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Description

Field of the Invention

[0001] This invention relates generally to a method for
the fabrication of a beverage capsule for use in a bever-
age machine. It also relates to an apparatus for perform-
ing said method, as well as the beverage capsules so
produced. In particular, this invention relates to such cap-
sules as adapted for coffee beverages.

Background

[0002] Itis knownin the art to package perishable food
productsin sealed packages or containers. This excludes
air and moisture from the unopened container, improving
the shelflife and flavor of the products within. This method
is especially advantageous for packaging roasted coffee.
[0003] Theroasting process is whatproducesthe char-
acteristic flavor of coffee by causing the green coffee
beans to expand and to change in color, aroma, and den-
sity. The oils and aromatic volatiles contained and/or de-
veloped during roasting confer the aroma and flavor of
the coffee beverage produced therefrom, but are also
prone to degradation when exposed to the oxygen in the
surrounding air. Packaging coffee in sealed containers
will protect it from the surrounding air, resulting in greater
shelf life and optimal flavor and aroma during consump-
tion.

[0004] Recently, it has been common to package cof-
fee and other such beverage ingredients in single-serving
capsules, adapted for use in a beverage system which
prepares a beverage on demand from such capsules.
These capsules contain a pre-portioned amount of a bev-
erage ingredient or ingredients in the form of finely-tex-
tured edible granules. Such beverage capsules may be
hermetically-sealed, preventing degradation of the bev-
erage ingredient(s) within prior to consumption.

[0005] While this documentis primarily concerned with
beverage capsules containing roasted coffee, itis under-
stood that other alimentary substances may be used in
such capsules. By way of non-limiting example, such ed-
ible granules may comprise ground roasted coffee, sol-
uble coffee, powdered milk, powdered cocoa, loose tea
leaves and/or other herbs, broth, or any combination
thereof.

[0006] To preparethebeverage, the beverage capsule
is placed into the beverage production machine, which
introduces hot water into the beverage capsule and dis-
penses the resulting beverage into a container for con-
sumption. While this document refers to a "capsule," it is
understood that other terms, such as "pod," "cartridge,"
or "packet," may be employed instead.

[0007] To offerfurther protection of the edible granules
from degradation prior to consumption, it is also known
to seal beverage capsules under modified atmosphere
(e.g. an atmosphere saturated with nitrogen or carbon
dioxide) or under vacuum. In particular, a vacuum may

10

15

20

25

30

35

40

45

50

55

be applied to the capsule when the capsule is filled with
a beverage ingredient to remove the air from within. The
beverage capsule is formed of gas-tight packaging ma-
terials and hermetically sealed to preserve the vacuum
therein. In this way, any oxygen present in the capsule
is removed prior to sealing and the edible granules are
thus protected from degradation prior to consumption.
[0008] However, sealing a beverage capsule by vac-
uum-sealing introduces additional complications. Since
the edible granules are generally of small size and light
weight, the application of a vacuum may suck them from
the capsule. Such edible granules may be aspirated into
the vacuum-application means, causing damage to and
increasing maintenance costs of the vacuum-sealing ap-
paratus.

[0009] The edible granules may also become en-
trained between the sealing walls of the capsule, e.g.
between the body and the capsule sealing means, pre-
venting the latter from being properly bonded to the
former. This compromises the strength and aesthetic
quality of the beverage capsule seal, and by extension
the protection of the edible granules within the seal of
the beverage capsule.

[0010] The entrainment of edible granules may also
result in tearing of the seal of the beverage capsule due
to the pressure increase within the capsule during the
beverage preparation process. This can result in the rup-
ture of the capsule and the liberation of wet coffee powder
through the broken seal, soiling the beverage machine
and producing a foul-tasting beverage.

[0011] The sealing of a beverage capsule under vac-
uum containing ground coffee is known in the art, for
exampleinthe US patent 5,472,719 and alsoin European
patent EP 1 866 942. The latter document discloses a
beverage capsule containing a quantity of coffee, which
has been compressed into a tablet, reducing the size of
the capsule and obviating the need for a filter therein. A
vacuum is created within the capsule and the capsule is
sealed by a flexible lid, thereby preventing degradation
of the coffee tablet within.

[0012] WO2008129350 refers to a machine for pack-
aging capsules also in a vacuum and/or in a controlled
atmosphere. Afterfilling with coffee, the capsules are par-
tially closed by hermetic film. Then, a vacuum is formed
inside the capsules and sealed by a thermo-sealing vac-
uum device.

[0013] US3775932 refers to a packaging apparatus for
making vacuum packages of a product by sealing of two
superimposed films together with the product contained
therebetween. A vacuum is drawn by a vacuum tube con-
nection in the partially sealed package whereby the edge
of the packaging film is captured between the sealing
head and a resilient strip with the edge of the superim-
posed film being free.

[0014] WO2010007633 refers to a machine for pack-
aging products, in particular capsules for machines for
delivering infusion beverages. A vacuum bell provides
vacuum around each capsule to be welded. At the same
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time, vacuum compensating means take care of inserting
gas, in particular nitrogen, inside each capsule in such a
way to compensate the presence of vacuum. Afterwards,
the welding means take care of welding the aluminium
sheet onto the edge of the respective capsule.

[0015] US4069349 refers to a process for vacuum
packaging of roasted ground coffee in pouches. The
pouches are partially sealed, with a tortuous unsealed
passage, and then stored for a predetermined period of
time to permit the gases to evolve from the pouches and
then sealing the pouches to prevent further gaseous pas-
sage to and from the product.

[0016] The prior art references do not, however, re-
solve the problem of aspiration and entrainment of the
edible granules.

[0017] It is accordingly an object of the invention to
provide amethod for the fabrication of beverage capsules
in which edible granules may be sealed under vacuum
within a beverage capsule, while reducing or eliminating
the aspiration of such edible granules and thereby pro-
ducing a seal of high integrity.

[0018] According, therefore, to a first aspect of the in-
vention, the invention is directed to a method for fabri-
cating a beverage capsule, according to the features of
claim 7.

[0019] The attachment of the second wall member to
the flange of the first wall member along at least two
regions prevents the second wall member from moving
in any direction along the flange when a vacuum is ap-
plied. This is advantageous because the attachment of
the second wall member to at least two regions of the
flange of the first wall member will reduce or eliminate
the aspiration of edible granules during the application
of the vacuum. This also prevents the second wall mem-
ber from being displaced (e.g. moved off-center), de-
formed, or folded prior to the sealing step, preventing the
formation of wrinkles, creases, plies, or other undesirable
formsinthe second wallmember. As aresult, itis possible
to produce capsules at a faster pace on the production
line while guaranteeing the quality with a high vacuum
level.

[0020] Accordingto afeature, the second wall member
is attached to said flange at a plurality of regions of said
flange, thereby dividing the flange circumferentially into
a plurality of attached regions and a plurality of unat-
tached regions; and the vacuum is applied between said
first and second wall members, thereby evacuating the
gas from within said cavity and said edible granules
through said plurality of unattached regions of the flange,
thereby creating a vacuum in said cavity.

[0021] The term "plurality" in the present context
means more than two.

[0022] This is advantageous because the attachment
of the second wall member to a plurality of regions of the
flange of the first wall member will reduce or eliminate
the aspiration of edible granules during the application
of the vacuum. Particularly, the attached regions prevent
the edible granules from leaving the capsule. However,
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the gas within the cavity and edible granules may still be
removed, as it may still flow through the spaces between
the flange and the second wall member at the unattached
regions.

[0023] Thus, since the edible granules may be con-
fined to the first wall member during the application of
the vacuum, the quantity of such edible granules which
are aspirated into the vacuum-sealing apparatus is great-
ly reduced. The amount of damage the edible granules
cause tothe sealing and vacuum means of the apparatus,
and the consequent maintenance and repair costs, are
reduced or eliminated. The performance of this method
is thereby rendered more cost-effective and reliable,
while the quality of the beverage capsules so produced
is simultaneously improved.

