- 1 BEVERAGE MACHI NE FOR PREPARI NG A HOT BEVERAGE BY BREW NG AND EX
TRACTI NG A SUBSTANCE RECEI VED | N A CARTRI DGE The present invention refers
to a beverage machine for prepar- ing a hot beverage by brew ng and
extracting a substance received in a cartridge. Further, the invention
also refers to a cartridge to be used in a beverage nmachine, and finally,
the invention re- fers to a nethod of preparing a hot beverage by brew ng
and ex- tracting a substance received in a cartridge. Cartridges of the
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provided with a plurality of enbossnents arranged on a grating. These
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as thee?é%%@”ﬂ fundamental advantage of such cartridges consists in the
fact that the substance contained therein, for example coffee pow-
der, can be kept fresh during an extended period of time. For ex-
tracting coffee powder contained in such a cartridge, for example,
semi-automatic espresso coffee makers are used in which the car-
tridge is inserted into a cartridge holder with the cover of the
cartridge downwaxrds.

The document EP-A-0,512,470 discloses such a coffee maker in
which the cartridge is inserted into a cartridge holder with the
cover downwards. The cartridge holder is manually inserted into
the coffee maker by means of a bayonet fixture. The coffee maker
ig provided with a plercing member located in the region of the
connecting means for the cartridge holder. The piercing member has
radial outlet openings for feeding brewing water into the car-
tridge. Upon connecting the cartridge holder to the coffee maker,
the piercing member pierces the bottom of the cartridge. The bot-
tom of the cartridge holder itself is provided with a plurality of
embossments arranged on a grating. These embossments penetrate the
cover of the cartridge and break it open as soon as the brewing
water fed into the interior of the cartridge has built up a cer-

tain overpressure. During the subsequent brewing operation, the




water fed into the interior of the cartridge has built up a cer- tain
overpressure. During the subsequent brew ng operation, the - 2 brew ng
water is fed into the cartridge through the piercing mem ber, flows under
pressure through the coffee powder and i%s —dis- charged through the
apertures in the cover. The freshly brewed coffee beverage can flow out
through the grating and | eave the coffee maker through outlet neans
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bottom of the withdrawal member comprises a plurality of emboss-
ments causing a perforation of the bottom of the cartridge as soon
as the cartridge is sufficiently deformed under the influence of
the pressure of the brewing water. In an alternative embodiment,
the bottom of the withdrawal member comprises a single piercing
pin, having an integrated liquid discharge channel. By providing
the cartridge with a concavely shaped bottom, it is to be realized
that the bottom is pierced only when the bottom of the cartridge
is deformed to a certain degree and the interior volume of the
cartridge has been increased. Thereby, it should be ensured that
the brewing water fed into the interior of the cartridge can soak
the substance received in the cartridge before the bottom of the
cartridge is broken open to have the prepared beverage flow out.
The deocument EP-A-1,295,554 discleoses a coffee maker for brew-
ing coffee powder packed into a cartridge. The coffee maker is
provided with a pressurized hot water sprinkler and with a dis-
pensing cup movable relative thereto. The dispensing cup is pro-
vided with an open hollow space, i.e. a brewing chamber, as well
as with a second space; communicating with a perculator spout for

dispensing the brewed coffee beverage. Between the hollow space



provided with a pressurized hot water sprinkler and wth a dis- pensing cup
novabl e relative thereto. The dispensing cup is pro- vided with an open

hol | ow space, i.e. a brewing chanber, as well as with a second space,
communi cating with a percul ator spout-fé&r — di spensing the brewed cof fee
beverage. Between the hollow space - 3 for receiving the cartridge and the
second space, a plate is pro- vided whose top side has a plurality of

needl es. Each of these needles has a conical outer surface as well as
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To axially move the dispensing cup relative to the hot water
sprinkler, a not further shown drive means is provided. When the
dispensing cup is moved towards the hot water sprinkler, the top
of the cartridge is pierced by the needles provided on the hot wa-
ter sprinkler, while the bottom of the cartridge remains intact
because the needles on the plate have a length that is approxi-
mately equal to, but not greater than the distance between an an-
nular shoulder at the bottom of the hollow space and an annular
groove, serving to receive the above mentioned plate. The height
of the needles on the plate between the hollow space and the sec-
ond space, thereby, is chosen such that the needles at the most
touch the bottom of the cartridge, but do not weaken it or even
pierce it when the brewing chamber ig closed. The brewing water
having fed into the interior of the cartridge, the bottom thereof
is deformed outwards under the influence of the heat and the pres-
sure such that the needles penetrate the bottom of the cartridge
and gradually pierce it.

The document EP-A-1,101,430 discloses a cartridge for a bever-

age filter cartridge system. The gide wall of this cartridge is

provided with several steps for supporting a filter member or a



pierce it when the brewing chanber is closed. The brewing water having fed
into the interior of the cartridge, the bottomthereof is deforned

out wards under the influence of the heat and the pres- sure such that the
needl es penetrate the bottom of the cart4idge and gradually pierce it. The
docunent EP-A-1, 101,430 discloses a cartridge for a bever- age filter
cartridge system The side wall of this cartridge is provided wth several
steps for supporting a filter nmenber or a - 4 porous nenbrane, such that a

free space remains between_ the filter elenent and the_ nenbrane, )
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brOkenBoth the cover and the bottom of the cartridge holder are equipped
with a hollow piercing member. If the cartridge hclder is closed
by means of the cover, both the cartridge cover and the cartridge
bottom are pierced by means of the respective piercing elements.
The piercing element located at the bottom of the cartridge holder
is designed such that an outlet for the prepared beverage is cre-
ated as soon as the bottom of the cartridge is pierced.

It is an object of the present invention to provide a beverage
machine for preparing a hot beverage by brewing and extracting a
substance received in a cartridge in which the cartridge is broken
open and pierced, respectively, to form a beverage outlet only at
a predetermined moment and at a predetermined location.

It is a further object of the present invention to provide a
beverage machine for preparing a hot beverage by brewing and ex-
tracting a substance received in a cartridge in which the contami-
nation of the machine by the extract leaving the cartridge in liqg-
uid form should be reduced.

It is a further object of the present invention to provide a

beverage machine for preparing a hot beverage by brewing and ex-

tracting a substance received in a cartridge in which the pressure



open and pierced, respectively, to forma beverage outlet only at a
predeterm ned nonent and at a predeterm ned location. It is a further

obj ect of the present invention to provide a beverage machine for
preparing a hot beverage by brewi ng and ®&x= tracting a substance received
in a cartridge in which the contam - nation of the machine by the extract

| eaving the cartridge in lig- uid formshould be reduced. It is a further
obj ect of the present invention to provide a beverage machine for
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portlon relative to the closure element is such that the cartridge cover
I's pi ePEERTRY tRePficrse piber argridge cover.

