactlessly coupling of

H

electrical heating to the

H

metallic or/and electrically conducting areas of capsule

at an enclosing member.

Further,

the

—

mearlls ror

contactlessly coupling of

)

electrical heating comprises i1induction coils.

Further advan

invention wil]

art when reading the

embodiments o

’

become evident

cages, features and objects of the present

‘ollowing detaililed description of

H

for the man skilled 1n the

the present invention.

F'1ig. 1 shows an extraction system known from EP 512470 Al,

Fi1g. 2 shows a

first embodiment o:

H

- the beverage production

system according to the present 1nvention,

Fig.

3

shows

d

i

second embodiment of the Dbeverage

production system according to the present 1nvention.

F'1g. 4 shows a third embodiment o:

H

- the beverage production

system according to the present 1nvention.
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Systems and methods for obtailning fluid comestibles from

substances contalning capsules are for example known from

’

EP 512470 Al. The basic principle of this known system may

be used also 1n combination with the present invention.

A capsule 101 as shown 1n Fig. 1 has a frustroconically-

shaped cup body 102 which may be filled e.g. with a

H

roasted and ground coffee 103 and which 1s closed by a

foil-like tear face cover 104 welded and/or crimped to a

flange-like rim which extends laterally from the side-wall

F

of cup 10Z2.

Other capsule designs, such as e.g. not hermetically

sealed capsules may be used.

A capsule holder 111 comprises a flow grill 112 with

H

relie surface element 113. The capsule holder 111 1s

accommodated 1n 1ts support 115 which has a lateral wall

124 and a bore 127 for the passage of extracted coffee

beverage. As can be seen from Fig. 1 the extraction system

further comprises a water 1injector 107 having a water

inlet channel 120 and an annular element 108 with an

H

internal recess of which the shape substantially

H

corresponds to the outer shape of the capsule. On 1ts

outer part, the annular member 108 comprises a spring 127

holding a ring 123 for releasing the capsule on completion

F

of extraction. In operation, a capsule 101 1s placed 1in

the capsule holder 111. The water 1njector 107 perforates

H

the upper face of cup 102. The lower tear face 104 of the

capsule rests on the radially arranged members 113 of the

capsule holder 111. The water 1s 1njected through channel

F H

120 of the water 1njector 107 and 1mpinges on bed 103 of

HH

coffee. The pressure 1n capsule 101 1ncreases and the tear
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H

face 104 1ncreasingly follows the shape of the radial

F H

opening relief members 113. Such radial opening relief

members could be replaced by pyramid-shaped reliefs or

— — ~—

other shapes of relief. When the constituent material of

the tear face reaches 1ts breaking stress, the tear face

H

tears along the relief members. The extracted co

e

fee flows

H

chrough the orifices of the flow grill 112 and 1s

recovered 1n a container (not shown) beneath the bore 127.

’

The basic principle of the capsule-based Dbeverage

production machine which may be applied according to the

invention will now be explained with reference to Fig. 2.

However, the 1nvention 1s not limited to this principle.

F'1g. 2 shows a beverage production system according to the

H

first embodiment of the present 1nvention. As one can see

from the arrows (a), starting from a water tank 14 (which

H

may be a part of the beverage production machine 2 or an

external part), water or another ligquid 1s supplied via a

pump 15 and a flow meter 16 to the cavity defined by the
bell-shaped enclosing member 3, which 1s designed to
enclose a capsule 1 once 1nserted 1nto the beverage

production machine 2.

As 1t 1s shown 1in Fig. 2 the water 1s supplied 1into a

H

space between the outer surtface 4 of the capsule 1 and the

)

inner wall 9 of the bell-shaped enclosing member 3,

preferably through an opening 8 traversing the bell-shaped

enclosing member 3 or through a gap (not shown) between a

i

rim 3a of the bell-shaped enclosing member 3 and a flange-

F

like rim la of the capsule 1.




CA 02902391 2015-08-25

WO 2014/147256 PCT/EP2014/055786

10

15

20

25

30

The enclosing member 3 may be arranged to clamp the

flange-like rim of the capsule against the capsule

support.

I H

Fven 1f the rim of the enclosing member 1s arranged to

form a gap with the rim of the capsule, 1t will preferably
at least partially clamp the rim of the capsule.
The pressurized water will then be pushed along a path

~—

defined between the 1nner wall 9 of the Dbell-shaped

H i

enclosing member 3 and the outer surface 4 of a wall of

the capsule 1, when the capsule 1 1s placed, e.g. by a

user on a capsule support Z20.