[0024] The entrainmentof edible granules between the
second wall member and the flange of the first wall mem-
ber is similarly reduced or eliminated. Since the edible
granules no longer interfere with the interface between
the wall members, the strength and aesthetic quality of
the seal between the two are improved. The physical
properties of the beverage capsule are thus optimized,
providing more effective protection to the edible granules
and better preserving the flavor and aroma of the bever-
age produced from them.

[0025] Finally, the method permits the above-men-
tioned advantages to be realized while providing vacuum
and sealing the beverage capsules individually. The at-
tachment of the second wall member to the flange of the
first wall member prior to the application of a vacuum and
the sealing of the beverage capsule permits a vacuum
to be rapidly applied while still maintaining a high level
of strength and aesthetic quality in the sealed beverage
capsules. Since the vacuum is applied only to one bev-
erage capsule at a time, the sealing of each beverage
capsule may be individually monitored and controlled.
The sealing process may thus be made adaptable so that
each capsule is given a seal of the highest possible qual-
ity. In this way, the efficiency of the method is maximized
while simultaneously ensuring that the beverage cap-
sules so fabricated are of the highest possible quality.
[0026] According to another feature, the method is
characterized in that said first wall member is a self-sup-
porting capsule body and said second wall member is a
flexible membrane.

[0027] This is advantageous in that first and second
wall members in the form of a self-supporting capsule
body and a flexible membrane facilitate the provision of
coffee within the capsule body and the sealing of the
membrane upon the flange. Also, a self-supporting cap-
sule body will give structural strength to the unsealed
beverage capsule, facilitating handling during the man-
ufacturing process. The advantages of the invention may
be realized with a minimum of effort and expense.
[0028] According to another feature, the steps for at-
taching and sealing said second wall member onto said
flange are performed by heat sealing.

[0029] This is advantageous in that heat sealing proc-
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esses can rapidly produce seals which are generally air-
tight, durable, flexible, and sanitary. Heat-sealing means
may also be integrated into an apparatus embodying this
method, such as by the incorporation of hot air jets, elec-
tric resistance heaters, or the like. Heat sealing process-
esmay also be adapted to work with a variety of materials,
improving the compatibility of this method.

[0030] Furthermore, the bonds created between the
second wall member and the flange of the first wall mem-
ber during the attachment step will be substantially iden-
tical to the seal created during the sealing step. This re-
sults in a seal which is uniform across its entire surface,
without any areas of diminished strength or other unde-
sirable variations. Moreover, this feature is advanta-
geous in that the first and second wall members need
only be suitable for a single type of bonding process rath-
er than two types, increasing the selection of possible
materials for the components of the beverage capsule.
This feature, therefore, makes the invention simpler and
easier to practice while producing improved results.
[0031] Ina possible alternative, the steps for attaching
and sealing of said second wall member onto said flange
are performed by ultrasonic welding.

[0032] Thisis advantageous in that, as with heat seal-
ing, ultrasonic welding can rapidly produce seals which
are generally airtight, durable, flexible, and sanitary. Ul-
trasonic welding is also advantageous in that it does not
require the first and second wall members to be heated
in order to create the seal, permitting these components
to be fabricated from materials which may not be suitable
for heat sealing. The versatility of the invention is thereby
improved.

[0033] According to still another feature, the second
wall member is attached to said flange over an area com-
prising between 25% and 90%, preferentially between
30% and 75% of the total sealed surface of said flange
of said first wall member.

[0034] This is advantageous in that attaching the sec-
ond wall member to the flange over the ranges given
above will permit the vacuum to be applied with maximum
speed and minimal aspiration of the edible granules with-
in the beverage capsule. As a result, the efficiency and
cost-effectiveness of the method are improved.

[0035] According to still another feature, the edible
granules are provided within the cavity in loose form.
[0036] Thisisadvantageousinthatprovidingthe edible
granules in this way eliminates the need for compacting
the edible granules within the beverage capsule. Instead,
the edible granules are simply inserted into the cavity
and sealed therein, without requiring any time for com-
pacting them or additional apparatus for doing so. In this
way, the process is rendered faster, more efficient, and
more economical

[0037] According to still another feature, the applica-
tion of vacuum and sealing while maintaining the vacuum
within the cavity are carried out immediately after the
attaching of the second wall member to the flange and
dividing the flange into the at least two or a plurality of
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attached and unattached regions. By "immediately", it is
meant that there is no pause higher than a few seconds
allowing the edible granule to significantly loose gas and
consequently aroma.

[0038] This is advantageous in that a beverage cap-
sule so fabricated will embody the advantages of the in-
vention as detailed above.

[0039] According to a second aspect, the invention is
directed to an apparatus for the fabrication of a beverage
capsule, according to claim 1.

[0040] Thisis advantageous in that such an apparatus
embodies the method for fabricating a beverage capsule
described above. The advantages of the invention are
thereby embodied in beverage capsules whose produc-
tion is rendered more efficient, adaptive, consistent, and
economical.

[0041] In a preferred mode, the first wall member is a
self-supporting capsule body defining said cavity and
said flange and the second wall member is a flexible
membrane. The membrane may have a thickness com-
prised between 10 and 250 microns, preferably between
30 and 100 microns. The membrane contains at least
one layer fabricated from a material having gas barrier
properties, such as aluminum. The membrane also pref-
erably comprises a sealant layer comprised of a material
such as polypropylene.

[0042] According to a feature, the apparatus is char-
acterized in that the attachment means attaches said
second wall member to said flange over a plurality of
regions of the flange, thereby dividing the flange into a
plurality of attached regions and a plurality of unattached
regions and the vacuum application means is configured
to evacuate the gas from said first wall member and ed-
ible granules through the at least one unattached region
of the flange.

[0043] The term "plurality" in the present context
means more than two.

[0044] This is advantageous in that it permits one to
optimize the attachment and vacuum-application means,
as described above.

[0045] According to another feature, the attachment
means comprises a plurality of faces disposed perpen-
dicular to and in radial symmetry about an axis of said
attachment means, and which are configured to attach
said second wall member to said flange of said first wall
member over a plurality of regions corresponding to said
plurality of faces.

[0046] This is advantageous in that such an attach-
ment means will attach the second wall member to the
flange of the first wall member over a uniform, symmetric
pattern, thereby providing a plurality of equally symmetric
and uniform unattached regions. The resulting attach-
ment will be thus rendered more uniform and reliable.
This further reduces the aspiration and entrainment of
the edible granules during the application of the vacuum,
and produces beverage capsules having further im-
proved seal quality. The efficiency and cost-effective-
ness of the apparatus are thereby improved.
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[0047] According to another feature, said vacuum-ap-
plication means and said sealing means are disposed
coaxially about a longitudinal axis, said vacuum-gener-
ating means being adapted to translate along said lon-
gitudinal axis relative to said sealing means.

[0048] This is advantageous in that the sealing means
may be disposed within the vacuum application means.
This conserves space in the apparatus, effectively plac-
ing the two means in the space of one. This is also ad-
vantageous in that the steps for vacuum application and
sealing may be performed simultaneously as described
above. This feature will thereby improve the output and
efficiency of the apparatus, while simultaneously making
it more compact and space-efficient.

[0049] Accordingto still another feature, the apparatus
further comprises a means for cutting said second wall
member to substantially match the outline of said flange
and open end of said first wall member.

[0050] This is advantageous in that it permits the ma-
terial from which the second wall member is fabricated
to be provided in bulk form, such as a sheet or ribbon,
thereby facilitating the handling of said second wall mem-
ber and reducing the overall complexity of the apparatus.
Furthermore, cutting said second wall member to sub-
stantially match the outline of said flange and open end
of said first wall member will result in a second wall mem-
ber which does not have to be trimmed after the fabrica-
tion of the beverage capsule. This eliminates the need
for additional means for trimming. In this way, the effi-
ciency and speed of the invention may be improved.
[0051] According to still another feature, said means
for cutting said second wall member is disposed about
said attachment means, said attachment means and
means for cutting said second wall member being coaxial
about a longitudinal axis, and said cutting means being
adapted to translate along said longitudinal axis relative
to said sealing means.

