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(57) Abréegée/Abstract:

The Invention relates to a coffee machine for brewing a hot drink, in particular, a coffee drink, by means of a portion capsule (20')
with a capsule lid (22) and a capsule base (24), comprising a pressurised water device, a portion capsule holder (50) and a
controller. The portion capsule holder (50) Is provided with two relatively-displaceable puncture means (44, 54), which pierce the
capsule lid (22) and the capsule base (24) on or after insertion of the portion capsule (20) in the portion capsule holder (50), such
that hot water can enter the portion capsule (20" through the capsule lid (22) and the drink escapes through the capsule base (24)
from the portion capsule (20'). The controller is provided for the provision of three differing pressures for the pressurised water, for
example, for brewing espresso, white coffee and filter coffee. The capsule base (24) of the portion capsule can comprise a pre-
weakened spot.
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(54) Title: SYSTEM COMPRISING A COFFEE MACHINE AND A PORTION CAPSULE

(54) Bezeichnung: SYSTEM MIT EINER KAFFEEMASCHINE UND EINER PORTIONSKAPSEL
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(57) Abstract: The invention relates to a coffee machine for brewing a hot drink, in particular, a coffee drink, by means of a portion
capsule (20°) with a capsule lid (22) and a capsule base (24), comprising a pressurised water device, a portion capsule holder (50) and
a controller. The portion capsule holder (50) is provided with two relatively-displaceable puncture means (44, 54), which pierce the
capsule lid (22) and the capsule base (24) on or after insertion of the portion capsule (20°) in the portion capsule holder (50), such that
hot water can enter the portion capsule (20°) through the capsule lid (22) and the drink escapes through the capsule base (24) from the
portion capsule (20°). The controller is provided for the provision of three differing pressures for the pressurised water, for example,

S

for brewing espresso, white coffee and filter co

‘ee. The capsule base (24) of the portion capsule can comprise a pre-weakened spot.

[ Fortsetzung auf der niichsten Seite]
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Zur Erklirung der Zweibuchstaben-Codes und der anderen Ab-
kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-
des and Abbreviations") am Anfang jeder reguldren Ausgabe der
PCT-Gazette verwiesen.

(57) Zusammenfassung: Eine Kaffeemaschine ist zum Briihen eines heiBen Getrinks, insbesondere Kaffeegetrinks, mittels einer
Portionskapsel (20") mit einem Kapseldeckel (22) und einem Kapselboden (24) eingerichtet und weist eine Druckwassereinrichtung,
einen Portionskapselhalter (50) und eine Steuerung auf. Dem Portionskapselhalter (50) sind zwei relativ zueinander bewegbare
Aufsteckmittel (44, 54) zugeordnet, die beim oder nach dem Einsetzen der Portionskapsel (20") in den Portionskapselhalter (50) den
Kapseldeckel (22) sowie den Kapselboden (24) durchstoBen, so dass heiBes Wasser durch den Kapseldeckel (22) in den Innenraum
der Portionskapsel (20") und Getrdnk durch den Kapselboden (24) aus der Portionskapsel (20" gelangen kann. Die Steuerung ist zum
Bereitstellen mindestens drei verschiedener Driicke fiir das Druckwasser eingerichtet, z.B. zum Brithen von Espresso, Caffe Crema
und Filterkaffee. Der Kapselboden (24) der Portionskapsel kann eine Sollschwachstelle aufweisen.
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System comErising a coffee machine and a Eortion
caEsule

The invention zrelates to a system having a coffee

machine and a portion capsule.

EP 0 904 717 Bl discloses a coffee machine which can be
used to brew up individual coffee portions (one cup or
two cups of coffee). This machine 1s wused with
prefabricated coffee portions in which ground coffee 1is
located between two layers of filter paper which are

connected to one another along a common cilrcular

periphery.

Prefabricated coffee portions are also used for brewing

espresso in an espresso machine.

EP 1 344 722 Al describes a portion capsule which has a
capsule 1lid and a capsule base, is closed on all sides
in the state in which it is supplied and contailns a
particulate coffee substance which can be extracted by
means of water. In this case a distributor device 1is
arranged between the capsule 1lid and the coffee
substance and a collecting device 1s arranged between
the coffee substance and the capsule Dbase. The
distributor device and the collecting device each have
a number of openings and embossments for forming liquid
channels. This portion capsule 1s used 1n a coffee
machine, and the capsule lid and the capsule base are
perforated. Hot water passes on to the distributor
device through an opening in the capsule 1lid and 1s
essentially uniformly distributed by this device, so
that the coffee substance in the portion capsule can be
largely uniformly extracted. The prepared beverage 1s
directed by the collecting device to an opening 1n the

capsule base, where it passes out of the portion
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capsule and can be 1intercepted by a receptacle (e.g. a

cup) -

The previously known means are intended essentially for
brewing just one specific type of coffee beverage, e.g.

for brewing coffee with a layer of foam or for brewing

espresso.

