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Description

TECHNOLOGICAL FIELD

[0001] The present invention concerns the field of ma-
chines for packaging capsules for producing beverages.
More specifically, the present invention concerns the field
of machines for simultaneously closing a plurality of cap-
sules for producing beverages by means of closing ele-
ments cut from a film.

STATE OF THE ART

[0002] In the state of the art different types of machines
for packaging, more specifically for simultaneously clos-
ing, a plurality of capsules are known. These machines
generally foresee cutting of closing elements, from a film
of suitable material, which are applied to the capsules to
close them.
[0003] Known machines do, however, have some
drawbacks. Often, the capsules to be closed are trans-
ported on tracks that are parallel to one another and not
offset. Often, in these cases, the closing elements, which
are applied to the capsules to close them, are also cut
from the film of suitable material, which moves on a plane
parallel to the transportation plane of the capsules and
in the same direction, at the capsules themselves, and
thus along parallel rows, which are not offset. In this way,
the arrangement of the closing elements on the film is
such that the waste of material from which the film is
made is very high. This clearly causes in increase in pro-
duction costs.
[0004] Document WO2011/039709A2 discloses a ma-
chine according to the preamble of claim 1.
[0005] In order to avoid the problem just quoted, many
known machines have adopted the solution of tilting the
sliding direction of the film from which the closing ele-
ments are cut with respect to the direction in which the
capsules are transported. In this way, the arrangement
of the closing elements on the film is still such as to cor-
respond to the arrangement of the capsules, but the ma-
terial waste is reduced since the closing elements are
arranged on parallel rows, but offset from one another.
In this case, however, known machines have the draw-
back of being very bulky.
[0006] Therefore, the purpose of the present invention
is to at least partially solve the aforementioned problems.
[0007] More specifically, the purpose of the present
invention is to provide a machine for packaging capsules
that wastes little material to make the closing elements
and that is compact and efficient.

SUMMARY

[0008] The present invention is based on the idea of
making a machine of the type with a carousel for simul-
taneously packaging a plurality of capsules for producing
beverages in which the capsules are transported on a

carousel during the packaging steps and in which the
imprints of the cutting of the closing elements on the film
are arranged along two or more rows that are parallel to
each other and offset. In this way, it is possible to use a
compact machine and to avoid needless material waste.
[0009] According to an embodiment of the present in-
vention a machine for simultaneously packaging a plu-
rality of capsules for producing beverages, for example
espresso is provided, comprising a carousel, adapted for
transporting capsules along a circular direction during
packaging, wherein the capsules are housed on the car-
ousel in suitable seats, and a transportation device for
transporting a film along a linear sliding direction, wherein
the machine also comprises cutting means adapted for
cutting closing elements, to close a surface of the cap-
sules, from the film wherein the sliding direction of the
film lies on a plane parallel to the carousel and wherein
the cutting means are adapted for cutting the closing el-
ements so that the imprints of the cutting of the closing
elements on the film are arranged along two or more rows
that are parallel to one another and offset, so that the
space occupied by two or more imprints that are mutually
adjacent and belong to two or more distinct rows, respec-
tively, measured along the direction perpendicular to the
sliding direction, is less than or equal to the sum of the
dimensions of each of the adjacent imprints measured
individually along said same direction and wherein the
machine further comprises closing means configured to
apply the closing elements to the capsules when the cap-
sules are housed on the carousel. In this way, it is ensured
both that the machine is compact thanks to the use of
the carousel to transport capsules during the packaging
steps, and that the use of the film from which the closing
elements are cut is optimised, substantially decreasing
the material waste and thus lowering the production
costs. The expression "transportation of the capsules
along a circular direction during packaging" means that
the capsules are transported by the carousel along the
circular direction of advancement of the machine so as
to carry out the various packaging steps of the capsules
while the capsules are housed on the carousel. In other
words, the carousel, with its rotation in the circular direc-
tion of advancement of the machine, makes it possible
to bring the capsules to the various operative stations of
the machine so as to carry out the packaging of the cap-
sules while the capsules are housed on the carousel.
The expression "plane parallel to the carousel" means a
plane parallel to the plane defined by the upper surface
of the carousel, i.e. the surface, generally circular in
shape, on which the seats for housing the capsules are
made.
[0010] According to an embodiment of the present in-
vention a machine for simultaneously packaging a plu-
rality of capsules for producing beverages, for example
espresso, is made, comprising a carousel comprising
seats for the capsules so as to transport the capsules
along a circular direction during packaging, transporta-
tion means for transporting capsules open towards the

1 2 



EP 3 040 285 B1

3

5

10

15

20

25

30

35

40

45

50

55

carousel and for inserting them in the seats of the car-
ousel, a transportation device for transporting a film along
a linear sliding direction that lies on a plane parallel to
the carousel, cutting means for cutting closing elements
from the film in the section in which it slides along the
linear sliding direction and closing means configured to
apply the closing elements to the capsules when the cap-
sules are housed on the carousel, wherein the cutting
means are adapted for cutting the closing elements so
that the imprints of the cutting of the closing elements on
the film are arranged along two or more rows that are
parallel to each other and offset, so that the space occu-
pied by two or more imprints that are mutually adjacent
and belong to the two or more distinct rows, respectively,
measured along la direction perpendicular to the sliding
direction, is less than or equal to the sum of the dimen-
sions of each of the adjacent imprints measured individ-
ually along the same direction perpendicular to the sliding
direction.
[0011] According to a further embodiment of the
present invention, the machine further comprises dosers
for filling the capsules housed in the seats of the carousel.
The dosers can be advantageously arranged between
the transportation means and the closing means along
the circular direction of advancement of the machine de-
fined by the carousel.
[0012] According to a further embodiment of the
present invention, the machine further comprises extrac-
tion means for extracting the packaged capsules from
the carousel. The extraction means can be advanta-
geously arranged between the closing means and the
transportation means along the circular direction of ad-
vancement of the machine defined by the carousel.
[0013] According to an embodiment of the present in-
vention, a machine is provided in which the spatial ar-
rangement of the imprints on the film corresponds to the
spatial arrangement of the seats of the capsules on the
carousel. In this way, for example, the closing elements
can be cut and applied to the capsule to be closed, in a
single operation.
[0014] According to a further embodiment of the
present invention a machine is provided in which two or
more imprints of the cutting of the closing elements that
are mutually adjacent and belong to two or more distinct
rows, respectively, are arranged along a direction form-
ing an angle comprised between 35° and 55°, preferably
between 40° and 50°, preferably 45°, with respect to the
sliding direction of the film. This particular arrangement
of the imprints on the film ensures that the waste of ma-
terial used is decreased.
[0015] According to a further embodiment of the
present invention, a machine is provided in which the
transportation device of the film is configured so that,
during the transportation along the linear sliding direction,
the film at least partially overlaps the carousel. For ex-
ample, defining the edge of the film parallel to the sliding
direction that is furthest from the centre of the carousel
with respect to the second edge of the film as first edge

