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(54) Plant and method for the continuous manufacture of brewing cartridges

(57) A plant (1a, 1b) for the manufacture of brewing
cartridges comprising: guide means (4) for guiding plates
(2) having recesses (3) along an advancing direction;
means (7) for providing, above the plates (2), a first band
(6) of film that; means (21) for depositing a dose of powder
through a metering device (9, 12) for each recess (3);
means (14) for pressing the doses of powder in the re-
cesses (3); means (19) for providing, over the pressed
doses, a second band (17) of film; sealing means (15)
for sealing said first (6) and second band (17) together

forming the cartridges (100); cutting means (16) to cut
the formed cartridges (100), where said cartridges (100)
are manufactured whilst the guide means (4) make the
plates (2) advance at a constant speed and where said
depositing means (21), said pressing means (14), said
means (7, 19) for providing said first and second band
(6, 17), said sealing means (15) and said cutting means
(16) are actuated in synchrony with said plates (2), to
operate continuously along a horizontal manufacturing
plane.
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Description

[0001] The present finding refers to a plant and method
for the continuous manufacture of brewing cartridges.
[0002] More specifically, the present invention refers
to a plant and method for the continuous manufacture of
espresso or American coffee cartridges.
[0003] As known, plants for the manufacture of coffee
cartridges generally consist of a chain made to advance
step by step and supporting a plurality of plates that are
equally spaced apart along the same chain, where each
plate is provided with a plurality of recesses.
[0004] In patent EP0780307 to the same Applicant a
plant is shown, in which the following are arranged along
the direction followed by the chain: means for providing,
above the plates, a first continuous band of permeable
film that covers each recess; means for depositing a dose
of coffee powder on top of the first band at each recess,
through an autonomous metering device for each recess;
means for pressing the doses of coffee powder deposited
in the recesses; means for providing, over the pressed
doses, a second band of permeable film; sealing means
for sealing the first and second band together with the
doses of pressed powder inside, forming the cartridges;
cutting means to cut the formed cartridges.
[0005] Plants of the aforementioned type do, never-
theless, have some drawbacks.
[0006] Indeed, due to the step by step moving system,
the production yield of the cartridges is rather low, and
moreover such plants require continuous and constant
maintenance above all considering the type of movement
carried out.
[0007] Plants for manufacturing coffee cartridges that
operate with a continuous movement and capable of high
yields of cartridges are also known.
[0008] Said continuous plants generally consist of a
rotatable released drum along which the recesses for the
deposition of coffee powder are formed. In these plants
the powder is fed through a scraping metering device of
simple construction.
[0009] Unfortunately, these continuous plants of the
prior art have substantial drawbacks since the cartridges
produced with them have substantially different weights
unlike what is usually desired.
[0010] Moreover, downstream of the scraping meter-
ing device a powdery zone is created that causes incrus-
tations and long machine idle times for cleaning and re-
setting the plant. Overall, these continuous plants are
somewhat complicated and need continuous mainte-
nance. Moreover, the cartridges manufactured with
these plants have undesired depressions and/or swell-
ing, as well as the presence of coffee powder in the seal-
ing points.
[0011] Therefore, there is a great need to have a plant
for the manufacture of brewing cartridges that has high
production yields whilst respecting the quality of the fin-
ished product through the production of cartridges all
having substantially the same weight and configured to

be used optimally in the brewing apparatuses currently
on the market.
[0012] The purpose of the present invention is that of
providing a method and plant for the manufacture of
brewing cartridges having structural and functional char-
acteristics such as to satisfy the aforementioned require-
ments and at the same time to avoid the aforementioned
drawbacks with reference to the prior art. Such a purpose
is accomplished through a plant for the manufacture of
brewing cartridges in accordance with claim 1 and a
method according to claim 11.
[0013] The dependent claims outline preferred and
particularly advantageous embodiments of the plant ac-
cording to the invention.
[0014] Further characteristics and advantages of the
invention shall become clear from reading the following
description provided as an example and not for limiting
purposes, with the help of the figures illustrated in the
attached tables, in which:

- figure 1 shows a schematic side view partially in sec-
tion of a plant for the manufacture of brewing car-
tridges according to the present invention, in accord-
ance with a first embodiment;

- figure 2 shows a perspective view of a detail of the
possible plates that can be used in the plant of figure
1;

- figure 3 shows a schematic side view partially in sec-
tion of a plant for the manufacture of brewing car-
tridges according to the present invention, in accord-
ance with a second embodiment;

- figure 4 shows a detail in section of the cartridge,
during the sealing step.