It is an object of the invention to provide a means
which 1is intended for brewing a beverage portion (in
particular a coffee portion and in particular for one
or a few cups), 1s highly versatile 1in respect of

beverage selection and, moreover, 1is cost-effective.

This object is achieved by a system having a coffee
machine and a portion capsule with the features of
claim 1 and by a coffee machine with the features of
claim 16. A specific embodiment of the portion capsule
forms the subject matter of c¢laim 27. Advantageous

configurations of the invention can be gathered from

the subclaims.

The system according to the invention contains a coffee
machine and a portion capsule. The coffee machine 1s
intended for brewing a hot beverage, 1in particular a
hot coffee beverage, by means of a portion capsule with
a capsule lid and a capsule base and has a pressurized-
water device, a portion-capsule holder and a control
means. The portion-capsule holder is assigned two
piercing means which can be moved relative to one
another and by means of which, during or after the
operation of inserting the portion capsule 1into the
portion-capsule holder, the capsule 1lid and the capsule
base can be pierced. It 1is thus possible for hot water
to pass through the capsule 1lid 1into the interior of
the portion capsule and for beverage to pass out of the
portion capsule through the capsule base. The control

means of the coffee machine is intended for providing
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at least three different pressures for the pressurized
water, to be precise preferably for providing three
pressures which are envisaged for brewing espresso,
cafe crema and filter coffee. Particularly suitable
pressures here are 1n the range of approximately 13 bar
to 18 bar (preferably 14 bar to 16 bar) (espresso),
approximately 9 bar to 13 bar (preferably 10 bar to
12 bar) (cafe crema) and approximately 3 bar to 9 bar

(preferably 5 bar to 7 bar) (filter coffee).

The portion capsule has a capsule 1id and a capsule
base, 1s closed on all sides 1n the state 1in which it
1s supplied and contains a particulate beverage
substance, preferably a coffee substance, which can be
extracted by means of water. A distributor device 1is
arranged between the capsule 1lid and the beverage
substance and/or a collecting device 1is arranged
between the beverage substance and the capsule base.
The distributor device and/or the collecting device
are/is provided with a number of openings and
preferably with  embossments for forming ligquid
channels. Ssuch a portion <capsule 1s known, 1n
principle, from EP 1 344 722 Al.

Despite a relatively straightforward and cost-effective
design, the coffee machine of the system according to
the 1nvention makes 1t possible to brew, inter alia,
very different kinds of coffee beverages, in particular
to brew espresso or cafe crema or filter coffee. This
is achieved by a pressurized-water device (e.g. with a
controllable pump and a boiler) which, by way of a
control means, can provide different pressures or
pressure ranges which are optimum for the respective
coffee beverage. “Coffee beverage” 1s to be understood

here 1n guite general terms as a coffee-containing

beverage.
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The pressure mentioned here is the pressure which
prevails above the capsule lid during operation of the
coffee machine, that is to say essentially the pressure
which drops along the length of the portion capsule as
hot water and beverage extract flow through therxe. This
pressure value could be measured directly and made
avallable to the control means, 1n which case the
control means can regulate the pressure for example
with the aid of an activatable wvalve. In a preferred
embodiment, however, there 1is no direct measurement of
the pressure. Instead, the volume flow of brewing water
delivered by a controllable pump is determined with the
aid of a throughflow meter and 1s used by the control
means for regulating the pumping capacity. This
produces a pressure, above the capsule 1lid, which 1is
made up of the characteristic curve of the pump and the
flow resistance 1n the system. The flow resistance
critically depends on the flow resgsistance 1in the
portion capsule, that 1s to say, for example, on the
degree of grinding of a coffee substance 1located
therein, on the degree of filling and on the properties
of the distributor device and of the collecting device.
For predetermined or typical portion capsules, the
parameters which are critical for the control means can
be determined at the factory by calibration

measurements and stored in the control electronics.