[0052] Thisis advantageous inthatthe two means may
be disposed so that the attachment means is within the
means for cutting the second wall member. This con-
serves space in the apparatus, effectively placing the two
components in the space of one. The vacuum application
and sealing means may be adapted to act upon the first
and second wall members simultaneously, thereby re-
ducing the time required to carry out the attachment and
cutting steps. This feature will thereby improve the output
and efficiency of the apparatus, while simultaneously
making it more compact and space-efficient.

Brief Description of the Drawings

[0053] Other particularities and advantages of the in-
vention will also emerge from the following description.
[0054] Inthe accompanying drawings, given by way of
non-limiting examples:

- Figure 1 is a series of orthogonal section views de-
picting an attachment means, a cutting means, a
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vacuum-application means, and a sealing means;
- Figure 2 is a series of views of attachment appara-
tuses in four different configurations; and
- Figure 3 is a flowchart depicting the method of the
invention as integrated into a process for the fabri-
cation of beverage capsules, said process compris-
ing a series of steps.

Description of the Invention

[0055] The following description will be given with ref-
erence to the above-mentioned figures.

[0056] Figure 1is a sequence of section views depict-
ing the sealing of a beverage capsule according to the
invention. Figure 1 depicts the attachment and cutting
steps in views A through D, and the vacuum application
and sealing steps in views E through H. Portions of the
apparatus are omitted from each of these views for pur-
poses of clarity.

[0057] View A depicts an attachment means 100 and
a cutting means 101 disposed in a first position, prior to
the start of an attachment step. The attachment means
100 and the cutting means 101 are generally tubular and
coaxial about the first longitudinal axis 102. Preferably,
the cutting means 101 will be disposed around and ca-
pable of translation relative to the attachment means 100,
as depicted here.

[0058] A capsule body 103 is positioned within the
base plate 104, which is provided with a capsule seat
105 in which the capsule body 103 is positioned. The
base plate 104 is preferably configured to be mobile, fa-
cilitating a high rate of production of beverage capsules.
This mobile configuration may comprise such means as
a conveyor belt system or rotating turret, for example. In
the preferred embodiment, the capsule body 103 is po-
sitioned beneath the attachment means 100 and cutting
means 101 so as to be coaxial with them about the first
longitudinal axis 102.

[0059] The capsule body 103 defines a cavity 106, in
which a predetermined quantity of ground coffee powder
107 is provided. The capsule body 103 is substantially
cup-shaped, and is provided with an open end 108 com-
municating with said cavity 106. The capsule body 103
is further provided with a flange 109, disposed about the
circumference of the capsule body 103 at the open end
108.

[0060] The capsule body 103 is preferably fabricated
from a formable material such as aluminum, plastic,
starch, cardboard, or combination thereof. Where the
capsule body itself is not gas-impermeable, a gas barrier
layer may be incorporated therein to prevent the entry of
oxygen. The gas barrier may comprise a coating, film, or
layer of aluminum, ethylene vinyl alcohol, polyamide, ox-
ides of aluminum or silicon, or combinations thereof.
[0061] For example, in one embodiment, the capsule
body 103 is formed of deep-drawn aluminum. In another
embodiment, the capsule body 103 is formed of deep-
drawn polypropylene and aluminum. In a third embodi-
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ment, the capsule body 103 is thermoformed from a com-
bination of polypropylene, ethylene vinyl alcohol, and pol-
yethylene terephthalate.

[0062] In a preferred embodiment, the flange 109 and
the capsule seat 105 are configured so that the capsule
body 103 protrudes through the base plate 104, with the
flange 109 resting directly on the base plate 104 and
substantially the entire beverage capsule 103 being dis-
posed beneath the base plate 104. In an alternate con-
figuration, the capsule seat may be configured as a cup,
in which the capsule body is seated.

[0063] A portion of membrane material 110 is disposed
between the cutting means 101 and the base plate 104.
Said membrane material 110 is preferably provided in
the form of a continuous sheet or web, which may be fed
into the apparatus by techniques adapted from those
known in the art of materials handling. The membrane
material 110 is preferably flexible, permitting moderate
elastic deformation. The membrane material 110 may
have a thickness between 10 and 250 microns, prefera-
bly between 30 and 100 microns.

[0064] In a preferred embodiment, the membrane ma-
terial 110 comprises at least a base layer fabricated of
aluminum, polyester (e.g. PET or PLA), polyolefin(s),
polyamide, starch, paper, or any combination thereof.
The base layer is preferentially formed of alaminate com-
prising two or more sub-layers of these materials. The
base layer may comprise a sub-layer which acts as a gas
barrier, if none of the other sub-layers are of a material
which is impermeable to gas. The gas barrier sub-layer
is fabricated from a gas-impermeable material such as
aluminum, ethylene vinyl alcohol, polyamide, oxides of
aluminum or silicon, or combinations thereof. The mem-
brane material 110 preferably also comprises a sealant
layer, e.g. polypropylene, disposed to create a seal with
the capsule body 103.

[0065] For example, in one embodiment the mem-
brane material 110 is an aluminum layer between 25 and
40 microns. In another embodiment, the membrane ma-
terial 110 comprises a base layer with two sub-layers: an
external sub-layer made of PET and an internal sub-layer
made of aluminum. The aluminum sub-layer serves the
function of preventing undesirable transmission of light,
moisture, and oxygen. In another embodiment, the mem-
brane material 110 comprises three sub-layers: an ex-
ternal sub-layer of PET 5 to 50 microns thick, a middle
sub-layer of aluminum 5 to 20 microns thick, and an in-
ternal sub-layer of cast polypropylene 5 to 50 microns
thick.

[0066] View B depicts the apparatus in a second posi-
tion, during a cutting step. The cutting means 101 is ad-
vanced downward along the first longitudinal axis 102
into the membrane material 110. In a preferred embod-
iment, the cutting means 101 is sharpened along its pe-
ripheral edge 111 so as to cut the membrane material
110 when pressed into it. However, alternate configura-
tions, such as a hot-knife apparatus, may be preferable
for certain compositions of heat-sensitive membrane ma-

10

15

20

25

30

35

40

45

50

55

terial. The cutting means 101 is advanced through the
membrane material 110, cutting a membrane 112 from
the membrane material 110.

[0067] View C depicts the apparatus in a third position,
during an attachment step. At the lower end 113 of the
attachment means 100 are disposed a plurality of faces
disposed substantially perpendicular to the longitudinal
axis 102, which are pressed into the membrane 112. The
attachment means 100 is advanced so that the lower end
113 presses the membrane 112 into the flange 109 over
a plurality of regions corresponding to the aforemen-
tioned faces.

[0068] The attachment means 100 is configured to at-
tach the membrane 112to the flange 109 over the regions
where the faces of the lower end 113 press said mem-
brane 112 into the flange 109 of the capsule body 103.
In the present embodiment, the attachment of the mem-
brane 112 to the flange 109 of the capsule body 103 is
achieved by heat-sealing; though in other embodiments
alternate techniques such as ultrasonic welding may be
preferred.

[0069] The attachment means 100 is therefore prefer-
ably furnished with appropriate means for attaching the
membrane 112 to the flange 109 during the attachment
step. For example, such means may comprise an elec-
trical resistance heater, hot air jet, or ultrasonic welding
horn. This will make the apparatus more compact and
space-efficient.

[0070] Said regions of the flange 109 corresponding
to the faces ofthe lower end 113 of the attachment means
100 will comprise a portion of the total surface of the
flange 109. The cavity 106 of the capsule body 103 there-
by remains in communication with the surrounding at-
mosphere, via the spaces between the flange 109 and
the membrane 112 where the membrane 112 remains
unattached to the flange 109.

[0071] View D depicts the apparatus in a fourth posi-
tion, after the completion of the attachment step. The
attachment means 100 and cutting means 101 are with-
drawn from the capsule body 103 and membrane 112.
The scrap membrane material 110 may be removed,
while the base plate 104 is advanced in direction 114 to
both place the current beverage capsule in position for
vacuum sealing and bring the nextbeverage capsule into
position for the attachment and cutting steps.

