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Description

[0001] The present invention relates to a capsule de-
signed to be extracted under pressure and containing a
substance for the preparation of a food product such as
a beverage.

[0002] Cartridges designed to be extracted under
pressure and containing a substance for the preparation
of a beverage already exist on the market. Patent EP
0512468 in the name of the Applicant Company relates
to such a cartridge. The cartridge is intended to be in-
serted into an extraction system. The cartridge is thus
opened against a supporting part of the system compris-
ing raised elements under the effect of the pressure of
the fluid entering the cartridge. The problem with this car-
tridge is that the beverage extracted from the cartridge
runs over this supporting part and through ducting
means, which means that it is difficult, if not impossible,
for contamination and taste reasons, to envisage extract-
ing with this system cartridges containing substances
other than roasted ground coffee, because of the bever-
age residue present on the said support.

[0003] Document GB 1 256 247 relates to a cartridge
containing a substance suited for the preparation of a
beverage. The cartridge is opened by deforming the lid
of the cartridge using an external piston which collabo-
rates with an internal puncturing element. This system is
complicated to use in order to open the capsule at the
correct moment.

[0004] WO 02/081337 relates to a method for opening
asealed container having a foodstuff therein wherein the
container comprises a plurality of walls, at least one of
which can be perforated and the at least one wall being
openened from the inside towards the outside of the con-
tainer.

[0005] The purpose of the present invention is to make
available to the consumer a capsule which does not have
this disadvantage, that is to say a capsule which can
contain a wide variety of substances to be extracted as
needs be, and which allows preparation and outflow of
the beverage withoutthere being a needforthe beverage
at any time to come into contact with part of the system.
[0006] The present invention relates to a capsule de-
signed to be extracted by injection of a fluid under pres-
sure in an extraction device, containing a substance for
the preparation of a beverage, comprising a closed
chamber containing the said substance and a means al-
lowing the said capsule to be opened at the time of its
use and for allowing the said beverage to flow out, char-
acterized in that opening is achieved by relative engage-
ment of the opening means with a retaining wall of the
closed chamber and in that the relative engagement is
performed under the effect of the rise in pressure of the
fluid in the chamber.

[0007] One of the principles of the present invention
lies in the fact that each capsule comprises its own open-
ing means activated by the rise of pressure of the fluid
introduced into the capsule at the time of its extraction.
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Another principle of the invention lies in the fact that the
capsule has its own outflow passage with its own ducting
means making it possible to avoid, or at the very least
considerably reduce, contact with the elements of the
system or of the extraction device.

Aresultofthese principles, taken alone orin combination,
is that it is possible one after the other, to extract sub-
stances of different types or varieties without prejudice
to the taste and without the risk of cross-contamination.
The capsules can thus contain substances of very di-
verse nature and/or variety capable of being extracted
or dissolved in achieve an optimum result.

[0008] Asapreference, openingisachievedby relative
engagement of the opening means with a retaining part
of the closed chamber. The relative engagement of the
openingmeans and of the retaining partis thus performed
under the effect of the rise in pressure of the fluid in the
chamber. The expression "relative engagement” is to be
understood as meaning: either the opening means or the
retaining part of the closed chamber, or alternatively both
canbe moved one with respecttothe otherto effect open-
ing.

In a first principle, the opening means may be housed
inside the closed chamber and thus be moved by thrust
under the effect of the rise in pressure of the fluid in the
chamber against the retaining part of the chamber.
[0009] In a second principle, the opening means may
be housed outside the closed chamber and the retaining
wallis then moved under the effect of the rise in pressure
against the opening means. In this case, the means may
be housed in the capsule but outside the chamber con-
taining the substance.

[0010] The closed chamber of course has to be under-
stood from the closed main part of the capsule which
contains the substance to be extracted.

[0011] As a preference, the opening means is an ele-
ment comprising at least one puncturing element. The
opening means may thus form a surface comprising a
multitude of puncturing elements. Such a configuration
is preferred because such a surface acts as a pres-
sure-spreading means and has the effect of allowing the
pressure of the fluid to rise sufficiently inside the capsule
before puncturing occurs: it is important to reach this
pressure in order for the substance to be extracted and
a good-quality beverage to be formed.

[0012] As another preference, the retaining wall is a
thin film (or lid) able to be punctured. The retaining wall
contributes to closing the chamber just like other ele-
ments forming the container for the substance to be ex-
tracted, such as a cup or other elements. The wall may
be a film or a membrane.

The opening means and the retaining wall are defined
and arranged, one with respect to the other, in such a
way that opening occurs in a determined pressure range,
preferably at a given pressure corresponding to the op-
timum extraction pressure. The extraction pressure may
vary from 4 to 8 bar, more preferably, of the order of 6
bar. The optimum pressure may vary according to the
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substances to be extracted.

[0013] The capsule of the invention advantageously
also has a means for the collection and outflow of the
beverage. Such a means has the purpose of directing
the stream or streams of beverage leaving the capsule
towards the container, such as a mug, and of thus avoid-
ing any contact with part of the system. The collection
and outflow means preferably comprises a part of wid-
ened cross section covering the retaining part of the
chamber followed by a part of narrowed cross section
which concentrates the beverage into one or several fa-
voured directions. The parts of widened and narrowed
cross section may form one and the same continuous
portion which flares from the retaining part towards one
or more outlets of the capsule. Such a portion may, for
example, be a cup portion of concave internal shape di-
rected downwards, which end in at least one outlet hole.
[0014] There are various embodiments of the closed
capsule according to the invention. According to a first
embodiment of the capsule according to the invention,
the closed chamber comprises two welded half-shells,
symmetric or otherwise, and the means allowing opening
is a rod arranged between the said shells, the said rod
comprising at least one opening, preferably several
openings, towards the top or at its upper end for the entry
of water and, towards the bottom, or at its lower end, a
shape allowing the weld of the two half-shells to be punc-
tured asthe said capsule is placedin its extraction device,
the said shape also forming a filter. The rod preferably
has a pointed shape. To extract from such a capsule, the
extraction device may simply have a shower head for the
arrival of water and a system allowing the rod to move
inside the said capsule so as to open the capsule and
thus allow the liquid to flow out into the mug arranged
under the extraction device. It is necessary that there be
a filter element in the pointed part of the rod so as to
prevent the coffee grounds from passing into the mug.
Of course, for all the embodiments, the capsule contains
a certain quantity of substance for one mug, or two, or
more: the quantity may preferably vary between 4 and
30¢.

[0015] Inasecond embodiment of the capsule accord-
ingto the invention, the closed chamber comprises a cup
and a membrane welded to the periphery of the cup and
the means allowing opening is arranged in the bottom of
the cup and comprises a disc with a puncturing means
puncturing the bottom of the said cup through the rise in
pressure inside the said chamber at the time of extraction.
During insertion of the capsule in the extraction system,
it is necessary to have one or more sprinkling elements
which puncture the membrane and allow water to enter
the said capsule, so as to pre-wet the coffee or other
substance, so that the pressure in the capsule can rise
and therefore cause the disc to move from a convex po-
sition to a concave position, this moving the puncturing
means which thus punctures the bottom of the cup. The
disc of this capsule has a sealing role and at the time of
puncturing, the underside of the disc has means allowing
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the substance to be filtered for the passage of the desired
beverage.