of the film, the system can be configured so that the first
edge of the film coincides with a line parallel and close
to the tangent to the carousel parallel to the sliding direc-
tion. In this way, since the film and the carousel overlap,
the compactness of the machine is ensured.
[0016] According to a further embodiment of the
present invention a machine is provided in which the
transportation device of the film is configured so that,
during the transportation of the film along the linear sliding
direction, the film does not overlap the carousel. For ex-
ample, the system can be configured so that the film is
arranged so that the second edge of the film, i.e. the edge
closest to the centre of the carousel with respect to the
first edge of the film, is a lateral distance from the centre
of the carousel that is greater than the radius of the car-
ousel.
[0017] According to a further embodiment of the
present invention a machine is provided in which the
seats of the capsules are arranged on two or more con-
centric circles, centred on the centre of the carousel. This
arrangement of the seats is particularly advantageous
for making a compact machine.
[0018] According to a further embodiment of the
present invention a machine is provided in which the
seats are arranged on the two or more concentric circles
in phase, i.e. so that each n-th capsule on an outermost
circle corresponds to the n-th capsule on an innermost
circle, adjacent to the n-th capsule on the outermost cir-
cle. In other words, the pairs of adjacent seats of different
circles are arranged along the same radius of the carou-
sel.
[0019] According to a further embodiment of the
present invention a machine is provided in which the
seats are arranged on the two concentric circles out of
phase, i.e. so that each seat of one of the circles is po-
sitioned between two seats of the other circle.
[0020] According to a further embodiment of the
present invention a machine is provided in which the cut-
ting means are arranged so as to cut closing elements
for capsules not adjacent to one another. In this way, a
contribution is made to decreasing material waste.
[0021] According to a further embodiment of the
present invention a machine is provided in which the cut-
ting means are arranged so as to cut closing elements
not adjacent to one another. In this way, a contribution
is made to decreasing material waste and to increasing
the compactness of the machine.
[0022] According to a further embodiment of the
present invention, a machine is provided in which closing
means are welding means, i.e. adapted for applying the
closing means to the capsules by welding.
[0023] According to a further embodiment of the
present invention, a machine is provided in which the
closing means are arranged so as to apply closing ele-
ments to capsules not adjacent to one another. In this
way a contribution is made to decreasing material waste
and to increasing the compactness of the machine. Ac-
cording to a further embodiment of the present invention
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a machine is provided in which the welding means are
arranged in a non-contiguous manner with respect to the
direction perpendicular to the sliding direction of the film.
In this way a contribution is made to decreasing material
waste and to increasing the compactness of the machine.
[0024] According to a further embodiment of the
present invention a method is provided for simultaneous-
ly packaging a plurality of capsules for producing bever-
ages, for example espresso, by means of a machine com-
prising a carousel adapted for transporting capsules,
housed on the carousel in suitable seats, along a circular
direction and a transportation device for transporting a
film along a linear sliding direction, wherein the method
comprises the following steps: a) transporting the cap-
sules along the circular direction, by means of the car-
ousel during packaging; b) transporting the film along the
linear sliding direction on a plane parallel to the carousel,
by means of the transportation device; c) cutting closing
elements, adapted for closing a surface of the capsules,
from the film, so that the imprints of the cutting of the
closing elements on the film are arranged along two or
more rows that are parallel to each other and offset, so
that the space occupied by two or more imprints that are
mutually adjacent and belong to two or more distinct
rows, respectively, measured along the direction perpen-
dicular to the sliding direction, is less than or equal to the
sum of the dimensions of each of the adjacent imprints
measured individually along the same direction; and d)
applying the closing elements to the capsules so as to
close them when the capsules are housed on the carou-
sel. This method makes it possible to close a plurality of
capsules simultaneously in an efficient manner and with-
out needless waste of material.
[0025] According to a further embodiment of the
present invention a method is provided for simultaneous-
ly packaging a plurality of capsules for producing bever-
ages, for example espresso, by means of a machine com-
prising a carousel comprising seats for the capsules so
as to transport the capsules along a circular direction
during packaging comprising the following steps: a) ar-
ranging open capsules in the seats of the carousel; b)
transporting a film along a linear sliding direction that lies
on a plane parallel to the carousel; c) cutting closing el-
ements from the film in the section in which it slides along
the linear sliding direction; d) applying the closing ele-
ments to the capsules when the capsules are housed on
the carousel; in which the cutting of the closing elements
from the film in the section in which it slides along the
linear sliding direction is done so that the imprints of the
cutting of the closing elements on the film are arranged
along two or more rows that are parallel to one another
and offset, so that the space occupied by two or more
imprints that are mutually adjacent and belong to the two
or more distinct rows, respectively, measured along the
direction perpendicular to the sliding direction, is less
than or equal to the sum of the dimensions of each of the
adjacent imprints measured individually along the same
direction perpendicular to the sliding direction.

[0026] According to a further embodiment of the
present invention, the method further comprises the step
of filling the capsules housed in the seats of the carousel
with the desired product.
[0027] According to a further embodiment of the
present invention, the method further comprises the step
of extracting the packaged capsules from the carousel.
[0028] According to a further embodiment of the
present invention a method is provided in which the spa-
tial arrangement of the imprints for cutting on the film
corresponds to the spatial arrangement of the seats of
the capsules on the carousel.
[0029] According to a further embodiment of the
present invention a method is provided in which two or
more imprints of the cutting of the closing elements that
are mutually adjacent and belong to two or more distinct
rows, respectively, are made so as to be arranged along
a direction forming an angle comprised between 35° and
55°, preferably between 40° and 50°, preferably 45°, with
respect to the sliding direction of the film. This particular
arrangement of the imprints ensures a decrease in waste.
[0030] According to a further embodiment of the
present invention a method is provided in which the cut-
ting of the closing elements takes place at the seats. In
this way, the cutting of the closing elements and their
application to the capsules can take place in a single
operation.
[0031] According to a further embodiment of the
present invention a method is provided in which the cut-
ting of the closing elements does not take place at the
seats, so that the closing elements must subsequently
be transported to the seats, to close the capsules.
[0032] According to a further embodiment of the
present invention a method is provided in which the seats
of the capsules are arranged on two or more concentric
circles, centred on the centre of the carousel.
[0033] According to a further embodiment of the
present invention a method is provided in which the seats
are arranged on the two concentric circles in phase, i.e.
so that each n-th capsule on an outermost circle coin-
cides with the n-th capsule on an innermost circle, adja-
cent to the n-th capsule on the outermost circle.
[0034] According to a further embodiment of the
present invention a method is provided in which the seats
are arranged on the two concentric circles out of phase,
i.e. so that each seat on one of the circles is positioned
between two seats on the other circle.
[0035] According to a further embodiment of the
present invention, a method is provided that further com-
prises the step of filling the capsules with the soluble
and/or infusion product for producing the desired bever-
age when the capsules are housed on the carousel.

BRIEF DESCRIPTION OF THE FIGURES

[0036] The present invention will be described with ref-
erence to the attached figures in which the same refer-
ence marks and/or numerals indicate the same parts
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and/or similar and/or corresponding parts of the system.

Fig. 1 a schematically illustrates a 3D view of an open
capsule.

Fig. 1 b schematically illustrates the capsule of Fig.
1 a closed.

Fig. 2 schematically illustrates a 3D view of a ma-
chine for packaging capsules for producing bever-
ages according to an embodiment of the present in-
vention.

Fig. 3 schematically illustrates a view from above of
a detail of the machine shown in Fig. 2.

Fig. 4 schematically illustrates a view from above of
a detail of a machine for packaging capsules for pro-
ducing beverages according to a further embodi-
ment of the present invention.

Fig. 5 schematically illustrates a view from above of
a detail of a machine for packaging capsules for pro-
ducing beverages according to a further embodi-
ment of the present invention.

Fig. 6a schematically illustrates the imprints of the
cutting of the closing elements, according to the state
of the art.

Fig. 6b schematically illustrates the imprints of the
cutting of the closing elements, according to an em-
bodiment of the present invention.

Fig. 7 schematically illustrates a detail of a machine
according to the present invention.

Fig. 8 schematically illustrates a further detail of a
machine according to the present invention

Fig. 9 schematically illustrates a further detail of a
machine according to the present invention

Fig. 10 schematically illustrates a further detail of a
machine according to the present invention.

DETAILED DESCRIPTION

[0037] Hereinafter, the present invention is described
with reference to particular embodiments, as illustrated
in the attached tables of drawings. However, the present
invention is not limited to the particular embodiments de-
scribed in the following detailed description and repre-
sented in the figures, but rather the described embodi-
ments simply exemplify the various aspects of the
present invention, the purpose of which is defined by the
claims. Further modifications and variations of the
present invention will be clear to those skilled in the art.

