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Sealing adapter for a beverage extraction system suitable
for preparing a beverage from cartridges

The present invention relates to the field of the
preparation of beverages from single-use cartridges in an
extraction device designed to accept such cartridges.

The technological background of the invention relates to
the field of cartridges containing edible ingredients
such as ground coffee and which are extracted under hot
water pressure in a beverage extraction device. The hot
water is injected into the cartridge via an injection
face using a piercing system, for example, the pressure
of the fluid increases in the cartridge until another
face of the cartridge is perforated or pierced by
perforating means under the effect of the pressure so
that the extract is delivered from the cartridge. A
multitude of reliefs belonging to the perforating means
allows controlled openings to be formed in the face of
the cartridge while at the same time filtering the
extract enough that the coffee grounds are kept inside
the cartridge.

A system such as this employing this method is known, for
example, from patent EP 0512470 BIl.

Patent application EP 1 654 966 proposes an improvement
for providing better sealing upon closure of the
extraction system so as to better control the extraction
characteristics, particularly the opening and extraction
pressures. To do that, the cartridge is equipped with an
attached seal or a seal that forms an integral part of
the cartridge so that each new cartridge extracted seals
perfectly into the extraction system, thereby avoiding
any risks of water leaking through the cartridge nip
region to the outside. An advantage of the invention is
that it provides a renewed seal each time a cartridge is
used. Another advantage is that it allows the cartridge
to be released more easily by preventing the cartridge
from "sticking"” in the cartridge cage through the effect
of suction or vacuum. To do that, the invention may
provide air passages such as grooves on the bearing
surface of the cartridge cage.

In order to obtain a satisfactory seal, the seal
supported by the cartridge needs to include a sufficient
thickness of deformable material. This seal needs to be
sized in such a way that it is compressed encugh to fully
compensate for any separation after closure and when the
device is at its maximum pressure during extraction. Now,
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it has been found that the injection pressure, which may
be as much as 12-20 bar, tends, at these high pressure
levels, to cause the device to open up by the order of a
few tenths of a millimetre at the cartridge nip region.
The seal needs therefore to be able to compensate for
such "dynamic" separation. If the seal is not thick
enough, there is then insufficient compensation and leaks
occur meaning that the increase in pressure in the
cartridge cannot occur correctly.

However, increasing the thickness of the seal on the
cartridge in order to solve this problem of separation
leads to additional cost in the production of the
cartridge.

In order to resolve this problem, co-pending patent
application PCT/EP07/059930 proposes an injection cage
which comprises a base and a closure piston unit which is
mounted so that it can move axially with respect to the
said base; the said closure piston unit can move relative
to the base under the effect of the pressure of the fluid
against the nip region of the cartridge in order to
generate clamping forces that prevent the injection cage
and the cartridge support from opening up relative to one
another as the system is pressurized.

However, it may also be desirable to use cartridges with
no such own sealing member in this extraction system as
described whereas still obtaining a rise in pressure with
reduced leakage or no leakage at all, thus enabling the
opening of the membrane of the cartridge under pressure.

However, with such a cartridge without specific sealing
member placed in the extraction device, injected liquid
would by-pass the cartridge and leak out between the
cartridge cage and the cartridge's nip and the cartridge
would not open as pressure in the cartridge would remain
too low. Therefore, the extraction device would only
accept cartridges onto which a specific sealing member
has been placed thereon.

It is an object of the present invention to provide a
solution to these problems.

According to an important characteristic of the invention,
the extraction system is provided with a cartridge

sealing adapter. Therefore, the cartridge adapter can be
neither a part of the cartridge nor a part of the
extraction device per se but it can be a separate part
which is insertable between the extraction device and the
cartridge to provide a sufficient tightness enabling the



WO 2009/090201 PCT/EP2009/050400

rise in pressure to take place in the cartridge and the
cartridge to open, after a certain delay, for release of
the liquid extract out of the cartridge.

For this, the invention relates to a beverage extraction
system for preparing a beverage from a single-use
cartridge using fluid injected under pressure and
comprising a dished body containing beverage ingredients
to be extracted, a beverage delivery membrane closing the
dished body which can be perforated under the effect of
the pressure of fluid within the cartridge, said system
comprising:

a beverage extraction device intended to accept the
cartridge and comprising:

an injection cage comprising fluid injection means, and a
cartridge support comprising perforating means for
perforating the delivery foil of the cartridge under the
effect of the pressure of fluid in the cartridge, wherein
the injection cage comprises a free circumferential
pressing edge with at least one corrugated portion, e.g.,
preferably with at least one recess and/or indentation,
wherein it further comprises:

a cartridge sealing adapter insertable in the injection
cage to create sealing effect along at least a portion of
the wall of the dished body which provides a sealing
barrier to the liquid coming out of the injection means,
between the injection means and the pressing edge, when
the cartridge is tightly encased between the cartridge
cage and the cartridge support therefore enabling the
pressure to rise inside the cartridge and the delivery
membrane to perforate against the cartridge support.

In a possible mode, the cartridge sealing adapter is
removably connected to the cartridge cage. Therefore, it
can be connected to the cartridge cage by the user for
enabling the sequential preparation of beverages from a
limited number of cartridges and can be removed from the
cartridge cage for replacement or for enabling the
insertion of a different cartridge, e.g., a cartridge
comprising its own sealing member.