The water will be 1n close contact with the outer surface

4 while being pushed along the path. The pressurized water
can be heated along the path by conduction by contact with

H

the metallic or/and electrically condutive areas of the

H

outer surface 4 of the capsule wall and the inner wall 9

of enclosing member contactlessly heated by 1nduction
coils, which may serve as means b for generating a
magnetic field for the 1nduction heating process.

Other wireless heating power—-transmission means may be

H

used 1nstead of the 1nduction coils, such as e.g. an IR

H

(Infrared) or microwave-based heating of the capsule walls

and enclosing member walls.

Induction coils 5 are provided within the bell-shaped

enclosing member 3 and can further have cores, 1n

ﬁﬁ

Tect

particular ferrite cores, to further strengthen the e:

H

of 1nduction.
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Preferably the 1nduction coils are arranged 1n a distance

F

® between 1mm and 3cm, preferably 3mm and 2cm, more

preferred bmm and 1.5cm measured from the side wall of the

capsule.

When the 1induction coils 5 are supplied with power the

metallic or /and electrically conductive areas on the wall

F

of the capsule 1 and enclosing member 3 walls are heated

and accordingly the water 1n the space between outer

P ’

surface 4 of the capsule 1 and the 1nner wall 9 of the

bell-shaped enclosing member 3 1s heated due to the

H

heating of the metallic or / and electrically conductive

H

areas on the wall of the capsule 1. Further, also liqgquid

1nside the capsule 1 can also be heated by contact with

the capsule wall with the same induction process.

F

The electrically conductive areas can be made of aluminum

or any other electrically conductive metal or non metal.

H

Preferably the entire cup-shaped body of the capsule 1is

made from an electrically conductive material or metal,

H

such as aluminum, at least 1n portions of 1ts outer

’

surface (1.e. the surface facing the enclosing member) .

Meandering path defining means can be provided 1n order to

promote any heat-exchange between the capsule wall and the

water. In this way the water under pressure can be heated

from, for example 12°C at an opening 8 to, for example, a

F

brewing temperature of 92°C when entering the capsule. In

this context a fluidic cilrcuilt can be designed to provide

at least dual pressure levels with a recirculation

feature. During the first heating phase, the liguid can

be circulated with a low pressure and a high flow around

the capsule 1. Once a target temperature 1s reached, a

10
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valve closes the circuit and will force the liguid through
the capsule 1.This will guarantee that only hot liguid 1is

H

forced through the interior of the capsule 1. A detailed

’

description thereof will be given 1n the following with

respect to Fig. 4.

The ©pressurized water will eventually arrive at the
location where opening means 11 (blades, piliercing means,..)
have already generated an 1nlet opening 10 1n the upper

’

wall of the capsule 1.

The opening means 11 may be operated to make a relative
movement vis—-a-vis bell-shaped enclosing member 3 or may
act together with the enclosing member’s closing movement
(downwards in Fig. 2). The closing and/or the opening

H

movement of bell-shaped enclosing member 3 may be manually

operated or motor driven.

Alternatively the capsule 1s already provided with an

inlet opening prior to 1ts 1nsertion 1nto the machine,

e.g. when manufacturing the capsule, 1n which case no

opening means 11 are required.

After the heated water under pressure has entered the

H

interior of the capsule 1 through the 1inlet opening, a

beverage can be produced, wherein the water under pressure

interacts with the 1ngredients 1n the capsule 1. The

ﬁ

beverage can then flow to the rim area of enclosing member

F

3 and passes out of the capsule 1, thereby receiving a

finished beverage. When the water flows from the 1inlet

F

opening 10 to the rim area of the bell-shaped enclosing

member 3 the water may be additionally further heated by

H

the conductive areas provided at the outer surface 4 of

F

the wall of the capsule 1, since the heat can also be

11
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conducted to the 1nner surface of the wall of

1, thereby a doubled heating 1s produced, 1.e.

F

further heating 1nside the capsule 1.

PCT/EP2014/055786

the capsule

a heating

of the water under pressure outside the capsule 1 and a

The heating of the water under  pressure can be
significantly 1mproved by providing ridges at the 1nner
wall 9 of the enclosing member 3 projecting into the space

H

between the outer surface 4 of

’

inner wall 9 of

turbulent or prolonged (meandering)

to the turbulent flow,

H

faster heating of

therefore, a

the space can be provided.