[0072] Preferably, the step for cutting the membrane
112 as depicted in View B and the step for attaching said
membrane 112 to the flange 109 as depicted in View C
are performed sequentially but in a continuous move-
ment of descent of the cutting and attachment means
101, 100. A slight vacuum is further applied through the
attachment means to maintain the membrane 112 in co-
axial position in axis 102 during the cutting and attach-
ment steps. This is advantageous, in that it minimizes
the time to fabricate a capsule and thus increases the
rate at which capsules are produced.

[0073] View E depicts the apparatus in a fifth position,
prior to the start of a sealing step. The cutting and attach-
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ment means depicted in the previous steps are omitted
here for clarity; however, the cutting and attachment
means are ideally disposed adjacent orin close proximity
to the vacuum-application means 115 and sealing means
116, making the apparatus more compact and space-
efficient.

[0074] In a preferred embodiment, the vacuum-appli-
cation means 115 and the sealing means 116 are pref-
erably tubular and disposed coaxially about the second
longitudinal axis 117. The sealing means 116 is in the
formof a hollow cylinder, of approximately the same width
and diameter of the flange 109 of the beverage capsule
103. The vacuum-application means 115 is also in the
form of a hollow cylinder, and is provided with a means
for creating a vacuum within. Preferably, the vacuum-
application means 115 is configured so as to be capable
of translation relative to the sealing means 116 along
their shared second longitudinal axis 117.

[0075] The base plate 104 is advanced in the direction
114 until the capsule body 103 and membrane 112 are
also coaxial with the vacuum-application means 115 and
the sealing means 116 about the second longitudinal axis
117. The capsule body 103 and membrane 112 are thus
positioned in a centered position directly below the vac-
uum-application means 115 and sealing means 116.
[0076] View F depicts the apparatus in a sixth position,
during a vacuum-application step. The vacuum-applica-
tion means 115 have been advanced so as to create an
airtight seal between the mouth 118 of the vacuum-ap-
plication means 115 and the flange 109 of the capsule
body 103. A vacuum 119 is applied to the capsule body
103 through the vacuum-application means 115, reduc-
ing the pressure in the cavity 106 of the capsule body
103 below atmospheric pressure.

[0077] The vacuum 119 causes the gas within the cav-
ity 106 of the capsule body 103 to be drawn out through
the plurality of spaces between the flange 109 and the
membrane 112, which are defined by the regions where
said membrane 112 remains unattached to said flange
109. The gas can be air or any inertgas, such as nitrogen,
CO,, or any combination thereof. In this way, the cavity
106 of the capsule body 107 is voided of gas and a vac-
uum created within it.

[0078] The vacuum-application step is preferentially
configured so that the vacuum may be rapidly applied to
the capsule body 103 while avoiding sucking the coffee
powder 107 from the cavity 106. It is known that the rapid
application of a vacuum to a beverage capsule may
cause some of the coffee powder within to be sucked
out, which may result in damage to the apparatus from
aspirated coffee powder. The coffee powder may also
become entrained between the sealing surfaces of the
beverage capsule, weakening the seal and diminishing
its aesthetic properties. The application of vacuum may
also cause the sealing means to move, further compro-
mising seal integrity.

[0079] Here, the attachment of the membrane 112 to
the flange 109 of the capsule body 103 over a plurality
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of regions will prevents the aspiration and entrainment
of the coffee powder 107 between the flange 109 and
the membrane 112, as well as prevent the displacement
of the membrane relative to the capsule body during the
application of the vacuum 119. The integrity of the bev-
erage capsule seal and the reliability of the sealing ap-
paratus are thus preserved even when the vacuum is
applied very rapidly, permitting higher-quality beverage
capsules to be produced at a faster rate.

[0080] The vacuum-application step is also preferen-
tially configured to enable the conditions within the cap-
sule to be monitored as the vacuum 119 is applied. Spe-
cifically, the vacuum-application means permits the rapid
application of the vacuum 119 to a single capsule body
103, rather than the slower application of a vacuum to a
group of capsule bodies in a vacuum chamber. Thus, by
use of data collection and/or control-loop methods known
in the art, one may continually adapt the parameters of
the vacuum-sealing process to optimize the sealing of
each capsule while still maintaining an overall high rate
of production.

[0081] View G depicts the apparatus in a seventh po-
sition, during a sealing step. The mouth 118 of the vac-
uum-application means 115 is kept in contact with the
flange 109 of the capsule body 103, such that the vacuum
within the cavity 106 of the capsule body 103 is main-
tained.

[0082] The sealing means 116 is preferably provided
with a means for creating a seal between the membrane
119 and the flange 109 of the capsule body 103, similar
to the attachment means as discussed above. As with
the attachment means, this may comprise such means
as an electrical resistance heater, hot-air jets, or ultra-
sonic welding horn.

[0083] Thesealingmeans 116 isadvanced into contact
with the membrane 112, pressing into it along the sealing
edge 120 disposed at an end of said sealing means 116.
The membrane 112 is pressed into the flange 109 by the
sealing means 116, thereby bonding the remaining un-
attached regions of the membrane 112 to the surface of
the flange 109 and sealing the cavity 106 of the capsule
body 103. While the remaining unattached regions of the
membrane are bonded, the bond of the attached regions
created during the attachment step may berenewed. The
air-tight hermetic seal created between the flange 109
and the membrane 112 will thereby preserve the vacuum
in the cavity 106 of the capsule body 103, protecting the
coffee powder 107 from exposure to air and subsequent
loss of flavor and aroma.

[0084] View H depicts the sealed beverage capsule
after the completion of the sealing step. The sealing
means 116 is withdrawn to allow the bond to solidify.
Then the vacuum is stopped in the vacuum means, ex-
posing the capsule body 103 and membrane 112 to at-
mospheric pressure and causing the membrane 112 to
take a concave form as depicted. Finally, the vacuum-
application means 115 is withdrawn. The vacuum which
was applied to the capsule body 103 in an earlier step is
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preserved therein by the seal between the flange 109
and the membrane 112. The base plate 104 is then
moved off in direction 114, removing the capsule to be
packaged and distributed and bringing the next capsule
into position for vacuum sealing.

[0085] In addition to the benefits realized by the inven-
tion as discussed above, an additional benefit is realized
when, as in this embodiment, the edible granules are of
a substance that tends to evolve a gas. Such substances
notably include roasted coffee, especially ground roasted
coffee powder as described here.

[0086] As a result of chemical processes triggered by
the roasting process, the coffee powder 107 will evolve
gas for a period of time after the roasting process is com-
pleted, a process known in the art as "degassing." As the
coffee powder 107 within the beverage capsule degas-
ses, the gases which are evolved are kept within the cav-
ity 106 of the beverage capsule by the membrane 112,
the capsule body 103, and the hermetic seal between
them.

[0087] This accumulation of evolved gases will cause
the pressure within the beverage capsule toincrease until
equilibrium pressure is reached. At equilibrium, there will
be a positive pressure within the beverage capsule, i.e.
a pressure above the atmospheric pressure, causing the
membrane 112 to be deflected outwardly.

[0088] The vacuum which is sealed into the beverage
capsule thus partially offsets the pressure generated by
the gases evolved from the coffee powder 107. The de-
gree to which the vacuum offsets the evolved gases may
vary from embodiment to embodiment, depending on the
volume of the beverage capsule, the mass of coffee pro-
vided within, and the type and degree of roast of the cof-
fee powder itself. In any case, the vacuum within the bev-
erage capsule compensates for the degassing at least
to the extent that the evolved gas is prevented from com-
promising the structural integrity of the beverage capsule
and its hermetic properties.

[0089] In a preferred embodiment, the initial vacuum
pressure of the capsule immediately after the sealing
step will be between 300 and 600 mbar, and preferably
between 400 and 500 mbar. After the beverage capsule
is sealed, the gases evolved by the coffee powder during
degassing will continue to accumulate in the cavity 106
of the beverage capsule, causing the internal pressure
of the beverage capsule to rise above atmospheric pres-
sure in approximately 5 hours and reach equilibrium at
between 1050 and 1600 mbar, and most preferably be-
tween 1050 and 1350 mbar in approximately 72 hours.