The invention also relates to a kit intended for a
beverage extraction system comprising an injection cage
comprising fluid injection means, and a cartridge support
comprising perforating means for perforating the delivery
membrane of single-use cartridges under the effect of the
pressure of fluid in the cartridges, wherein the
injection cage comprises a free circumferential pressing
edge with at least one corrugated portion, e.g., with
radial recess and/or indentation and,

said kit comprising:
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a series of single-use cartridges; each one comprising a
dished body containing beverage ingredients to be
extracted, a beverage delivery foil closing the dished
body which can be perforated under the effect of the
pressure of fluid within the cartridges,

at least one cartridge sealing adapter insertable in the
injection cage of the beverage extraction system to
create sealing effect along at least a portion of the
wall of the dished body which provides a sealing barrier
to the liquid coming out of the injection means, between
the injection means and the pressing edge, when the
cartridge is tightly encased between the cartridge cage
and the cartridge support therefore enabling the pressure
to rise inside the cartridge and the delivery of the
liquid extract.

In particular, the cartridges of the kit may have a
dished body and membrane made of plastic and/or aluminium
alloy. The cartridges may contain ground coffee or
another beverage or food ingredient. In particular, the
cartridges have a nip surface which is free of a fixed or
integrated seal member.

The invention also relates to cartridge sealing adapter
per se which is intended to be used in a beverage
extraction system for preparing a beverage from a
cartridge using fluid injected under pressure and
comprising a dished body containing beverage ingredients
to be extracted, a beverage delivery foil closing the
dished body which can be perforated under the effect of
the pressure of fluid within the cartridge,

wherein the cartridge sealing adapter is designed for
providing a sealing engagement between the extraction
system and a cartridge with at least one sealing portion
intended to be interposed between a surface of the
beverage extraction system and the cartridge.

The sealing adapter may comprise at least one connection
means for a removable connection to the beverage
extraction system.

In a possible mode, the cartridge sealing adapter
comprises a generally truncated form made of rubber-
elastic or deformable plastic and an outer surface
presenting connection means.

For instance, the connection means can be made effective
by effect of the mechanical pressure during closure of
the extraction system around the cartridge, and/or
mechanical anchoring and/or heat.
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The invention also relates to a method for inserting a
cartridge sealing adapter into a beverage extraction
device; said adapter being adapted to provide a
substantially watertight sealing arrangement, once in
position, between a beverage extraction system and a
cartridge containing beverage ingredients comprising:

- providing a die comprising means for applying the
sealing adapter to the beverage extraction device,

- pressing the die relatively to at least one part of the
the extraction device and allowing the sealing adapter to
fix to this part,

- removing the die while a sealing adapter is formed and
remains fixed to the part of the beverage extraction
device.

In one mode, for placing the sealing adapter to a part of
the beverage extraction device, e.g., onto the cartridge
cage, a liquid or wviscous sealing material is placed in a
receiving portion of the die which becomes solid when the
die is pressed to the part of the device. A pause can be
allowed during the pressing step to allow the sealing
material to become solid and/or to fix to the part. The
pause depends on the solidifying conditions of the
sealing material and may last for example from a few
seconds to several hours. In particular, the sealing
material may be a polymer that polymerizes when the die
is pressed relatively to the part, e.g., to the cartridge
cage. Polymerization may be carried out at ambient
temperature or by applying heat. The sealing material may
also become solid by relative cooling, from a liquid or
viscous melted material. For instance, the sealing
material may be a liquid silicone rubber or a liquid
rubber adhesive.

In another mode, a solid sealing adapter comprising a
connection portion for connecting to the part of the
device, e.g., the cartridge cage, is placed in the die.
The connection portion can have a mechanical anchoring
portion or an adhesive portion such as an adhesive layer.
For instance, the sealing adapter can be a piece of
rubber-elastic material with an adhesive layer or a clip
means that mechanically connects by pressure to the
pressing edge of the cartridge cage.

Other characteristics of the invention are described in
the appended dependent claims.
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Brief Description of the Drawings

Figure 1 is a view in partial section and in perspective
of the beverage extraction system, depicting the system
in a first state of operation, in particular, in the
opening mode with the insertion of a cartridge with a
sealing member according to EP 1 654 966 in the
extraction device;

Figure 2 is a view in partial section and in perspective
of the extraction system according to the invention,
depicting the system in a first state of operation, in
particular, with a cartridge sealing adapter being placed
between the cartridge cage of the device and a cartridge
without specific sealing member thereon;

Figure 3 is an enlarged view in cross section of the
beverage extraction system of the invention with the
cartridge sealing adapter in place in the cartridge cage
of the device;

Figure 4 is an enlarged view in cross section and
perspective of the extraction system of the invention
with the cartridge sealing adapter in place in the
cartridge cage of the device in the closed mode of
beverage extraction;

Figure 5 is an enlarged view in cross section and
perspective of the beverage extraction system of the
invention with a variant of cartridge sealing adapter in
place in the cartridge cage of the device in the closed
mode of beverage extraction

Figure 6 is a schematic view of another embodiment of the
beverage extraction system of the invention, in
particular, with a shorter cartridge sealing adapter;