Further, the machine comprises, for piercing the cartridge
bottom portion, at least one second piercing member comprising at
least one piercing tip portion and at least one outlet channel.
Thereby, means are provided for axially moving the lower brewing
chamber portion relative to the closure element for closing the
brewing chamber. The length of the path of the axial movement of
the lower brewing chamber portion relative to the clogure element
is such that the cartridge cover is pierced by the first piercing
element, while the second piercing element penetrates or pierces
the cartridge bottom at the most to such an extent that the outlet
channel of the second piercing element does not communicate with
the interior of the cartridge.

Due to the fact, upon closing the brewing chamber, that the
lowexr portion of the brewing chamber, together with the cartridge
received therein, is axially moved relative to the closure element
to such an extent that the tip of the second piercing member pene-
trates the bottom of the cartridge at the most only to such a de-
gree that the outlet channel does not yet communicate with the in-
terior of the cartridge, it can be ensured that the bottom of the
cartridge is fully pierced, upon feeding pressurized brewing water

into the cartridge, at a relatively low pressure level of the



el ement, while the second piercing el enent penetrates or pierces the
cartridge bottomat the nost to such an extent that the outlet channel of
t he second piercing el enent does not conmunicate with the interior of the
cartridge. Due to the fact, upon clostng the brew ng chanber, that the

| ower portion of the brewi ng chanber, together with the cartridge received
therein, is axially noved relative to the closure elenent to such an
extent that the tip of the second piercing nenber pene- trates the bottom
of the cartridge at the nost only to such a_de- gree that the outlet
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the cartridge, whereby simultaneously a certain overpressure can
be built up in the interior of the cartridge before the liquid ex-
tract is discharged from the cartridge.

According to a further aspect, the invention provides a bever-
age machine for preparing a hot beverage by brewing and extracting
a substance received in a cartridge having a cartridge cover and a
cartridge bottom portion. The brewing machine comprises a brewing
chamber adapted to receive the cartridge for brewing and extract-
ing the substance contained in the cartridge with a lower brewing
chamber portion and a closure element, a pump for feeding brewing
water under pressure into the brewing chamber, at least one first
piercing member adapted to pierce the cartridge cover and attached
to the closure element, and at least one second piercing member
adapted to pierce the cartridge bottom portion and attached to or
located in the region of the lower brewing chamber portion.

Means are provided for axially moving the second piercing mem-
ber attached to or located in the region of the lower brewing
chamber portion relative to the lower brewing chamber portion to
such an extent, after the brewing chamber having been closed by
the closure member, that the bottom of the cartridge is pierced.

In this way, the bottom of the cartridge can be pierced independ-



a substance received in a cartridge having a cartridge cover and a
cartridge bottom portion. The brew ng nmachi ne conprises a brewing chanber
adapted to receive the cartridge for brewing and extract- ing the substance
contained in the cartridge with a | ower 7orewi ng chanber portion and a
closure elenment, a punp for feeding brewing water under pressure into the
brew ng chanber, at |east one first piercing nenber adapted to pierce the
cartridge cover and attached to the closure elenent, and at |east one
second pi ercing nenber  adapted to pierce the cartridge bottom_portion and
attachedtiy of thecatedird PRerpEg§PBnOSf thRebrswenIbebamhgrchaAbERIBOrti on.
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recess directed towards the inferior of the cartridge and di nensi oned such
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towards the interior of the cartridge and dimensioned such that
the front portion of a piercing member adapted to pierce the bot-
tom of the cartridge body can extend into the recess, once the
cartridge bottom has been pierced, without piercing the first
gieve-like member.

A second sieve-like member can be located between the cover of
the cartridge body and the substance contained in the cartridge,
also having a central recess directed towards the interior of the
cartridge and dimensioned such that the front portion of a pilerc-
ing member adapted to pierce the cover of the cartridge can extend
into the recess, once the cartridge cover has been pierced, with-
out piercing the second sieve-like member.

According to a final aspect, the invention alsc provides a
method of preparing a hot beverage by brewing and extracting a
substance received in a cartridge. In this method, the cartridge
is placed into a brewing chamber and a first side of the cartridge
18 pierced by means of a first piercing member. Then, the car-
tridge is weakened or partially pierced at the opposite side of
the cartridge by means of a second piercing member to such an ex-
tent that a beverage outlet channel of the second piercing element

is not yet connected to the interior of the cartridge. Finally,



tomof the cartridge body can extend into the recess, once the cartridge
bott om has been pierced, without piercing the first sieve-like nenber. A
second sieve-like nmenber can be | ocated between the cover of the cartridge
body and t he substance contained in the&artridge, also having a central
recess directed towards the interior of the cartridge and di nensioned such
that the front portion of a pierc- ing nenber adapted to pierce the cover
of the cartridge can extend into the recess, once the cartridge cover has
been pierced, with- out piercing the second sieve-like nenber. According to
a finaPr8¥pest watRs irvERL BRTANSH Br BYEHAEJaWakerhEEe6f CHABPEL RE ADRot
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connected to the interior of the cartridge. Finally, brewi ng water is
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the inter f artridge to create a hydraulic overpressure in the
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which: Fig shows a strictly sthematic view of the beverage machine

according to the invention, together with a cartridge, in a par-
tially sectioned view;

Fig. la shows an enlarged view of the lower piercing member;

Fig. 2 shows a longitudinal sectional view of the brewing
chamber and of the cartridge in a first phase during the closing
of the brewing chamber;

Fig. 3 shows a longitudinal sectional view of the closed brew-
ing chamber and of the cartridge before brewing water is injected
into the brewing chamber;

Fig. 4 shows a longitudinal sectional view of the closed brew-
ing chamber and of the cartridge during the injection of brewing
water into the brewing chamber; and

Fig. 5 shows a longitudinal sectional view of the closed brew-
ing chamber and of the cartridge according to an alternative em-
bodiment of the invention.

Fig. 1 shows a strictly schematic view of an embodiment of a
beverage machine, designed in the present example as a coffee
maker. Particularly, shown in Fig. 1 are a brewing chamber 1, a
fresh water tank 5, a pump 6 as well as a boiler 7. The brewing
chamber 1, shown in a longitudinal sectional.view, comprises a

lower portion 2 and a closure element 3. Also shown in Fig. 1 in a



~according to the invention, together with a cartridge, in a par- tially
sectioned view, Fig. la shows an enl arged view of the |ower piercing
menber; Fig. 2 shows a |ongitudinal sectional view of the brewi ng chanber
and of the cartridge in a first phase-d#ting the closing of the brew ng
chanber; Fig. 3 shows a |ongitudinal sectional view of the closed brew ing
chanber and of the cartridge before brewing water is injected into the
brewi ng chanber; Fig. 4 shows a |ongitudinal sectional view of the closed
brew ing chanber and of the cartridge during the injection of brew ng
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vi ew ofy phheacl-esedebiew ing chanber and of the cartridge according to an
alternative em bodinment of the invention. Fig. 1 shows a strictly