The beverage substance 1in the portion capsule 1s
preferably envisaged for brewing espresso or cafe crema
or filter coffee. It 1s optionally possible for further
substances, also substances such as sugar, sweetener or
milk powder, to be contained in the portion capsule. By
selecting the appropriate type of portion capsule, one
and the same coffee machine can readily be utilized for
quite different types of coffee beverages and also
other hot Dbeverages. Furthermore, the distributor
device and/or the collecting device of the portion

capsule may be optimized for the beverage substance
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contained in the portion capsule. It is thus possible,
for example, for the formation of foam in cafe crema to
be i1improved by the configuration of the distributor
device and/or of the collecting device 1if this
configuration 1s adapted to the turbulence of the hot
water 1in the portion capsule 1in the medium pressure
range. The portion capsule, 1in addition, has the
advantage that the beverage substance or coffee
substance therein remains fresh for a long period of
time, 1n particular 1f the walls of the portion capsule
consist of aroma-tight and dgquasi oxygen-impermeable
material. Furthermore, handling 18 qulte
stralightforward with the coffee machine since, for
example rather than the capsule lid first of all having
to be laboriously pulled off from the portion capsule,
the portion capsule as a whole 1s 1inserted into the
portion-capsule holder and 1n the process, oxr
thereafter, 1s pierced by the piercing means, this
creating the openings which are necessary for brewing

the beverage.

As has already been indicated, the beverage substance
in the portion capsule may also be suitable for
preparing other hot beverages, for which purpose the
portion capsule contalns, for example, tea, chocolate,
instant soup or milk powder. It is also possible here
for additives, e.g. sugar or sweetener, to be contained
in the portion capsule as well. Furthermore, a portion
capsule with liquid milk is practical for preparing the
head of foamed milk on cappuccino, as will be explained
hereinbelow. If the machine of the system according to
the 1nvention 1s to be used exclusively for preparing
beverages which do not contain coffee, the designation
“coffee machine”, strictly speaking, 1s incorrect; we

wlll continue to use 1t, however, for the sake of

simplicity.
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In a preferred embodiment, at least one of the two
piercing means has a hollow spike with a tip which 1is
provided with at least one opening. It 1is preferable
for each of the two piliercing means to have precisely
one spike, and this may be arranged centrally in
relation to the capsule 1lid and the capsule base of a
portion capsule. Embodiments with precisely one spike
are technically straightforward and thus advantageous.
Within a portion capsule, the distributor device and
the collecting device ensure that the hot water is
distributed uniformly in the beverage substance and
that the beverage is directed onto the spike which 1is

assigned to the capsule base.

The coffee machine preferably has an abutment surface
relative to which the portion-capsule holder can be
moved and from which preferably the piliercing means
which is assigned to the capsule 1lid project. In the
case of this configuration, the portion-capsule holder
can be moved away from the abutment surface 1in order to
insert a portion capsule. The portion-capsule holder 1is
then moved to the abutment surface, 1in which case the
plercing means which are assigned to the capsule 1lid
(that 1s to say, for example, a central spike)

perforate the capsule 1lid.

In the case of an advantageous configuration, the
portion-capsule holder can be removed from the rest of
the coffee machine. It 1s possible here for the coffee
machine to have a movable retaining device which 1is
intended for accommodating the portion-capsule holder
and by means of which the portion-capsule holder can be
moved toward the abutment surface and away from the

abutment surface. In the case o©of this configuration,

the portion-capsule holder 1s very easily accessible

and can be washed separately 1f required.
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The coffee machine preferably has an all-round seal

which, when the portion capsule 1s 1nserted, can be

positioned against the periphery of the capsule 1lid.

This seal may be arranged, for example, on the abutment

surface and prevents hot water which could accumulate

-~ above the capsule 1lid during the brewing operation from

running past the portion capsule on the outside and, in
the process, watering down the freshly brewed beverage.

This seal also ensures that the pressure supplied by

the pressurized-water device extends into the interior

of the portion capsule.

In the case of a preferred embodiment, the portion-
capsule holder has an insert which 1s 1ntended for
accommodating a portion capsule and 1s mounted such
that 1t can be di'splaced in a mount, counter to spring
pressure, in the direction of the piercing means which
is assigned to the capsule base. This piercing means 1S
fastened on the mount. The insert preferably encloses
the piercing means (that 1s to say, for example, a
central spike), 1in which case the user 1s protected
against being injured by the piercing means prior to
the insert being displaced onto the pilercing means. If
the portion capsule is inserted into such a portion-
capsule holder and then the portion-capsule hblder 18
moved, for example, toward the abutment surface, the
mount is displaced downward counter to spring pressure,

in which case the piercing means penetrates the capsule

- base or makes an incipient cut therein.