[0016] The puncturing means may have any possible
shape, for example points, blades, knives, needles and
the like. The sprinkling elements may be in the form of
blades, points, knives, needles and the like.

[0017] Inathird embodiment of the capsule according
tothe invention, the capsule comprises acup andamem-
brane welded to the periphery of the cup and the means
allowing opening is arranged on the membrane and con-
sists of an element with a puncturing means puncturing
the said membrane through the rise in pressure inside
the chamber. By comparison with the previous embodi-
ment, instead of arranging the opening means in the cup,
this means is arranged in the membrane, but the opening
process remains the same, namely that the puncturing
means will puncture the membrane instead of the cup.
The disc will still have a sealing function and will comprise
filtering means.

[0018] Inafourth embodiment, the capsule comprises
a cup with a rim and a bottom having an opening for the
outflow of the beverage and a membrane welded to the
periphery of the rim of the said cup and the means allow-
ing opening is arranged in the bottom of the cup and is
an element with puncturing means covered by a thin film,
this thin film opening on the puncturing means at the time
of extraction. The puncturing means also have a filter
function. In this embodiment, the element with the punc-
turing means remains fixed, and it is the thin film which
deforms under pressure and opens on the aforemen-
tioned puncturing means. Just as in the previous embod-
iment, it is necessary to have one or more sprinkling el-
ements to puncture the membrane, so as to pre-wet the
coffee and have a rise in pressure in the capsule, so that
the thin film is deformed and thus tears on the puncturing
means. The capsule is of substantially circular cross sec-
tion. The diameter of the means allowing the opening of
the capsule is non-critical. The capsule according to this
embodiment normally has a ratio of diameter of the
means allowing opening to the diameter of the capsule
of between 1:6 and 1:1.

[0019] In this embodiment, there are two options. The
first is for the element allowing opening to be a separate
piece, arranged in the bottom of the cup; this piece com-
prises a flat part with the puncturing means and a fairly
curved face pressing against the bottom of the cup. The
puncturing means are non-ctitical and may be blades,
points, knives, needles, recessed and raised elements
of cone-shape, pyramid-shape or any other geometry.
The second option is for the means allowing opening to
consist of a disc with recessed and raised elements, the
said disc being placed on a rim of the bottom of the cup,
the said bottom having, substantially at its middle, an
opening for the outflow of the beverage. The recessed
and raised elements may be of cone-shape, pyra-
mid-shape or any other geometry.

[0020] In the fifth embodiment, the capsule comprises
a cup with a rim and a bottom having an opening for the
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outflow of the beverage and a membrane welded to the
periphery of the rim of the said cup and the means allow-
ing opening consists of recessed and raised elements
forming the bottom of the said cup covered by a thin film,
this thin film opening on the raised and recessed ele-
ments at the time of extraction. The thin film also has a
filter function. In this embodiment, the recessed and
raised elements remain fixed, and it is the thin film which
deforms under the pressure and opens on the said afore-
mentioned recessed and raised elements. Just as in the
previous embodiment, itis necessaryto have one ormore
sprinkling elements to puncture the membrane, so as to
pre-wet the coffee and have a rise in pressure in the
capsule so that the thin film is deformed and thus tears
on the recessed and raised elements. The capsule is of
substantially circular cross section. The diameter of the
means allowing opening of the capsule is non-critical.
The capsule according to this embodiment normally has
a ratio of the diameter of the means allowing opening to
the diameter of the capsule of between 1:6 and 1:1. In
this embodiment, the recessed and raised elements form
the bottom of the capsule. The recessed and raised el-
ements are non-critical and may be of diverse geometric
shape, forexample of cone-shape, pyramid-shape orany
other geometry.

[0021] In a sixth embodiment, the capsule comprises
a cup and a membrane welded to the periphery of the
cup and havingan openingforthe outflow of the beverage
andthe means allowing opening is arranged in a housing
atthe centre ofthe membrane and consists of an element
with puncturing means covered by a thin film, the said
thin film tearing on the puncturing means at the time of
extraction. These puncturing means also have a filter
function. By comparison with the previous embodiments,
instead of having the opening means in the bottom of the
cup, it is arranged at the centre of the membrane. The
extraction process remains the same: the sprinkling
means puncture the top of the cup, the coffee is pre-wet-
ted, the pressure rises inside the capsule and the thin
film is deformed and opens on the puncturing means.
The beverage flows into the container arranged under
the capsule.

[0022] Inanotherembodiment of the previous solution,
the capsule comprises two welded half-shells containing
the substance to be extracted, one having an opening
for the outflow of the beverage, and the means allowing
opening is arranged in the half-shell with the opening and
consists of a disc with puncturing means covered by a
thin film, the said thin film opening on the puncturing
means at the time of extraction.

[0023] The puncturing means are the same as those
mentioned hereinabove.

[0024] Inaseventhembodimentofthe capsule accord-
ing to the invention, the capsule comprises a cup and a
disc welded to the periphery of the said cup, and having
an opening for the outflow of the beverage and the cap-
sule further comprises a means allowing opening com-
prising a thin film welded between the disc and the cup
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and raised elements on the disc collaborating at the time
of extraction with the said thin film to allow the opening
of the said thin film through the rise in pressure and al-
lowing the beverage to flow out directly into the mug. In
this case too, in order to extract the capsule, it is neces-
sary to have an extraction device comprising one ormore
sprinkling elements for the arrival of the water. In a pre-
ferred embodiment, the raised elements consist of an
annular element around the entire periphery of the disc.
Inthis last embodiment itis necessary for the disc always
to be supported by a support element in order to allow
the thin film to open.

[0025] Inthis last embodiment, if the substance for the
preparation of the beverage is a soluble substance, the
thin film is sufficient, although if the substance is insolu-
ble, it is necessary to provide, in the capsule, across the
path taken by the beverage, such as under the thin film
for example, a filter which will hold the said substance
back. The material of the filter is chosen from the group
consisting of filter paper, woven fibres and nonwoven
fibres. The fibres may be made of PET (polyethylene
terephthalate) or PP (polypropylene) or some other pol-
ymer.

[0026] Inthe lastcase, the annular element of the disc
may be continuous or discontinuous. In the case of the
embodiment of the discontinuous annular element, the
disc comprises, between the annular elements, ribs di-
rected towards the centre of the said disc.

[0027] It must be clearly understood in all the embod-
iments of the capsule according to the invention, that
each capsule comprises means for collecting and for the
outflow of the beverage. Such a means may be formed
of a flow duct, so that the prepared beverage does not
touch the elements of the extraction machine. The posi-
tion of this duct is non-critical; it is preferably arranged
substantially at the centre of the capsule. The flow duct
is advantageously formed of part of the cup and forms
an integral part thereof. The duct may have a concave
internal shape allowing the beverage passing through or
along the edges of the opening means to be collected.
The shape of the capsule is non-critical also. The capsule
preferably has a substantially circular shape.

It is possible to have a positionable or non-positionable
capsule. A positionable capsule is understood to mean
one which is not symmetric along its welding plane (re-
ferring for example to figure 17) and which may or may
not be symmetric along its vertical axis (still in relation to
figure 17). A non-positionable capsule is one which is
symmetric along its welding plane and symmetric along
its vertical axis.