schemati ¢ vllbw otaas éntodimeng dhea lowevepage inackRi e, tdes ibgred nion chiaen -
present_ex |le,as a coffee ,maker. Particularly, shown in Eig. 1 are a

br evi nEEnanbEr Lhe 2Ot Pes Tafater Kalie & SRTTE FL L do FEGHST 7.
The br ewvagy,chagbebrl sheh@in Rha |BRelitdd Nale 158l AMwnV 8% tERMH5RS a
| ower portion 2 and a closure el enent 3. so shown in Fig. 1 ina- 9
schemaEPEVLERE £0d ek ldednicofdle wdwli ged atdmer imfyenendomedwserny thgr ound
coffee h or. A i.xin I r rti,0 f .t i a er
lto ”]ig)wg?):_f gg%%g) er gr?dt?lg %hrréE cngg\lgﬁlg“%%gn%n%né %rheesgjgl(?- ut%:@ve f%élrrpe 3'ﬁot

shown fprt héodiaw nie biewtimer cllzomerare the nmeans required for realizing

t he axi al rﬁ_hat ir]lve novenent between thg)'r | gwer portion 2 of the brew ng
chanber 1 and®t HEVEFoBGEE 18P erre h SHIOG FGAHTE b rle AT LRt &L

outer base portion 10 and an inner cartridge receptacle 11. Both
the base portion 10 and the cartridge receptacle 11 have essen-
tially circular shape. The cartridge receptacle 11 is adapted to
receive the cartridge 4 in a positively fitting manner and sup-
ported on the outer base portion 10 by means of springs 12. The
top portion of the cartridge receptacle 11 facing the closure mem-
ber 3 is provided with an annular shoulder 13. The outer base por-
tion 10 is provided with an annular flange 24, constituting, to-
gether with the shoulder 13 of the cartridge receptacle 11, an ax-
ial limit stop during closing the brewing chamber 1.

The bottom of the outer base portion 10 is provided with a
piercing member 15, having a central outlet channel 16. The pierc-
ing member 15 can extend into the interior of the cartridge recep-
tacle 11 through an opening 17 provided in the bottom of the car-
tridge receptacle 11. Below the bottom of the base portion 10, a
Y-shaped beverage outlet 18 is located, communicating with the
central outlet channel 16 of the piercing member 15. The cartridge
receptacle 11 simultaneously gerves as a finger guard inasmuch as
it prevents access to the piercing member 15 as long as the coffee
maker is in its rest position as shown in Fig. 1.

The bottom of the closure member 3 facing the lower portion 2
of the brewing chamber 1 is provided with a piercing member 20,

too. Through this piercing member 20, the brewing water required



The | ower portion 2 of the brewing chanmber 1 conprises an outer base
portion 10 and an inner cartridge receptacle 11. Both the base portion 10
and the cartridge receptacle 11 have essen- tially circular shape. The
cartridge receptacle 11 is adapted to #eceive the cartridge 4 in a
positively fitting manner and sup- ported on the outer base portion 10 by
means of springs 12. The top portion of the cartridge receptacle 11 facing
the closure nem ber 3 is provided with an annul ar shoul der 13. The outer
base por- hlon 10 is provided with an annular flange 24, constituting, to-
get her t@Ft rFWéngh6Hﬁd@Ft{§05ﬁnﬂh§h€aFPﬁﬁ&§ePP@@@ﬁt§CP§ fed dRtaxthpain-

it %EQ@ogUBEth%|9§kﬂglhB% QrGangheea@Bﬁr %heTEQ%QQEhgnh%EbEQe euagr

base portion 10 is provid a piercing nmenbe ving a central
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as shown in Fig otto e closure ne flaci ng the | ower
portion 2 Ghet herbrédbgrg4chanbelstsi s pupvsdaﬂeﬁnﬁbwarppemcuog aerdbar 20,
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Even if such a cartridge 4 is suitable to receive any sub-
stance extractable by means of water, in the following, it is as-
gsumed that it is filled with ground coffee, i.e. coffee powder,
'adapted to be used to prepare a regular coffee or an espresso cof-
fee beverage.

Preferably, the bottom 4b is slightly bossed, i.e. it is
curved to the outside to a convex shape. Moreover, the cartridge 4
is preferably provided with an upper sieve-like member 25 and with
a lower sieve-lilike member 26. Thereby, the upper member 25 serves
as a distribution sieve member and the lower member 26 ag a col-
lection sieve member. The two sieve members 25, 26 are provided
with a plurality of apertures through which the brewing water can
be fed into the interior-of the cartridge 4, and the coffee bever-
age can escape from the interior of the cartridge 4 filled with
coffee powder, respectively. Both sieve members 25, 26 comprise
each a central recess 33, 34 directed to the interior of the car-
tridge 4 into which the corresponding piercing members 15, 20 can
extend after the cover 4a of the cartridge 4 and the bottom 4b
thereof, respectively, have been pierced, without damaging the

gieve members 25, 26.



menber 20 and serving for sealing the top portion of the cartridge 4 with
regard the | ower portion of the cartridge 4. The cartridge 4 conprises a
cup-shaped | ower portion and a cover 4a wel ded thereto. Both the
cup-shaped | ower portion and the coverlZa—are nade of an oxygen

i nperneable multi layer foil of plastic material, whereby particularly the
foil constituting the cup-shaped |Iower portion of the cartridge 4 should
be elastic. Even if such a cartridge 4 is suitable to receive any sub-
stance extractabl e by neans of water, in the followng, it is as- suned
that it is FPel edfhpehrgyeandschbef ke, extsacesff ée perdéved hahpeed tbebe
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si eve menbers 25, 26 are provided with a plurality of apertures through

whi ch thébbEariingieaeemenaar BE tedvest ot kyendvedistrabutige thar breWgass,

and th f ever - e _capn_escape fraomthe interior._of the cartridge 4
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sieve member 25 and the cartridge cover 4a, and between the lower
collection sieve member 26 and the cartridge bottom 4b, respec-
tively. Instead of the free sgpaces 14, 19 shown in the drawings,
the sieve members 25, 26 could also be provided with recesses in
the shape of channels in which the brewing water flows to be dis-
tributed over the cross section of the cartridge 4, and in which
the extracted beverage flows to be collected, respectively. In
this case, the sieve members 25, 26 can be directly supported by
the cover 4a of the cartridge 4 and the bottom 4b of the car-
tridge, respectively, on the raised portions extending between the
channels.

Fig. la shows an enlarged side view of the piercing member 15.