Figure 7 is a schematic view of a cartridge sealing
adapter according to a first embodiment;

Figure 8, is a schematic view of a cartridge sealing
adapter according to a second embodiment;

Figure 9 is a schematic view of a cartridge sealing
adapter according to a third embodiment;

Figure 10 is a schematic view of a cartridge sealing
adapter according to a fourth embodiment;
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Figure 11 is a perspective view of a kit of a cartridge
and cartridge sealing adapter according to a fifth
embodiment;

Figure 12 is a perspective view from above of the kit
when assembled before placing in the beverage extraction
device;

Figure 13 is a perspective view from below of the kit of
figure 12;

Figure 14 shows a cartridge cage with another cartridge
sealing adapter which is a wvariant of the one of figure 6,

Figure 15 is a cross sectional schematic view of a
beverage extraction device with a die for applying a
sealing adapter to the device,

Figure 16 is a cross sectional view similar to figure 15
but in closed position,

Figure 17 is a cross sectional view similar to figure 15
but with the sealing adapter being attached to the device.

Detailed Description

With reference to Figure 1, the beverage extraction
system 1 according to the invention, as depicted by way
of nonlimiting examples, is made up of a beverage
extraction device 2 in which there is housed a cartridge
3 containing a food ingredient for preparing a beverage.
Preparation is typically obtained by injecting a
pressurized fluid, i.e., hot water under pressure and/or
steam, into the cartridge and extracting the ingredient
under the pressure of this fluid. The cartridge is a
disposable cartridge and the spent cartridge is therefore
generally thrown away or recycled. A new cartridge is
then inserted into the device.

The "device-cartridge" assembly is known as the "beverage
extraction system" in the context of the present
application. As will become obvious in what follows of
the description, the device and the cartridge constitute
means which cannot operate without one another and which
interact physically and to complement one another in
order to extract the liquid extract that is intended to
form the beverage.

The beverage extraction device as such is an assembly
comprising an injection cage 4 and a cartridge support 5.
The injection cage and the cartridge support are able to
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move relative to one another to close up around the
cartridge 3. In this instance, the injection cage 4 is
mounted on a mobile upper structure 6A, while the
cartridge support 5 is mounted on a fixed lower structure
6B; the upper structure moving closer to the lower
structure through a pivoting movement about an axis of
articulation 7. The opposite could be anticipated, that
is to say a cartridge cage that was fixed and a cartridge
support that was able to move or alternatively, it could
be anticipated for the two parts to move one towards the
other. The dynamics governing the closing-up of the
injection cage and the cartridge support is subject to
numerous possible variants. Indeed, dynamics in which the
parts move closer together in a linear path (rather than
in a non-linear curve) 1is one possible variant. Also, the
injection cage and cartridge support can be positioned
and movable relatively one another in any possible axial
configurations which are not necessarily aligned in a
vertical axis of reference.

The injection cage means the part containing means for
injecting a pressurized fluid into the cartridge. These
means usually comprise at least one main fluid supply
duct 8 and means of opening the cartridge. The opening
means may, for example, be piercing elements 9 whose
function is to create one or more openings in the
cartridge in order to allow the fluid in. The piercing
means may be separate from the duct 8, as illustrated.
They may, for example, be elements in the form of blades,
needles or spikes. In one variant, the duct may continue
through the piercing element as such. Other opening means
may be anticipated, according to the nature of the
cartridge.

The injection cage has an internal cavity 10 which
accepts the injection wall 13 of the cartridge upon
closure. The internal cavity 10 may vary in depth
according to the shape of the cartridge. The free end of
the cage has a nip surface 11. The injection cage is
connected to a system for supplying the device with fluid
which, in Figure 1, is depicted only in part for purposes
of simplicity. The fluid supply system generally
comprises a water tank, a pressure pump and ducts for
transporting the fluid, a water heater, such as a
thermobloc, for example, to convey the fluid at the
desired temperature for extraction. The pump may be an
electromagnetic piston pump capable of developing a
static pressure of several bar or any other type of
equivalent pump.
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The cartridge support 5 has an extraction surface 60
allowing the cartridge to be perforated under the effect
of the increase in pressure in the cartridge. To do that,
as shown in Figure 3, the surface has at least one relief,
preferably a series of reliefs 12, forming means of
perforating the cartridge. The reliefs may differ in
geometry according to the type of cartridge and the
desired extraction conditions. In the example, each

relief is in the shape of a truncated pyramid. A network
of channels 61 is formed through which the ligquid extract
can flow between the structure of reliefs so that liquid
can be collected in a container (dished body or the like).

As shown in Figure 1, the cartridge 3 has normally an
injection wall 13 which may be closed at the time the
cartridge is inserted into or deposited in the device.
The injection wall may be formed in a dished body 14 (for
example in the shape of (a) cone frustum(s)). The
cartridge has a delivery foil or membrane 15 through
which the extract needs to be able to flow once openings
have been made by the perforating means 12 of the
extraction surface of the support. A wall or membrane 15
such as this may be a membrane made of aluminium, plastic
or plastic/aluminium laminate. For example, the wall is
an aluminium foil a few tens of a micron (e.g., 20-40
microns) thick which tears when it reaches its rupture
stress upon contact with the reliefs 12 at a pressure
that may range between 6 and 20 bar depending on the
cartridge, the ingredients and the thickness of the
membrane. The dished body of the cartridge may be made of
a rigid or semi rigid material such as aluminium (or an
aluminium alloy), plastic or a plastic-aluminium laminate.