[0028] The closed chamber comprises either
half-shells or a cup and a membrane, ora cup and a disc.
As the case may be, the material of the closed chamber
is preferably chosen from the group consisting of alumin-
ium, an aluminium/plastic composite, an aluminium/plas-
tic/paper composite, single-layer or multi-layer plastic.
The plastic used is a plastic which is compatible in the
sphere of foods and chosen from the group consisting of
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EVCH, PVDC, PP, PE, PA, in a single layer or as amul-
tilayer. The thickness of material used is between 5 and
100 microns depending on the type of material used.
[0029] The puncturing means for the fourth to seventh
embodiments are the same as those mentioned herein-
above.

[0030] In embodiments 4 to 7, the capsule comprises
a thin film. This thin film is made of a material which is
the same as that of the closed chamber.

[0031] The substance for the preparation of a bever-
age is chosen from the group consisting of roasted
ground coffee, tea, instant coffee, a mixture of roasted
ground coffee and instant coffee, a syrup concentrate, a
fruit extract concentrate, a chocolate product, a
milk-based product or any other dehydrated edible sub-
stance, such as dehydrated stock. Itis possible according
to the invention with equal ease to prepare a cold, hot or
warm beverage.

[0032] As already mentioned hereinabove, the great
benefit of the capsule according to the invention is that
it comprises, on the one hand, its own opening means
and, on the other hand, that it allows, with the same ex-
traction machine, to envisage the possibility of extracting
substances of different types and/or varieties such as a
coffee, followed by a tea, without the consumer when
consuming the beverage noticing an aftertaste resulting
fromthe previous extraction. The benefit also stems from
the cleanliness that the extraction affords. This means
that each capsule has its own outflow which does not
dirty the extraction machine. The result of this is less or
no cleaning of the machine, greater food safety and hy-
giene reducing the risks of contamination or proliferation
of microorganisms in the machine and finally the possi-
bility of extracting bacteriologically more sensitive sub-
stances such as milk powder or other substances with a
neutral or weakly acidic pH, for example.

[0033] The invention also relates to a process for the
preparation of various beverages in a same machine, in
which the liquid of the beverage does not come into con-
tact with the said machine and the capsule is supported
from beneath by an element of the said machine. It is
also possible that the capsule according to the invention
to perform extractions at lower pressures, namely at
pressures under 10 bar. The invention also relates to a
method for improving hygiene and reducing cross-con-
tamination in the preparation of a beverage from a cap-
sule containing a food substance in a closed chamber,
said capsule incorporating its own opening device, char-
acterized in that a fluid is introduced under pressure into
the capsule and that, once the pressure inside the cap-
sule reaches a certain level, the opening device is acti-
vated to open the capsule and release the beverage.
[0034] The opening device is preferably activated by
the effect of the internal pressure which becomes estab-
lished within the closed chamber.

[0035] The remainder of the description is given by ref-
erence to the drawings in which:
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Fig. 1 is a perspective view of the closed capsule
according to the first embodiment,

Fig. 2 is a perspective view of the rod of the capsule
according to the first embodiment,

Fig. 3 is a schematic sectioned view of the capsule
according to the second embodiment,

Fig. 4 is a schematic sectioned view of the capsule
according to the third embodiment,

Fig. 5 is a schematic sectioned view of the capsule
according to the fourth embodiment (first option),
Fig. 6 is a schematic sectioned view of the capsule
according to the fourth embodiment (first option),
Fig. 7 is a perspective view of the capsule according
to the previous figure,

Fig. 8 is a perspective view of the means allowing
opening of the capsule according to the second op-
tion,

Fig. 9 is a perspective view of the means allowing
opening of the capsule according to the second op-
tion,

Fig. 10 is a schematic section view according to the
fifth embodiment,

Fig. 11is aperspective view of the capsule according
to the previous figure,

Fig. 12 is a perspective view of the cup from under-
neath,

Fig. 13 is a perspective view of the cup from on top,
Fig. 14 is a schematic depiction of the capsule in its
extraction system,

Fig. 15 is a schematic sectioned view of the capsule
according to the sixth embodiment,

Fig. 16 is a schematic sectioned view of the capsule
according to another form of the sixth embodiment,
and

Fig. 17 is an exploded view of the capsule according
to the seventh embodiment.

[0036] Figure 1 clearly shows a half-shell (1), the sec-
ond half-shell, not depicted, is welded along the welding
line (2) and thus closes the capsule (4). This capsule has
a housing (3) in which the substance for extraction, for
example roasted ground coffee lies. The rod (5) is ar-
ranged between the two symmetric half-shells. This rod
is depicted in Figure 2 and in its upper part has holes (6)
through which the hot water arrives for the preparation
ofthe coffee. This rod furthercomprises, on its lower part,
a pointed shape (7) for puncturing the weld of the two
half-shells. The pointed part further comptrises openings
(8) to allow the coffee to pass through freely butto prevent
the grounds from passing. When the capsule is intro-
duced into its extraction system, the rod is pushed down-
wards so that the pointed shape (7) punctures the weld
of the two half-shells.

[0037] Figure 3 shows a capsule (9) inthe second em-
bodiment of the invention. This capsule comprises a cup
(10)andamembrane (11) welded ata peripheral welding
edge (13) forming the periphery of the said cup. The cap-
sule contains a substance (12). The system for opening
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the capsule consists of a disc (14) arranged in the bottom
of the cup (10) and comprising a puncturing point (15)
and a filter (60). The puncturing point is therefore en-
closed in the chamber formed by the cup (10) and the
membrane (11). The disc is thus arranged at the bottom
of the cup and thus forms a wider area over which the
internal pressure may be spread during extraction. Atthe
time of extraction, the capsule is introduced into the ex-
traction device, water is introduced via a needle which
punctures the membrane (11), and under the effect of
the rise in pressure in the capsule, the disc (14) experi-
ences a downward thrust towards the retaining part (16)
so that the point (15) punctures the retaining part (16) of
the cup, thus allowing the beverage to flow out. The cap-
sule is held firmly in place by virtue of the support (61)
andthe filter (60) prevents the coffee grounds from pass-
ing into the mug (not depicted) situated under the said
capsule.

[0038] Figure 4 shows another embodiment. The dif-
ference from the preceding figure is simply that instead
of arranging the opening systemin the cup, itis arranged
in the membrane. The capsule comprises acup (17) and
amembrane (18) welded to the periphery of the said cup
at (62). The substance to be extracted (19) is in the cap-
sule. The disc (20) constituting the opening system has
a puncturing point (21) and a filter (63). At the time of
extraction, the rise in pressure in the capsule means that
the disc (20) experiences a downward thrust towards the
retaining part (22) and the point (21) punctures the re-
taining part (22) of the membrane. The filter (63) allows
the coffee grounds to be held back.

[0039] Figure 5 shows the capsule according to the
invention in its fourth embodiment. This capsule compris-
es a cup (23) and a membrane (24) welded along a pe-
ripheral welding edge (26) to the periphery of the said
cup. The capsule contains a substance to be extracted
(25). The means allowing opening is arranged in a hous-
ing (27) at the bottom of the cup. This means consists of
an element (28) with puncturing means covered by a thin
film (29). The puncturing means are points (64) directed
towards the thin film. As in the previous embodiments,
the water is introduced through the membrane and the
rise in pressure will press the thin film (29) against the
puncturing means so as to tear the said thin film and the
beverage can thus flow out into a mug arranged beneath.
The element (28) thus has a filter function and for this
purpose has a number of holes (65) for the passage of
the beverage.