[0038] Figures 1 a and 1 b schematically show cap-
sules C for producing beverages that can be packaged
by means of the machine and/or the method according
to the present invention. The capsules C can, for exam-
ple, contain soluble and/or infusion products like, for ex-
ample, ground coffee, milk and/or powdered cocoa, tea
leaves or similar. The capsule shown in figure 1 a is open
and comprises a capsule body 16 comprising a capsule
bottom 17 and a side wall that define the containment
volume of the capsule. On the opposite side to the cap-
sule bottom 17, the capsule C is open so as, for example,
to be able to insert the product from which the desired
beverage is obtained. The side wall of the capsule com-
prises a projecting edge that defines a surface S on the
opposite side to the capsule bottom 17. The projecting
edge surrounds and also defines the opening G of the
capsule. The capsule C shown in figure 1a is frusto-con-
ical in shape, so that the surface S is circular, but alter-
natively the capsule C and therefore the surface S can
have any other shape, for example polygonal.
[0039] Figure 1b shows the capsule C of figure 1a
closed by means of a closing element 5. The closing el-
ement 5 was applied to the projecting edge of the cap-
sule. The closing element can preferably be welded to
the projecting edge, for example thermo-welded. Alter-
natively, the closing element 5 can be glued to the pro-
jecting edge. The closing element 5 can be adapted for
hermetically closing the capsule, so as to optimise the
conservation of the organoleptic properties of the product
contained in the capsule. For example, the closing ele-
ment 5 can be made of aluminium. Alternatively, the clos-
ing element 5 can for example be a filtering element, for
example filter paper or similar. In this case, the closing
element 5 prevents the product contained in the capsule
C from coming out from the capsule, but allows for ex-
ample the passage of gas and/or liquid through its sur-
face.
[0040] Figure 2 schematically illustrates a 3D view of
a machine 1 for packaging capsules C for producing bev-
erages according to an embodiment of the present in-
vention.
[0041] The machine 1 comprises a carousel 2 adapted
for transporting the capsules C, housed on the carousel
2 in suitable seats 8, along a circular direction, during the
packaging steps. As shown schematically in the figures
and as described in detail hereinafter, indeed, the various
operative stations of the machine 1 are positioned so as
to operate on the capsules C housed in the seats 8 of
the carousel 2. In the case shown in the figures, the cir-
cular direction of advancement of the machine is in the
anti-clockwise direction and is schematically indicated
by the arrow F.
[0042] While the machine 1 is in use, the carousel 2
rotates around its centre O. The rotation of the carousel
2 can, for example, be actuated by a first motor 12. In
the embodiment shown in figure 2 the carousel 2 rotates
in the anti-clockwise direction along the direction F.
[0043] Figure 2 shows that the seats 8 of the capsules
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C are arranged on the carousel 2 on two concentric cir-
cles A and B centred on the centre O of the carousel 2.
According to the present invention, moreover, the seats
8 can be arranged on the carousel 2 also on more than
two concentric circles centred on the centre O of the car-
ousel, for example on 3, 4, 5 or on a greater number of
concentric circles.
[0044] As shown in figures 2, 3 and 4, the seats 8 can
be arranged on the two or more concentric circles in
phase. In particular, the seats 8 can be arranged on the
carousel 2 so that each n-th capsule CA(n) on the circle
A, for example the outermost one, corresponds to the n-
th capsule CB(n) on the circle B, for example the inner-
most one, adjacent to the n-th capsule CA(n). The cor-
responding seats 8, i.e. for the capsules CA(n) and CB(n),
on the two concentric circles, respectively, are, in this
way, located substantially along the same radius of the
carousel 2 as shown in figure 3 or in figure 4. In other
words, the seats 8 are arranged side-by-side in pairs
along the perimeter of the carousel 2 so as to form two
concentric circles, an outer one A, i.e. with larger diam-
eter, and an inner one B, i.e. with a smaller diameter, and
so that the two corresponding seats of the same pair
belonging to the two distinct circles are arranged sub-
stantially along the same radius of the carousel 2. This
characteristic of the seats arranged in phase on the var-
ious circles can also be implemented with a number
greater than two of concentric circles.
[0045] Alternatively, according to an alternative em-
bodiment of the present invention, the seats 8 can be
arranged on the two or more concentric circles out of
phase, as shown schematically in figure 5. In this way,
each of the seats 8, for example for the capsule CA(n)
on one of the circles, for example on the outermost circle
A, is positioned between two seats 8, for the capsules
CB(n-1) and CB(n) on the inner circle B. In other words,
in this configuration, the seats 8 are side-by-side in pairs
along the perimeter of the carousel 2 so as to form two
concentric circles, an outer one A, i.e. with a larger di-
ameter, and an inner one B, i.e. with a smaller diameter,
and so that the two corresponding seats of the same pair
belonging to the two circles are not arranged along a
radius of the carousel 2 but along a chord thereof. This
characteristic of the seats arranged out of phase on the
various circles can also be implemented with a number
of concentric circles greater than two. According to alter-
native embodiments of the invention, moreover, it is pos-
sible to foresee mixed configurations with more than two
concentric circles in which on two or more of the circles
the seats are arranged in phase whereas with respect to
one or more of the other circles the seats are arranged
out of phase.
[0046] The shape of the seats 8 shown in the figures
is circular, but they can be of any shape, for example
polygonal, compatible with the shape of the capsules C
to be packaged.
[0047] The machine 1 shown in figure 2 also comprises
a transportation device 3 for transporting a film 4, at least

partially along a linear sliding direction X that lies on a
plane parallel to the carousel 2. The expression "plane
parallel to the carousel 2" means a plane parallel to the
plane defined by the upper surface of the carousel 2 on
which the seats 8 for the capsules are arranged. The
device 3 can, for example, comprise a roller pulling sys-
tem for unwinding the film 4 from an unwinding reel 25
to a winding reel 26. In the embodiment shown in figure
2, the film 4 moves in the direction indicated by the arrow
I. The transportation device 3 can comprise one or more
pulling rollers 23 and one or more rollers that rotate idly|
24. The pulling rollers 23 are the rollers that actuate the
movement of the film 4. The rollers that rotate idly 24 are
rollers that rotate freely under the pulling action of the
film 4 due to the action of the pulling rollers 23. For ex-
ample, as shown in figure 2, the pulling roller 23 can be
actuated by a second motor 13 of the machine 2 so as
to unwind the film 4 from the unwinding reel 25 and to
wind it back up into the winding reel 26. In alternative
embodiments, the motor 12 that sets the carousel 2 in
motion is the same one that sets the transportation device
3 in motion.
[0048] Moreover, as shown schematically in figure 2,
the rollers that rotate idly 24 can be arranged so as to
define the path of the film 4 from the unwinding reel 25
to the winding reel 26. For example, as shown in figure
2, the system can comprise a first roller that rotates idly
24a and a second roller that rotate idly 24b arranged
substantially on the same level so as to define at least
one section of the path of the film 4 parallel to the plane
of the carousel 2. In figure 2 this section is the section
between the roller 24a and the roller 24b.
[0049] The film 4 is preferably made of flexible material.
The film 4 can be made of aluminium, paper, filter paper,
multi-layer materials, impermeable materials, filtering
materials, or similar.
[0050] As shown in figures 2, 3, 4 and 5 the film 4 com-
prises a first edge 9 and a second edge 10 that, in the
section of path parallel to the carousel 2, are parallel to
the sliding direction X. The term first edge 9 is meant to
indicate the edge that, in this section of path, is furthest
from the centre O of the carousel 2 with respect to the
second edge 10, which, on the other hand, is closer to
the centre O thereof.
[0051] As shown in figures 2, 3, 4 and 5, the relative
position of the carousel 2 and of the film 4 in the section
of path parallel to the carousel 2 can vary according to
alternative embodiments of the present invention. In par-
ticular, during the transportation along the sliding direc-
tion X parallel to the carousel 2, the film 4 can at least
partially or completely overlap the carousel 2. Alterna-
tively, the film 4, in this section of its path in which it slides
parallel to the carousel 2, may not overlap the carousel
itself but slides laterally with respect to the carousel 2.
[0052] Figures 2, 3 and 5 show configurations in which
the film 4 completely overlaps the carousel 2 in the sec-
tion of path in which it slides parallel to the carousel 2.
In particular, in these cases, the transportation device 3
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of the machine 1 is configured so that, during transpor-
tation, the film 4 overlaps the carousel 2 so that the first
edge 9 of the film 4 coincides with a line parallel and close
to the tangent to the carousel 2 parallel to the sliding
direction X. Preferably, the first edge 9 of the film 4 co-
incides with a line intersecting the carousel 2, parallel to
the tangent to the carousel 2 parallel to the direction X.
This configuration promotes the compactness of the ma-
chine 1.
[0053] According to the embodiment shown, on the
other hand, in figure 4, the transportation device 3 is con-
figured so that, during transportation along the sliding
direction X parallel to the carousel 2, the film 4 is arranged
so that the second edge 10 is a distance from the centre
O of the carousel 2 greater than the radius R of the car-
ousel 2, so that the film 4 does not overlap the carousel
2. In this case, the film 4 slides laterally with respect to
the carousel 2.
[0054] The machine 1 according to the present inven-
tion also comprises cutting means 11, adapted for cutting
closing elements 5, for closing the capsules C, from the
film 4. The cutting means 11 can for example comprise
blade shearing systems, toothed blade shearing sys-
tems, die punch or laser cutter. As shown in the figures,
the cutting means 11 are configured so as to cut the clos-
ing elements 5 from the film 4 in the section in which the
film 4 slides along the sliding direction X parallel to the
carousel 2. When the cutting means 11 cut the closing
elements 5 from the film 4 imprints for cutting the film 4
are made. In particular, upstream of the cutting means
11 in the sliding direction X the film 4 is intact, whereas
downstream of the cutting means 11 in the sliding direc-
tion X the film 4 has the imprints of the cutting due to the
cutting of the closing elements 5 from the film 4 by the
cutting means 11. The cutting means can comprise first
cutting means 111 for a first row 71 of imprints of the
cutting 6 on the film 4 and second cutting means 11II for
a second row 711 of imprints of the cutting 6 on the film
4 (see for example figure 7).
[0055] Figures 6a and 6b schematically show the im-
prints of the cutting of the closing elements in a film, re-
spectively according to the state of the art and according
to the present invention.
[0056] As can be seen clearly in figure 6b, the cutting
means 11 according to the present invention are adapted
for cutting the closing elements 5 so that the imprints 6
of the cutting of the closing elements 5 on the film 4 are
arranged along two or more parallel rows, i.e. along at
least one first row 7I and a second row 7II. The two rows
71 and 7II are also parallel to the sliding direction X. More-
over, the two rows 7I and 7II are offset, so that the space
occupied by two imprints 6 that are mutually adjacent
and belong to the two distinct rows 71 and 7II, respec-
tively, measured along the direction Y perpendicular to
the sliding direction X, is less than or equal to the sum
of the dimensions of each of the adjacent imprints 6,
measured individually along the same direction Y. For
example, as shown schematically in figure 6b, two im-