The cartridge comprises a nip region 16 via which it is
trapped when the device is closed onto the cartridge.
Trapping is achieved by bringing the injection cage 4 and
the extraction support 5 closer together and then
clamping them on either side of the said nip region 16.
The nip region 16 is formed of a border running around
the periphery of the cartridge. The border may, at least
in part, be formed of the body of the cartridge. The
membrane 15 may be assembled with the underside of the
border in the nip region 16 by sealing or welding.
According to PCT/EP07/059930, in order to obtain the
necessary fluid tightness, the nip region would generally
comprise a sealing means in the form of a seal 17 that is
part of the cartridge and which occupies all or some of
the border. The seal 17 is preferably an element made of
a deformable material that is relatively soft and
attached or fixed against the rim or nip region.
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The injection cage is designed to be pressurized in such
a way as to increase the closure forces against the nip
region after the device has been mechanically closed. To
do that, the injection cage comprises a base 19 and a
piston unit 20 which is mounted axially with respect to
the base with the ability of controlled movement.

According to another feature, means for detaching the
cartridge provided, thereby avoiding a vacuum effect in
the nip region. To do that, the nip surface 11 of the
cage preferably forms discontinuous nip portions
comprising corrugations formed, for example, by radial
indentations 22 and radial recesses between these
indentations 22. These recesses promote the air from
entering the injection cage after the beverage extraction
and opening of the device and facilitate the removal of
the cartridge from the cage. The number and positioning
of these recesses are not critical per se. In absence of
a seal member 17, the radially oriented corrugations,
e.g., the indentations 22, would allow water to leak, on
the outer surface of the cartridge, through the nip
region and consequently would create an insufficient
pressure in the cartridge for proper extraction of the
ingredients. Furthermore, the membrane would likely not
tear or at least not sufficiently tear against the
support 5. Therefore, according to a feature of the
invention, a seal adapter is provided for ensuring a seal
effect between a cartridge which does not bear a specific
seal member and the beverage extraction device.

For this, as illustrated in figure 2, the cartridge 3 has
been replaced by a cartridge 3B of slightly smaller size
which does not comprise any sealing member at its nip
region 16. Instead of this, a cartridge sealing adapter
30 (called in short: "cartridge adapter" in the rest of
the description) is inserted in the injection cage 4 to
create the sealing effect along at least a portion of the
wall of the dished body. The cartridge adapter thus
provides a sealing barrier to the liquid coming out of
the injection means, i.e., the supply duct 8 and piercing
blades 9. The cartridge adapter may be placed between
the injection means 8, 9 and the radial indentations 22
of the nip surface 11, when the cartridge is tightly
encased between the cartridge cage 10 and the cartridge
support 5 therefore enabling the pressure to rise inside
the cartridge and the delivery membrane to fully
perforate against the cartridge support.

In a possible mode, the cartridge adapter is shorter than

the cartridge itself 3 so that the cartridge adapter ends
internally above the said pressing edge and inside the

10
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cartridge cage. Therefore, the cartridge adapter 30 is
inset in the cage with respect to the nip surface 11 of
the cartridge cage. This has the advantage that the edge
is not thickened by the material of the adapter and so
this does not increase too much the closing forces to be
exerted by the closing structures 6A, 6B.

Of course, in a possible mode the cartridge sealing
adapter can be placed to fill the at least one recess at
the nip surface 11 of the cartridge cage 4. The cartridge
adapter can thus extend or be placed directly at the nip
surface 11 of the extraction head to sufficiently close
the recesses formed by the indentations 22 and thus
prevent any significant leakage of water outside the
surface of the cartridge through the nip between the
cartridge and the cartridge cage.

In figure 2, the cartridge adapter 30 has a truncated
shape which has a lower open side 34 for receiving the
cartridge and an open upper side 35 of large enough
section to let the piercing members 9 engage and pierce
the top of the cartridge directly upon closing of the
device.

The cartridge adapter 30 may be attached in the cartridge
cage by different connection means. Depending on the
connection means, the adapter can be removed after a
limited number of extractions or can be permanently
attached in the cartridge cage once placed by the user in
the cage. Preferably, a removable connection means is
used so that the cartridge adapter can be exchanged by a
new one after a limited number of extraction cycles.

The cartridge adapter is primarily intended to be
inserted by the user himself before or at the time a
cartridge is placed in the extraction device. In a
possible mode, the cartridge adapter is placed for more
than one extraction cycle. For this, the outer surface of
the adapter has a greater surface adhesiveness with
respect to the cartridge cage than the inner surface of
the adapter has an adhesiveness with respect to the
cartridge so that upon opening of the extraction device
and removal of the cartridge, the cartridge adapter 30 is
retained in place in the cartridge cage 4.