[0040] Figures 6 and 7 show the capsule according to
the invention in an alternative form of its fourth embodi-
ment. This capsule comprises a cup (66) and a mem-
brane (67) welded along a peripheral welding edge (68)
to the periphery of the said cup. The capsule contains a
substance to be extracted (69). The means allowing
opening is arranged in a housing (70) at the bottom of
the cup. This means consists of an element (71) with
opening means covered by a thin film (72). The opening
means are points (73) distributed over the entire surface
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of the element (71) and directed towards the thin film
(72). These means may also be recessed and raised
elements of ashape otherthan that of the points depicted.
Asinthe precedingembodiments, the waterisintroduced
via the membrane (67) and the rise in pressure will press
the thin film (72) against the puncturing means in such a
way as to tear the said thin film and the beverage can
thus flow out into a mug arranged beneath. The element
(71) also has a filter function for this purpose and com-
prises a number of channels (74) for the passage of the
beverage. The channels (74) are present at the surface
of the elements (71) and thus separate the points (73) to
form a beverage distribution network. The beverage
flows along the said channels and ends up at the periph-
ery (75) of the element (71) where it flows to the inside
(76) at the bottom of the cup (66). The openings (77)
allow the beverage to run into the mug (not depicted)
arranged beneath. The bottom (66) of the cup and the
openings (77) together form the beverage collection and
outflow means. The openings (77) are preferably made
through the edges of a re-entrant tubular part of the cup
which is delimited at its base by a smallinternal peripheral
channel. Such a configuration allows controlled and less
sudden flow and avoids liquid splashing out of the service
region. As with Figure 5, we are talking here about a
four-component capsule, the four components being the
cup, the element with the opening means, the membrane
and the thin film. The cup is fabricated by thermoforming
and the disc is fabricated by injection moulding.

[0041] Figure 8 shows a perspective view ofthe means
allowing the opening of the capsule according to the
fourth embodiment. This means (80) is an injec-
tion-moulded disc placed on the bottom of the cup. It
comprises raised elements in the form of cone frustums
(81) and spaces (82) between the said raised elements.
In the capsule, when the thin film is torn, the beverage
flows along the spaces (82) towards the outside (83) of
the disc. One might very well envisage the disc being at
the bottom of the cup of Figures 6 and 7: the beverage
flows over the inside (76) of the bottom of the cup (66).
[0042] Figure 9 shows another embodiment of the
means of openingthe capsule. This is a disc (84) allowing
the capsule to be opened. This disc (84) is an injec-
tion-moulded wafer placed on the bottom of the cup. It
comprises raised elements in the form of pyramids (85)
and spaces (86) between the said raised elements. In
the capsule, when the thin film is torn, the beverage flows
along the spaces (86) towards the outside (87) of the
disc. It is very easy to envisage the disc being at the
bottom of the cup of Figures 6 and 7; the beverage flows
out over the inside (76) of the bottom of the cup (66).
[0043] Figures 10 and 11 show the capsule according
to the invention in a fifth embodiment. In this case, we
are talking about a three-component capsule. This cap-
sule comprises a cup (88) and a membrane (89) welded
along the peripheral weld line (90) onto the periphery of
the said cup. The capsule contains a substance to be
extracted (91). The means allowing openingis in the bot-
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tom of the cup. This means is in the form of raised ele-
ments (93) and recessed elements (94) forming the bot-
tom of the said cup, the said means being covered by a
thin film (92). As in previous embodiments, the water is
introduced via the membrane (89) and the rise in pres-
sure will press the thin film (92) against the raised and
recessed elements so as to tear the said thin fim and
the beverage can thus flow out into a mug arranged be-
neath. The thin film (92) also has a filter function and the
beverage flows in the recessed spaces (94). The bever-
age runs along the said spaces and ends up on a tubular
portion comprising a central opening (95) in the bottom
of the cup (66). This opening (95) allows the beverage
to run into the mug (not depicted) arranged beneath. As
mentioned hereinabove, we are talking about a
three-component capsule, these components being the
cup, themembrane and the thinfilm. The cup is fabricated
by thermoforming and makes it possible directly to obtain
the means of opening the capsule, namely the raised and
recessed elements.

[0044] Figures 12 and 13 simply give perspective de-
tections from beneath and from above of the cup (88) of
Figures 10 and 11. The central opening (95) allowing the
beverage to flow out at the time of extraction is clearly
visible. This cup is thermoformed in a single piece using
an appropriate thermoforming device. Thereafter, the
thin film is sealed onto the internal edges of the bottom
of the cup, and the substance is filled, for example in an
atmosphere of nitrogen or in some other atmosphere
more or less free of oxygen and finally the membrane is
sealed.

[0045] Figure 14 schematically shows the capsule
(100) according to the invention in its extraction system.
The capsule is trapped in elements (101) and (102) of
the extraction system. The element (101) allows water
to arrive on the top of the capsule via the duct (103) and
the needles (104) perforate the top of the capsule. Seal-
ing is guaranteed by the seal (106). The support element
(102) holds the capsule in place and at the time of its
opening beverage runs through the outlet (105) into the
mug (not depicted) placed beneath.

[0046] Figure 15 showsthe capsule in its sixth embod-
iment. By comparison with Figure 5, the difference lies
in the position of the opening system which is positioned
in a housing of the membrane instead of being in a hous-
ing of the cup. The capsule comprises a cup (30) onto
which a membrane (31) is welded along a weld line (35).
The capsule contains a substance (36). The opening sys-
tem comprises an element (32) with puncturing means
covered by a thin film (33). As with the previous capsule,
the water is injected from the top of the cup and the rise
in pressure inside the capsule presses the thin film (33)
against the puncturing means of the element (32) and
the beverage flows out through the centre (34) of the
membrane.

[0047] Figure 16 shows a capsule with two symmetric
half-shells (37, 38) welded along a weld line (39) and
containing a substance to be extracted (42). The means
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allowing openingis arrangedinthe shell (38) and consists
of a disc (41) with puncturing means covered by a thin
film (40). As with the other capsules, the rise in pressure
inthe capsule pushes the thin film towards the puncturing
means until the said thin film tears. The beverage then
runs into the mug arranged beneath.

[0048] Figure 17 shows the capsule in a last embodi-
ment, in an exploded view. It comprises a cup (44) onto
which a disc (46) is welded along the weld line (51). The
capsule contains a substance to be extracted (43). The
means allowing opening comprises a thin film (45) weld-
ed between the disc and the cup. The disc comprises a
raised annular element (48) and an annular channel (49)
for the outflow of the beverage. This capsule is perfectly
suitable if the substance to be extracted is instant coffee.
However, if the substance to be extracted is roasted
ground coffee, then afilter (47) needs to be added to the
capsule according to the invention, the filter being ar-
ranged under the thin film and thus serving to hold back
the coffee grounds. The procedure is then as follows: the
capsule is introduced into an extraction device. This de-
vice comprises a means for opening the capsule at (50),
the water runs into the capsule and the rise in pressure
will press the thin film (45) against the annular element
(48).