prints 6 of the cutting of the closing elements 5 that are
mutually adjacent and belong to the two distinct rows 71
and 7II, respectively, can be arranged along a direction
E forming an angle α comprised between 35° and 55°,
preferably between 40° and 50°, preferably 45°, with re-
spect to the sliding direction X of the film 4.
[0057] Even if the number of rows of imprints 6 is equal
to two in the attached figures, it is clear that the number
of rows based on the present invention can be greater
than two. In any case, based on the present invention,
the cutting means 11 are adapted for cutting the closing
elements 5 in the section in which the film 4 slides parallel
to the carousel 2 along the sliding direction X so that the
imprints 6 of the cutting of the closing elements 5 on the
film 4 are arranged along two or more rows that are par-
allel to each other and offset, so that the space occupied
by the two or more imprints 6 that are mutually adjacent
and belong to the two or more distinct rows, respectively,
measured along the direction Y perpendicular to the slid-
ing direction X, is less than or equal to the sum of the
dimensions of each of the adjacent imprints 6 measured
individually along said same direction Y. In this way the
distribution of the imprints of the cutting on the film 4 is
optimised so as to minimise the amount of film 4 not used
to form the closing elements 5.
[0058] On the other hand, as shown in figure 6a, the
closing elements 5a, according to the state of the art, are
cut along parallel rows that are not offset. In this way, the
spatial arrangement of the imprints 6a is such that the
unused space between them is very wide and conse-
quently the material of the film that is wasted is high.
[0059] A further advantage of the optimised arrange-
ment of the imprints 6 of the cutting of the closing ele-
ments 5 on the film 4 according to the present invention,
is that of allowing a film 4 to be used having a smaller
width (i.e. dimension along the direction Y) with respect
to the case in which the imprints 6 are arranged along
parallel rows that are not offset to cut closing elements
5 having the same dimensions. This further reduces the
amount of material of film 4 required.
[0060] The imprints 6 can be circular in shape, as
shown in figure 6b, in the case in which the surface S to
be closed of the capsule C is circular. Alternatively, the
imprints can be of any other shape, for example polygo-
nal, compatible with the shape of the surface S of the
capsule C to be closed.
[0061] From what has been stated above, it can be
worked out that, in the case in which the imprints 6 are
circular in shape with diameter D, they are arranged on
the film 4 so that the lateral distance, i.e. measured along
the direction Y, between the centres of adjacent imprints
6 belonging to different rows 7I and 7II, is less than or
equal to the diameter D of a single imprint 6.
[0062] As shown in figure 7, the cutting means 11 can
be arranged so as to cut closing elements 5 not adjacent
to one another. If for example a first cutting means 11I
cuts the n-th closing element 5I(n) of the row 71, a second
cutting means 11II can be arranged so as to cut the
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(n+1)-th closing element 5II(n+1) of the row 7II and not
the n-th closing element 5II(n) of the row 7II. Cutting
means 11 arranged so as to cut closing elements 5 that
are mutually adjacent, indeed, would have to be dis-
tanced apart, due to the bulk thereof, with the consequent
increase in distance of the imprints 6 of the closing ele-
ments 5 on the film 4 and thus an increase in material
waste.
[0063] If, as shown in the embodiments of figures 2, 3
and 5e explained above, the transportation device 3 is
configured so that the film 4 overlaps the carousel 2, the
cutting means 11 arranged so as to cut closing elements
5 that are not adjacent to one another are also arranged
so as to cut closing elements 5 that are applied to cap-
sules C that are not adjacent to one another. If for exam-
ple the first cutting means 11I cuts the n-th closing ele-
ment 5I(n) of the row 71, for the n-th capsule CA(n) on
the outermost concentric circle A, the second cutting
means 1111 cuts the (n+1)-th closing element 5II(n+1)
of the row 7II, for the capsule CB(n+1) on the inner con-
centric circle B and not the n-th closing element 5II(n) of
the row 7II, for the capsule CB(n) adjacent to the capsule
CA(n).
[0064] Once the closing elements 5 have been cut by
the cutting means 11, they can be applied to the surface
S of the capsule C by closing means 21, so as to close
the capsules C. The closing means 21 are configured to
apply the closing elements 5 to the capsules C when the
capsules C are housed on the carousel 2. The closing
means can comprise first closing means 211 for a first
row A of seats 8 of capsules C on the carousel 2 and
second cutting means 1111 for a second row B of seats
8 of capsules C on the carousel 2 (see for example figure
7).
[0065] Preferably, the closing means 5 are thermo-
welded to the capsules by the closing means 21. The
closing means 21 can thus comprise welding means, for
example thermowelders. In the embodiments shown in
figure 7, the closing means 21 are at the cutting means
11. In particular, the first closing means 211 are at the
first cutting means 11I and the second closing means
2111 are at the second cutting means 11II. As a result,
the closing means 5 can be cut from the film 4 and applied
to the capsules C in a single operation.
[0066] The shape of the cutting means 11 and of the
closing means 21 can be any one that is compatible with
the shape of the surface S of the capsule C to be closed.
[0067] As shown in figure 7, the closing means 21 can
be arranged so as to apply the closing elements 5 to
capsules C that are not adjacent to one another in an
analogous manner to what is explained above with ref-
erence to the cutting means. If for example the first clos-
ing means 211 apply a closing element 5 to the capsule
CA(n) on the outermost concentric circle A, the second
welding means 21II are positioned to apply a closing el-
ement 5 to the capsule CB(n+1) on the inner concentric
circle B and not to the capsule CB(n) adjacent to the
capsule CA(n).

[0068] In the cases shown in figures 2, 3 and 5 in which
the film 4 overlaps the carousel 2 in the section of path
in which it slides parallel to the carousel 2, it should be
observed that the spatial arrangement of the imprints 6
on the film 4 corresponds to the spatial arrangement of
the seats 8 of the capsules C on the carousel 2. More
specifically, the seats 8 of the capsules C are arranged
so as to overlap the imprints 6 on the film 4 in the direction
Y in the point of tangency between the carousel 2 and
the first edge 9 of the film 4. In this way, the closing ele-
ments 5 can be cut and applied to the capsule C in a
single operation. It should also be noted that in this case
the angular speed with which the carousel 2 rotates is
synchronous with the speed with which the film 4 slides,
so that as the film 4 slides, the capsules C in the seats
8 suitably rotate.
[0069] On the other hand, in the case shown in figure
4 in which the film 4 does not overlap the carousel in the
section of path in which it slides parallel to the carousel
2, the spatial arrangement of the imprints 6 on the film 4
may not correspond to the spatial arrangement of the
seats 8 of the capsules C on the carousel 2 even if in the
figures this correspondence is shown. According to this
embodiment, indeed, the closing elements 5 are first cut
from the film 4 and are then transported to the seats 8 to
be applied to the capsules C to close them. In this trans-
portation step it is possible to correct any discrepancy
between the spatial arrangement of the imprints 6 on the
film 4 and the spatial arrangement of the seats 8 on the
carousel 2.
[0070] The machine 1 according to the present inven-
tion can also comprise transportation means for trans-
porting onto the carousel 2 the open capsules C that must
be packaged and for positioning them in the seats 8 of
the carousel 2. Figure 8 shows for example a pair of con-
veyor belts 14, adapted for transporting the capsules C,
oriented in an orderly manner, close to the carousel 2.
The conveyor belts 14 can, for example, be positioned,
with respect to the carousel 2, so that the capsules C, at
the end of their journey along the conveyor belts 14, fall
automatically into the seats 8 of the carousel. In partic-
ular, a first conveyor belt is adapted for transporting the
capsules C into the seats 8 of a first circle whereas a
second conveyor belt is adapted for transporting the cap-
sules C into the seats 8 of the second circle. Moreover,
as shown schematically in the figures, the machine 1 can
further comprise mobile elements 15, for example mobile
arms or thrusting punches for the insertion of the cap-
sules C in the seats 8 on the carousel 2. The open cap-
sules transported by the conveyor belts 14 can for ex-
ample come from a tank of open capsules or directly from
a machine that produces the open capsules. An example
of the positioning of the conveyor belts in the architecture
of the machine 1 is shown schematically in figure 2.
[0071] As shown schematically in figure 9, the machine
1 can also comprise dosers 20, for filling the capsules C
with the desired soluble and/or infusion product when the
capsules are housed in the seats 8 of the carousel 2, in
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the case in which they arrive on the carousel 2 empty. In
order to reduce the overall bulk of the machine it is pref-
erable, as shown in the figures, in the case in which the
machine comprises two dosers 20, i.e. one for each circle
of seats 8 of the carousel 2, for the two dosers to be
arranged out of phase with respect to the direction of
rotation of the carousel. In this case, one of the two dosers
is further upstream in the direction of rotation of the car-
ousel with respect to the second. The system can com-
prise different numbers of dosers, for example the system
can comprise a single doser with many outlets, one for
each of the circles of seats of the carousel. Alternatively,
the system can comprise as many dosers as there are
circles of seats of the carousel. An example of the posi-
tioning of the dosers 20 in the architecture of the machine
1 is shown schematically in figure 2. The dosers can be
arranged between the transportation means of the cap-
sules and the closing means along the direction F of ad-
vancement of the machine.
[0072] Figure 10 shows that the machine 1 according
to the present invention can further comprise extractor
means 22, for discharging the capsules C from the car-
ousel 2, once they have been closed with the closing
elements 5. The extractors 22 preferably comprise suc-
tion cups, adapted for hooking the capsules C and re-
moving them suitably from their seats 8. The suction cups
can for example grip onto the closing elements 5 of the
capsules. An example of positioning of the extractor
means 22 in the architecture of the machine 1 is shown
schematically in figure 2. The extractor means can be
arranged between the closing means and the transpor-
tation means of the capsules along the direction F of ad-
vancement of the machine.
[0073] The machine 1 shown in figure 2 thus comprises
a carousel 2 comprising seats 8 for the capsules C so as
to transport the capsules along a circular direction during
packaging, transportation means 14 for transporting
open capsules towards the carousel 2 and for inserting
them in the seats 8 of the carousel 2, a transportation
device 3 for transporting a film 4 along a linear sliding
direction X that lies on a plane parallel to the carousel,
cutting means 11 for cutting closing elements 5 from the
film in the section in which it slides along the linear sliding
direction X and closing means 21 configured to apply the
closing elements 5 to the capsules C when the capsules
are housed on the carousel 2, wherein the cutting means
11 are adapted for cutting the closing elements 5 so that
the imprints 6 of the cutting of the closing elements 5 on
the film 4 are arranged along two or more rows 7 that are
parallel to each other and offset, so that the space occu-
pied by two or more imprints 6 that are mutually adjacent
and belong to the two or more distinct rows 7, respec-
tively, measured along the direction Y perpendicular to
the sliding direction X, is less than or equal to the sum
of the dimensions of each of the adjacent imprints 6
measured individually along the same direction Y.
[0074] The machine 1 can optionally comprise dosers
20 to fill the capsules housed in the seats 8 of the carousel