[0090] Additionally, the method is preferably config-
ured so that all, or substantially all, of the degassing oc-
curs withinthe beverage capsule afterithas been sealed.
While the pressure within the beverage capsule will be
negative at time of sealing, the evolved gases will rapidly
increase the pressure within the capsules. In a preferred
embodiment, the capsule will rise above atmospheric
pressure in less than 5 hours and stabilize in approxi-
mately 72 hours.
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[0091] Figure 2 is a series of views depicting several
configurations for the attachment means. As discussed
above, the attachment means comprises at its bottom
end a plurality of faces, which are pressed into the mem-
brane to attach it to the flange of the capsule body over
a plurality of regions corresponding to said faces.
[0092] Figure 2A and 2B depictan orthogonal view and
aperspective view, respectively, of an attachment means
200. As previously discussed, the attachment means 200
is substantially in the form of a hollow cylinder. Two slots
201 have been provided in the attachment means 200,
with the result that the end of the attachment means 200
is divided into two faces 202 and two voids 203.

[0093] When pressed into a membrane during the at-
tachment step as described above, the membrane will
be attached to a flange of a capsule body over the portion
of the surface of the flange corresponding to the faces
202 of afirst kind. The membrane will remain unattached
and permit fluid communication between the cavity of the
capsule body and the surrounding atmosphere through
the unattached regions between the membrane and
flange defined by the voids 203 of a first kind.

[0094] Figure 2C depicts an orthogonal view of an al-
ternate configuration for the attachment means, compris-
ing four faces 204 of a second kind and four voids 205
of a second kind. Such an attachment means will attach
amembrane to a flange of a capsule body over a plurality
of regions corresponding to each of the four faces 204
of a second kind, while leaving the regions of the mem-
brane corresponding to the four voids 205 of a second
kind unattached.

[0095] Figure 2D depicts anorthogonal view of another
alternate configuration for the attachment means, pro-
vided with eight faces 206 of a third kind and separated
by eight voids 207 of a third kind. As above, the faces
206 of a third kind will define the region over which a
membrane is attached to the flange of a capsule body,
and the voids 207 of a third kind defining where it is un-
attached.

[0096] Figure 2E depicts an orthogonal view of another
alternate configuration for the attachment means, pro-
vided with eight faces 208 of a fourth kind which are sep-
arated by eight voids 209 of a fourth kind. Compared to
the attachment means depicted in Figure 2D, the faces
208 of a fourth kind are much smaller than the faces 206
of a third kind, while the voids 209 of a fourth kind are
much larger than the voids 207 of a third kind. As a result,
the proportion of the flange of a capsule body to which a
membrane will be attached by the attachment device in
Figure 2E is much lower than would be achieved by the
attachment device of Figure 2D, with a corresponding
increase in the size of the regions of the flange to which
the membrane remains unattached.

[0097] The attachmentdevices may in this way be con-
figured to best suit the particular application in which the
attachment device is to be employed. In the foregoing
embodiments the attachment devices are altered by ad-
justing their number and size; however, in other embod-
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iments it may be advantageous to modify other elements
of their form and geometry such as shape, thickness, or
placement about the lower end of the attachment means.
[0098] In this way, one may configure the attachment
means to reduce the time required to apply the vacuum
to the capsule body while still minimizing the aspiration
and entrainment of the coffee powder or other edible
granules contained within the capsule body. The sealing
of the beverage capsules may thus be optimized to
achieve a maximum output at a minimum cost.

[0099] Figure 3 is a flowchart depicting a process for
the fabrication of beverage capsules, said operation com-
prising a series of elements. The firststep of the operation
is Capsule Body Destacking 300. The empty capsule
bodies are generally stored stacked atop each other
when stored before use, and so must be separated before
they can be further processed. In the step for Capsule
Body Destacking 300, the capsule bodies are separated
from each other and placed in the proper orientation to
continue in the process.

[0100] Simultaneously, the Coffee Preparation Proc-
ess 301 furnishes a supply of coffee powder for packag-
ing within the beverage capsules. In the Coffee Prepa-
ration Process 301, coffee beans are roasted to the de-
sired degree of roasting and then ground to the desired
degree of fineness.

[0101] Asdiscussed above, the gases generated with-
in the coffee beans during roasting are evolved from the
coffee. Some degassing will occur between the roasting
of the coffee and the sealing of the beverage capsule. It
is preferable, however, to configure the process for fab-
rication of beverage capsules to minimize degassing out-
side of the capsule, so that the degassing essentially
occurs after the beverage capsule has been sealed. In
a preferred embodiment, the duration between the grind-
ing of the coffee and its provision within the beverage
capsule is less than ten minutes; in this way the flavor
and aroma of the beverage ultimately produced from the
beverage capsule is best preserved.

[0102] Furthermore, since the coffee is not degassed
before the sealing process, the infrastructure required to
degas the coffee beforehandis nolonger necessary. This
renders the beverage capsule sealing operation more
compact, economical, and flexible.

[0103] During Product Filling & Densifying 302, a por-
tion of the coffee powder provided by the Coffee Prepa-
ration Process 301 is placed within the capsule body and
densified, so that the coffee is settled within the capsule
body and the amount of gas therein is so minimized. In
an alternate embodiment, the beverage powder may be
compacted into a tablet during the Coffee Preparation
Process 301 step, which is then positioned in the capsule
body during the step of Product Filling & Densifying 302.
[0104] Ideally, each element of the operation is linked
by a step for Transport 303, where the capsule body is
transferred between the devices for carrying out each
element of the operation. In addition, itis understood that
the elements for carrying out each of the elements of the
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process may be located in proximity to each other, or
even integrated into each other, so that the time required
for transporting the beverage capsule between elements
is minimized. The process is thereby rendered more
space-efficient and economical.

[0105] After this is Membrane Attachment and Cutting
305, as depicted in Views A-D of Figure 1. In this step,
the membrane is attached to the flange of the capsule
body at a plurality of regions of the flange, leaving a plu-
rality of unsealed regions on said flange as well. The
membrane is also cut to a size which will cover the flange
and open end of the capsule body.

[0106] Following Membrane Attachment & Cutting 305
is Vacuum Application & Sealing 306, depicted in Figure
1, Views E-H. A vacuum is applied to the capsule body,
removing the gasfrom within through the plurality of un-
sealed regions of the flange. The membrane is then
sealed over the entirety of the surface of the flange, pre-
serving the vacuum within the capsule.

[0107] In beverage capsules containing roasted,
ground coffee as shown here, it is particularly advanta-
geous that the vacuum within the capsule is a reduction
of pressure high enough to offset the pressure generated
by the gases evolved by the coffee as it degasses in the
capsule. A normally configured beverage capsule will so
resist the pressure accumulated within the sealed cap-
sule as a result of the evolved gases.

[0108] Finally, the capsule is transferred to Distribution
308, where it may be packaged in a box, sleeve, bag, or
the like and distributed for sale.

[0109] Ofcourse, the invention is not limited to the em-
bodiments described above and in the accompanying
drawings. Modifications remain possible, particularly as
to the construction of the various elements or by substi-
tution of technical equivalents, without thereby departing
from the scope of protection of the invention.

[0110] In particular, it should be understood that the
present invention may be adapted to fabricate beverage
capsules for the preparation of various kinds of alimen-
tary substances, for example broth, cocoa, coffee, infant
formula, milk, tea, tisane or any combination thereof. It
should also be understood that the edible granules com-
prising said alimentary substances may be provided in
various forms and sizes, such as flakes, grains, granules,
pellets, powders, shreds, or any combination thereof.
While the particular embodiment of the preceding de-
scription is directed to a beverage capsule containing a
quantity of roasted, powdered coffee, it should not be
construed as limiting the scope of the invention to bev-
erage capsules so configured.

[0111] Furthermore, while the embodiments depicted
in the accompanying figures depict an attachment means
which is configured to attach a membrane to a flange of
a capsule body over a plurality of regions, it should be
understood that an attachment device which does so
over only one region of the flange of the capsule body
may equally be feasible.

[0112] The exact configuration and operation of the in-
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vention as practiced may thus vary from the foregoing
description without departing from the inventive principle
described therein. Accordingly, the scope of this disclo-
sure is intended to be exemplary rather than limiting, and
the scope of this invention is defined by any claims that
stem at least in part from it.