It may be advantageous if the capsule base 1s pilerced

not immediately as the portion capsule is inserted, but
only when the portion capsule has been inserted, when a
pressure builds up 1in the portion capsule. This
applies, in particular, to brewing espresso. The
pressure builds up once pressurized water has passed
into the interior of the portion capsule. The possibly

incipiently cut capsule base may curve outward here
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until it 1s pierced by the piercing means. The length
of the piercing means thus has to be coordinated with
the capsule-base curvature which is to be expected in
the predetermined pressure range. The fact that this
configuration causes the beverage to slow down as it
passes out results in an improvement in aroma since the
pressurized water acts on the beverage substance for a
longer period of time. The capsule base is preferably
incipiently cut as the portion capsule is inserted and
the portion-capsule holder 1s pressed on to the
abovementioned abutment surface, 1n which case the
rising pressure 1in the portion capsule is sufficient in
order for the piercing means to be able to perforate

the capsule base.

The portion-capsule holder preferably has a collecting

chamber for the beverage passing out of the portion
capsule, the collecting chamber being connected to a
beverage outflow. The coffee machine here 1s
advantageously configured such that a receptacle, e.q.
a cup or also a pot, can be positioned beneath the

beverage outflow in order to accommodate the beverage

passing out.

If the pressurized water has a high pressure, in
particular for brewing espresso, the curvature of the
capsule base 1s already pronounced enough, as 1in the
case of the portion capsule known from EP 1 344 722 Al,
for the piercing means which is assigned to the capsule
base to be able to perforate the capsule base. If, in
contrast, filter coffee 1s to be brewed, 1t 1s
advantageOus 1f the associated portion capsule has a
predetermined weakening location on its capsule base,
e.g. a piece of sheet material which 1s attached by
adhesive bonding or sealing over an opening in the
central region of the capsule base, on the inside or
outside of the latter, and consists of thinner material

(e.g. aluminum foil or plastic £f£ilm) than the rest of
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the capsule Dbase. In this case, the predetermined
weakening location is perforated by the piercing means
as the portion capsule is inserted and/or the portion-
capsule holder is arrested, in which case, for brewlng
filter caffee, there 1s no undesirable build-up of
pressure 1n the portion capsule. The same applies to

the brewing of cafe crema.

The 1nvention will be explained 1in more detail
hereinbelow with reference to an exemplary embodiment.

In the drawilngs:

figure 1 shows a schematic illustration (with a water-
flow plan) of a coffee machine of the system

according to the invention,

figure 2 shows a schematic longitudinal section
through a portion capsule of the system

according to the invention,

figure 3 shows a longitudinal section through one

embodiment of the portion-capsule holder of
the coffee machine with portion capsule

inserted, in the starting position, and

figure 4 shows a longitudinal section similar to that

in figure 3, but once the portion-capsule
holder has been moved 1into the brewing

position.

Figure 1 1s a highly schematic illustration of a coffee
machine 1, the functioning of the latter Dbeing

explained with reference to a water-flow plan.

The coffee machine 1 has a portion-capsule holder 2 (or
50, see figures 3 and 4) into which a portion capsule
(see figure 2) with a Dbeverage substance (in the

exemplary embodiment a coffee substance) can be
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ilnserted. As will be explained hereinbelow, openings
are created 1n the portion capsule, in which case hot

water can pass into the portion capsule and extracted

beverage can flow out.

During operation of the coffee machine 1 water 1s taken
from a water supply 4 and delivered via a throughflow
meter 5, by means of a pump 6, to a boiler 8. In the
exemplary embodiment; the pump 6 1s a piston pump which
can build up relatively high pressures (e.g. 14 ¢to
16 bar).

The boiler 8 1is configured as a flow heater and has a
relatively large accommodating volume (e.g. 100 ml), in
order to avoid any great fluctuations 1n temperature.
Located at the outlet of the boiler 8, and above the
portion-capsule holder 2, is a valve 9 which opens at a
relatively low pressure (e.g. 2 bar, 1less than the
pressure generated by the pump 6) and prevents dripping

when the pump 6 1s not 1in operation.

In order to control the coffee machine 1, use is8 made
of a control means 10 which 1s connected to the
throughflow meter 5, the pump 6 and the boiler 8 via

signal and control lines.

The user preselects the desired pressure 1in the
operating mode for brewing a hot coffee beverage, this
being done via preselection of the capacity of the pump
6. For example, pressures of approximately 14 to 16 bar
are sultable for Dbrewing espresso, pressures of
approximately 10 to 12 bar are suitable for brewing
cafe crema and pressures of approximately 5 to 7 bar
are suitable for brewing filter coffee. A portion
capsule which 1s suitable for the respective coffee

beverage is inserted into the portion-capsule holder 2

here.
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In the exemplary embodiment, the signal of the

throughflow meter 5 1s used for regulating the volume
flow of pressurized water, as was also explained 1in the
introduction. Thils 1is because filter coffee has to be

brewed with a low volume flow, otherwise 1t foams up,

whereas, for cafe crema, it 1is precisely a foaming-up

action which 1is desired, for which reason a large
volume flow is used in this case. Espresso requires the
highest volume flow. In the exemplary embodiment,
however, there 1s no regulation of the volume flow for
espresso; instead, the portion capsule 1s subjected to
the full pressure of the pump 6, and this establishes a
volume flow in dependence on the flow resistance 1in the
portion capsule, this depending essentially on the

degree to which the coffee substance has been ground.