2. As shown in figure 2 the dosers 20 can advantageously
be arranged between the transportation means 14 and
the closing means 21 along the circular direction of ad-
vancement F of the machine defined by the carousel 2.
[0075] The machine 1 can also further comprise ex-
traction means 22 to extract the packaged capsules from
the carousel 2. As shown in figure 2 the extraction means
22 can be advantageously arranged between the closing
means 21 and the transportation means 14 along the
circular direction of advancement F of the machine de-
fined by the carousel 2.
[0076] According to the present invention a method is
also provided for packaging capsules C for producing
beverages, for example espresso, by means of a ma-
chine 1 comprising a carousel 2 adapted for transporting
capsules C, housed on the carousel 2 in suitable seats
8, along a circular direction and a transportation device
3 for transporting a film 4 along a linear sliding direction X.
[0077] The method foresees the transportation of the
capsules C along the circular direction, by means of the
carousel 2 during packaging; the transportation of the
film 4 along the linear sliding direction X on a plane par-
allel to the carousel 2, by means of the transportation
device 3; the cutting of closing elements 5, adapted for
closing a surface S of the capsules C from the film 4 so
that the imprints 6 of the cutting of the closing elements
5 on the film 4 are arranged along two or more rows 7
that are parallel to each other and offset, so that the space
occupied by two or more imprints 6 that are mutually ad-
jacent and belong to two or more said distinct rows 7,
respectively, measured along the direction Y perpendic-
ular to the sliding direction X, is less than the sum of the
dimensions of each of the adjacent imprints 6 measured
individually along the same direction Y; the application
of the closing elements 5 to the capsules C so as to close
them when the capsules C are housed on the carousel 2.
[0078] The transportation of the capsules along the cir-
cular direction by means of the carousel during packag-
ing indicates that the capsules are transported by the
carousel along the circular direction of advancement so
as to carry out the various steps of the packaging of the
capsules while the capsules are housed on the carousel.
In other words, the carousel, with its rotation in the circular
direction of advancement of the machine, allows the cap-
sules to be brought to the various operative stations of
the machine so as to carry out the steps of the method
for packaging the capsules while the capsules are
housed on the carousel.
[0079] The carousel 2 comprising the seats 8, the
transportation device 3, the film 4, the cutting means 11
and the welding means 21 can have the characteristics
already described earlier, with reference to the machine
1 for simultaneously packaging a plurality of capsules C
for producing beverages.
[0080] Preferably, the capsules C are loaded onto the
carousel 2. More specifically, the capsules C are brought
into the seats 8 on the carousel 2. For example, this can
occur by means of one or more conveyor belts 14, which
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carry the capsules C, oriented in an orderly manner and
open, close to the carousel 2. The conveyor belts 14 can,
for example, be positioned, with respect to the carousel
2, so that the capsules C, at the end of their journey, fall
automatically in their seats 8. An example of this step is
shown schematically in figure 8.
[0081] Mobile arms 15 can, for example, take care of
the subsequent insertion of the capsules C in the seats
8 of the carousel 2.
[0082] Before the capsules C are closed, they can be
filled with the soluble and/or infusion product P for pro-
ducing the desired beverage, by means of, for example,
the use of suitable dosers 20. In the embodiment shown
in figure 9, the dosers 20 are shaped like inverted cones,
but any other shape is suitable for being used. The dosers
20 ensure that the correct amount of product that must
be contained in the capsule C itself is deposited inside
the capsule C. This step of the method, an example of
which is shown schematically in figure 9, only takes place
in the case in which the capsules C arrive on the carousel
2 empty. In this case, if the surface S of the capsule C is
the only open surface of the capsule C, it is, indeed, nec-
essary to fill them before the surface S is closed by the
closing elements 5.
[0083] Therefore, the closing elements 5, previously
cut by the cutting means 11 from the film 4, are preferably
applied to the capsules C, so as to close, for example
hermetically, the surface S. The application of the closing
elements 5 can take place, for example, by thermoweld-
ing, by means of the welding means 21. An example of
this step is schematically illustrated in figure 7 in the case
in which the film 4 and the carousel 2 overlap. In this
case, indeed, in figure 7 it is also possible to see the step
of cutting the closing elements 5 from the film 4.
[0084] Finally, the capsules C are preferably dis-
charged from the carousel 2, by means of the extractors
22. The extractors 22 can comprise suction cups adapted
for gripping the capsules C and removing them suitably
from their seats 8. In this way, the seats 8 are freed from
the closed capsules C, so that new open capsules C can
be loaded onto the carousel 2. An example of this step
is schematically illustrated in figure 10.
[0085] Even if the present invention has been de-
scribed with reference to the embodiments described
above, it is clear to those skilled in the art that it is possible
to make different modifications, variations and improve-
ments of the present invention in light of the teaching
described above and in the attached claims, without de-
parting from the object and the scope of protection of the
invention.
[0086] For example, the shape of the surface S of the
capsules C and therefore the shape of the imprints 6 that
the cutting means 11 produce on the film 4 can be what-
ever is suitable. Moreover, cases have been shown in
which the imprints of the cuts are arranged on two rows
that are parallel and offset, but the number of rows can
be greater than two. It is clear that in analogy also the
number of concentric centres A, B on which the seats 8

for the capsules C on the carousel 2 are arranged can
be greater than two.
[0087] Finally, that which is deemed to be known by
those skilled in the art has not been described in order
to avoid needlessly excessively overshadowing the de-
scribed invention.
[0088] Consequently, the invention is not limited to the
embodiments described above, but it is only limited by
the scope of protection of the attached claims.

Claims

1. Machine (1) for simultaneously packaging a plurality
of capsules (C) for producing beverages, for exam-
ple espresso, comprising a carousel (2) adapted for
transporting said capsules (C) along a circular direc-
tion (F) during packaging, wherein said capsules (C)
are housed on said carousel (2) in suitable seats (8),
and a transportation device (3) for transporting a film
(4) along a linear sliding direction (X); said machine
(1) further comprising cutting means (11) adapted
for cutting closing elements (5), for closing a surface
(S) of said capsules (C), from said film (4); wherein
said sliding direction (X) lies on a plane (P) parallel
to said carousel (2), wherein said cutting means (11)
are adapted for cutting said closing elements (5) so
that the imprints (6) of the cut of said closing ele-
ments (5) on said film (4) are arranged along two or
more rows (7) parallel to one another, characterised
in that said imprints (6) are offset so that the space
occupied by two or more imprints (6) that are mutu-
ally adjacent and belong to said two or more distinct
rows (7), respectively, measured along the direction
(Y) perpendicular to said sliding direction (X), is less
than or equal to the sum of the dimensions of each
of said adjacent imprints (6) measured individually
along said same direction (Y) and wherein said ma-
chine (1) further comprises closing means (21) con-
figured to apply said closing elements (5) to said cap-
sules (C) when said capsules (C) are housed on said
carousel (2).

2. Machine (1) according to claim 1, characterised in
that the spatial arrangement of said imprints (6) on
said film (4) corresponds to the spatial arrangement
of said seats (8) of said capsules (C) on said carousel
(2).

3. Machine (1) according to one of the previous claims,
characterised in that two or more of said imprints
(6) for cutting said closing elements (5) that are mu-
tually adjacent and belong to said two or more distinct
rows (7), respectively, are arranged along a direction
(I) forming an angle (α) comprised between 35° and
55°, preferably between 40° and 50°, preferably 45°,
with respect to said sliding direction (X) of said film
(4).
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4. Machine (1) according to one of the previous claims,
characterised in that said transportation device (3)
of said film (4) is configured so that, during the trans-
portation along said sliding direction (X), said film (4)
at least partially overlaps said carousel (2), for ex-
ample so that the first edge (9) of said film (4) coin-
cides with a line parallel and close to the tangent to
said carousel (2) parallel to said sliding direction (X),
wherein said first edge (9) of said film (4) is the edge
(9) of said film (4) parallel to the sliding direction (X)
that is further from the centre (O) of said carousel
(2) with respect to the second edge (10) of said film
(4).