[0015] With reference to the aforementioned figures,
the plant for the manufacture of brewing cartridges, in
accordance with the present invention, which is globally
indicated, in the two embodiments, through the reference
numerals 1a and 1b respectively, comprises guide
means for guiding a plurality of plates 2 along an advanc-
ing direction.
[0016] Each plate 2 is provided, on the upper part of
the surface, with a plurality of recesses 3 arranged trans-
versally with respect to the advancing direction.
[0017] As illustrated in figure 2, the amount of recesses
3 present on the plates 2 can vary according to the pro-
duction requirements.
[0018] The guide means for guiding the plates 2 com-
prise a motorised closed chain 4 on a pair of opposite
rollers or pinions 5 having the respective parallel and
horizontal rotation axes.
[0019] In the example, said chain consists of a pair of
parallel, flexible and inextensible catenaries 4’, 4" (fig. 2).
[0020] At least one of the rollers or pinions 5 is actu-
ated, with a continuous movement at constant speed,
with respect to its own axis, so as to make the plates 2
advance at a constant speed to arrange them in succes-
sion at the manufacturing steps of the cartridges 100.
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[0021] As shown in figures 1 and 3, the plates 2 are
fixed to the chain 4 and are uniformly spaced apart.
[0022] More specifically, the plant comprises means
for providing, above the plates 2, a first continuous band
6 of permeable film that covers each recess 3. In the
example, the first band 6 is wound on an unwinding roller
7 rotatably associated with a base 8 upon which the pair
of rollers or pinions 5 also depend.
[0023] The width of the first band 6 is such as to allow
all of the recesses 3 present on each plate 2 to be sub-
stantially covered.
[0024] The plant also comprises means 21 for depos-
iting a dose of brewing powder, for example coffee pow-
der, at each recess 3 through an autonomous metering
device 9 for each recess 3, above the first band 6.
[0025] In order to obtain an accurate dosage, said
means 21 for depositing a dose of brewing powder are
managed with feedback through weight control system,
not illustrated, of the dose of powder arranged down-
stream of the plant.
[0026] In the first embodiment, illustrated in figure 1,
said metering devices 9 undergo an oscillating move-
ment with respect to an oscillation axis transversal to the
advancing direction.
[0027] Basically, the metering devices 9 deposit a de-
sired amount of powder for each recess 3 during the ad-
vancing of the underlying plates 2, and therefore the
speed in the advancing direction is the same.
[0028] For said metering devices 9, the magnitude of
oscillation carried out for the depositing of powder and
the speed of the oscillation in the opposite direction to
the advancing direction are chosen so as to ensure the
correct filling of the recesses 3 with a predetermined dose
of powder and they can be chosen according to multiple
alternatives that always ensure synchrony with the plates
2 in the advancing direction.
[0029] Alternatively, it is possible to foresee a pilgrim
process, not illustrated, for said metering devices 9.
[0030] In the second embodiment, illustrated in figure
3, the means 21 for depositing a dose of brewing powder
comprise a charging hopper 10 of the brewing powders
associated with a drum 1 rotating at the same speed as
the plates 2 and provided with undercuts 12 that selec-
tively interface with the corresponding recesses 3 during
the rotation of the drum 11 for the release of a dose of
brewing powder for each recess 3.
[0031] Basically, the undercuts 12 have the same func-
tion as the metering devices 9 of figure 1.
[0032] In order to avoid the powder loaded in the un-
dercuts 12 falling, it is foreseen to use a suitable cylinder
arc-shaped sealing element 13 cooperating with the sem-
icircle involved, in the illustrated example arranged on
the left.
[0033] Said sealing element 13 can also have the func-
tions of a cleaner of the drum portions 11 surrounding
the undercuts 12. In addition, it is possible to foresee the
use of further cleaning means, not illustrated.
[0034] Upstream of the metering devices 9 means 14