The hot pressurized water runs through the portion
capsule and, following passage out of the portion
capsule, the freshly brewed coffee beverage flows into
a container positioned beneath the portion-capsule

holder 2, e.g. 1nto a cup 11.

In addition to the mode of operation explained above,
which serves for brewing different kinds of hot coffee
beverages and for which a water temperature of less
than 100°C is generated 1in the boiler 8, the coffee
machine 1 also permits a further mode of operation. In
this case the pump 6 operates slowly and generates only
a low excess pressure. The boiler 8 1s heated up to

above 100°C, this producing steam which can pass, via a

steam valve 12, out of a nozzle 14 located at the end

of a tube component. An actuating device 16 serves for
controlling the steam. If the nozzle 14 1s held, for
example, 1in a receptacle containing milk, the milk
foams up and can be used, for example, as a head of

foam for a coffee beverage which has just been brewed.
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It is also conceivable to produce foamed milk with the
ald of a portion capsule which contains milk and has
been inserted into the portion-~capsule holder 2. 1In

this case, hot water or steam is directed via the wvalve
9.

A safety valve 18 1is provided in order to 1limit the
excess pressure generated Dby the pressurized-water

device 1n the coffee machine 1.

Figure 2 1llustrates a schematic longitudinal section
of a portion capsule 20, as is known, in principle,

from EP 1 344 722 Al.

The portion capsule 20, which 1in the exemplary
embodiment 1s of circular cross section, has a capsule
lid 22, a capsule base 24 and a side wall 26 running
all the way round. In the exemplary embodiment, the

portion capsule 20 contains, 1n 1its interior, coffee

substance 28 which is appropriate for the coffee

beverage which 1is to be brewed. The coffee substance 28
contains ground coffee which 1s suitable, for example,

for brewing espresso, cafe crema or filter coffee.

A distributor device 30 with a depression 31 1s
arranged beneath the capsule lid 22 and a collecting
device 32 with an elevation 33 1s arranged above the
capsule base 24. The coffee gubstance 28 1is located
between the distributor device 30 and the collecting
device 32. The distributor device 30 and the collecting
device 32 are each provided with a number of openings

and embossments for forming liquid channels. The

distributor device 30 thus makes it possible for hot

water which passes centrally 1into the portion capsule

20 (see below) ¢tc

the portion capsule 20, 1n which case the coffee

be distributed largely uniformly 1in

e

substance 28 1s extracted essentially uniformly. The

freshly Dbrewed <coffee Dbeverage collects on the
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collecting device 32 and, with the aid of the latter,
1s directed outward through a central opening in the
capsule base 24 (see below). The distributor device 30
and/or the collecting device 32 may be adapted in
configuration to the type of coffee beverage which 1is
to be brewed, e.g. i1n order, 1n the case of cafe crema,

to 1mprove the formation of foam.

In the gpecific configuration of the portion capsule 20

according to figure 2, the capsule base 24 1s provided

- with a central opening 34 which 1s covered with a piece

of sheet material 36 which is attached to the inside by

sealing. The pilece of sheet material 36, in comparison

with the rest of the capsule base 24, forms a weakening

location and can thus be penetrated more easily by a
plercing means. It 1s likewise conceivable for the
pliece of sheet material 36 to be adhesively bonded or
to be attached by sealing or adhesive bonding on the
outside of the capsule base 24. Portion capsules 20
with a weakening location on the capsule base 24 are

sultable, in particular, for brewing filter coffee or

cafe crema.

The portion capsule 20 and the piece of sheet material

36 may be produced, for example, from plastic film or

aluminum foil.

Where the portion capsule 20 1s filled with coffee
substance 28 1in the exemplary embodiment, it is also
conceivable to use other beverage substances, e.g. tea,

chocolate, instant soup, milk powder or, as has already

been mentioned, ligquid milk.