The terms "adhesiveness" or "adhesive" refer hereby
broadly to the creation of any gripping or sufficient
friction force between the surface of the cartridge
adapter and the surface of the cage or the surface of the
cartridge which can prevent separation of the adapter
from the cartridge cage upon opening of the device and

11
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removal of the cartridge. Therefore, the terms are not
limited to particular connection means but can encompass
any mechanical anchoring, friction, thermal expansion,
heat or pressure sensitive or physico-chemical adhesive
means, €.9., polymerization, and combinations thereof.

In one mode, the cartridge adapter may be press-fitted in
the cartridge cage. For this, the cartridge adapter may
be made of a deformable material and be sized slightly
bigger than the internal size of the cartridge cage. The
cartridge adapter may also be adhesively connected in the
cartridge cage. Any suitable adhesive means may be used
such as chemical adhesive, mechanical anchoring means or
thermally sensitive adhesive means. For instance, the
cartridge adapter may comprise an outer surface which is
treated to adhere to the material of the cage once
temperature exceeds a certain threshold, e.g., above 50
degree Celsius.

In figure 3, according to another mode, the cartridge
adapter may have a truncated shape with a closed top end
31 and a truncated base 32 that substantially fit in the
shape of the cartridge cage. The adapter may be press
fitted inside the cage and its top end be further
anchored by the piercing members 9 traversing it. The
adapter may comprise slits or holes 33 through which the
piercing members can be tightly fitted. For this, the
adapter may be made of a resilient material and the slits
or holes may be of a size slightly smaller section than
the section of the piercing members. The holes or slits
serve as valves for water under pressure to enter the
cartridge during extraction. The adapter may be further
attached by an adhesive to the cartridge cage or by other
connection means. The slits or holes may also be pierced
in the cartridge adapter directly by the piercing members
9 during the insertion of the cartridge adapter and
closing of the device on a cartridge or a rigid preform
representing the outer shape of a cartridge. As
illustrated in this figure, the cartridge cage 4 can also
be an integral piece with no hydraulic piston assembly as
in the preceding mode of figure 2.

Figure 4 shows the extraction step proper. An injection
fluid is sent through the supply duct 8 by the pump of
the device until the pressure in the cartridge 3B and the
internal cavity increases. The pressurized fluid is
prevented to circulate at the exterior side of the
cartridge 3B because of the presence of the cartridge
adapter 30 which blocks water just below the piercing
members 9. Therefore, water can fill the cavity of the
cartridge through the perforations provided through the

12
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top wall of the cartridge. During the extraction process,
thanks to the fact that sealing is maintained by the
cartridge adapter on the external surface of the
cartridge, the pressure exerted on the membrane 15
against the reliefs reaches a value (ranging between
about 6 and 20 bar according to the cartridge) such that
it leads to the tearing of the membrane against the
reliefs 12 reaching the rupture stress of the material of
the membrane. The membrane therefore tears in a
controlled and localized way to form openings at the
corners of the reliefs. In some cases, the pressure in
the cartridge may continue to increase appreciably
because of any possible compaction of the bed of coffee
in the cartridge. The extraction is filtered by the
membrane and by the reliefs. The extract is collected in
the channels of the extraction support as far as holes
(not featured) made through and/or on the sides of the
support. It can be noted that water does not reach the
piston chamber 40 since it is blocked upstream by the
cartridge adapter. Therefore, the piston 20 does not move
downwards with respect to the base 19 of the cage. In
this case, there is no axial force compensation
hydraulically exerted by the "dynamic" cartridge cage,
e.g., by a piston member, since the closing force on the
cartridge is carried out by the base 19 of the cartridge
cage which compresses the cartridge adapter on the upper
part and side wall of the cartridge.

In figure 5, the cartridge adapter 30 has a form of a
shorter truncated ring which is inserted against the
surface of the piston 20 and ends below the surface of
the base 19 of the cartridge cage. In this case, water
can flow in the piston chamber 40 and push the piston 20
downwards to press on the nip region 16 of the cartridge.

In general, the cartridge adapter 30 may be formed of
rubber-elastic material or of deformable soft plastic
such as a deformable and resilient foam. For example, the
cartridge adapter may be made of silicone rubber or
thermoplastic elastomer (TPE). The thickness of the
adapter may vary depending on the size of the cartridge
to be received. Cartridges would normally be smaller than
the cartridges with their own sealing member due to the
larger possible volume occupied by the cartridge adapter
in the cartridge cage. Therefore, the cartridge adapter
must compensate for the reduction of thickness of the
cartridge while also guaranteeing a pressure resistant
sealing effect between the cartridge and the cartridge
cage. Preferably, the thickness of the cartridge adapter
is between 0.1 and 5 mm, more preferably between 0.5 and
3 mm.
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Figure 6 illustrates another possible embodiment of the
system of the invention in which a shorter cartridge
adapter 300 is arranged in the bottom of the cartridge
cage 4. The cartridge adapter may have the form of a dish
with a transversal top end wall 301 and two successive
portions of short truncated walls 302, 303 and may be
made of an impervious relatively deformable material such
as rubber, soft plastic or compressed fiber.

Figures 7 to 9 illustrate different possible
configurations of cartridge adapters 304, 305, 306 of the
invention.

In figure 6, the cartridge adapter 304 is a single
generally truncated cone 307 with an open top side
forming a passage 308 for the piercing elements of the
injection means. The adapter may be made of rubber-
elastic material.