[0049] The thin film tears and the beverage flows out
via the channel (49) into the mug arranged beneath. In
this case, a support element (see Figure 14) is always
needed for the disc, the said support element forming
part of the extraction system.

[0050] Theterms "puncture" and"puncturing” relate to
one or more means whose function is to make an opening
against a solid, flexible or otherwise, weakened or par-
tially open, portion not only by puncturing in the strict
sense of the term but also by any equivalent means such
as cutting or breaking.

The term "beverage" covers any type of beverage that
can be prepared from a soluble or partially soluble sub-
stance or substance that can be percolated and also en-
compasses preparations of the soup, broth or other sim-
ilar food preparation types.

—_——

Abbreviations :

[0051]

PET = polyester

PP = polypropylene

EVOH=  acopolymer of ethylene and vinyl alcohol
PVDC =  polyvinylidene chloride

PE = polyethylene

PA = polyamide

Claims

1. Capsule designed to be extracted by injection of a
fluid under pressure in an extraction device, contain-
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ing a substance for the preparation of a beverage,
comprising a closed chamber containing the said
substance and a means allowing the said capsule
to be opened at the time of its use and for allowing
the said beverage to flow out,

characterized in that opening is achieved by rela-
tive engagement of the opening means with a retain-
ingwall ofthe closed chamberandin that the relative
engagement is performed under the effect of the rise
in pressure of the fluid in the chamber.

Capsule accordingto Claim 1, characterized in that
the opening means (14,15,20,21) is housed inside
the closed chamber and in that it is moved by thrust
under the effect of the rise in pressure of the fluid in
the chamber against the retaining part (16,22) of the
chamber.

Capsule accordingto Claim 1, characterized in that
the opening means (28, 32, 41, 48, 64, 71, 73, 74,
80, 81, 82, 84, 85, 86, 93, 94) is housed outside the
closed chamber and in that the retaining wall
(29,33,40,45,72,92) is moved under the effect of the
rise in pressure against the opening means.

Capsule accordingto Claim 1, 2 or 3, characterized
in that the opening means is an element
(14,20,28,41,71,80,84) comprising at least one
puncturing element (15,21,48,64,73,81,85,93).

Capsule according to any one of the preceding
claims, characterized in that the retaining wall is a
thin film (29,33,40,45,72,92) able to be punctured.

Capsule accordingto Claim 2, characterized in that
the closed chamber comprises a cup (10) and a
membrane (11) welded to the periphery (13) of the
cup and the means allowing opening is arranged in
the bottom of the cup and comprises a disc (14) with
a puncturing means (15) puncturing the bottom of
the said cup through the rise in pressure inside the
chamber.

Capsule accordingto Claim 2, characterized in that
the closed chamber comprises a cup (17) and a
membrane (18) welded to the periphery (62) of the
cup and the means allowing opening is arranged on
the membrane and consists of an element (20) with
a puncturing means (21) puncturing the said mem-
brane through the rise in pressure inside the cham-
ber.

Capsule accordingto Claim 3, characterized in that
it comprises a cup (23) with a rim (26) and a bottom
having an opening for the outflow of the beverage
and a membrane (24) welded to the periphery of the
rim (26) of the said cup and in that the means al-
lowing opening is arranged in the bottom (27) of the
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10.

11.

12.

13.

14.

15.

cup and in that the opening means is an element
(28) with aplurality of puncturingmeans (64) covered
by a thin film (29), this thin film tearing on the punc-
turing means at the time of extraction.

Capsule accordingto Claim 3, characterized in that
itcomprises acup (66) with arimanda bottom having
an opening for the outflow of the beverage and a
membrane (67) welded to the periphery of the rim of
the said cup and in that the means allowing opening
comprises recessed and raised elements (73, 74)
forming the bottom of the said cup covered by a thin
film (72), this thin film tearing on the raised and re-
cessed elements at the time of extraction.

Capsule according to one of the preceding Claims
characterized in that it further comprises means
for the collection and outflow of the beverage with a
part of widened cross section followed by a part of
narrowed cross section which concentrates the bev-
erage into one or several favoured directions.

Capsule accordingto Claim 9, characterized in that
the element (71) with puncturing means (73) is an
injected disc (80, 84) or an element with a flat face
with the means allowing opening and a curved face
pressing against the bottom of the cup.

Capsule accordingto Claim 9, characterized in that
the means allowing opening comprises recessed
and raised elements (94, 93) on the bottom of the
cup, the said bottom having, substantially at its mid-
dle, an opening (95) for the outflow of the beverage.

Capsule accordingto Claim 3, characterized in that
itcomprises a cup (30) and amembrane (31) welded
to the periphery (35) of the cup and having an open-
ing for the outflow of the beverage and in that the
means allowing opening is arranged in a housing at
the centre of the membrane and consists of an ele-
ment (32) with puncturing means covered by a thin
film (33), the said thin film tearing on the puncturing
means at the time of extraction.

Capsule accordingto Claim 3, characterized in that
itcomprises two welded half-shells (37, 38), one hav-
ing an opening for the outflow of the beverage, and
in that the means allowing opening is arranged in
the half-shell (38) with the opening and consists of
a disc with puncturing means covered by a thin film
(40), the said thin film tearing on the puncturing
means at the time of extraction.

Capsule accordingto Claim 3, characterized in that
itcomprises a cup (44) and a disc (46) welded to the
periphery (51) of the said cup, the cup having an
opening for the outflow of the beverage and in that
the means allowing opening comprises a thin film
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23.

24.

25.
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(45) welded between the disc and the cup and raised
elements (48) on the disc collaborating at the time
of extraction with the said thin film (45) to allow the
opening of the said thin film through the rise in pres-
sure.

Capsule according to Claim 15, characterized in
that it further comprises a filter (47) welded to the
periphery of the cup between the thin film (45) and
the disc.

Capsule accordingto one of Claims 15 and 16, char-
acterized in that the raised elements consist of a
continuous or discontinuous annular element.

Capsule according to Claim 17, characterized in
that the annular element is discontinuous and the
disc comprises, between the annular elements, ribs
directed towards the centre of the said disc.

Capsule according to any one of Claims 1 to 18,
characterized in that the material(s) of the closed
chamber is (are) chosen from the group consisting
of aluminium, an aluminium/plastic composite, an
aluminium/plastic/paper composite, plastic in the
pure form or a multilayer.

Capsule according to Claim 19, characterized in
that the material of the closed chamber is plastic
chosen from the group consisting of EVOH, PVDC,
PP, PE, PA, in a single layer or as a multilayer.

Capsule according to any one of Claims 4 to 20,
characterized in that the puncturing means are
chosen from the group consisting of a point, a blade,
a knife, a needle and the like.

Capsule according to any one of Claims 5 to 21,
characterized in that the thin film is made of a ma-
terial chosen fromthe group consisting of aluminium,
an aluminium/plastic composite, an aluminium/plas-
tic/paper composite, single-layer or multi-layer plas-
tic.

Capsule according to Claim 16, characterized in
that the material of the filter is chosen from the group
consisting offilter paper, woven fibres and nonwoven
fibres.