Figures 3 and 4 show a detailed longitudinal section
through one embodiment of the portion-capsule holder 2,
in this case designated by 50. Also illustrated i1s an
abutment surface 40 which 1s located on the coffee

machine 1 and is accessible from beneath. The portion-
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capsule holder 50 can be displaced upward or downwaxrd

relative to the abutment surface 40 with the aid of a

movable retalning device, which has not been depicted
1n the figures. Figure 3 shows a starting position, in
which the portion-capsule holder 50, rather than

butting against the abutment surface 40, is still

" spaced apart therefrom. Figure 4 1i1llustrates the

brewing state, when the portion-capsule holder 50 butts

against the abutment surface 40.

In the exemplary embodiment, it 1s possible for the
portion-~capsule holder 50, in the starting position, to
be removed from the abovementioned retaining device in
order for a portion capsule (designated by 20’ here) to
be 1nserted or removed or for the portion-capsule
holder 50 to be washed 1f required. In the brewing
state, the retaining device 1s arrested with the aid of

a lever.

The abutment surface 40 1s provided with an annular
groove 1n which an all-round seal 42 1s arranged. The
seal 42 butts against the periphery of the capsule 1lid
22 1n the brewing state, see figure 4. From the center
of the seal 42, a sollid spike 44 with a tip 45 projects
downward from the abutment surface 40. Located
alongside the spike 1s a water inflow 46, which 1is

connected to the boiler 8 via the valve 9.

The portion-capsule holder 50 has a mount 52 with a

handle 53. A hollow spike 54 with a tip 55, which
contains a plurality of openings 56, projects upward
from the bottom region of the mount 52. The hollow
spike 54 opens out into a collecting chamber 58, which
can discharge the brewed coffee beverage outward, e.q.

into a cup positioned beneath the portion-capsule

~holder 50, via a beverage outflow 60.
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The mount 52 guides an insert 62, which can be moved
upward and downward on the mount 52. The bottom region
of the insert 62 is provided with an opening 64 which
is adapted to the hollow spike 54. The periphery of the
insert 62 1is supported on the mount 52 wvia helical
springs 66. In the starting position according ¢to
figure 3, the insert 62 1s thus displaced upward
relative to the mount 52 and protects the user against

being injured by the hollow spike 54.

‘When the portion-capsule holder 50 is moved into the

brewing position, the abutment surface 40 presses the

insert 62 downward, see figure 4. The spike 44 here

- passes through the capsule 1lid 22 of the portion

capsule 20’ inserted into the insert 62, while the
hollow spike 54 penetrates the capsule base 24 as the
insert 62 moves downward, see figure 4. This applies to
portion capsules with a predetermined weakening
location on the capsule base 24 (e.g. for filter coffee

or cafe crema), whereas a capsule base 24 without a

predetermined weakening location (e.g. for espresso) 1is
only provided with an incipient cut by the hollow spike

54 at this stage, see below.

Once the wvalve 9 opens 1in the brewing position,
pressurized hot water passes through the water 1inflow
46, and the opening in the capsule 1lid 22 created by
the spike 44, into the interior of the portion capsule
20’ and 1s distributed 1n the coffee substance 28 Dby
the distributor device 30. The prepared coffee beverage
is directed to the hollow spike 54 by the collecting
device 32 and passes out of the coffee machine 1 via

the collecting chamber 58 and the beverage outflow 60.

As has already been mentioned, 1in the case of the
portion capsule 20’ (for filter coffee or cafe crema),
both the capsule 1lid 22 and the capsule base 24 are

pierced when the portion-capsule holder 50 has reached
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the brewing position according to figure 4. In the case
of a portion capsule for espresso, the capsule base has
no predetermined weakening location and 1s therefore
initially only provided with an incipient cut 1in the
brewing position of the portion-capsule holder 50. It
is only when, following the introduction of the hot
water, a pressure 1s built up in the interior of the
portion capsule that the capsule base curves downward
to the extent where the tip 55 of the hollow spike 54
can penetrate all the way through the capsule base. In
the case of this configuration, the hot water remains
in the interior of the portion capsule for a relatively
long period of time and pressure 1s buillt up there,

which may result 1in improved extraction and aroma-

specific advantages.
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1. A system having

- a coffee machine
- which is intended for brewing a hot beverage, in
particular a coffee beverage, by means of a portion
capsule (20; 20’) with a capsule 1lid (22) and a capsule
base (24) and which has a pressurized-water device (4,
5, 6, 8), a portion-capsule holder (2; 50) and a
control means (10),
it being the case that the portion-capsule holder
(2; 50) is assigned two piercing means (44, 54) which
can be moved relative to one another and by means of
which, during or after the operation of inserting the
portion capsule (20; 20’) 1into the portion-capsule
holder (2; 50), the capsule 1lid (22) and the capsule
base (24) can be pierced in order to allow hot water to
pass through the capsule 1lid (22) 1into the 1interior of
the portion capsule (20; 20’) and beverage to pass out
of the portion capsule (20; 20’) through the capsule