In figure 8, the cartridge adapter 305 is a closed dish
body comprising three successive portions of walls 317,
309, 310, more precisely, a large truncated portion 317
opened at its bottom followed by a shorter truncated
portion 309 of larger angle followed by a transversal
portion 310 of shallow inverted cone or flat transversal
wall.

In figure 9, the cartridge adapter 306 is a closed dish
body of short height comprising only two successive
portions of walls: a short truncated portion of wall 311
followed by a transversal portion 312 of shallow inverted
cone or flat transversal wall.

In figure 10 is illustrated a cartridge adapter 316
having a more rounded outer form which is rendered
adhesive to the device by anchoring elements such as
downwardly extending hooks 313 intended to provide
mechanical gripping on the internal surface of the
cartridge cage. The envelope 314 of the cartridge adapter
may be formed of a soft rubber material such as silicone
rubber and the hooks may be formed of metal or rigid
plastic and may be partly embedded in the supple rubber
material. In another possible mode, the anchoring
elements could be provided by a roughened outer surface
of the adapter.

Figures 11 to 13 relate to another possible embodiment of
the invention in which a cartridge adapter 50 forms a
holder for the cartridge 3C itself enabling the cartridge
to be placed in the extraction device while maintaining
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it in a water tight sealing manner at the nip region of
the extraction device. For this, the cartridge adapter 50
comprises a sealing nip portion 51 forming a supporting
ring for holding the cartridge and a handle 52 for
placing the cartridge in the extraction device. The
sealing nip portion 51 can be made in a rubber elastic or
relatively soft plastic. The cartridge may comprise a
shortened rim or nip region 16 forming a welding surface
for the foil member 15 and a retaining edge for the
sealing ring 51 of the adapter. The assembly formed by
this sealing adapter and the cartridge can be inserted in
an extraction device as described in relation to figures
1 to 5. The nip surface of the cartridge cage of the
device is therefore pressed against the nip portion 51 of
the adapter which thus causes the filling of the recesses
between the indentations of the cage by the sealing
material of the adapter.

Figure 14 shows another possible variant of a cartridge
cage 4 in which the sealing adapter 330 has a connection
portion 321 and a deformable sealing portion 322. The
resiliently deformable sealing portion can deliver a
spring effect when put into compressive state by the
cartridge being inserted in the cage. As illustrated,
this end portion can take a resilient U-shape section
turned in the direction of the internal cavity. When the
cartridge 3B is inserted in the cartridge cage during
closing of the extraction system, the upper surface of
the cartridge contacts the resiliently deformable portion
322 which flexes or bends inwards while forming a sealing
peripheral edge 323 pressing on the surface of the
cartridge. The sealing adapter can be connected to the
cartridge cage by any suitable connection means and/or
simply by the gripping effect of the piercing elements
such as the blades 9 being snuggly engaged through the
adapter. For instance, the adapter may comprise a series
of slits dimensioned relative to the sections of the
blades in such a way that the blades can engage in a
tight-fit engagement.

The sealing adapter can also be obtained from a
hardenable polymeric liquid or paste product which is
applied onto the surface of the injection cage in its
softened state and subsequently hardened. The product can
be applied to form a sufficiently sealing thickness onto
the nip surface, e.g., in recesses between the
indentations, and/or the internal surfaces of the
injection cage in its softened state. The polymeric
product may thus necessitate a pause and/or heating
operation for solidifying the material, e.g., by
polymerization, reticulation, drying or other physico-
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chemical hardening principles. For example, the material
for the adapter can be a liquid silicone rubber or
another hardenable rubber-elastic material.

Figures 15 to 17 illustrate a method for applying a
cartridge sealing adapter to the beverage extraction
device. A die 70 is provided which comprises a die
receiving portion 71 for receiving a mass of sealing
material 72. The die receiving portion may form an
annular reservoir which fits the dimension of the
pressing edge 11 of the injection cage 4 or that can
extend more largely in the interior of the cage. The die
may extend by a central truncated portion 73 to
facilitate handling of the die and to enable a proper
positioning within the cavity of the cage during
insertion and closing. The sealant material can be a
liquid or viscous mass of plastic or rubber-elastic
polymer that becomes solid (i.e., as opposed to ligquid or
viscous) and adheres to the surface of the cage. The die
is thus inserted between the cage 4 and the cartridge
support 5 after pouring a defined amount of the ligquid or
viscous sealant material in the receiving portion 71.

In figure 16, the beverage extraction device is closed by
relative axial movement of the cage 4 and support 5 which
causes the pressing edge 11 of the cage to enter into the
receiving portion and contact the sealing material. The
amount of pressure between the cage and the die may
depend on the adhesive conditions of the sealant material.
The pressure may be a simple contact or a pressure of
several bars. The pressure may be controlled by the
dimension (e.g., thickness) and/or shape of the die
and/or by the degree of closure of the device (e.qg.,
total or partial closure).