Capsule according to any one of Claims 1 to 23,
characterized in that the substance for the prepa-
ration of a beverage is chosen from the group con-
sisting of roasted ground coffee, tea, instant coffee,
a mixture of roasted ground coffee and instant cof-
fee, a chocolate product or any other dehydrated ed-
ible substance.

Method for

improving hygiene and reducing
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26.

27.
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cross-contamination in the preparation of a bever-
age from a capsule containing a food substance in
aclosedchamber, said capsule incorporating its own
opening device, wherein a fluid is introduced under
pressure into the capsule characterized in that,
once the pressure inside the capsule reaches a cer-
tain level, the opening device is activated by effect
of the internal pressure within the closed chamber
to open the capsule and release the beverage.

Method according to Claim 25, wherein opening oc-
curs at a pressure of from 4 to 8 bar.

Method accordingto claim 25 or 26, wherein opening
occurs with opening means housed outside the
closed chamber.

Patentanspriiche

1.

Kapsel, ausgelegt, um durch Injektion eines Fluids
unter Druck in einer Extraktionsvorrichtung extra-
hiert zu werden, enthaltend eine Substanz flr die
Zubereitung eines Getrénks, mit einer geschlosse-
nen Kammer, die die Substanz enthalt, und Mitteln,
die es ermdglichen, dass die Kapsel zu der Zeit ihrer
Verwendung gedffnet wird, und es ermdglichen,
dass das Getrank herausflief3t,

dadurch gekennzeichnet, dass das Offnen durch
einen relativen Eingriff der Offnungsmittel mit einer
Haltewand der geschlossenen Kammer erreicht
wird, und dadurch, dass der relative Eingriff unter
der Wirkung des Druckanstiegs des Fluids in der
Kammer zustande gebracht wird.

Kapsel nach Anspruch 1, dadurch gekennzeich-
net, dass die (")ffnungsmittel (14, 15, 20, 21) in der
geschlossenen Kammer aufgenommen sind, und
dadurch, dass sie durch den Schub unter der Wir-
kung des Druckanstiegs des Fluids in der Kammer
gegen den Halteteil (16, 22) der Kammer bewegt
werden.

Kapsel nach Anspruch 1, dadurch gekennzeich-
net, dass die C)ﬁnungsmittel (28,32,41,48,64,71,
73,74, 80, 81, 82, 84, 85, 86, 93, 94) auBerhalb der
geschlossenen Kammer aufgenommen sind, und
dadurch, dass die Haltewand (29, 33, 40, 45, 72, 92)
unter der Wirkung des Druckanstiegs gegen die Off-
nungsmittel bewegt wird.

Kapsel nach Anspruch 1, 2 oder 3, dadurch ge-
kennzeichnet, dass die Offnungsmittel ein Element
(14, 20, 28, 41, 71, 80, 84) mit zumindest einem
DurchstoBelement (15, 21, 48, 64, 73, 81, 85, 93)
sind.

Kapsel nach einem der vorhergehenden Anspriiche,



10.

17

dadurch gekennzeichnet, dass die Haltewand ein
dunner Film (29, 33, 40, 45, 72, 92) ist, der geeignet
ist, durchstoBen zu werden.

Kapsel nach Anspruch 2, dadurch gekennzeich-
net, dass die geschlossene Wand eine Schale (10)
und eine Membran (21) umfassen, die an den Um-
fang (13) der Schale geschweiBt ist, und die Mittel,
die das Offnen ermdglichen, in dem Boden der Scha-
le angeordnet sind und eine Scheibe (14) mit Durch-
stoBmitteln (15) umfassen, die den Boden der Scha-
le durch den Druckanstieg in der Kammer durchsto-
Ben.

Kapsel nach Anspruch 2, dadurch gekennzeich-
net, dass die geschlossene Kammer eine Schale
(17) und eine Membran (18) umfasst, die an dem
Umfang (62) der Schale geschweiB3t ist, und die Mit-
tel, die das Offnen ermdglichen, an der Membran
angeordnet sind und aus einem Element (20) mit
DurchstoBmitteln (21) bestehen, die die Membran
durch den Druckanstieg in der Kammer durchsto-
Ben.

Kapsel nach Anspruch 3, dadurch gekennzeich-
net, dass sie eine Schale (23) miteinem nachauBen
umgebogenen Rand (26) und einen Boden umfasst,
der eine Offnung fiir den Ausfluss des Getranks und
eine Membran (24) aufweist, die an den Umfang des
nach auBen umgebogenen Rands (26) der Schale
geschweiBt ist, und dadurch, dass die Mittel, die das
Offnen ermdglichen, in dem Boden (27) der Schale
angeordnet sind, und dadurch, dass die Offnungs-
mittel ein Element (28) mit einer Vielzahl von Durch-
stoBmitteln (64) sind, die durch den dlinnen Film (29)
abgedeckt sind, wobei dieser diinne Film an den
DurchstoBmitteln bei der Extraktionszeit reif3t.

Kapsel nach Anspruch 3, dadurch gekennzeich-
net, dass sie eine Schale (66) miteinem nachauBen
umgebogenen Rand und einen Boden umfasst, der
eine Offnung fiir den Ausfluss des Getranks und eine
Membran (67) aufweist, die an dem Umfang des
nach auBen umgebogenen Rands der Schale ge-
schweiB3t ist, und dadurch, dass die Mittel, die das
Offnen erméglichen, ausgesparte und erhabene
Elemente (73, 74) umfassen, die den Boden der
Schale bilden, der durch einen diinnen Film (72) be-
decktist, wobei dieser diinne Film an den erhabenen
und ausgesparten Elementenbeider Extraktionszeit
reif3t.

Kappe nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet, dass sie des Weiteren
Mittel flir das Sammeln und den Ausfluss des Ge-
trénks umfasst, die einen Teil mit aufgeweiteten
Querschnitt gefolgt von einem Teil mit engeren
Querschnitt aufweist, der das Getrank in eine oder
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12.

13.

14.

15.

16.

17.

18
mehrere bevorzugte Richtungen konzentriert.

Kapsel nach Anspruch 9, dadurch gekennzeich-
net, dass das Element (71) mit den DurchstoBmit-
teln (73) eine Injektionsscheibe (80, 84) oder ein Ele-
ment mit einer flachen Flache mit den Mitteln, die
das Offnen erlauben, und einer gebogenen Flache,
die gegen den Boden der Schale driickt, ist.

Kapsel nach Anspruch 9, dadurch gekennzeich-
net, dass die Mittel, die das Offnen ermdglichen,
ausgesparte und erhabene Elemente (94, 93) an
dem Boden der Schale umfassen, wobei der Boden
im Wesentlichen in seiner Mitte eine Offnung (95)
fur den Ausfluss des Getrénks aufweist.

Kapsel nach Anspruch 3, dadurch gekennzeich-
net, dass sie eine Schale (30) und eine Membran
(31) umfasst, die an den Umfang (35) der Schale
geschweiBt ist und eine Offnung flr den Ausfluss
des Getranks aufweist, und dadurch, dass die Mittel,
die das Offnen ermdglichen, in einem Gehéuse in
der Mitte der Membran angeordnet sind, und aus
einem Element (32) mit DurchstoBmitteln bestehen,
die durch einen Film (33) bedeckt sind, wobei der
diinne Film an den DurchstoBmitteln bei der Extrak-
tionszeit reif3t.