5. Machine (1) according to one of claims 1 to 3, char-
acterised in that said transportation device (3) of
said film (4) is configured so that, during the trans-
portation along said sliding direction, said film (4)
does not overlap said carousel (2), for example so
that said film (4) is arranged so that the second edge
(10) of said film (4), i.e. the edge (10) closest to the
centre (O) of said carousel (2) with respect to the
first edge (9) of said film (4), is at a distance from the
centre (O) of said carousel (2) greater than the radius
(R) of said carousel (2).

6. Machine (1) according to one of the previous claims,
characterised in that said seats (8) of said capsules
(C) are arranged on two or more concentric circles
(A, B), centred on the centre (O) of said carousel (2).

7. Machine according to claim 6, characterised in that
said seats (8) are arranged on the two concentric
circles (A, B) in phase, i.e. so that each n-th capsule
(CA(n)) on an outermost circle (A), coincides with
the n-th capsule (CB(n)) on an innermost circle (B),
adjacent to the n-th capsule (CA(n)) on said outer-
most circle (A).

8. Machine (1) according to claim 6, characterised in
that said seats (8) are arranged on the two concen-
tric circles (A, B) out of phase, i.e. so that each of
said seats (8), for example, for the capsule (CA(n)),
of one of said circles (A, B) is positioned between
two seats (8), for example for the capsules (CB(n-
1)) and (CB(n)), of the other circle (B, A).

9. Machine (1) according to one of the previous claims,
characterised in that said cutting means (11) are
arranged so as to cut closing elements (5) that are
not adjacent to one another.

10. Machine (1) according to one of the previous claims,
characterised in that said closing means (21) are
arranged so as to apply closing elements (5) to cap-
sules (C) that are not adjacent to one another.

11. Method for simultaneously packaging a plurality of

capsules (C) for producing beverages, for example
espresso, by means of a machine (1) comprising a
carousel (2) adapted for transporting said capsules
(C), housed on said carousel (2) in suitable seats
(8), along a circular direction (F) and a transportation
device (3) for transporting a film (4) along a linear
sliding direction (X), characterised in that it com-
prises the following steps:

• transporting said capsules (C) along said cir-
cular direction, by means of said carousel (2)
during packaging;
• transporting said film (4) along said linear slid-
ing direction (X) on a plane parallel to said car-
ousel (2), by means of said transportation device
(3);
• cutting closing elements (5), adapted for clos-
ing a surface (S) of said capsules (C), from said
film (4), so that the imprints (6) for cutting said
closing elements (5) on said film (4) are ar-
ranged along two or more rows (7) parallel to
one another and offset, so that the space occu-
pied by said two or more imprints (6) that are
mutually adjacent and belong to said two or
more said distinct rows (7), respectively, meas-
ured along the direction (Y) perpendicular to said
sliding direction (X), is less than or equal to the
sum of the dimensions of each of said adjacent
imprints (6) measured individually along said
same direction (Y)
• applying said closing elements (5) to said cap-
sules (C), so as to close them, when said cap-
sules (C) are housed on said carousel (2).

12. Method according to claim 11, characterised in that
the spatial arrangement of said imprints (6) on said
film (4) corresponds to the spatial arrangement of
said seats (8) of said capsules (C) on said carousel
(2).

13. Method according to one of claims 11 or 12, char-
acterised in that two or more of said imprints (6) for
cutting said closing elements (5) that are mutually
adjacent and belong to said two or more said distinct
rows (7), respectively, are made so as to be arranged
along a direction (I) forming an angle (α) comprised
between 35° and 55°, preferably between 40° and
50°, preferably 45°, with respect to said sliding di-
rection (X) of said film (4).

14. Method according to one of claims 11 to 13, char-
acterised in that cutting said closing elements (5)
takes place at said seats (8).

15. Method according to one of claims 11 to 13, char-
acterised in that cutting said closing elements (5)
does not take place at said seats (8), and said closing
elements (5) are subsequently transported to said
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seats (8) to close said capsules (C).

16. Method according to one of claims 11 to 15, char-
acterised in that said seats (8) of said capsules (C)
are arranged on two or more concentric circles (A,
B), centred on the centre (O) of said carousel (2).

17. Method according to claim 16, characterised in that
said seats (8) are arranged on the two concentric
circles (A, B) in phase, i.e. so that each n-th capsule
(CA(n)) on an outermost circle (A), coincides with
the n-th capsule (CB(n)) on an innermost circle (B),
adjacent to the n-th capsule (CA(n)) on said outer-
most circle (A).

18. Method according to claim 16, characterised in that
said seats (8) are arranged on the two concentric
circles (A, B) out of phase, i.e. so that each of said
seats (8), for example, for the capsule (CA(n)), of
one of said circles (A, B) is positioned between two
seats (8), for example for the capsules (CB(n-1)) and
(CB(n)) of the other circle (B, A).

19. Method according to one of claims 11 to 18, char-
acterised in that said film (4) comprises flexible ma-
terial.

20. Method according to one of claims 11 to 19, char-
acterised in that it further comprises the step of:

• filling said capsules (C) with the soluble and/or
infusion product (P) for producing the desired
beverage when said capsules (C) are housed
on said carousel (2).

Patentansprüche

1. Maschine (1) zum gleichzeitigen Verpacken einer
Vielzahl von Kapseln (C) zum Herstellen von Ge-
tränken, beispielsweise Espresso, die ein Karussell
(2) umfasst, das zum Transportieren der Kapseln
(C) in einer Kreis-Richtung (F) beim Verpacken ein-
gerichtet ist, wobei die Kapseln (C) an dem Karussell
(2) in geeigneten Aufnahmen (8) aufgenommen
sind, und eine Transportvorrichtung (3) zum Trans-
portieren einer Folie (4) in einer geraden Gleit-Rich-
tung (X); wobei die Maschine (1) des Weiteren
Schneideinrichtungen (11) umfasst, die zum Schnei-
den von Verschluss-Elementen (5) zum Verschlie-
ßen einer Oberfläche (S) der Kapseln (C) aus der
Folie (4) eingerichtet sind, die Gleit-Richtung (X) in
einer Ebene (P) parallel zu dem Karussell (2) liegt,
die Schneideinrichtungen (11) so eingerichtet sind,
dass sie die Verschluss-Elemente (5) so schneiden,
dass die Eindrücke (6) des Einschnitts der Ver-
schluss-Elemente (5) auf der Folie (4) in zwei oder
mehr Reihen (7) parallel zueinander angeordnet

sind, dadurch gekennzeichnet, dass die Eindrü-
cke (6) so zueinander versetzt sind, dass der Raum,
der von zwei oder mehr Eindrücken (6) eingenom-
men wird, die benachbart zueinander sind und je-
weils zu zwei oder mehr einzelnen Reihen (7) gehö-
ren, gemessen in der Richtung (Y) senkrecht zu der
Gleit-Richtung (X), kleiner ist als oder genauso groß
wie die Summe der individuell in der gleichen Rich-
tung (Y) gemessenen Abmessungen jedes der be-
nachbarten Eindrücke (6), und wobei die Maschine
(1) des Weiteren Verschluss-Einrichtungen (21) um-
fasst, die so ausgeführt sind, dass sie die Ver-
schluss-Elemente (5) auf die Kapseln (C) aufbrin-
gen, wenn die Kapseln (C) an dem Karussell (2) auf-
genommen sind.

2. Maschine (1) nach Anspruch 1, dadurch gekenn-
zeichnet, dass die räumliche Anordnung der Ein-
drücke (6) auf der Folie (4) der räumlichen Anord-
nung der Aufnahmen (8) für die Kapseln (C) an dem
Karussell (2) entspricht.

3. Maschine (1) nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass zwei oder
mehr der Eindrücke (6) zum Schneiden der Ver-
schluss-Elemente (5), die zueinander benachbart
sind und jeweils zu den zwei oder mehr einzelnen
Reihen gehören, in einer Richtung (I) angeordnet
sind, die einen Winkel (α) in Bezug auf die Gleit-
Richtung (X) der Folie (4) bildet, der zwischen 35°
und 55°, vorzugsweise zwischen 40° und 50°, vor-
zugsweise 45° beträgt.

4. Maschine (1) nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass die
Transportvorrichtung (3) für die Folie (4) so ausge-
führt ist, dass die Folie (4) beim Transport in der
Gleit-Richtung (X) das Karussell (2) wenigstens teil-
weise überlappt, beispielsweise so, dass die erste
Kante (9) der Folie (4) mit einer Linie parallel zu und
nahe an der Tangente des Karussells (2) parallel zu
der Gleit-Richtung (X) deckungsgleich ist, wobei die
erste Kante (9) der Folie (4) die Kante (9) der Folie
(4) parallel zu der Gleit-Richtung (X) ist, die weiter
von der Mitte (O) des Karussells (2) entfernt ist als
die zweite Kante (10) der Folie (4).

5. Maschine (1) nach einem der Ansprüche 1 bis 3,
dadurch gekennzeichnet, dass die Transportvor-
richtung (3) für die Folie (4) so ausgeführt ist, dass
die Folie beim Transport in der Gleit-Richtung das
Karussell (2) nicht überlappt, beispielsweise so,
dass die Folie (4) so angeordnet ist, dass die zweite
Kante (10) der Folie (4), das heißt, die Kante (10),
die sich in Bezug auf die erste Kante (9) der Folie
(4) am nächsten an der Mitte (O) des Karussells (2)
befindet, einen Abstand zu der Mitte (O) des Karus-
sells (2) hat, der größer ist als der Radius (R) des
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Karussells (2).