Claims

1. An apparatus for the fabrication of a beverage cap-
sule, comprising:

- an attachment means (200), said attachment
means (200) being configured to attach a first
wall member (103) to a second wall member
(112) ata flange (109) disposed circumferential-
ly aboutan open end (108) of said firstwall mem-
ber (103), said attachmentmeans being situated
over at least two regions of said flange (109) and
thereby dividing the flange (109) into at least two
attached regions and at least two unattached
regions, said first wallmember (103) atleast par-
tially delimiting a cavity (106) in communication
with said open end (108) and being provided
with a quantity of edible granules (107) within
said cavity (106);

- a vacuum application means (115), said vac-
uum application means (115) being provided
with a receptacle (118) adapted for airtight com-
munication with said first and second wall mem-
bers (103, 112), and being further configured to
evacuate the gas from said first wall member
(103) and edible granules (107) through the at
least two unattached regions of the flange (109),
thereby creating a vacuum (119) within said cav-
ity (106); and

- a sealing means (116), said sealing means
(116) being configured so as to create a seal
between said first and second wall members
(103, 112) along said flange (109), thereby
maintaining said vacuum (119) within said cavity
106)

characterized in that said attachment means (200)
comprises at least two faces (202, 204, 206, 208)
disposed perpendicular to and in radial symmetry
about an axis (102) of said attachment means (100,
200), and which are configured to attach said second
wall member (112) to said flange (109) of said first
wall member (103) over at least two regions corre-
sponding to said at least two faces (202, 204, 206,
208).

2. The apparatus of Claim 1, characterized in that:

a. the attachment means (200) attaches said
second wall member (112) to said flange (109)
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over a plurality of regions of the flange (109),
thereby dividing the flange (109)into a plurality
of attached regions and a plurality of unattached
regions; and

b. the vacuum application means (115) is con-
figured to evacuate the gas from said first wall
member (103) and edible granules (107)
through the plurality of unattached regions of the
flange (109).

The apparatus of Claim 2, characterized in that said
attachment means (200) comprises a plurality of fac-
es (202, 204, 206, 208) disposed perpendicular to
and in radial symmetry about an axis (102) of said
attachment means (100, 200), and which are con-
figured to attach said second wall member (112) to
said flange (109) of said first wall member (103) over
a plurality of regions corresponding to said plurality
of faces (202, 204, 206, 208).

The apparatus of any of Claims 1 to 3, characterized
in that said vacuum-application means (115) and
said sealing means (116) are disposed coaxially
about a longitudinal axis (117), said vacuum-appli-
cation means (115)being adapted to translate along
said longitudinal axis (117) relative to said sealing
means (116).

The apparatus of any of Claims 1 to 4, further com-
prising a means (101) for cutting said second wall
member (112) to substantially match the outline of
said flange (109) and open end (108) of said first
wall member (103).

The apparatus of Claim 5, wherein said means (101)
for cutting said second wall member (112) is dis-
posed about said attachment means (100), said at-
tachment means (100) and means (101) for cutting
said second wall member (112) being coaxial about
a longitudinal axis (102), and said means (101) for
cutting said second wall member (112) being adapt-
ed to translate along said longitudinal axis (102) rel-
ative to said attachment means (100).

A method for fabricating a beverage capsule by an
apparatus according to any ones of claims 1 to 6,
comprising the steps of:

providing a first wall member (103), said first wall
member (103) at least partially delimiting a cav-
ity (106) and having a flange (109) disposed cir-
cumferentially about an open end (108) commu-
nicating with said cavity (106);

providing a quantity of edible granules (107)
within said cavity (106) of said first wall member
(103);

positioning a second wall member (112) upon
said flange (109) and said open end (108) of
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said first wall member (103);

attaching said second wall member (112) to said
flange (109) by the attachment means (100,
200) at at least two regions of said flange (109),
thereby dividing the flange (109) circumferen-
tially into at least two attached regions and at
least two unattached regions;

applying a vacuum (119) by the vacuum appli-
cation means (115) between said first and sec-
ond wall members (103, 112), thereby evacuat-
ing the gas from within said cavity (106) and said
edible granules (107) through said at least two
unattached regions of the flange (109) and cre-
ating a vacuum (119) within said cavity (106);
and

sealing said firstand second wall members (103,
112) by the sealing means (116) along said
flange (109), thereby maintaining said vacuum
(119) within said cavity (106).

The method of Claim 7, characterized in that

the second wall member (112) is attached to said
flange (109) at a plurality of regions of said flange
(109), thereby dividing the flange (109) circumferen-
tially into a plurality of attached regions and a plurality
of unattached regions, and

the vacuum (119) is applied between said first and
second wall members (103, 112), thereby evacuat-
ing the gas from within said cavity (106) and said
edible granules (107) through said plurality of unat-
tached regions of the flange (109), thereby creating
a vacuum (119) in said cavity (106).

The method of Claim 7 or 8, characterized in that
said first wall member (103) is a self-supporting cap-
sule body and said second wall member (112) is a
flexible membrane.

The method of any of Claims 7 to 9, characterized
in that the steps for attaching and sealing said sec-
ond wall member (112) onto said flange (109) are
performed by heat sealing.

The method of any of Claims 7 to 10, characterized
in that the steps for attaching and sealing said sec-
ond wall member (112) onto said flange (109) are
performed by ultrasonic welding.

The method of any of Claims 7 to 10, characterized
in that the steps for attaching and sealing said sec-
ond wall member (112) onto said flange (109) are
performed by ultrasonic welding.

The method of any of Claims 7 to 12, characterized
in that second wall member (112) is attached to said
flange (109) over an attachment area comprising be-
tween 25% and 90%, preferentially between 30%
and 75% of the total sealed surface of said flange
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20
(109) of said first wall member (103).

The method of any of Claims 7 to 13, characterized
in that the edible granules (107) are provided within
the cavity (106) in loose form.

The method of any of Claims 7 to 14, characterized
in that the application of vacuum and sealing while
maintaining the vacuum within the cavity are carried
outimmediately after the attaching of the second wall
member to the flange and dividing the flange into the
at least two or a plurality of attached and unattached
regions.

Patentanspriiche

1.

Vorrichtung fir die Herstellung einer Getrankekap-
sel, umfassend:

- ein Befestigungsmittel (200), wobei das Befes-
tigungsmittel (200) daflr konfiguriertist, ein ers-
tes Wandelement (103) an einem zweiten Wan-
delement (112) an einem Flansch (109) zu be-
festigen, der umlaufend um ein offenes Ende
(108) des ersten Wandelements (103) angeord-
net ist, wobei das Befestigungsmittel iber min-
destens zwei Bereichen des Flansches (109)
positioniert ist und dadurch den Flansch (109)
inmindestens zwei befestigte Bereiche und min-
destens zwei nicht befestigte Bereiche teilt, wo-
bei das erste Wandelement (103) zumindest
teilweise einen Hohlraum (106) begrenzt, der
mit dem offenen Ende (108) verbunden ist und
mit einer Anzahl von essbaren Granulatkérnern
(107) in dem Hohlraum (106) bereitgestellt ist;
- ein Mittel zum Anlegen eines Vakuums (115),
wobei das Mittel zum Anlegen eines Vakuums
(115) mit einem Behalter (118) bereitgestellt
wird, der fir luftdichte Verbindung mit dem ers-
ten und zweiten Wandelement (103, 112) ange-
passt ist, und wobei es ferner dafiir konfiguriert
ist, das Gas vom ersten Wandelement (103) und
essbare Granulatkérner (107) durch die mindes-
tens zwei unbefestigten Bereiche des Flan-
sches (109) zu entleeren, wodurch ein Vakuum
(119) in dem Hohlraum (106) erzeugt wird; und
- ein Dichtmittel (116), wobei das Dichtmittel
(116) so konfiguriert ist, dass es eine Dichtung
zwischen dem ersten und dem zweiten Wand-
element (103, 112) entlang dem Flansch (109)
erzeugt, wodurch das Vakuum (119) in dem
Hohlraum (106) beibehalten wird,