for pressing the doses of brewing powder deposited in
the recesses 3, sealing means 15 and cutting means 16
are installed in succession, which in the first example are
actuated through a pilgrim process and in the second
embodiment are actuated into rotation about an axis for
each one, transversal to the advancing direction of the
plates 2.
[0035] The pilgrim process allows alternating up and
down movement, along a vertical line, indicated with the
vertical double arrows in figure 1, and simultaneous ad-
vancing along a horizontal line, indicated with the hori-
zontal double arrow in figure 1.
[0036] However, it is possible to use the aforemen-
tioned two moving systems according to whatever com-
bination.
[0037] In the first embodiment (fig. 1) all of the means
moved with the pilgrim process are preferably actuated
by a single actuator, schematised in the crank mecha-
nism indicated with 17 in figure 1, which moves them
simultaneously on a plane horizontal plane parallel to the
advancing direction.
[0038] In the second embodiment (fig. 3), the pressing
means 14 and the cutting means 16 consist of a turntable
system, whereas the sealing means 15 consist of a ro-
tating drum provided with cavities having the outline suit-
able for welding.
[0039] Of course, upstream of the sealing means 15
means are foreseen that deposit, over the pressed dos-
es, a second band 18 of permeable film, using, for ex-
ample, a further unwinding roller 19.
[0040] Moreover, it is preferable to use preforming
means 20 of the first band 6 at the recesses 3 before
they are filled with the brewing powder.
[0041] Said performing means 20, in the first embod-
iment, have alternating movement along a vertical line
towards the recesses 3 coordinated by the actuator 17
along a horizontal line parallel to the advancing direction,
with a pilgrim process movement.
[0042] In the second embodiment, said performing
means 20 are actuated into rotation about a horizontal
axis transversal to the advancing direction.
[0043] This allows the first band 6 to be distributed by
making it exactly couple with the plurality of recesses 3
present on the plates 2, proportionally and delicately cov-
ering its whole surface and accurately avoiding the first
band 6 fraying.
[0044] In accordance with the present invention, the
performing means 20, the metering devices 9, the press-
ing means 14, the unwinding rollers 7, 19, the sealing
means 15 and the cutting means 16 are all actuated in
synchrony with the plates 2 that advance at a constant
speed, to operate continuously along a horizontal man-
ufacturing plane of the cartridges 100.
[0045] Operatively, the first band 6 is laid on the plates
2 in movement at constant speed.
[0046] In succession, the following act: the performing
means 20 of said first band 6 at the recesses 3; the me-
tering devices 9 that deposit the dose of brewing powder
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in each recess 3; the means 14 for pressing the powder
deposited in the recesses 3; the means for providing the
second band 18 over the first band 6; the sealing means
15 that seal the two bands 6, 18 together to form the
cartridges 100; the cutting means 16 for punching the
outlines of the cartridges directly on the plates 2.
[0047] At the end of the manufacture of the cartridges
100, the waste 200 of the bands 6, 18 is separated from
the cartridges 100. In the example, the waste 200 is di-
rected into a suitable container 300, whereas the car-
tridges 100 are made to slide into a collection sector, not
illustrated.
[0048] As stated previously, the cartridges 100 are
manufactured continuously along a horizontal manufac-
turing plane on which the plates 2 are made to advance
at a constant speed.
[0049] As can be appreciated from what has been de-
scribed, the plant for the manufacture of brewing cartridg-
es according to the present invention allows the require-
ments to be satisfied and the drawbacks mentioned in
the introductory part of the present description with ref-
erence to the prior art to be overcome.
[0050] Indeed, since the manufacturing cycle takes
place continuously on a horizontal plane, the plant for
the manufacture of brewing cartridges according to the
invention ensures better forming of the cartridges without
spilling product outside of the outer edge constituting an
advantage for the quality of the end product.
[0051] Moreover, with the plant of the present invention
cartridges of equal weight are obtained during the entire
production cycle and with the opposite surfaces regular,
i.e. without undesired swelling and/or depressions also
thanks to the cut carried out directly on the manufacturing
plane.
[0052] Furthermore, said plant allows perfect and
clean welds to be obtained in the sealing points of the
bands forming the cartridges, in a zone without powder
residues.
[0053] Also of note is the long operating time without
interruptions that the plant according to the present in-
vention allows to be achieved thanks to the simple con-
tinuous moving system that avoids the work stress typical
of alternating movement plants.
[0054] Of course, a man skilled in the art can bring
numerous modifications and variants to the plant for the
manufacture of brewing cartridges described above in
order to satisfy contingent and specific requirements, all
of which are in any case covered by the scope of protec-
tion of the invention, as defined by the following claims.