Kapsel nach Anspruch 3, dadurch gekennzeich-
net, dass sie zwei geschweiBte Halbschalen (37,
38) umfasst, wobei eine eine Offnung flir den Aus-
fluss des Getranks aufweist, und dadurch, dass die
Mittel, die das Offnen ermdglichen, in derHalbschale
(38) mit der Offnung angeordnet sind, und aus einer
Scheibe mit DurchstoBmitteln bestehen, die durch
einen dlinnen Film (40) bedeckt sind, wobei der diin-
ne Filman den DurchstoBmitteln bei der Extraktions-
zeit reif3t.

Kapsel nach Anspruch 3, dadurch gekennzeich-
net, dass sie eine Schale (44) und eine Scheibe (46)
umfasst, die an den Umfang (51) der Schale ge-
schweiBt ist, wobei die Schale eine Offnung fir den
Ausfluss des Getranks aufweist, und dadurch, dass
die Mittel, die das Offnen erméglichen, einen diinnen
Film (45), der zwischen die Scheibe und die Schale
geschweiBt ist, und erhabene Elemente (48) an der
Scheibe umfassen, die bei der Extraktionszeit mit
dem diinnen Film (45) zusammenarbeiten, um das
Offnen des diinnen Films durch den Druckanstieg
zu ermdglichen.

Kapsel nach Anspruch 15, dadurch gekennzeich-
net, dass sie des Weiteren einen Filter (47) umfasst,
deranden Umfang der Schale zwischen den diinnen
Film (45) und die Scheibe geschweift ist.

Kapsel nach einem der Anspriiche 15 und 16, da-



18.

19.

20.

21.

22,

23.

24.

25,

19

durch gekennzeichnet, dass die erhabenen Ele-
mente aus einem durchgehenden oder unterbroche-
nen ringférmigen Element bestehen.

Kapsel nach Anspruch 17, dadurch gekennzeich-
net, dass das ringférmige Element unterbrochenist,
und die Scheibe zwischen den ringférmigen Elemen-
ten Rippen umfasst, die in Richtung des Zentrums
der Scheibe gerichtet sind.

Kapselnach einem der Anspriiche 1 bis 18, dadurch
gekennzeichnet, dass das Material (die Materiali-
en) der geschlossenen Kammer aus der Gruppe ge-
wabhlt ist (sind), die aus Aluminium, einem Alumini-
um/Kunststoff-Verbund, einem Aluminium/Kunst-
stoff/Papier-Verbund, Kunststoff in reiner Form oder
einem Mehrschichtmaterial besteht.

Kapsel nach Anspruch 19, dadurch gekennzeich-
net, dass das Material der geschlossenen Kammer
ein Kunststoff ist, der aus der Gruppe gewahlt ist,
die aus EVOH, PVDC, PP, PE, PA besteht, in einer
einzelnen Schicht oder als Mehrschichtmaterial.

Kapsel nach einem der Anspriiche 4 bis 20, dadurch
gekennzeichnet, dass die DurchstoBmittel aus der
Gruppe gewahlt sind, die aus einer Spitze, einer
Schneide, einem Messer, einer Nadel und derglei-
chen besteht.

Kapsel nach einem der Anspriiche 5bis 21, dadurch
gekennzeichnet, dass der diinne Film aus einem
Material gemacht ist, das aus der Gruppe gewahlt
ist, die aus Aluminium, einem Aluminium/Kunst-
stoff-Verbund, einem Aluminium/Kunststoff-/Pa-
pier-Verbund, Einschicht-Kunststoff oder Mehr-
schicht-Kunststoff besteht.

Kapsel nach Anspruch 16, dadurch gekennzeich-
net, dass das Material des Filters aus der Gruppe
gewahlt ist, die aus Filterpapier, gewebten Fasern
und nicht-gewebten Fasern besteht.

Kapsel nach einem der Anspriiche 1 bis 23, dadurch
gekennzeichnet, dass die Substanz flir die Zube-
reitung eines Getranks aus der Gruppe gewahlt ist,
die aus gemahlenem Réstkaffee, Tee, Instantkaffee,
einer Mischung aus gemahlenem Réstkaffee und In-
stantkaffee, einem Schokoladenprodukt oder ir-
gendeiner anderen dehydrierten eBbaren Substanz
besteht.

Verfahren zum Verbessern der Hygiene und zum
Vermindern der Kreuz-Kontamination bei der Zube-
reitung eines Getranks aus einer Kapsel, die eine
Lebensmittelsubstanz in einer geschlossenen Kam-
mer enthalt, wobei die Kapsel ihre eigene Offnungs-
vorrichtung enthélt, bei dem ein Fluid unter Druck in
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die Kapsel eingeleitet wird, dadurch gekennzeich-
net, dass, sobald der Druck in der Kapsel einen be-
stimmten Wert erreicht, die Offnungsvorrichtung
durch die Wirkung des Innendrucks in der geschlos-
senen Kammer aktiviert wird, um die Kapsel zu 6ff-
nen und das Getrénk freizugeben.

Verfahren nach Anspruch 25, bei dem das Offnen
bei einem Druck von 4 bis 8 bar passiert.

Verfahren nach Anspruch 25 oder 26, bei dem das
Offnen mit Offnungsmitteln passiert, die auBerhalb
der geschlossenen Kammer aufgenommen sind.

Revendications

Capsule congue pour une extraction par injection
d’un fluide sous pression dans un dispositif d’extrac-
tion, renfermant une substance pour la préparation
d’une boisson, comprenant une chambre fermée
renfermant ladite substance et un moyen permettant
a ladite capsule d’étre ouverte au moment de son
utilisation et pour permettre a ladite boisson de
s’écouler,

caractérisée en ce que 'ouverture est réalisée par
engagement relatif du moyen d’ouverture avec une
paroi de retenue de la chambre fermée, et en ce
que I'engagement relatif a lieu sous I'effet de I'aug-
mentation de pression du fluide dans la chambre.

Capsule selon la revendication 1, caractérisée en
ce que le moyen d’ouverture (14, 15, 20, 21) est
logé alintérieur de la chambre fermée, eten ce qu’il
est déplacé par poussée sous I'effet de 'augmenta-
tion de pression du fluide dans la chambre contre la
partie de retenue (16, 22) de la chambre.

Capsule selon la revendication 1, caractérisée en
ce que le moyen d’ouverture (28, 32, 41, 48, 64, 71,
73, 74, 80, 81, 82, 84, 85, 86, 93, 94) est logé a
I'extérieur de la chambre fermée, et en ce que la
paroi de retenue (29, 33, 40, 45, 72, 92) est déplacée
sous l'effet de 'augmentation de pression contre le
moyen d’ouverture.

Capsule selon la revendication 1, 2 ou 3, caracté-
risée en cequele moyen d’ouverture estun élément
(14, 20, 28, 41, 71, 80, 84) comprenant au moins un
élément de pergage (15, 21, 48, 64, 73, 81, 85, 93).

Capsule selon I'une quelconque des revendications
précédentes, caractérisée en ce que la paroi de
retenue est un film mince (29, 33, 40, 45, 72, 92)
apte a étre percé.