dadurch gekennzeichnet, dass das Befestigungs-
mittel (200) mindestens zwei Oberflachen (202, 204,
206, 208) umfasst, die senkrecht zu und in radialer
Symmetrie um eine Achse (102) des Befestigungs-
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mittels (100, 200) angeordnet sind und die dafiir kon-
figuriert sind, das zweite Wandelement (112) an dem
Flansch (109) des ersten Wandelements (103) tGber
mindestens zwei Bereiche zu befestigen, die den
mindestens zwei Oberflachen (202, 204, 206, 208)
entsprechen.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass:

a.das Befestigungsmittel (200) das zweite Wan-
delement (112) Uber eine Vielzahl von Berei-
chendes Flansches (109) an dem Flansch (109)
befestigt, wodurch der Flansch (109) in eine
Vielzahl von befestigten Bereichen und eine
Vielzahl von nicht befestigten Bereichen geteilt
wird; und

b. das Mittel zum Anlegen eines Vakuums (115)
dazu konfiguriert ist, das Gas von dem ersten
Wandelement (103) und die essbaren Granulat-
kérner (107) durch die Vielzahl der nicht befes-
tigten Bereiche des Flansches (109) zu entlee-
ren.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, dass das Befestigungsmittel (200) eine
Vielzahl von Oberflachen (202, 204, 206, 208) um-
fasst, die senkrecht zu und in radialer Symmetrie um
eine Achse (102) des Befestigungsmittels (100, 200)
angeordnet sind und die dafiir konfiguriert sind, das
zweite Wandelement (112) an dem Flansch (109)
des ersten Wandelements (103) tber eine Vielzahl
von Bereichen zu befestigen, die der Vielzahl von
Oberflachen (202, 204, 206, 208) entsprechen.

Vorrichtung nach einem der Anspriiche 1 bis 3, da-
durch gekennzeichnet, dass das Mittel zum Anle-
gen eines Vakuums (115) und das Dichtmittel (116)
koaxial um eine Langsachse (117) angeordnet sind,
wobei das Mittel zum Anlegen eines Vakuums (115)
angepasstist, umsich entlang der Langsachse (117)
relativ zu dem Dichtmittel (116) zu verschieben.

Vorrichtung nach einem der Anspriiche 1 bis 4, fer-
ner ein Mittel (101) zum Schneiden des zweiten
Wandelements (112) umfassend, um im Wesentli-
chen dem Umriss des Flansches (109) und dem of-
fenen Ende (108) des ersten Wandelements (103)
zu entsprechen.

Vorrichtung nach Anspruch 5, wobei das Mittel (101)
zum Schneiden des zweiten Wandelements (112)
um das Befestigungsmittel (100) angeordnet ist, wo-
beidas Befestigungsmittel (100) und das Mittel (101)
zum Schneiden des zweiten Wandelements (112)
koaxial um eine Langsachse (102) liegen und das
Mittel (101) zum Schneiden des zweiten Wandele-
ments (112) angepasst ist, um sich entlang der
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Langsachse (102) relativ zum Befestigungsmittel
(100) zu verschieben.

Verfahren zur Herstellung einer Getréankekapsel
durch eine Vorrichtung nach einem der Anspriiche
1 bis 6, die folgenden Schritte umfassend:

Bereitstellen eines ersten Wandelements (103),
wobei das erste Wandelement (103) mindes-
tens teilweise einen Hohlraum (106) begrenzt
und einen Flansch (109) aufweist, der umlau-
fend um ein offenes Ende (108) angeordnet ist,
das mit dem Hohlraum (106) verbunden ist;
Bereitstellen einer Anzahl von essbaren Granu-
latkérnern (107) in dem Hohlraum (106) des ers-
ten Wandelements (103);

Positionieren eines zweiten Wandelements
(112) auf dem Flansch (109) und dem offenen
Ende (108) des ersten Wandelements (103);
Befestigen des zweiten Wandelements (112) an
dem Flansch (109) mit dem Befestigungsmittel
(100, 200) in mindestens zwei Bereichen des
Flansches (109), wodurch der Flansch (109)
umlaufend in mindestens zwei befestigte Berei-
che und zwei unbefestigte Bereiche geteilt wird;
Anlegen eines Vakuums (119) durch das Mittel
zum Anlegen eines Vakuums (115) zwischen
dem ersten und zweiten Wandelement (103,
112), wodurch das Gas von innerhalb des Hohl-
raums (106) und die essbaren Granulatkdrner
(107) durch die mindestens zwei unbefestigten
Bereiche des Flansches (109) entleert werden
und ein Vakuum (119) in dem Hohlraum (106)
erzeugt wird; und

Abdichten des ersten und zweiten Wandele-
ments (103, 112) durch das Dichtmittel (116)
entlang dem Flansch (109), wodurch das Vaku-
um (119) in dem Hohlraum (106) bewahrt wird.

8. Verfahren nach Anspruch 7, dadurch gekenn-

zeichnet, dass:

das zweite Wandelement (112) an einer Vielzahl
von Bereichen des Flansches (109) an dem
Flansch (109) befestigt ist, wodurch der Flansch
(109) umlaufend in eine Vielzahl von befestigten
Bereichen und eine Vielzahl von nicht befestig-
ten Bereichen geteilt ist; und

das Vakuum (119) zwischen dem ersten und
zweiten Wandelement (103, 112) angelegt wird,
wodurch das Gas von innerhalb des Hohlraums
(106) und die essbaren Granulatkérner (107)
durch die Vielzahl von unbefestigten Bereichen
des Flansches (109) entleert werden, wodurch
ein Vakuum (119) in dem Hohlraum (106) er-
zeugt wird.

9. Verfahren nach Anspruch 7 oder 8, dadurch ge-



10.

1.

12.

13.

14.

15.

23 EP 2 870 069 B1 24

kennzeichnet, dass das erste Wandelement (103)
ein selbsttragendes Kapselgehause ist und das
zweite Wandelement (112) eine flexible Membran
ist.

Verfahren nach einem der Anspriiche 7 bis 9, da-
durch gekennzeichnet, dass die Schritte zum Be-
festigen und Abdichten des zweiten Wandelements
(112) am Flansch (109) durch HeiR3siegeln durchge-
fihrt werden.

Verfahren nach einem der Anspriiche 7 bis 10, da-
durch gekennzeichnet, dass die Schritte zum Be-
festigen und Abdichten des zweiten Wandelements
(112) am Flansch (109) durch Ultraschallschweil3en
durchgefihrt werden.

Verfahren nach einem der Anspriiche 7 bis 10, da-
durch gekennzeichnet, dass die Schritte zum Be-
festigen und Abdichten des zweiten Wandelements
(112) am Flansch (109) durch Ultraschallschweil’en
durchgefihrt werden.

Verfahren nach einem der Anspriiche 7 bis 12, da-
durch gekennzeichnet, dass das zweite Wande-
lement (112) an dem Flansch (109) Uber eine Be-
festigungsflache befestigtist, die zwischen 25 % und
90 %, vorzugsweise zwischen 30 % und 75 % der
gesamten gedichteten Oberflache des Flansches
(109) des ersten Wandelements (103) umfasst.

Verfahren nach einem der Anspriiche 7 bis 13, da-
durch gekennzeichnet, dass die essbaren Granu-
latkérner (107) in dem Hohlraum (106) in loser Form
bereitgestellt werden.

Verfahren nach einem der Anspriiche 7 bis 14, da-
durch gekennzeichnet, dass das Anlegen eines
Vakuums und Abdichten, wahrend das Vakuum in
dem Hohlraum beibehalten wird, sofort nach dem
Befestigen des zweiten Wandelements am Flansch
und Teilen des Flansches in die mindestens zwei
oder eine Vielzahl von befestigten und unbefestigten
Bereichen durchgefiihrt werden.

Revendications

1.