The piercing member 15 is provided with a two-tiered tip 28,
whereby the first portion 28a has conical shape having a smooth
jacket surface and ending in an acute tip end, while the second
portion 28b has the shape of a truncated cone with a larger cone
angle and is provided with several radial apertures 29, opening
into the central outlet channel 16. The lower portion of the
piercing member 15 is provided with a thread 31 by means of which
it can be screwed into the bottom of the lower portion 2 of the

brewing chamber 1. Instead of radial apertures 29, the second por-




25, 26 serve to ensure, on the one hand, that the coffee powder cannot
escape the cartridge 4 once its cover 4a and its bottom 4b, respectively,
have been pierced. On the other hand, the upper dis- tribution sieve nmenber
25 serves to evenly distribute the brewihg- water entering the cartridge 4
over the entire cross section of the cartridge 4, while the | ower

col l ection sieve nenber 26 serves to ensure that the liquid coffee extract
flows to the central piercing nenber 15. To this end, both at the top and
the bottom free sgaces 14, 19 are provided between the upper distribution
si eve heRBef8b5candbenere¥itefldgéosopsrmRAS  aldthebitéan lvhexFending out-
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towards the closure member 3. Thereby, the cartridge receptacle 11
is pushed into the outer base portion 10 of the lower portion 2 of
the brewing chamber 1 against the force of the springs 12. Simul-
taneously, the upper piercing member 20 penetrates the cover 4a of
the cartridge 4, while the lower piercing member 15 abuts against
the bottom 4b of the cartridge 4 and pusheg the bottom 4b upwards,
with the result that the cartridge bottom 4b is deformed towards
the cartridge cover 4a and the internal volume of the cartridge 4
is decreased. Due to the fact that the cup-shaped lower portion of
the cartridge 4 is made of an elastic material and that the car-
tridge bottom 4b is bossed, the cartridge bottom 4b can be rela-
tively easily deflected in a direction towards the cartridge cover
4a.

Fig. 3 shows a longitudinal sectional view of the closed brew-
ing chamber 1 and the cartridge 4 before brewing water is inijected
into the cartridge 4. The closed state of the brewing chamber 1 is
realized by mechanically moving the lower portion 2 of the brewing
chamber 1 upwards to such an extent that the shoulder 13 of the
cartridge receptacle 11 rests against the flange 24 of the outer

base portion 10. Simultaneously, the cartridge cover 4a is hydrau-



- 12 tion 28b can be provided, for exanple, with axially extendi ng out-

| et grooves, channels or the |like. Mdreover, instead of the thread 31, for
exanpl e a push-fit connection can be provided for attach- ing the piercing
menber 15 to the bottom of the | ower poikBion 2 of the brewi ng chamber 1.
In any case, the outlet channel and the ra- dial outlet openings 29,
respectively, are | ocated behind or, as seen in the draw ng, below the tip
28. Fig. 2 shows a longitudinal sectional view of the brewing chanber 1
and the cartridge 4 in a first phase during closing the brew ng chanmber 1.
The califPdd¥ ZCRaFPnYibEereiffyenced tonttdea e rtaddas fgstoacédpt 28 Ehe1, the
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is injected into the cartridge 4. The closed state of the brew ng chanber

1 is peafigad2Bp mechimsieral Ionigowosd ttiee loawer ther thiusmwinhopfchemdelyr dwiisy
closed, but before brewing water is injected into the cartridge 4.

Because the cartridge bottom 4b rests against the second por-
tion 28b of the piercing member 15, it can be ensured that the ra-
dial apertures 29 and the outlet channel 16, respectively, do not
yet communicate with the interior of the cartridge 4, even if the
cartridge bottom 4b is already perforated. Instead of the here
shown perforating of the cartridge bottom 4b by the tip 28 of the
piercing member 15, it may be sufficient to partially weaken the
cartridge bottom 4b by means of the tip 28, but without the tip 28
really perforating the bottom 4b. In any case, the cartridge cover
4a is made of a material having a lower extensibility and/or a
lower tear strength than the material of which the cartridge bot-
tom 4b is made, to ensure that the upper piercing member 20 perfo-
rates the cartridge cover 4a, while the cartridge bottom 4b is
perforated at the most by the tip 28 of the relating piercing mem-
ber 15.

Fig. 4 shows the so-called brewing and extracting phase in a
view similar to the view in Fig. 3. In this phase, water is fed
from the fresh water tank 5 into the boiler 7 by means of the pump
6. In the boiler 7, the water is heated to the required brewing

temperature. The heated and pressurized water is led via the upper



chanmber 1 upwards to such an extent that the shoulder 13 of the «cartridge
receptacle 11 rests against the flange 24 of the outer base portion 10.

Si mul t aneously, the cartridge cover 4a is hydrau - 13 Ilically sealed with
reference to the cartridge bottom4b-atl4he outside, due to the fact that
t he gasket 23 provided at the bottom of the closure element 3 is pressed
against the top of the car- tridge cover 4a to seal it radially against the
outside. Further, it can be seenin Fig. 3 that the tip 28 of the piercing
menber 15 provided at the bottomof the | ower portion 2 of the brew ng
cham BeéRTElngaPerbarafPyinte Fheserpset Lbnbesyeeni §hel spvepedat PEEeShSt he
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rel ati Ag piercrng nem
member 3 and that the cartridge bottom 4b is deflected downwards
such that the internal volume substantially reaches its former
value. Duxring the iﬁjection of brewing water into the cartridge 4,
any gas present in the interior of the cartridge 4 can escape
through the radial gap between piercing tip 28 and cartridge bot-
tom 4b, thus ensuring an even moistening of the coffee powder 8
received in the cartridge 4. By pressing the cartridge bottom 4b
downwards, as herein before described, the opening in the bottom
4b of the cartridge 4 is increased to such an extent that the ra-
dial apertures 29 and, thereby, the outlet channel 16 communicate
with the interior of the cartridge 4. Now, the liquid coffee ex-
tract can flow from the lower sgpace 19 through the radial aper-
tures 29 in the piercing member 15 into the outlet channel 16 and,
there from, into the beverage outlet 18, from where it can be dis-
pensed into a not further shown beverage container.

The mechanical weakening and piercing of the cartridge bottom

4b, respectively, as previously described, brings along a number

of substantial advantages:

¢ The cartridge bottom 4b igs weakened or pierced at a pre-

determined location in a well defined manner.



ber 15. Fig. 4 shows the so-called brewing and extracting phase in a view
simlar to the viewin Fig. 3. In this phase, water is fed fromthe fresh
water tank 5 into the boiler 7 by means of the punp 6. In the boiler 7,
the water is heated to the required brewWbng tenperature. The heated and
pressurized water is led via the upper - 14 piercing nenber 20 into the
space 14 between the cover 4a and the upper distribution sieve nenber 25,
where it is evenly distributed over the cross section of the cartridge 4.
Through the openings provided in the upper distribution sieve nenber 25,
the brewi ng watéftemt brswihg iwateri besobeehe indectiedge ntoanlieextractisigehe

cof - fee powder. _Through the openings provid in.the lower collectign
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the cartridge 4 is positively surrounded by the cartridge receptacle 11,
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Now, the Iiquid %gghfet%aﬁ the danger of contamination is reduced because
the liquid coffee extract cannot suddenly escape from the
cartridge as is the case with a cartridge that is pierced
only under the influence of the pressurized brewing wa-
ter. On the other hand, the gaseous medium contained in
the cartridge, for example air and/or CO,, can escape
downwards through the narrow radial gap between piercing
tip and cartridge bottom once brewing water is injected
into the cartridge from the top thereof. The result is
that the ground coffee contained in the cartridge is ho-
mogenously moistened over the entire cross section of the

cartridge once the brewing water flows into the cartridge

from its top.