base (24), and
that the control means (10) is intended for

providing at least three different pressures for the

pressurized water, and
- a portion capsule (20; 20')

which has a capsule 1id (22) and a capsule base
(24), 1s closed on all sides 1in the state in which 1t
is supplied and contains a particulate beverage
substance, preferably coffee substance (28), which can
be extracted by means of water,

it being the case that a distributor device (30)

is arranged between the capsule 1lid (22) and beverage

substance (28) and/or a collecting device (32) 1is
arranged between the beverage substance (28) and
capsule base (24), these devices each having a number

of openings and preferably embossments for forming

liquid channels.
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2 . The system as claimed in claim 1, characterized in
that the control means (10) is intended for providing

three pressures for the pressurized water which are

envisaged for brewing espresso, cafe crema and filter

coffee.

3. The system as claimed in claim 2, characterized in
that the three pressures are 1n the range of
approximately 13-18 bar, approximately 9-13 bar and
approximately 3-9 bar, respectively, and preferably in
the range of approximately 14-16 bar, approximately 10-

12 bar and approximately 5-7 bar, respectively.

4. The system  as claimed 1in claim 2 or 3,

characterized 1in that the beverage substance 1in the

~portion capsule (20; 20’) is a coffee substance (28)

which is envisaged for brewing espresso or cafe crema
or filter coffee, and in that optionally further
substances are contained in the portion capsule (20;

207) .

5. The system as <c¢laimed in claim 2 or 3,
characterized in that the beverage substance 1in the
portion capsule (20; 20’) has at least one of the
following substances: tea, chocolate, 1nstant soup,

milk powder, ligquid milk.

6 . The system as claimed in one of claims 1 to 5,
characterized in that at least one of the two piercing

means has a hollow spike (54) with a tip (55) which 1is
provided with at least one opening (56).

7. The system as claimed in one of claims 1 to 6,
characterized in that each of the two piercing means
has precisely one spike (44, 54) which, preferably, 1s

arranged centrally in relation to the capsule 1lid (22)
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and the capsule base (24) when the portion capsule (20;

207) 1s 1nserted.

8 . The system as claimed in one of c¢laims 1 to 7,
characterized 1in that the coffee machine (1) has an
abutment surface (40) relative to which the portion-
capsule holder (50) can be moved and from which
preferably the piliercing means (44), which are assigned

to the capsule 1lid (22), project.

9. The system as claimed in claim 8, characterized in
that the portion-capsule holder (50) can be removed
from the rest of the coffee machine (1), and in that
the coffee machine (1) preferably has a movable
retaining device which is intended for accommodating
the portion-capsule holder (50) and by means of which
the portion-capsule holder (50) can be moved toward the

abutment surface (40) and away from the abutment

surface (40).

10. The system as claimed 1in one of claims 1 to 9,
characterized 1n that the coffee machine (1) has an
all-round seal (42) which, when the portion capsule
(20; 20') 1is inserted, can be positioned against the

periphery of the capsule lid (22).

11. The system as claimed in one of claims 1 to 10,

characterized in that the portion-capsule holder (50)
has an insert (62) which i1s intended for accommodating
a portion capsule (20; 20’) and is mounted in a mount
(52) such that it can be displaced, counter to spring
pressure, 1n the direction of the piercing means (54),
which are assigned to the capsule base (24), this

piercing means (54) being fastened on the mount (52).

12. The system as claimed 1in one of claims 1 to 11,
characterized in that the piercing means (54), which is

assigned to the capsule base (24), 1is intended for
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piercing the capsule base (24) only once the portion

capsule (20; 20’) has been 1inserted, when a pressure

builds up in the portion capsule (20; 20').

13. The system as claimed in one of claims 1 to 12,
characterized in that the portion-capsule holder (50)
has a collecting chamber (58) for beverage passing out
of the portion capsule (20; 20’), the collecting

chamber being connected to a beverage outflow (60).

14. The system as claimed in one of claims 1 to 13,

characterized 1in that the capsule base (24) of the

portion capsule (20) has a predetermined weakening

location (36).

15. The system as claimed in claim 14, characterized
in that the predetermined weakening location has a
piece of film material (36), which is preferably

arranged 1n the central region of the capsule base

(24) .