As it is shown in figure 17, After a certain pause time,
the device is opened and the die is removed while leaving
a layer of solidified sealant 74 forming the sealing
adapter that fixes onto the pressing edge 11. The layer
of sealant may be discontinuous or continuous on the
pressing edge 11. For example, the sealant mass may only
flatten the corrugated pressing edge 11 by only filling
the radial recesses between the indentations.
Alternatively, it may form a continuous circumferential
layer at the pressing edge. 0Of course, depending on the
configuration of the die, the sealant may be applied to
any suitable part of the surface of the injection cage 4
such on its internal surface. For example, the entire
surface of the cage 4 can be coated by rubber-elastic
sealant material. Of course, many variations of this
adapter application principle may thus be envisaged.
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The invention also relates to a kit which comprises a
series of cartridges 14 and at least one cartridge
sealing adapter, as described, which inner form is
designed in accordance with the outer form of the
cartridges. Each cartridge of the kit may comprise a body
and a membrane. The body and membrane can be formed of
plastic and/or metal alloy. The cartridges may contain
ground coffee of different coffee blends or specific
coffee varieties or other beverage or food ingredients.
In particular, the cartridges may have a nip surface
which is free of a fixed or integrated seal member. The
body of the cartridge can be made of same shape but
slightly smaller than the cartridges with their own seal,
described in EP 1 654 966, to allow sufficient space to
the cartridge sealing adapter to be properly inserted
between the extraction cage and the cartridge. The
sealing adapter can be provided in the kit for successive
extraction in the extraction device of a plurality of
cartridges. The sealing adapter can be replaced after a
certain number of extractions have been carried out in
the device.
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Claims:

1. Beverage extraction system (1) for preparing a
beverage from a single-use cartridge using fluid injected
under pressure and comprising a dished body (14)
containing beverage ingredients to be extracted, a
beverage delivery membrane (15) closing the dished body
which can be perforated under the effect of the pressure
of fluid within the cartridge, said system comprising:

a beverage extraction device intended to accept the
cartridge and comprising:

an injection cage (4) comprising fluid injection means (8,
9), and a cartridge support (b)) comprising perforating
means (12) for perforating the delivery membrane of the
cartridge under the effect of the pressure of fluid in
the cartridge, wherein the injection cage comprises a
free circumferential pressing edge (11) with at least one
corrugated portion,

wherein it further comprises:

a cartridge sealing adapter (30, 300, 304, 305, 306, 320,
330,50,74) insertable in the injection cage to create
sealing effect along at least a portion of the wall of
the dished body which provides a sealing barrier to the
liquid coming out of the injection means, between the
injection means (8, 9) and the pressing edge (11), when
the cartridge is tightly encased between the cartridge
cage (4) and the cartridge support (5) therefore enabling
the pressure to rise inside the cartridge (3B, 3C) and
the delivery membrane (15) to perforate against the
cartridge support (5).

2. System according to claim 1, wherein the cartridge
sealing adapter (30, 300, 304, 305, 306) is connected in
the cartridge cage (4).

3. System according to claim 2, wherein the outer surface
of the adapter has a greater surface adhesiveness with
respect to the cartridge cage than the inner surface has
an adhesiveness with respect to the cartridge so that
upon opening of the extraction and removal of the
cartridge, the cartridge adapter is retained in place in
the cartridge cage

4. System according to claim 3, wherein the cartridge

sealing adapter is free of connection with respect to the
cartridge upon opening of the extraction device.
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5. System according to claims 3 or 4, wherein the
cartridge sealing adapter is press-fitted in the
cartridge cage.

6. System according to claims 3 or 4, wherein the
cartridge sealing adapter is connected to the cartridge
cage by piercing members such as blades (9) housed inside
the cartridge cage.

7. System according to any of the preceding claims,
wherein the cartridge sealing adapter (30) ends
internally above the said pressing edge (11) in the
cartridge cage (4).

8. System according to any of claims 1 to 6, wherein the
cartridge sealing adapter is placed to fill the at least
one recess at the nip surface (11) of the cartridge cage

(4).

9. System according to any of the preceding claims,
wherein the cartridge sealing adapter is made of rubber-
elastic material.

10. System according to any of the claims 1 to 9, wherein
the cartridge sealing adapter is made of a deformable
plastic.

11. System according to claims 9 or 10, wherein the
cartridge sealing adapter has a thickness of between 0.5
and 3 mm.

12. System according to any of the preceding claims,
wherein the cartridge sealing adapter has a generally
truncated form.

13. System according to claim 12, wherein the cartridge
sealing adapter (30) has a truncated portion opened at
its both sides.

14. System according to claim 12, wherein the cartridge
sealing adapter (305) has a closed upper end (310) at its
smaller transversal section.

15. System according to claim 12, wherein the cartridge
sealing adapter (306) has a substantially dish shape of
small height.

16. System according to any of the preceding claims,

wherein the cartridge sealing adapter is insertable by
pre-placing it on a first cartridge or a rigid preform
having the same shape as a cartridge, tightly encasing
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the cartridge or rigid preform between the injection cage
and the cartridge support.

17. System according to any of the preceding claims,
wherein the cartridge sealing adapter (30, 300, 304, 305,
306) is removable by the user independently from the
removal of the cartridge.

18. System according to any of claims, 1 to 16 wherein
the cartridge sealing adapter (50) is removable by the
user once removing the cartridge.

19. System according to claim 18, wherein the cartridge
sealing adapter (50) comprises a sealing nip portion (51)
forming a supporting ring for holding the cartridge and a
handle (52) for placing the cartridge in the extraction
device.