¢ The brewing water pressure required for piercing the car-
tridge bottom and for enlarging the pierced opening, re-
spectively, is comparatively low.

¢ The brewing water pressure required for piercing the car-
tridge bottom and for enlarging the piexced opening, re-

spectively, can be more exactly calculated.



tract can flow fromthe | ower space 19 through the radial aper- tures 29 in
the piercing nenber 15 into the outlet channel 16 and, there from into

t he beverage outlet 18, fromwhere it can be dis- pensed into a not further
shown beverage container. The nechani-caléweakeni ng and pi ercing of the
cartridge bottom 4b, respectively, as previously described, brings along a
nunber of substantial advantages: The cartridge bottom 4b is weakened or
pierced at a pre- determned |ocation in a well defined manner. - 15

After brewi ng water has been injected into the cartridge, a continuous

enl ar genent of* t Beeprartceddopentrgshawt haghear nahdgecborivm takesaptase by

gradual |y generati a__hydraulic.overpressure in_the _ipteri,or of e
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downwar ds towar dshéhbrpwehgi egefeoben. wbua, bkhemphgued. coffee extract can
smoot hly flow out downwards through the continuously enlarging outlet
cross section * nThaebotbemr opi thei ngrhentige, heknoeti te badrabidpentunesdare

conti nuously nore_an re exposed _durjng.pressing the cartridge bottom
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escape fromthe cartridge as is the Case with a cartridge that Is pierced
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piercing .tip anflagcadtri dge bottom once brew ng water is injected into the
cartridge fromthe top thereof. The result is
Instead of perforating the bottom of the cartridge by means of
the lower piercing member, alternatively, the design could be such
that the bottom 4b is only weakened by the lower piercing member
15 upon mechanically closing the brewing chamber 1, without the
lower piercing member 15 penetrating the bottom 4b of the cax-
tridge 4. In any case, even by means of a mechanical weakening, it
can be ensured that the bottom of the cartridge is continuously
broken open at a well defined location even if the brewing water
is injected into the cartridge with a relatively low pressure. In-
dependently there from, the lower piercing member 15 could be pro-
vided with a pressure control valve, opening only after a certain
overpressure 1is reached to release the outlet channel 16.
Fig. 5 shows an alternative embodiment in a view similar to
Fig. 4. In this embodiment, the lower piercing member 15a ig not
fixedly attached to the lower portion 2 of the brewing chamber 1,
but axially movable in the direction of the arrow Pl and relative
to the lower portion 2 of the brewing chamber 1. The means re-
quired to move the piercing member 15a are not shown. This embodi-
ment shows the advantage that the moment in which the bottom 4b of
the cartridge 4 is pierced can be arbitrarily chosen, independ-
ently of the closing operation of the brewing chamber and of the

hydraulic pressure existing in the interior of the cartridge.



that the ground coffee contained in the cartridge is ho- nobgenously

noi stened over the entire cross section of the <cartridge once the brew ng
water flows into the cartridge fromits top. The brewi ng water pressure
required for piercing the car- tridge bb¥tem and for enlarging the pierced
opening, re- spectively, is conparatively low. The brew ng water pressure
required for piercing the car- tridge bottomand for enlarging the pierced
openi ng, re- spectively, can be nore exactly calculated. - 16 The
cartridge may show hi gher manufacturing tolerances wth regards of its
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the radial apertures and the outlet channel 16a of the piercing
member 1l5a communicate with the interior of the cartridge such
that the liguid coffee extract can flow out through the outlet
channel 16a. This variant has the advantage that the moment in
which the cartridge bottom 4b is pierced can be chosen independent
of the closing operation of the brewing chamber and of the injec-
tion of brewing water into the cartridge. Otherwise, the alterna-
tive embodiment described herein before shows most of the previ-
ously named advantages.

The solution according to the invention can be realized in
substantially all kinds of coffée makers. Particularly suitable
are not only manual coffee makers with a manually insertable car-
tridge holder, but also gemi-automatic coffee makers in which the
cartridge is manually inserted into the cartridge receptacle and
automatically removed as well as fully automatic coffee makers in
which the cartridge is both automatically inserted into the car-
tridge receptacle and automatically removed there from. However,
essential is that a certain relative axial movement between the
cartridge received in the lower portion of the brewing chamber and
the closure element takes place upon cloging the brewing chamber,
to ensure that, on the one hand, the cartridge cover is reliably
pierced and, on the other hand, the cartridge bottom is at least

partially weakened. Such relative movement usually has to amount



vided with a pressure control valve, opening only after a certain
overpressure is reached to rel ease the outlet channel 16. Fig. 5 shows an
alternative enbodinment in a viewsimlar to Fig. 4. In this enbodi nent,
the | ower piercing nenber 15a is not - fi&%edly attached to the | ower portion
2 of the brewing chanber 1, but axially novable in the direction of the
arrow P1 and relative to the lower portion 2 of the brewi ng chanber 1. The
nmeans re- quired to nove the piercing nmenber 15a are not shown. This
enbodi - nent shows the advantage that the nonment in which the bottom 4b of
the cafFPrFayerali wiplépeeareapnfecarbber el zeHosEAr PHABRER- DENIPRNET

t he cl gsi ng i OF the b 1 a a : y i ssure
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bot t omdbmi, sapepindllesipitreymathenithe abhediraglwat diikasmberanipmpeoted
into th tog ﬁi,tpe cartridge 4. Also in this case, the piercing operation
can beSSQFF A dPfnmeEB2dfBps. I1n other words, in a first step, the
cartridge bottom4b is pierced to such an extent that the outlet channel
16a in the inte- rior of the piercing elenment 15 does not yet comrunicate
with the interior of the cartridge 4; thus, the gas contained in the inte-
rior of the cartridge 4 can escape. In a second step, the piercing nenber
15a is pushed further into the cartridge bottom4b until the radial
apertures and the outlet channel 16a of the piercing nenber 15a

comuni cate with the interior of the cartridge such that the liquid coffee
extract can flow out through the outlet channel 16a. This variant has the
advant age that the nonent in which the cartridge bottom4b is pierced can -
be chosen i ndependent of the closing operation of the brew ng chanber and
of the injec- tion of brewing water into the cartridge. O herw se, the
alterna- tive enbodi nent descri bed herein before shows nost of the previ-