- 16. A coffee machine

which 1s intended for brewing a hot beverage, 1n
particular a coffee beverage, by means of a portion
capsule (20; 20’) with a capsule 1lid (22) and a capsule
base (24) and which has a pressurized-water device (4,
5, 6, 8), a portion-capsule holder (2; 50) and a
control means (10),

it being the case that the portion-capsule holder
(2; 50) 1is assigned two pilercing means (44, 54) which

can be moved relative to one another and by means of

which, during or after the operation of inserting the

portion capsule (20; 20’) into the portion-capsule

~holder (2; 50), the capsule lid (22) and the capsule

base (24) can be pierced in order to allow hot water to
pass through the capsule 1lid (22) into the interior of

the portion capsule (20; 20’) and beverage to pass out
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of the portion capsule (20; 20’) through the capsule

base (24),
characterized in that the control means (10) is

intended for providing at least three different

pressures for the pressurized water.

17. The coffee machine as c¢laimed 1in claim 16,
characterized 1in that the control means (10) 1is
intended for ©providing three pressures for  the
pressurized water which are envisaged for brewlng

espresso, cafe crema and filter coffee.

18. The coffee machine as c¢laimed 1in claim 17,
characterized in that the three pressures are 1in the
range of approximately 13-18 bar, approximately
9-13 bar and approximately 3-9 bar, respectively, and
preferably in the range of approximately 14-16 bar,
approximately 10-12 bar and approximately 5-7 bar,

respectively.

19. The coffee machine as claimed in one of claims 16
to 18, characterized 1n that at least one of the two
piercing means has a hollow spike (54) with a tip (55)

which is provided with at least one opening (56).

20. The coffee machine as claimed in one of claims 16
to 19, characterized in that each of the two piercing
means has precilsely one gpike (44, 54) which,
preferably, 1s arranged centrally 1in relation to the
capsule 1lid (22) and the capsule base (24) when the

portion capsule (20; 20’) 1s 1inserted.

21. The coffee machine as claimed 1in one of claims 16
to 20, characterized in that the coffee machine (1) has
an abutment surface (40) relative to which the portion-
capsule holder (50) can be moved and from which
preferably the piercing means (44), which are assigned

to the capsule 1id (22), project.
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22. The coffee machine as claimed in c¢laim 21,

characterized in that the portion-capsule holder (50)
can be removed from the rest of the coffee machine (1),
5 and 1n that the coffee machine (1) preferably has a
movable retaining device which 1s 1ntended  for
accommodating the portion-capsule holder (50) and by
means of which the portion-capsule holder (50) can be
moved toward the abutment surface (40) and away from
10 the abutment surface (40).

23. The coffee machine as claimed in one of claims 16
to 22, characterized in that the coffee machine (1) has
an all-round seal (42) which, when the portion capsule
15 (20; 20’) 1s inserted, can be positioned against the

periphery of the capsule lid (22).

24. The coffee machine as claimed in one of claims 16
to 23, characterized in that the portion-capsule holder

20 (50) has an insert (62) which i1s 1ntended for
accommodating a portion capsule (20; 20') and 1is
mounted in a mount (52) such that i1t can be displaced,
counter to spring pressure, 1in the direction of the
piercing means (54), which are assigned to the capsule

25 base (24), this piercing means (54) being fastened on
the mount (52).

25. The coffee machine as claimed in one of claims 16
to 24, characterized 1in that the piercing means (54),
30 which is assigned to the capsule base (24), i1is intended
for piercing the capsule base (24) only once the
portion capsule (20; 20’) has been inserted, when a

pressure builds up 1n the portion capsule (20; 20’).

35 26. The coffee machine as claimed in one of claims 16
to 25, characterized 1n that the portion-capsule holder

(50) has a collecting chamber (58) for beverage passing
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out of the portion capsule (20; 20’), the collecting

chamber being connected to a beverage outflow (60).

27. A portion capsule

which has a capsule 1lid (22) and a capsule base
(24), 1s closed on all sides in the state in which it
1s supplied and contains a particulate Dbeverage

substance (28) which can be extracted by means of

water,
1t being the case that a distributor device (30)

1s arranged between the capsule 1lid (22) and beverage
substance (28) and/or a collecting device (32) 1is
arranged between the beverage substance (28) and
capsule base (24), these devices each having a number
of openings and preferably embossments for forming
liquid channels,

characterized 1n that the capsule base (24) has a

predetermined weakening location (36).

28. The portion capsule as claimed 1in claim 27,
characterized 1n that the predetermined weakening
location has a piece of sheet material (36), which 1is

preferably arranged 1in the central region of the

capsule base (24).

29. The portion capsule as claimed in claim 27 or 28,
characterized 1in that the beverage substance (28) has

ground coffee for brewing filter coffee or cafe crema.

30. The portion capsule as claimed in claim 27 or 28,
characterized 1n that the beverage substance has at
least one of the following substances: tea, chocolate,

instant soup, milk powder, ligquid milk.
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