6. Maschine (1) nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass die Auf-
nahmen (8) für die Kapseln (C) auf zwei oder mehr
konzentrischen Kreisen (A, B) angeordnet sind, die
auf den Mittelpunkt (O) des Karussells (2) zentriert
sind.

7. Maschine nach Anspruch 6, dadurch gekennzeich-
net, dass die Aufnahmen (8) in Phase auf den zwei
konzentrischen Kreisen (A, B) angeordnet sind, das
heißt so, dass jede n-te Kapsel (CA(n)) auf einem
äußersten Kreis (A) mit der n-ten Kapsel (CB(n)) auf
einem innersten Kreis (B) deckungsgleich ist, die be-
nachbart zu der n-ten Kapsel (CA(n)) auf dem äu-
ßersten Kreis (A) ist.

8. Maschine (1) nach Anspruch 6, dadurch gekenn-
zeichnet, dass die Aufnahmen (8) phasenversetzt
auf den zwei konzentrischen Kreisen (A, B) ange-
ordnet sind, das heißt so, dass jede der Aufnahmen
(8), beispielsweise für die Kapsel (CA(n)), eines der
Kreise (A, B), zwischen zwei Aufnahmen (8), bei-
spielsweise für die Kapseln (CB(n-1)) und (CB(n)),
des anderen Kreises (B, A) positioniert ist.

9. Maschine (1) nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass die
Schneideinrichtungen (11) so angeordnet sind, dass
sie Verschluss-Elemente (5) schneiden, die nicht be-
nachbart zueinander sind.

10. Maschine (1) nach einem der vorangehenden An-
sprüche, dadurch gekennzeichnet, dass die Ver-
schluss-Einrichtungen (21) so angeordnet sind,
dass sie Verschluss-Elemente (5) auf Kapseln (C)
aufbringen, die nicht benachbart zueinander sind.

11. Verfahren zum gleichzeitigen Verpacken einer Viel-
zahl von Kapseln (C) zum Herstellen von Getränken,
beispielsweise Espresso, mittels einer Maschine (1),
die ein Karussell (2), das zum Transportieren der
Kapseln (C), die an dem Karussell (2) in geeigneten
Aufnahmen (8) aufgenommen sind, in einer Kreis-
Richtung (F) und eine Transportvorrichtung (3) zum
Transportieren einer Folie (4) in einer geraden Gleit-
Richtung (X) umfasst, dadurch gekennzeichnet,
dass es die folgenden Schritte umfasst:

Transportieren der Kapseln (C) in der Kreis-
Richtung mittels des Karussells (2) beim Verpa-
cken;
Transportieren der Folie (4) in der linearen Gleit-
Richtung (X) auf einer Ebene parallel zu dem
Karussell (2) mittels der Transportvorrichtung
(3);
Schneiden von Verschluss-Elementen (5), die

zum Verschließen einer Oberfläche (S) der Kap-
seln (C) eingerichtet sind, aus der Folie (4), so
dass die Eindrücke (6) zum Schneiden der Ver-
schluss-Elemente (5) auf der Folie (4) in zwei
oder mehr Reihen (7) parallel zueinander und
versetzt so angeordnet sind, dass der Raum,
der von zwei oder mehr Eindrücken (6) einge-
nommen wird, die benachbart zueinander sind
und jeweils zu zwei oder mehr einzelnen Reihen
(7) gehören, gemessen in der Richtung (Y)
senkrecht zu der Gleit-Richtung (X), kleiner ist
als oder genauso groß wie die Summe der indi-
viduell in der gleichen Richtung (Y) gemessenen
Abmessungen jedes der benachbarten Eindrü-
cke (6),
Aufbringen der Verschluss-Elemente (5) auf die
Kapseln (C), um sie zu verschließen, wenn die
Kapseln (C) an dem Karussell (2) aufgenommen
sind.

12. Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass die räumliche Anordnung der Ein-
drücke (6) auf der Folie (4) der räumlichen Anord-
nung der Aufnahmen (8) für die Kapseln (C) an dem
Karussell (2) entspricht.

13. Verfahren nach einem der Ansprüche 11 oder 12,
dadurch gekennzeichnet, dass zwei oder mehr
der Eindrücke, (6) zum Schneiden der Verschluss-
Elemente (5), die zueinander benachbart sind und
jeweils zu zwei oder mehr der einzelnen Reihen ge-
hören, so hergestellt werden, dass sie in einer Rich-
tung (I) angeordnet sind, die einen Winkel (α) in Be-
zug auf die Gleit-Richtung (X) der Folie (4) bildet,
der zwischen 35° und 55°,, vorzugsweise zwischen
40° und 50°, vorzugsweise 45° beträgt.

14. Verfahren nach einem der Ansprüche 11 bis 13, da-
durch gekennzeichnet, dass Schneiden der Ver-
schluss-Elemente (5) an den Aufnahmen (8) statt-
findet.

15. Verfahren nach einem der Ansprüche 11 bis 13, da-
durch gekennzeichnet, dass Schneiden der Ver-
schluss-Elemente (5) nicht an den Aufnahmen (8)
stattfindet, und die Verschluss-Elemente (5) an-
schließend zu den Aufnahmen (8) transportiert wer-
den, um die Kapseln (C) zu verschließen.

16. Verfahren nach einem der Ansprüche 11 bis 15, da-
durch gekennzeichnet, dass die Aufnahmen (8)
für die Kapseln (C) auf zwei oder mehr konzentri-
schen Kreisen (A, B) angeordnet sind, die auf den
Mittelpunkt (O) des Karussells (2) zentriert sind.

17. Verfahren nach Anspruch 16, dadurch gekenn-
zeichnet, dass die Aufnahmen (8) in Phase auf den
zwei konzentrischen Kreisen (A, B) angeordnet sind,
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das heißt so, dass jede n-te Kapsel (CA(n)) auf ei-
nem äußersten Kreis (A) mit der n-ten Kapsel
(CB(n)) auf einem innersten Kreis (B) deckungs-
gleich ist, die benachbart zu der n-ten Kapsel (CA(n))
auf dem äußersten Kreis (A) ist.

18. Verfahren nach Anspruch 16, dadurch gekenn-
zeichnet, dass die Aufnahmen (8) phasenversetzt
auf den zwei konzentrischen Kreisen (A, B) ange-
ordnet sind, das heißt so, dass jede der Aufnahmen
(8), beispielsweise für die Kapsel (CA(n)), eines der
Kreise (A, B), zwischen zwei Aufnahmen (8), bei-
spielsweise für die Kapseln (CB(n-1)) und (CB(n)),
des anderen Kreises (B, A) positioniert ist.

19. Verfahren nach einem der Ansprüche 11 bis 18, da-
durch gekennzeichnet, dass die Folie (4) flexibles
Material umfasst.

20. Verfahren nach einem der Ansprüche 11 bis 19, da-
durch gekennzeichnet, dass es des Weiteren den
folgenden Schritt umfasst:

Füllen der Kapseln (C) mit dem löslichen
und/oder Aufgusserzeugnis (P) zum Herstellen
des gewünschten Getränkes, wenn die Kapseln
(C) an dem Karussell (2) aufgenommen sind.

Revendications

1. Machine (1) permettant l’emballage simultané d’une
pluralité de capsules (C) destinées à la production
de boissons, par exemple expresso, comprenant un
carrousel (2) conçu pour transporter lesdites capsu-
les (C) le long d’une direction circulaire (F) pendant
l’emballage, dans laquelle lesdites capsules (C) sont
logées sur ledit carrousel (2) dans des logements
(8) appropriés, et un dispositif de transport (3) des-
tiné à transporter un film (4) le long d’une direction
de glissement linéaire (X) ; ladite machine (1) com-
prenant, en outre, un moyen de coupe (11) conçu
pour découper dans ledit film (4) des éléments de
fermeture (5) destinés à fermer une surface (S) des-
dites capsules (C) ; dans laquelle ladite direction de
glissement (X) se trouve dans un plan (P) parallèle
audit carrousel (2), dans laquelle ledit moyen de cou-
pe (11) est conçu pour découper lesdits éléments
de fermeture (5) de manière à ce que les empreintes
(6) de coupe desdits éléments de fermeture (5) sur
ledit film (4) soient disposées le long de deux ou plus
rangées (7) parallèles les unes aux autres, carac-
térisée en ce que lesdites empreintes (6) sont dé-
calées de façon que l’espace occupé par deux ou
plus empreintes (6) mutuellement adjacentes et ap-
partenant auxdites deux ou plus rangées distinctes
(7), respectivement, mesuré le long de la direction
(Y) perpendiculaire à ladite direction de glissement

(X), soit inférieur ou égal à la somme des dimensions
de chacune desdites empreintes adjacentes (6) me-
surées individuellement le long de ladite même di-
rection (Y), et dans laquelle ladite machine (1) com-
prend, en outre, un moyen de fermeture (21) confi-
guré pour appliquer lesdits éléments de fermeture
(5) sur lesdites capsules (C) lorsque lesdites capsu-
les (C) sont logées sur ledit carrousel (2).