ously naned advantages. The sol ution according to the invention can be
realized in substantially all kinds of coffee nmakers. Particularly
suitable are not only nmanual coffee makers with a manually insertable car-
tridge holder, but also sem -automati-c t®ffee makers in which the
cartridge is manually inserted into the cartridge receptacle and
automatically renoved as well as fully automatic coffee nmakers in which
the cartridge is both automatically inserted into the car- tridge
receptacl e and automatically renoved there from However, essential is
that a certain relative axial novEARERRtbELREEF the cartridge received in
the I ower portion of the brew ng chanber and the closure el enent takes
pl ace upon cl osing the brewi ng chanber, to ensure that, on the one hand,
the cartri dje Beverags mekhdbkyfopi prepdrand, aohocthbecothagehbpdpreweng

cartrid% b%%ton1Ls at least partiall, akened. Sucg rehgtLve novenent
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second piercing nenber adapted™to pierce said cartridge '
bottom portion, said at least one second piercing member compris-
ing at least one plercing tip portion and at least one outlet
channel, characterized in that means are provided for axially mov-
ing said lower brewing chamber portion relative to said closure
element for closing said brewing chamber, the length of the path
of said axial movement of said lower brewing chamber portion rela-
tive to said closure element being such that said cartridge cover
is pierced by said first piercing element, while said at least one
second piercing element penetrates or pierces said cartridge bot-
tom at the most to such an extent that said outlet channel of said
at least one second piercing element does not communicate with the

interior of said cartridge.

2. Beverage machine for preparing a hot beverage by brewing
and extracting a substance received in a cartridge having a car-
tridge cover and a cartridge bottom portion, comprising a brewing
chamber adapted to receive gaid cartridge for brewing and extract-
ing the substance contained in said cartridge with a lower brewing
chamber portion and a closure element, a pump for feeding brewing
water undér pressure into said brewing chamber, at least one first
piercing member adapted to pierce said cartridge cover and at-

tached to said closure element, and at least one second piercing



bottom portion, said at | east one second piercing nenber conpris- ing at

| east one piercing tip portion and at | east one outlet channel,
characterized in that nmeans are provided for axially nmov- ing said | ower
brewi ng chanber portion relative to sai@dO0ctosure elenent for closing said
brewi ng chanber, the length of the path of said axial novenment of said

| ower brew ng chanmber portion rela- tive to said closure elenent being such
that said cartridge cover is-pierced by said first piercing elenment, while
said at | east one second piercing elenment penetrates or pierces said

cart ri G§BPRSt 29pBHES TONRIRESE £616uERTAX 168Ce MOTLREY POALA oBUEINE: 3¢hannel
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interior of said cartridge. 2. Beverage machine for preparing-a hot
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havi ng.a car- tridge cover and a cartridge bottom portion, .c rising a
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portion and a closure elenent, a punp for feeding brewing water under
pressuit® SRt J8WEThPERWAFIC FRAHEEr RONLdeR tonsudly en pitendi,ng iveréhe

adapt e .pLer iLd A C r._an -t to rd_cl re
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sai d cactrodgefbettidncpattiidyecand atiericeched to or | ocated in the region of
said | ower brew ng chanber portion, characterized in that neans are

provided for axially mov- ing said at |east one second piercing menber
attached to30r pbQera@keralhihBeabedk8ingf t3alcd sianer, BhawaRgeharbenin
portion relative to said |ower brew ng chanber portion to such an extent,
after thet Feédi pg damecrivafilagthedercliogemamparhd sclagsmodiade rversaithat
the b%ﬁ%%ﬁk%feﬁghgn%a%kh!%%id!%tph%%%%dsecond piercing member is at-
tached to said lower portion of said brewing chamber, whereby sgaid
outlet channel provided in said at least one second piercing mem-
ber is located below and behind, respectively, said piercing tip

of said at least one second plercing member, as seen in axial di-

rection.

4. Beverage machine according to claim 3, characterized in
that, by injecting brewing water into the cartridge, said bottom
of said cartridge is opened by means of said second piercing mem-
ber located at the lower portion of the brewing chamber to such an
extent that the outlet channel of gaid second piercing member com-

municates with the interior of said cartridge.

5. Beverage machine according to claim 3, characterized in
that said second piercing member located at the lower poxrtion of
the brewing chamber comprises a two-stage piercing portion,
whereby a first stage is designed as a piercing tip and whereby
the second stage is provided with at least one opening communicat-

ing with said outlet channel.



3. Beverage nmachine according to claim1, characterized in that said at

| east one first piercing nenber is attached to said closure elenent and
said at | east second piercing nenber is at- tached to said | ower portion of
said brewi ng chanber, whereby said out®2®t-channel provided in said at

| east one second piercing mem ber is |ocated bel ow and behi nd,
respectively, said piercing tip of said at |east one second piercing
menber, as seen in axial di- rection. 4. Beverage machine according to
claim3, characterized in that, by injecting_brewing water into the
cartridge, Sai BEKBrE8MH MBFNsBEdAEEPERLBgetPsCoPEfed  byhAtaAESEE 284 4 second

pierCiEﬂaEEHBiQGEﬁEBEBtEQeéEﬁ%?emé%ﬂé% Eg%%%%ﬂ gt the 9%%@&”?099%8996ft0

such an extent that the out channel sal d second piercing nenber com
muni catbs WwreRinhgechatmberocombrsiaied eatwpr-dgegebSpiBeveénggeomadbnne

accordi tp claim3, characterized in that said second pierci.ng. nenper
ocat ctPEFePHe st ipt EFaReoFS BRE1HREN AY SnBHBEEIC8bEPeaEIn P AGSEFage
pi erci gHeP8ELLAR, stwher By paotlinst &tiafeekicdeshanedagsad1pi euehhdgt bprand
wher eb the second stage Is provided with at | east one openi ng communi cat -
i ng mﬁ{ﬁtséﬁﬁréﬁﬁﬂéﬂsehéﬁﬁéﬁt chapnegs BavevadgetnmazhPNesaccording to claim
3, characterized in that said second piercing nenber |ocated at the |ower
portion of the brew ng chanber conprises a two-stage piercing portion

wher eby t he7ii Bstvegshggembshdasi goedrding pbectiatih 6i prasd wherebyerthbed

second . stage. i s Eéo%lded with essentiglly axially running out- |et
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according LRapkabflSa0EmBorahghakker buedackn that said first stage of said
second pi erci ng nmenber has coni- cal shape and a snooth jacket surface.
8. Beverage machine according to claim 3, characterized in
that said lower portion of said brewing chamber is provided with a
cartridge receptacle positively enclosing said cartridge, whereby
the bottom of the cartridge is deformed by feeding pressurized wa-
ter into the cartridge to such an extent that the outlet channel
provided in said second piercing member is connected to the inte-

rior of said cartridge.

9. Beverage machine according to claim 3, characterized in
that said first piercing member ig centrally attached to the clo-
sure member and said second piercing member is centrally attached
to the lower portion of the brewing chamber, whereby both said
first and second piercing members are provided with radial open-
ings for feeding the brewing water and for dispensging the ligquid

beverage extract, respectively.