The capsule may be provided with means

the heated

heat exchange from

ingredients contained 1n the capsule.

means for thermally insolating the

capsule wall and/or means

from the capsule wall.

In the following, the interaction of
in Fig. 2 will be described 1n more detail.
]/ of the beverage production machine Z

H

both for

control the means 5
heating power,

However,

flow meter 10.

for controlling a
6 1s provided which can supply means 5

coupling heating power (1n Fig. 2

energy. When the water

1s 1mpilinged with pressure

arrives at a flow meter 1o,

12

the enclosing member 3
flow of

a better mixing of

capsule

1ngredients

for distancing

contactlessly

a temperature probe 12 and a

Furthermore,

the capsule wall and the

for creating a

H

the water. Due

F

the water and,

the water under pressure 1in

for reducing the

wall to the

These means may be

"rom the

che 1ngredients

the components shown

A control unit
1s arranged to

coupling

"low meter 160o.

also a separate control unit 19 can be provided

a generator

induction coils)

for contactlessly

wlth

flows through a pump 15 the water
sO that water under pressure

which 1s able to measure the
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H

flow of water per time unit. These data can be sent to

control unit 7, wherein the control unit '/ can

subsequently control means 5 for contactlessly coupling

heating power. After passing the flow meter 16 the water

H

can enter opening 8 of the bell-shaped enclosing member 3.

Also a temperature probe 12, which can be provided at the

H

inner wall of bell-shaped enclosing member 3, can send

data to control unit 7 so that control unit 7 can adapt

the power supply to specific needs, e.g. a nominal value

for the water temperature.

I
p—

The nominal value for the water temperature (1n case of a

H

feedback control of the temperature) or the transmitted

H

heating power (1n case of a feed-forward control) may be

F

set adaptively, e.g. based on an 1dentification of the

capsule.

H

In case, a user of the beverage production system wants to

— 1 —

have a specific temperature of the resulting beverage the

control unit 7 can be arranged to control the power supply

to the means 5 for wirelessly coupling electrical heating

~—

to control the heating of the outer surface 4 of the wall

H I

of the capsule 1, thereby controlling the heating of water

under pressure within the space between the outer surface

H

4 of the capsule wall and 1inner wall 9 of the enclosing

member 3.

With the arrangement as shown 1in Fi1g. 2 the 1induction

H

colls can be controlled as needed 1n dependency of the

data sent by the temperature probe 12 and the flow meter

16. For example, when for an optimal brewing process a

H

temperature of the water under pressure at 1nlet opening

F

10 is 92°C and a certain flux of water passing through the

13
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inlet opening 10 1s needed to provide the optimal brew the

control unit 7 can ensure this conditions by adapting the

power supply to the induction coils 5 or the water amount

prassing through the 1nlet at the opening 7.

H

However, 1t 1s

5 also conceivable that a user of the beverage production

system determines a certain brewing temperature so that

~he con

H

crol unit 7 controls the water under pressure to

H

provide a corresponding heating of the outer wall 4 of the

capsule

1. In addition, the control unit 7

—

can also

10 control a time dependent heating of the induction coils 5

so that the heating varies dependent on the elapsed time

F

a speci

of the operation of

F

the beverage production system. Also

H

fic heating o:

15 example only a spec]

activated wherein

enerqgy.

H

H

certaln areas of

of the wall of the capsule 1 1s conceivable,

H

This can also be per:

the other one 1s

ﬁ

the outer surface 5

H

so that, for

"1c one of the i1induction coils 5 1s

not supplied with

"ormed by the control unit 7.

In this context 1t 1s mentioned that also liguid which 1s

not under pressure can o0f course be heated by conduction

20 1f the

ligquid 1s

1n contact with

conductive part heated by induction.

’

a metallic

or/and

F1g. 3 shows a second embodiment of the present 1nvention.

In particular,

25 unit 17 which preheats the water under pressure,

example

enters the gap /.

a generator 18 and the control unit 19.

12°C to e.q.

there 1s provided an additional pre-heating

ﬁ

tfrom for

55°C, before the water under pressure

—

The pre-heating unit 17 1s connected to

Thereby, 1t 1s

possible to control the pre-heating of the water under

30 pressure. This can be done,

for example,

based on the

temperature data supplied by the temperature probe 12. The

second

embodiment

resembles a

H

comblination

H

Ol ad

conventional heating of water under pressure together with

heating

F

OT water

under pressure

14

by 1nduction. The



CA 02902391 2015-08-25

WO 2014/147256 PCT/EP2014/055786

10

15

20

25

30

conventional part 1s represented by the pre-heating unit

17, wherein the 1nduction heating 1s performed as

H

described 1in Fig. 2. Since the remailning elements of Fig.