Claims

1. Plant (1a, 1b) for the manufacture of brewing car-
tridges comprising:

- guide means (4) for guiding a plurality of plates
(2) along an advancing direction, each plate (2)

being provided with a plurality of recesses (3)
arranged transversally with respect to said ad-
vancing direction;
- means (7) for providing, above the plates (2),
a first continuous band (6) of permeable film that
covers each recess (3);
- means (21) for depositing a dose of brewing
powder at each recess through an autonomous
metering device (9, 12) for each recess (3), over
said first band (6);
- means (14) for pressing the doses of brewing
powder deposited in the recesses (3);
- means (19) for providing, over the pressed dos-
es, a second band (17) of permeable film;
- sealing means (15) for sealing said first (6) and
second band (17) together with the doses of
pressed powder inside, forming the cartridges
(100);
- cutting means (16) to cut the formed cartridges
(100),

characterised in that said cartridges (100) are
manufactured whilst the guide means (4) make the
plates (2) advance at a constant speed and in that
said depositing means (21), said pressing means
(14), said means (7, 19) for providing said first and
second band (6, 17), said sealing means (15) and
said cutting means (16) are actuated in synchrony
with said plates (2), to operate continuously along a
horizontal manufacturing plane.

2. Plant according to claim 1, wherein said guide means
comprise a motorised closed chain (4) on a pair of
opposite rollers (5) having the respective parallel and
horizontal rotation axes.

3. Plant according to claim 2, wherein said chain (4)
consists of a pair of parallel, flexible and inextensible
catenaries (4’, 4’’).

4. Plant according to claim 3, wherein said plates (2)
are associated with the pair of catenaries (4’, 4’’) in
an equidistant manner.

5. Plant according to claim 1, wherein said means (21)
for depositing a dose of brewing powders are man-
aged with feedback through a weight control system
of the dose of the powders arranged downstream of
the plant.

6. Plant according to claim 1, wherein said metering
devices (9) are moved through a pilgrim process.

7. Plant according to claim 1, wherein said metering
devices (9) have an oscillating movement with re-
spect to an oscillation axis transversal to the advanc-
ing direction of the plates (2).
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8. Plant according to claim 1, wherein said means (21)
for depositing a dose of brewing powder comprise a
charging hopper (10) of the brewing powders asso-
ciated with a drum (11) rotating at the same speed
as the plates (2) and provided with undercuts (12)
that selectively interface with the corresponding re-
cesses (3) during the rotation of the drum (11) for
releasing a dose of brewing powder for each recess
(3).

9. Plant according to claim 1, wherein said pressing
means (14), said sealing means (15) and said cutting
means (16) are actuated through a moving system
selected from rotation about a respective axis, trans-
versal to the advancing direction of the plates (2) and
pilgrim process.

10. Plant according to claim 1, further comprising per-
forming means (20) of said first band (6) at the re-
cesses (3) before they are filled with brewing pow-
ders.

11. Method for the manufacture of brewing cartridges
comprising the steps of:

- guiding a plurality of plates (2) along a advanc-
ing direction, each plate (2) being provided with
a plurality of recesses (3) arranged transversally
with respect to said advancing direction;
- providing, over the plates (2), a first continuous
band (6) of permeable film that covers each re-
cess (3);
- depositing a dose of brewing powder at each
recess (3) through an autonomous metering de-
vice (9, 12) for each recess (3), above said first
band (6);
- pressing the doses of brewing powder depos-
ited in the recesses (3);
- providing, over the pressed doses, a second
band (17) of permeable film;
- sealing said first and second band (6, 17) to-
gether with the doses of pressed powder inside
forming the cartridges (100);
- cutting the formed cartridges (100),

characterised in that said cartridges (100) are
manufactured continuously along a horizontal man-
ufacturing plane on which said plates (2) are made
to advance at a constant speed.

12. Method according to claim 11, wherein said step of
cutting the cartridges (100) is carried out directly on
the plates (2) whilst they advance horizontally at con-
stant speed.
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