10. Beverage machine according te claim 3, characterized in
that said closure member is provided with a gasket member radially
circumventing said first piercing member, said gasket member hy-

draulically sealing the cartridge cover relative to the cartridge



8. Beverage nmachine according to claim3, characterized in that said | ower
portion of said brewing chanber is provided with a cartridge receptacle
positively enclosing said cartridge, whereby the bottomof the cartridge
is defornmed by feeding pressurized wa- 22r-into the cartridge to such an
extent that the outlet channel provided in said second piercing nmenber is
connected to the inte- rior of said cartridge. 9. Beverage machi ne
according to claim3, characterized in that said first piercing nenber is
centrally attached to the clo- sure nenber and said second pierqin% menber
is cenPPéFPV att hBRe@UtEs ERES| BheERSorRESA1gESt HEOBr EWPRENShERBEr DIRMHer eby
both sai.d Ché&ggrqnd second piercing nenbers are provided wth radial open-
ings for feeding the brewing water and for dispensing the liquid beverage
extract, respectively. 10. Beverage nachi ne according to claim 3,

characteriz i t hat said. cl osure nber is provided with a gasket  nmenber
i aly | i culgurtang BarhipRr SECRrORBBNnGOnENBaR JearhakaCk e READAR !
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bottom at the outer side of the cartridge upon closing said brew ing
chambePOoriionBaudr ageaphehidae zeceprdiongst supbanted, cthgrddt beisgeorrt lonhat
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cartridge receptaclhe suppérted on said base portion. by neahs of springs,
sai d car thbdddereceptag eabd rjopuee dedbeirt bn ahikbulsded tacisngesaktber

cl osure nenber on i ¢ch s%kg | osyre nenber rests upon closing the brew ng
g
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Bever age nmachi ne accordi ng Po claim1l, characterized in
member upon closing the brewing chamber.

12. Beverage machine according to claim 11, characterized in
that said second piercing member is attached to said base portion,
whereby the bottom of the cartridge receptacle is provided with an
opening whose location corresponds inasmuch with the location of
the second piercing member that the second piercing member extends
through said opening when the cartridge receptacle is pressed into
said base portion upon closing the brewing chamber by said closure

element against the force of gaid springs.

13. Beveradge machine according to claim 3, characterized in
that said second piercing member located at the lower portion of
the brewing chamber or the conduit connected to said second pierc-

ing member is provided with a pressure control wvalve.

14, Beverage machine according to claim 2, characterized in
that the bottom of the cartridge, after the start of feeding brew-
ing water into the cartridge, is pierced by the piercing member
located at the lowexr portion of the brewing chamber or in the re-
gion of the lower portion of the brewing chamber to such an extent

that the liquid extract can flow out of the cartridge through the



that said second piercing nenber is attached to said base portion, whereby
the bottom of the cartridge receptacle is provided with an opening whose
| ocation corresponds inasmuch with the | ocation of the second piercing
menber that the second piercing nenber 2Xtends through said openi ng when
the cartridge receptacle is pressed into said base portion upon closing
the brew ng chanber by said closure elenent against the force of said
springs. 13. Beverage machine according to claim3, characterized in that
sai d second piercing nenber |ocated at the | ower portion of the brew ng
chanbeP1BECERE BEMRELt CEoRhECHER 25 SHEd§eEBABNELePEOVIAGIMERDERS S
provid it h.a ure control valve. 14. Beverage machi ne according to
clain1§?e%%%?ch§&§§Zd in that the bottomof the cartridge, after the
start of feeding brew ing water into the cartridge, is pierced by the

iercing nepper_ |ocated at,the | ower portion of the brew ng chanmber, or in
the re. gi ohoof BEREERdaeTapBiEr oRCBPERBIbEBurnG i Endhber Ao SEER  ARCexPent

that theaki geid exbeack GafbEkowsophko0fsbhewsaht i dgekkhr peabetheadid3ly
pi ercing nenber or through an outlet channel provided in the piercing

menber C1¥SUNBeREiBge SRAEhLAESAcPORYCAGTt Bepbarm $aidchasketemenbgri Ry -t hat
said c er._Ls.:proyide it g r..radial .
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at the,outer sjde of the cartridge upon closing said brew ing chanber. 16.
Beveraé@gnﬁ%ﬁmhgraccording to claimil4, characterized in that said second
pi erci ng nenber is attached to said base portion, whereby the bottom of
the cartridge receptacle is provided with an opening whose | ocation

corr espondslEnaBauehadgit hachankosarpoAioy to claim 14, characterized in

that said second piercing member is attached to said base portiomn,
whereby the bottom of the cartridge receptacle is provided with an
opening whose location corresponds inasmuch with the location of

the second piercing member that the second piercing member extends
through said opening when the cartridge receptacle is pressed into
said base portion upon closing the brewing chamber by said closure

element against the force of said springs.

17. Beverage machine according to claim 16, characterized in
that said second pierxcing member is attached to said base portion,
whereby the bottom of the cartridge receptacle ig provided with an
opening whose location corresponds inasmuch with the location of
the second piercing member that the second piercing member extends
through said opening when the cartridge receptacle is pressed into
said base portion upon closing the brewing chamber by said closure

element against the force of said springs.

18. Beverage machine according to claim 14, characterized in
that said second piercing member located at the lower portion of
the brewing chamber or the conduit connected to said second pierc-

ing member is provided with a pressure control valve.




t he second piercing nenber that the second piercing nenber extends through
sai d opening when the cartridge receptacle is pressed into said base
portion upon closing the brewi ng chanber by said closure elenment against
the force of said springs. 17. Beverage24raehi ne according to claim 16,
characterized in that said second piercing nmenber is attached to said base
portion, whereby the bottomof the cartridge receptacle is provided with
an openi ng whose | ocation corresponds inasnuch with the |location of the
second pi ercing nmenber that the second piercing nenber extends through
sai d opening when the cartridge receptacle is pressed into said base
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has been pierced, without piercing said sieve-like member.

20. Cartridge according to claim 12, characterized in that it
further comprises a second sieve-like member located between the
cover of said cartridge body and said substance contained in said
cartridge, said second sieve-like member having a central recess
directed towards the interior of the cartridge and dimensioned
such that the front portion of a piercing member adapted to pierce
said cover of said cartridge can extend into said recess, once the
cartridge cover has been pierced, without piercing said second

gieve-like member.

21. Cartridge according to claim 19, characterized in that a
free space or fluid channels are provided between said sieve-like
member and the bottom of said cartridge body in which the liquid

extract is collected.