3 are the same as already described with respect to Fig. 2

H

a detaililed description of these elements 1s omitted at

this point.

F

F'1g. 4 shows a third embodiment of the present 1nvention.

There, as 1ndicated by arrows (a) fresh water 1s pumped

’

via pump 15 into opening 8 of bell-shaped enclosing member

3. In addition, there 1s provided a fluidic circuit with

at least dual pressure levels with a recirculation

feature. In detail, the liguid enters opening 8 of bell-

shaped enclosing member 3 and flows within a meandering

ﬁ

path, which can be formed of a helicoidal channel 210

arranged between the outer surface 4 of the wall of the

’

capsule 1 and the inner wall 9 of enclosing member 3, with

a low pressure and leaves the bell-shaped enclosing member

3 through a second opening 8a. After passing opening 3da

che liguid can flow through a flow control wvalve 200,

which can be controlled by control unit 19, and can then

flow again through pump 15 1nto opening 8. Accordingly, a

recirculation loop can be provided, wherein the ligquid 1is

clrculated with a low pressure and a high flow around the

capsule 1. As described with respect to Fig. 2 the liguid

1s heated when flowing through helicoidal channel 210.

H

Around the upper end of helicoidal channel 210 there can

be provided temperature probe 12, which measures the

F

temperature of the liguid exiting the helicoidal channel

210. Once the 1ligquid has reached a target temperature

measured by temperature probe 12 the flow control valve

200 closes the fluidic circuit. In closing flow control

valve 200 the ligquid 1s charged with a high pressure by

pump unit 15 and the ligquid 1s forced through openings 10

15
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H

of capsule 1. This guarantees that only su

"1clently hot

H

liquid enters the 1interior of capsule 1 and lukewarm or

cold liguid cannot come 1nto contact with the 1ngredients

’

® the capsule 1. Accordingly, only a brew with an

excellent quality 1s provided.

The present 1nvention 1s not restricted to the above
mentioned embodiments but can be i1mproved and varied so as
to comply with the desired needs. For example, the
produced heat can also be localized at the gap 8 or only

at the lower area of the outer surface 4 of the wall of

the capsule 1. Further, 1fresh water can also be fed all

H

along the whole wall of the capsule 1 and not jJust at the

H

rim area of the enclosing member 3. Also water jets can be

used 1mpilingilng the capsule 1. Further, the space between

F

the outer surface 4 of the capsule wall can be shaped 1n

’

the form of channels.

16
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List of reference numerals:

(a) arrows

1 Capsule

S la flange-like rim
2 beverage production machine
3 bell-shaped enclosing member

H

3a rim of enclosing member

F F

4 outer surface of a wall of the capsule

10 5 means for wirelessly coupling electrical heating
POWEer
© generator unit

H

/ control unit or controlling means for wirelessly

coupling electrical heating power
15 8 gap/opening

da second opening

H

9 1nner wall of enclosing member 3

H

10 1nlet opening of capsule

11 opening means

20 12 temperature probe
13 ridges
14 1iquid tank
15 pump unit

lo flow meter

25 17 pre-heating unit

18 generator

19 control unit for controlling flow meter and/or pre-

heating unit

20 capsule support

30 200 flow control wvalve

210 helicoidal channel

17
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Claims
5 1. A beverage production system, comprising:

- a capsule (1) designed for containing at least one

beverage i1ngredient,

- a beverage production machine (2) designed for

producing a beverage from the capsule’s i1ngredients
10 by having a liquid enter the capsule (1) in order to
interact with the ingredients in capsule (1),

wherein the beverage production machine (2) comprises

a bell-shaped enclosing member (3) for enclosing the
capsule (1),

15 characterized in that

H

- at least a portion of the outer surface (4) of a

wall of the capsule (1) comprises at least one
metallic or / and electrically conductive area,
and

20 - the Dbeverage production machine (2) comprises

means (5) for generating and for contactlessly

coupling electrical heating power to the metallic

H

or / and electrically conductive area of the

capsule (1).

25
2. The beverage production system according to claim 1,
wherein
the Dbeverage production machine (2) comprises a
generator unit (6) generating power supplied to means
30 (5) for contactlessly coupling electrical heating

power to the metallic or / and electrically

H

conductive area of the capsule (1).