Capsule selon la revendication 2, caractérisée en
ce que la chambre fermée comprend une coupelle
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(10) et une membrane (11) soudée a la périphérie
(13) de la coupelle, et le moyen permettant 'ouver-
ture est agencé au fond de la coupelle et comprend
un disque (14) doté d’'un moyen de percage (15) per-
cant le fond de ladite coupelle sous l'effet de 'aug-
mentation de pression a l'intérieur de la chambre.

Capsule selon la revendication 2, caractérisée en
ce que la chambre fermée comprend une coupelle
(17) et une membrane (18) soudée a la périphérie
(62) de la coupelle, et le moyen permettant 'ouver-
ture est agencé sur la membrane et consiste en un
élément (20) doté d’'un moyen de pergage (21) per-
cant ladite membrane sous I'effet de 'augmentation
de pression a l'intérieur de la chambre.

Capsule selon la revendication 3, caractérisée en
ce qu’elle comprend une coupelle (23) dotée d’'un
bord (26) et d’un fond comportant une ouverture pour
la sortie de la boisson et une membrane (24) soudée
ala périphérie du bord (26) de ladite coupelle, et en
ce que le moyen permettant ouverture est agencé
dans le fond (27) de la coupelle, et en ce que le
moyen d’ouverture est un élément (28) doté d’une
pluralité de moyens de percage (64) recouverts par
un film mince (29), le film mince se déchirant sur le
moyen de pergage au moment de I'extraction.

Capsule selon la revendication 3, caractérisée en
ce qu’elle comprend une coupelle (66) dotée d’un
bord et d’un fond comportant une ouverture pour la
sortie de la boisson et une membrane (67) soudée
a la périphérie du bord de ladite coupelle, et en ce
que le moyen permettant 'ouverture comprend des
éléments encastrés et exhaussés (73, 74) formant
le fond de ladite coupelle recouverts par un film min-
ce (72), le film mince se déchirant sur les éléments
exhaussés et encastrés au moment de I'extraction.

Capsule selon l'une des revendications précéden-
tes, caractérisée en ce qu’elle comprend en outre
un moyen pour la récupération et la sortie de la bois-
son doté d’une partie & section transversale élargie
suivie d’une partie a section transversale rétrécie qui
concentre la boisson dans une ou plusieurs direc-
tions privilégiées.

Capsule selon la revendication 9, caractérisée en
ce que I'élément (71) doté du moyen de percage
(73) est un disque moulé par injection (80, 84) ou un
élément doté d’une face plate, le moyen permettant
louverture et une face courbe pressant contre le
fond de la coupelle.

Capsule selon la revendication 9, caractérisée en
ce que le moyen permettant 'ouverture comprend
des éléments encastrés et exhaussés (94, 93) sur
le fond de la coupelle, ledit fond comportant, sensi-
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13.

14.

15.

16.

17.

18.

19.

22

blement en son centre, une ouverture (95) pour la
sortie de la boisson.

Capsule selon la revendication 3, caractérisée en
ce qu’elle comprend une coupelle (30) et une mem-
brane (31) soudée a la périphérie (35) de la coupelle
etcomportant une ouverture pour la sortie de la bois-
son, et en ce que le moyen permettant 'ouverture
estagencé dans unboitierau centre de lamembrane
et consiste en un élément (32) doté d’un moyen de
percage recouvett par un film mince (33), ledit film
mince se déchirant sur le moyen de per¢age au mo-
ment de I'extraction.

Capsule selon la revendication 3, caractérisée en
ce qu’elle comprend deux moitiés de coque sou-
dées (37, 38), 'une comportant une ouverture pour
la sortie de la boisson, et en ce que le moyen per-
mettant 'ouverture est agencé dans la moitié de co-
que (38) dotée de I'ouverture et consiste en un dis-
que doté d’'un moyen de percage recouvert par un
film mince (40), ledit film mince se déchirant sur le
moyen de pergage au moment de I'extraction.

Capsule selon la revendication 3, caractérisée en
ce qu’elle comprend une coupelle (44) et un disque
(46) soudé a la périphérie (51) de ladite coupelle, la
coupelle comportant une ouverture pour la sortie de
laboisson, eten ce que le moyen permettant 'ouver-
ture comprend un film mince (45) soudé entre le dis-
que et la coupelle et des éléments exhaussés (48)
sur le disque coopérant au moment de 'extraction
avec ledit film mince (45) pour permettre 'ouverture
dudit film mince sous l'effet de 'augmentation de
pression.

Capsule selon la revendication 15, caractérisée en
ce qu’elle comprend en outre un filtre (47) soudé a
la périphérie de la coupelle entre le film mince (45)
et le disque.

Capsule selon 'une des revendications 15 et 16, ca-
ractérisée en ce que les éléments exhaussés con-
sistent en un élément annulaire continu ou disconti-
nu.

Capsule selon la revendication 17, caractérisée en
ce que'élémentannulaire estdiscontinu et le disque
comprend, entre les éléments annulaires, des ner-
vures dirigées vers le centre dudit disque.

Capsule selon I'une quelconque des revendications
1 a 18, caractérisée en ce que le ou les matériaux
de la chambre fermée sont sélectionnés dans le
groupe consistant en aluminium, un composite alu-
minium/plastique, un composite aluminium/plasti-
que/papier, plastique sous forme pure et une multi-
couche.
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Capsule selon la revendication 19, caractérisée en
ce que le matériau de la chambre fermée est un
plastique sélectionné dans le groupe consistant en
EVOH, PVDC, PP, PE, PA, en une seule couche ou
en une multicouche.

Capsule selon 'une quelconque des revendications
4220, caractérisée en ce que le moyen de percage
est sélectionné dans le groupe consistant en une
pointe, une lame, un couteau, une aiguille et analo-
gue.

Capsule selon 'une quelconque des revendications
5a21, caractérisée en ce que le film mince est fait
d’un matériau sélectionné dans le groupe consistant
enaluminium, uncomposite aluminium/plastique, un
composite aluminium/plastique/papier, en plastique
monocouche et multicouche.

Capsule selon la revendication 16, caractérisée en
ce que le matériau du filtre est sélectionné dans le
groupe consistant en papier filtre, fibres tissées et
fibres non tissées.

Capsule selon 'une quelconque des revendications
1 a 23, caractérisée en ce que la substance pour
la préparation d’'une boisson est sélectionnée dans
le groupe consistant en café moulu torréfié, thé, café
instantané, mélange de café moulu torréfié etde café
instantané, produit a base de chocolat et toute autre
substance comestible déshydratée.

Procédé pour améliorer I'hygiéne et réduire la con-
tamination croisée dans la préparation d’une bois-
son a partird’'une capsule renfermant une substance
alimentaire dans une chambre fermée, ladite capsu-
le comprenant son propre dispositif d’ouverture,
dans lequel unfluide estintroduit sous pression dans
la capsule, caractérisé en ce que, une fois que la
pression a l'intérieur de la capsule atteint un certain
niveau, le dispositif d’ouverture est actionné sous
I'effet de la pression interne au sein de la chambre
fermée pour ouvrir la capsule et libérer la boisson.

Procédé selon la revendication 25, dans lequel
Fouverture se produit & une pression de 4 & 8 bars.

Procédé selon la revendication 25 ou 26, danslequel
Fouverture se produitavecle moyen d’ouverture logé
a l'extérieur de la chambre fermée.
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FIG. 5
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