20. System according to claim 1, wherein the sealing
adapter is applied onto the injection cage from a
hardenable liquid or viscous material.

21. Kit intended for a beverage extraction system
comprising an injection cage (4) comprising fluid
injection means (8, 9), and a cartridge support (5)
comprising perforating means (12) for perforating the
delivery foil (15) of single-use cartridges (3B, 3C)
under the effect of the pressure of fluid in the
cartridges, wherein the injection cage comprises a free
circumferential pressing edge with at least one
corrugated portion,

said kit comprising:

a series of single-use cartridges (3B, 3C); each one
comprising a dished body (14) containing beverage
ingredients to be extracted, a beverage delivery foil (15)
closing the dished body which can be perforated under the
effect of the pressure of fluid within the cartridges,
at least one cartridge sealing adapter insertable in the
injection cage of the beverage extraction system to
create sealing effect along at least a portion of the
wall of the dished body which provides a sealing barrier
to the liquid coming out of the injection means, between
the injection means and the pressing edge, when the
cartridge is tightly encased between the cartridge cage
(4) and the cartridge support (5) therefore enabling the
pressure to rise inside the cartridge and the delivery
foil to perforate against the cartridge support.

22. Kit according to claim 21, wherein each cartridge has

a dished body (14) and a membrane (15) made of aluminium
alloy and/or plastic and contain ground coffee.
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23. Kit according to claim 22, wherein each cartridge has
a nip surface which is free of a fixed or integrated seal
member.

24. Kit according to any of claims 21 to 23, wherein the
cartridge sealing adapter is made of rubber-elastic
material.

25. Kit according to any of claims 21 to 23, wherein the
cartridge sealing adapter is made of a compressible
plastic.

26. Kit according to any of claims 21 to 25, wherein the
cartridge sealing adapter comprises an outer portion of
adhesive surface.

27. Kit according to any of claims 21 to 26, wherein the
outer surface of the adapter has a greater surface
adhesiveness to the cartridge cage than the inner surface
has an adhesiveness to the cartridge so that upon opening
of the extraction and removal of the cartridge, the
cartridge adapter is retained in place in the cartridge
cage.

28. Kit according to claim 27, wherein the portion of
adhesive surface is effective to adhere to the surfaces
of the cartridge cage by effect of pressure, and/or
mechanical anchoring and/or heat.

29. Kit according to claim 21, wherein cartridge sealing
adapter (50) comprises a sealing nip portion (51) forming
a supporting ring for holding the cartridge and a handle
(52) for placing the cartridge in the extraction device.

30. Cartridge sealing adapter (30, 300, 304, 305, 306,
320, 50) intended to be used in a beverage extraction
system for preparing a beverage from a cartridge using
fluid injected under pressure and comprising a dished
body (14) containing beverage ingredients to be extracted,
a beverage delivery foil (15) closing the dished body
which can be perforated under the effect of the pressure
of fluid within the cartridge,

wherein the cartridge sealing adapter is designed for
providing a sealing engagement between the beverage
extraction system and a cartridge with at least one
sealing portion intended to be interposed between a
surface of the beverage extraction system and the
cartridge.
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31. Cartridge sealing adapter according to claim 30,
wherein it comprises at least one connection means for a
removable connection to the extraction system.

32. Cartridge sealing adapter according to claim 31,
wherein the cartridge sealing adapter comprises a
generally truncated form made of rubber-elastic or
deformable plastic and an outer surface presenting
connection means.

33. Cartridge sealing adapter according to claim 32,
wherein its connection means are effective by effect of
the mechanical pressure during closure of the extraction
system around the cartridge, and/or mechanical anchoring
and/or heat.

34. Method for inserting a cartridge sealing adapter into
a beverage extraction device; said adapter being adapted
to provide a substantially watertight sealing arrangement,
once in position, between a beverage extraction system
and a cartridge containing beverage ingredients
comprising:

- providing a die (70) comprising means (71) for applying
the sealing adapter to the beverage extraction device,

- pressing the die relatively to at least one part (11)
of the the extraction device and allowing the sealing
adapter to fix to this part,

- removing the die (70) while a sealing adapter (74) is
formed and remains fixed to the part of the beverage
extraction device.

35. Method according to claim 34, wherein a liquid or
viscous sealing material is placed in a receiving portion
of the die; said material becoming solid when the die is
pressed to the part of the beverage extraction device.

36. Method according to claim 35, wherein a pause is
allowed during the pressing step to allow the sealing
material to become solid and/or to fix to the part of the
extraction device.

37. Method according to claim 36, wherein the sealing
material is a polymer that polymerizes when the die is
pressed relatively to the part of the extraction device.

38. Method according to claim 35, wherein the sealing

material is a liquid silicone rubber or a liquid rubber
adhesive.
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39. Method according to claim 34, wherein a solid sealing
adapter comprising a connection portion for connecting to
the cartridge cage is placed in the die.

40. Method according to claim 38, wherein the connection
portion is an mechanical anchoring portion or an adhesive.

41. Method according to claim 39, wherein the sealing
adapter has a sealing part made of rubber-elastic
material.

42 . Method according to any of claims 34 to 41, wherein

the part of the beverage extraction device is a cartridge
receiving cage (4).
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