Appareil pour la fabrication d’'une capsule de bois-
son, comprenant :

-un moyen de fixation (200), ledit moyen de fixa-
tion (200) étant congu pour fixer un premier élé-
ment de paroi (103) a un second élément de
paroi (112) au niveau d’une bride (109) disposée
de fagon circonférentielle autour d’'une extrémité
ouverte (108) dudit premier élément de paroi
(103), ledit moyen de fixation étant situé au-des-
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sus d’au moins deux régions de ladite bride
(109) et divisant ainsi la bride (109) en au moins
deux régions fixées et au moins deux régions
non fixées, ledit premier élément de paroi (103)
délimitant au moins partiellement une cavité
(106) en communication avec ladite extrémité
ouverte (108) et étant doté d’'une quantité de
granules comestibles (107) al'intérieur de ladite
cavité (106) ;

- un moyen d’application de vide (115), ledit
moyen d’application de vide (115) étant doté
d’'un réceptacle (118) apte a effectuer une com-
munication étanche a l'air avec lesdits premier
et second éléments de paroi (103, 112) et étant
en outre congu pour évacuer le gaz depuis ledit
premier élément de paroi (103) et les granules
comestibles (107) a travers les au moins deux
régions non fixées de la bride (109), créant ainsi
un vide (119) a l'intérieur de ladite cavité (106) ;
et

- un moyen d’étanchéité (116), ledit moyen
d’étanchéité (116) étant congu de maniére a
créer un joint entre lesdits premier et second
éléments de paroi (103, 112) le long de ladite
bride (109), maintenant ainsi ledit vide (119) a
I'intérieur de ladite cavité 106)

caractérisé en ce que ledit moyen de fixation (200)
comprend au moins deux faces (202, 204, 206, 208)
disposées perpendiculaires et en symétrie radiale
autour d’un axe (102) dudit moyen de fixation (100,
200) et qui sont congues pour fixer ledit second élé-
ment de paroi (112) a ladite bride (109) dudit premier
élément de paroi (103) au-dessus d’au moins deux
régions correspondant auxdites au moins deux fa-
ces (202, 204, 206, 208).

Appareil selon la revendication 1, caractérisé en ce
que :

a. le moyen de fixation (200) fixe ledit second
élément de paroi (112) a ladite bride (109) au-
dessus d’'une pluralité de régions de la bride
(109), divisant ainsi la bride (109) en une plura-
lité de régions fixées et une pluralité de régions
non fixées ; et

b.le moyen d’application de vide (115) est congu
pour évacuer le gazdepuis ledit premier élément
de paroi (103) et les granules comestibles (107)
a travers la pluralité de régions non fixées de la
bride (109).

Appareil selon la revendication 2, caractérisé en ce
que ledit moyen de fixation (200) comprend une plu-
ralité de faces (202, 204, 206, 208) disposées per-
pendiculaires et en symétrie radiale autour d’un axe
(102) dudit moyen de fixation (100, 200) et qui sont
congues pour fixer ledit second élément de paroi
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(112) a ladite bride (109) dudit premier élément de
paroi (103) au-dessus d’une pluralité de régions cor-
respondant a ladite pluralité de faces (202, 204, 206,
208).

Appareil selon I'une quelconque des revendications
1 a3, caractérisé en ce que ledit moyen d’applica-
tion de vide (115) et ledit moyen d’étanchéité (116)
sont disposés de fagon coaxiale autour d’un axe lon-
gitudinal (117), ledit moyen d’application de vide
(115) étant apte a effectuer une translation le long
dudit axe longitudinal (117) par rapport audit moyen
d’étanchéité (116).

Appareil selon 'une quelconque des revendications
1 a 4, comprenant en outre un moyen (101) pour
découper ledit second élément de paroi (112) afin
de faire sensiblement correspondre le contour de
ladite bride (109) et I'extrémité ouverte (108) dudit
premier élément de paroi (103).

Appareil selon la revendication 5, dans lequel le
moyen (101) de découpe dudit second élément de
paroi (112) est disposé autour dudit moyen de fixa-
tion (100), ledit moyen de fixation (100) et ledit
moyen (101) de découpe dudit second élément de
paroi (112) étant coaxiaux autour d’'un axe longitu-
dinal (102) et ledit moyen (101) de découpe dudit
second élément de paroi (112) étant apte a effectuer
une translation le long dudit axe longitudinal (102)
par rapport audit moyen de fixation (100).

Procédé de fabrication d’une capsule de boisson par
un appareil selon I'une quelconque des revendica-
tions 1 a 6, comprenant les étapes consistant a :

fournir un premier élément de paroi (103), ledit
premier élément de paroi (103) délimitant au
moins partiellement une cavité (106) et ayant
une bride (109) disposée de fagon circonféren-
tielle autour d’une extrémité ouverte (108) en
communication avec ladite cavité (106) ;
fournir une quantité de granules comestibles
(107) al'intérieur de ladite cavité (106) dudit pre-
mier élément de paroi (103) ;

positionner un second élément de paroi (112)
sur ladite bride (109) et ladite extrémité ouverte
(108) dudit premier élément de paroi (103) ;
fixer ledit second élément de paroi (112) a ladite
bride (109) par le moyen de fixation (100, 200)
au niveau d’au moins deux régions de ladite bri-
de (109), divisant ainsi la bride (109) sur le plan
circonférentiel en au moins deux régions fixées
et au moins deux régions non fixées ;
appliquer un vide (119) par le moyen d’applica-
tion de vide (115) entre lesdits premier et second
éléments de paroi (103, 112), évacuant ainsi le
gaz de l'intérieur de ladite cavité (106) et lesdits
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granules comestibles (107) a travers lesdites au
moins deux régions non fixées de la bride (109)
et créant un vide (119) a l'intérieur de ladite ca-
vité (106) ; et

sceller lesdits premier et second éléments de
paroi (103, 112) par le moyen d’étanchéité (116)
le long de ladite bride (109), maintenant ainsi
leditvide (119) a l'intérieur de ladite cavité (106).

Procédé selon larevendication 7, caractérisé en ce
que

le second élément de paroi (112) est fixé a ladite
bride (109) au niveau d’'une pluralité de régions de
ladite bride (109), divisant ainsi la bride (109) sur le
plan circonférentiel en une pluralité de régions fixées
et une pluralité de régions non fixées ; et

le vide (119) est appliqué entre lesdits premier et
second éléments de paroi (103, 112), évacuant ainsi
le gaz de l'intérieur de ladite cavité (106) et lesdits
granules comestibles (107) a travers ladite pluralité
de régions non fixées de la bride (109), créant ainsi
un vide (119) a l'intérieur de ladite cavité (106).

Procédé selon la revendication 7 ou 8, caractérisé
en ce que ledit premier élément de paroi (103) est
un corps de capsule autoporteur et ledit second élé-
ment de paroi (112) est une membrane flexible.

Procédé selon 'une quelconque des revendications
7 a9, caractérisé en ce que les étapes de fixation
et de scellage dudit second élément de paroi (112)
surladite bride (109) sontréalisées par scellage ther-
mique.

Procédé selon 'une quelconque des revendications
7 a 10, caractérisé en ce que les étapes de fixation
etde scellementdudit second élémentde paroi (112)
sur ladite bride (109) sont réalisées par soudage par
ultrasons.

Procédé selon 'une quelconque des revendications
7 a 10, caractérisé en ce que les étapes de fixation
etde scellementdudit second élémentde paroi (112)
sur ladite bride (109) sont réalisées par soudage par
ultrasons.

Procédé selon I'une quelconque des revendications
7 a 12, caractérisé en ce que le second élément
de paroi (112) est fixé a ladite bride (109) sur une
zone de fixation comprenant entre 25 % et 90 %, de
préférence entre 30 % et 75 % de la surface scellée
totale de ladite bride (109) dudit premier élément de
paroi (103).

Procédé selon 'une quelconque des revendications
7 a 13, caractérisé en ce que les granules comes-
tibles (107) sont prévus a l'intérieur de la cavité (106)
en vrac.
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15. Procédé selon I'une quelconque des revendications
7 a 14, caractérisé en ce que I'application du vide
et le scellage tout en maintenant le vide a l'intérieur
de la cavité sont réalisés immédiatement aprés la
fixation du second élément de paroi a la bride etla 5
division de la bride en lesdites au moins deux ou une
pluralité de régions fixées et non fixées.
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