22. Cartridge according to claim 20, characterized in that a
free space or fluid channels are provided between said first

sieve-like member and the bottom of said cartridge body in which



further conprises a second sieve-like nmenber |ocated between the cover of
said cartridge body and said substance contained in said cartridge, said
second sieve-like nmenber having a central recess directed towards the
interior of the cartridge and di nensi-ond -such that the front portion of a
pi erci ng nmenber adapted to pierce said cover of said cartridge can extend
into said recess, once the cartridge cover has been pierced, wthout

pi ercing said second sieve-like nmenber. 21. Cartridge according to claim
19, characterized in that a free space or_ fluid channels are provided
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in which.- 25 the liquid extract i.s collected, and in which a free space
or fI%F&bgﬁgﬁnSW?réF epF&Vﬁ&eﬁeﬁéﬂﬁEbﬁfL§%§ $EESRd“SFeve- | i ke nenber and

the cover of said cartridge in which the brewing water is dis- tributed
over the cross section of the cartridge. 23. Cartridge according to claim
19 or cl ai m220, Cérsracoer reeerdingt ket cilkémdtdt om cfladai @ Ocarcheirdgseird zed

bossed s 2dnabathid doe ancarding o @ 0halimadd r (ol alm 20, characterized in
that sai'd cartridge cover has a | ower ~ductility andlor tear strength than
the bottom of said cartridge. 25. Cartridge according to claim 19 or claim

20, characterized in that said bottomqf the cartridge is dinmensioned such

that at |e&ér FRECEIELE RGCPFHLBE tRe Chrditildg OFe et Mpetet CRPEEERE 1REA
tridgeibothem eBGe he chieWengothanels xS 1chrietuct 1 1A yTaihod of kepari ng

a hot beverage by brew ng a&nd ex-
strength than the bottom of said cartridge.

25. Cartridge according to claim 19 or claim 20, characterized
in that said bottom of the cartridge is dimensioned such that at
least the piercing tip of the piercing member penetrates the car-

tridge bottom once the brewing chamber is closed.

26. A method of preparing a hot beverage by brewing and ex-
tracting a substance received in a cartridge, characterized in
that the method comprises the steps of:

Providing a brewing chamber adapted for receiving the car-
tridge and having a first piercing member incorporating a brewing
water feed channel and a second piercing member incorporating a
beverage outlet channel;

Enclosing the cartridge in said brewing chamber and piercing a
first side of the cartridge by means of said first piercing mem-
ber;

Partially weakening the opposite side of the cartridge by
means of said second piercing member; and

Feeding brewing water through said brewing water feed channel
of said first piercing member into the interior of the cartridge

to create a hydraulic overpressure in the interior of the car-



tracting a substance received in a cartridge, characterized in that the
nmet hod conprises the steps of: Providing a brewi ng chanber - adapted for
receiving the car- tridge and having a first piercing nmenber incorporating
a brewing water feed channel and a secd®md-pi ercing nenber incorporating a
beverage outl et channel; Enclosing the cartridge in said brew ng chanber
and piercing a first side of the cartridge by neans of said first piercing
mem ber; Partially weakening the opposite side of the cartridge by neans
of said second piercing nenmber; and Feeding brew ng water through said

br ewi n§THASEr Fgéaewaﬁﬁ@ﬁndépgsahﬁ FPLF§F1%E§r ELRl kbabelti AFOPLRECEAL BYi or

of thegcapt LLAGRg FEeQEEﬁbemémgégr ayl lﬁgiaV%ehgﬁﬁeah nybigehakesi gL of the
car - 26 tridge, ereby~expanding the cartridge such that It is pierced
by sardnsecondhpi éentemgomeptiethat caaicdingehani esaliby beeakegedosicdett o

connect . t he 'nteriordof thedcantridﬁg to said beverage outlet channel in
sai d 58é8H8eBiéPcPﬁg neffb&P P?ETR1REt AGHCEE -prepari ng a hot beverage by

brewi ng and ex- tracting a substance received in a cartridge, characterized
in that the nmethod conprises the steps of: Providing a brew ng chanber
adapt ed for2Fecdi wehgoehefcrreraringeaahathhevagaaef Pysbrprénei agdnerber

| ncor perabLaggR,bLand, uater foed qhanngl.20d acsecand pierqlng ganber

i ncorporatinga beverage outl et channel’; "ENclosrng the cartrlgge in sad
br ewi nghebarher mantodi evtprgsas thesttepaeod: the cartridge by nmeans of
said first glercln nenﬁrbet, Pakghglly plerC|n%Othe cartnldgehat t he

opposite si goydi g ewing c er” adapted r receiv1pg the car-

tridge and having a first plercing member incorporating a brewing
water feed channel and a second piercing member incorporating a
beverage outlet channel;

Enclosing the cartridge in gaid brewing chamber and piercing a
first side of the cartridge by means of said first piercing mem-
ber;

Partially piercing the cartridge at the opposite side of the
cartridge by means of said second piercing member to such an ex-
tent that said outlet channel of said second piercing element is
not yet connected to the interior of the cartridge; and

Feeding brewing watexr through said brewing water feed channel
of said first piercing member into the interior of the cartridge
to create a hydraulic overpressure in the interior of the car-
tridge, thereby expanding the cartridge such that it is fully p-
ierced by said second piercing member at said opposite side to
connect the interior of the cartridge to said beverage outlet

channel in said second piercing member.

28. A method of preparing a hot beverage by brewing and ex-
tracting a substance received in a cartridge, characterized in
that the method comprises the steps of:

Providing a brewing chamber adapted for receiving the car-

tridge and having a first piercing member incorporating a brewing



cartridge by neans of said second piercing nenber to such an ex- tent that
said outlet channel of said second piercing elenent is not yet connected
to the interior of the cartridge; and Feedi ng brew ng water through said
brewi ng water feed channel of said fir28% piercing nenber into the interior
of the cartridge to create a hydraulic overpressure in the interior of the
car- tridge, thereby expanding the cartridge such that it is fully p-

i erced by said second piercing nenber at said opposite side to connect the
interior of the cartridge to said beverage outlet _channel in said second
pi er ci HgtREnDERS E@?nﬂegetaﬁ‘@d aoPeFPBfaPifg CaNAOMERRRET A§EKPOBREW Hgaand
ex- tr I n ived in a cartridge, characterized in that

t he ne?%ggggg%pﬁpgg%%t%gaggggé of : Providing a brewi ng chanber adapted for
receivi ng t Bectaringr ttigecandrhdyengnashidsbrpivéng nhanmerirenndnpoepodati ag
a brewing - 27 . water feed channel and a secand pi.er.Gi ng nenber,

ncor pbtaFFng e 8§V5P§ggaagffll S RAnREPNSERE| 58Ag SRS T RAEPFAgE MAmsai d
brew ngeghanber and piercing a first side of the cartridge by neans of
said first piercing mem ber; Feeding brew ng water through said brew ng
wat er feed ERGAABE bEpwiapdwhEest tprershngaddnbeevwingowekeri ficedi ohaohethe
cartridge,.t - e ul i er, ssure.in the_ interior of the car-
011 dgeang fh E1ER O ol ting e LR RUE i e 10 Bl s Bener
at sai dooppesktteashgdrbalienneetrpirbesiurterinothef ihlterdait pifdgdet @arsai d
bevera%%. ut | et 8hanne| in said second piercing nmenber.

idge; an
Piercing the cartridge by means of said second piercing member
at said opposite side to connect the interior of the cartridge to

said beverage outlet channel in said second piercing member.