18
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H

the preceding claims, wherein the means (5) for
contactlessly coupling electrical heating power

comprise i1nduction coils.

H

~he preceding claims, wherein the metallic or / and

electrically conductive areas at least partially

F

consist of metal, such as e.g. aluminum.

. A beverage production system, comprising:

- a capsule (1) designed for containing at least one

beverage i1ngredient

F

- a beverage production machine (2) designed for

producing a beverage from the capsule’s 1ngredients

by having a ligquid under pressure enter the capsule

(1) 1n order to interact with the i1ngredients 1in the
capsule (1),

wherein the beverage production machine (2) comprises

a bell shaped enclosing member (3) for enclosing the
capsule (1),

characterized in that

sald beverage production machine (2) 1s designed to
have ligquid under pressure enter a gap (8) arranged

H

1in the rim area of bell-shaped enclosing member (3),

such that the liguid under pressure enters a space

between the outer surface (4) of the capsule wall and

an 1nner wall (9) of enclosing member (3) 1n order to

’

enter the 1interior of capsule (1) through at 1least

H

one 1nlet opening (10) 1n the wall of the capsule

(1), which opening mavbe pre-produced or produced by

at least one opening means (11) of beverage

production machine (2).

19
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o. The beverage production system according to claim 5,

wherein at least one temperature probe (12) 1s

provided at inner wall (9) of enclosing member (3) to

measure the temperature 1n the space between outer

i

surface (4) of the capsule wall and inner wall (9) of

the enclosing member (3).

/. The beverage production system according to claims 5

or o0, wherein ridges (13) are provided at 1inner wall

(9) of the enclosing member (3) projecting 1into the

space between outer surface (4) of the capsule wall

H

and 1nner wall (8) of the enclosing member (3) for

creating a turbulence flow of the fluid.

H

3. The beverage production system according to any of

the ©preceding claims, wherein the 1liguid under

pressure 1s supplied to the beverage production

machine (2) from a ligquid tank (14).

H

9. The beverage production system according to any of

the preceding claims, wherein at least one pump unit
(15) pumps the liguid under pressure to Dbeverage

production machine (2).

10. The beverage production system according to any

H
p—

of the preceding claims, wherein at least one flow

meter (l1lo) 1s provided between liguid tank (14) and

beverage production machine (2).

11. The beverage production system according to any

the preceding claims, wherein a pre-—-heating unit (17)

preheats the ligquid under pressure before beilng

supplied to the capsule.

20
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12. The Dbeverage production system according to
claim 11, wherein a generator (18) unit supplies

energy to pre-heating unit (17).

13. The Dbeverage production system according to

claim 10 or 11, wherein a control unit (19) controls

che at least one flow meter (16) and/or pre-heating

unit (17) and/or at least one flow control wvalve

(200) .

14. The Dbeverage production system according to
claims 5 - 10, wherein a second opening (8a) 1s
provided 1n enclosing member (3) connecting the upper

H H

end of the interior of enclosing member (3) with the

outside.

15. The Dbeverage production system according to

I
p—

claim 14, wherein a meandering path in the form of a

helicoidal channel (210) 1s provided as the space

between the outer surface (4) of the capsule wall and

’

the inner wall (9) of enclosing member (3).

1l6. The Dbeverage production system according to
claim 14 or 15, wherein the flow control wvalve (200)
1s provided 1in a liquid flow channel connecting

second opening (8a) and pump unit (15).

17. The Dbeverage production system according to

claims 14 - 16, wherein temperature probe (12) 1s

~—

provided around the upper end of helicoidal channel

(210) at inner wall (9) of enclosing member (3).

18. Method for producing a beverage, the method

comprising the following steps:

- providing a capsule (1) containing ingredients

21
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positioning Che capsule (1) 1n a beverage

production machine (2) and producing at least one

F

opening (10) 1in a wall of the capsule (1), whereiln

fluid under pressure 1s fed 1nto capsule (1)

characterized in that

i

the fluid 1s heated by specific heating of the

H

wall of capsule (1) or / and a enclosing member

(3) for enclosing the capsule (1) before the fluid

under pressure enters the capsule (1) by providing

H

on a outer surface (4) of the wall of the capsule

(1) electrically conducting or / and metallic

areas and providing a means (5) for contactlessly

ﬁ

coupling of a electrical heating to the

H

electrically conducting or / and metallic areas of

capsule (1) at enclosing member (3).

Method according to claim 18, wherein means (D)

H

or contactlessly coupling o electrical heating

comprise i1nduction coils.

22
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