2. Machine (1) selon la revendication 1, caractérisée
en ce que l’agencement spatial desdites empreintes
(6) sur ledit film (4) correspond à l’agencement spa-
tial desdits logements (8) desdites capsules (C) sur
ledit carrousel (2).

3. Machine (1) selon l’une des revendications précé-
dentes, caractérisée en ce que deux ou plus des-
dites empreintes (6) de coupe desdits éléments de
fermeture (5) mutuellement adjacentes et apparte-
nant auxdites deux ou plus rangées distinctes (7),
respectivement, sont disposées le long d’une direc-
tion (I) formant un angle (α) mesurant entre 35° et
55°, de préférence entre 40° et 50°, de préférence
45°, par rapport à ladite direction de glissement (X)
dudit film (4).

4. Machine (1) selon l’une des revendications précé-
dentes, caractérisée en ce que ledit dispositif de
transport (3) dudit film (4) est configuré de manière
à ce que, pendant le transport le long de ladite di-
rection de glissement (X), ledit film (4) chevauche
au moins partiellement ledit carrousel (2), par exem-
ple de façon que le premier bord (9) dudit film (4)
coïncide avec une ligne parallèle et proche de la tan-
gente audit carrousel (2), parallèle à ladite direction
de glissement (X), dans laquelle ledit premier bord
(9) dudit film (4) est le bord (9) dudit film (4) parallèle
à la direction de glissement (X) qui est plus éloigné
du centre (O) dudit carrousel (2) que le second bord
(10) dudit film (4).

5. Machine (1) selon l’une des revendications 1 à 3,
caractérisée en ce que ledit dispositif de transport
(3) dudit film (4) est configuré de manière à ce que,
pendant le transport le long de ladite direction de
glissement, ledit film (4) ne chevauche pas ledit car-
rousel (2), par exemple en disposant ledit film (4) de
telle sorte que le second bord (10) dudit film (4), c’est-
à-dire que le bord (10) qui est plus proche du centre
(O) dudit carrousel (2) que le premier bord (9) dudit
film (4), se trouve à une distance du centre (O) dudit
carrousel (2) supérieure au rayon (R) dudit carrousel
(2).

6. Machine (1) selon l’une des revendications précé-
dentes, caractérisée en ce que lesdits logements
(8) desdites capsules (C) sont agencés sur deux ou
plus cercles concentriques (A, B) centrés sur le cen-
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tre (O) dudit carrousel (2).

7. Machine selon la revendication 6, caractérisée en
ce que lesdits logements (8) sont disposés en phase
sur les deux cercles concentriques (A, B), c’est-à-
dire de façon que chaque ne capsule (CA(n)) sur un
cercle le plus extérieur (A) coïncide avec la ne cap-
sule (CB(n)) sur un cercle le plus intérieur (B), adja-
cente à la ne capsule (CA(n)) sur ledit cercle le plus
extérieur (A).

8. Machine (1) selon la revendication 6, caractérisée
en ce que lesdits logements (8) sont disposés de
manière décalée sur les deux cercles concentriques
(A, B), c’est-à-dire de façon que chacun desdits lo-
gements (8), par exemple pour la capsule (CA(n)),
de l’un desdits cercles (A, B) est positionné entre
deux logements (8), par exemple pour les capsules
(CB(n-1)) et (CB(n)), de l’autre cercle (B, A).

9. Machine (1) selon l’une des revendications précé-
dentes, caractérisée en ce que ledit moyen de cou-
pe (11) est conçu pour découper des éléments de
fermeture (5) qui ne sont pas adjacents les uns aux
autres.

10. Machine (1) selon l’une des revendications précé-
dentes, caractérisée en ce que ledit moyen de fer-
meture (21) est conçu pour appliquer des éléments
de fermeture (5) sur des capsules (C) qui ne sont
pas adjacentes les unes aux autres.

11. Procédé d’emballage simultané d’une pluralité de
capsules (C) destinées à la production de boissons,
par exemple expresso, au moyen d’une machine (1)
comprenant un carrousel (2) conçu pour transporter
lesdites capsules (C), logées sur ledit carrousel (2)
dans des logements (8) appropriés, le long d’une
direction circulaire (F), et un dispositif de transport
(3) destiné à transporter un film (4) le long d’une
direction de glissement linéaire (X), caractérisé en
ce qu’il comprend les étapes suivantes :

• transport desdites capsules (C) le long de ladite
direction circulaire au moyen dudit carrousel (2)
pendant l’emballage ;
• transport dudit film (4) le long de ladite direction
de glissement linéaire (X) sur un plan parallèle
audit carrousel (2) au moyen dudit dispositif de
transport (3) ;
• découpe d’éléments de fermeture (5) adaptés
pour fermer une surface (S) desdites capsules
(C) dans ledit film (4) de manière à ce que les
empreintes (6) de coupe desdits éléments de
fermeture (5) sur ledit film (4) soient disposées
le long de deux ou plus rangées (7) parallèles
les unes aux autres et décalées, de façon que
l’espace occupé par lesdites deux ou plus em-

preintes (6) mutuellement adjacentes et appar-
tenant auxdites deux ou plus rangées distinctes
(7), respectivement, mesuré le long de la direc-
tion (Y) perpendiculaire à ladite direction de glis-
sement (X), soit inférieur ou égal à la somme
des dimensions de chacune desdites emprein-
tes adjacentes (6) mesurées individuellement le
long de ladite même direction (Y),
• application desdits éléments de fermeture (5)
sur lesdites capsules (C), de manière à les fer-
mer, lorsque lesdites capsules (C) sont logées
sur ledit carrousel (2).

12. Procédé selon la revendication 11, caractérisé en
ce que l’agencement spatial desdites empreintes (6)
sur ledit film (4) correspond à l’agencement spatial
desdits logements (8) desdites capsules (C) sur ledit
carrousel (2).

13. Procédé selon l’une des revendications 11 ou 12,
caractérisé en ce que deux ou plus desdites em-
preintes (6) de coupe desdits éléments de fermeture
(5) mutuellement adjacentes et appartenant auxdi-
tes deux ou plus rangées distinctes (7), respective-
ment, sont réalisées de manière à être disposées le
long d’une direction (I) formant un angle (α) mesu-
rant entre 35° et 55°, de préférence entre 40° et 50°,
de préférence 45°, par rapport à ladite direction de
glissement (X) dudit film (4).

14. Procédé selon l’une des revendications 11 à 13, ca-
ractérisé en ce que la coupe desdits éléments de
fermeture (5) est réalisé aux niveaux desdits loge-
ments (8).

15. Procédé selon l’une des revendications 11 à 13, ca-
ractérisé en ce que la coupe desdits éléments de
fermeture (5) n’est pas réalisée au niveau desdits
logements (8) et lesdits éléments de fermeture (5)
sont transportés ultérieurement vers lesdits loge-
ments (8) pour fermer lesdites capsules (C).

16. Procédé selon l’une des revendications 11 à 15, ca-
ractérisé en ce que lesdits logements (8) desdites
capsules (C) sont agencés sur deux ou plus cercles
concentriques (A, B) centrés sur le centre (O) dudit
carrousel (2).

17. Procédé selon la revendication 16, caractérisé en
ce que lesdits logements (8) sont disposés en phase
sur les deux cercles concentriques (A, B), c’est-à-
dire de façon que chaque ne capsule (CA(n)) sur un
cercle le plus extérieur (A) coïncide avec la ne cap-
sule (CB(n)) sur un cercle le plus intérieur (B), adja-
cente à la ne capsule (CA(n)) sur ledit cercle le plus
extérieur (A).

18. Procédé selon la revendication 16, caractérisé en
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ce que lesdits logements (8) sont disposés de ma-
nière décalée sur les deux cercles concentriques (A,
B), c’est-à-dire de façon que chacun desdits loge-
ments (8), par exemple pour la capsule (CA(n)), de
l’un desdits cercles (A, B) est positionné entre deux
logements (8), par exemple pour les capsules (CB(n-
1)) et (CB(n)), de l’autre cercle (B, A).

19. Procédé selon l’une des revendications 11 à 18, ca-
ractérisé en ce que ledit film (4) comprend un ma-
tériau flexible.

20. Procédé selon l’une des revendications 11 à 19, ca-
ractérisé en ce qu’il comprend, en outre, l’étape de :

• remplissage desdites capsules (C) avec le pro-
duit soluble et/ou à infuser (P) pour produire la
boisson voulue lorsque lesdites capsules (C)
sont logées sur ledit carrousel (2).

29 30 



EP 3 040 285 B1

17



EP 3 040 285 B1

18



EP 3 040 285 B1

19



EP 3 040 285 B1

20



EP 3 040 285 B1

21



EP 3 040 285 B1

22



EP 3 040 285 B1

23



EP 3 040 285 B1

24



EP 3 040 285 B1

25



EP 3 040 285 B1

26



EP 3 040 285 B1

27

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2011039709 A2 [0004]


	bibliography
	description
	claims
	drawings
	cited references

