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(57) Abstract: A beverage capsule machine for making single use capsules (1) for infusion beverages such as coffee, milk, chocol-
ate, tea or combinations of these ingredients, comprises: a transport element (8) for transporting rigid containers (2) and being dosed
in a loop around movement means (9), with a vertical axis (Z9), for continuously moving the transport element (8); the element (8)
being configured to detine a plurality of pockets (10) for receiving the rigid containers (2) and arranged in succession, each having a
respective vertical axis (Z10); a plurality of stations which are positioned along a path (P) followed by the transport element (8) and
which are configured for operating continuously in phase with the transport element (8) and comprising at least: a feeding station
(11) for feeding the rigid containers (2) into the respective pockets (10) of the transport element (8); a dosing station (12) for dosing
the infusion product into the rigid container (2); a closing station (13) where the open aperture (4) of the rigid container (2) is closed
with a length of sheet (7); an outteed station (14) for feeding out the capsules (1) made on the transport element (8).
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DESCRIPTION

BEVERAGE CAPSULE MACHINE FOR MAKING SINGLE USE
CAPSULES

Technical field

This invention has for an object a beverage capsule machine for making
single use capsules for extract or infusion beverages such as coffee, tea,

milk, chocolate or combinations of these ingredients.

Background art

The above mentioned capsules, used in machines for dispensing these
beverages, comprise in their simplest form, the following:

- a rigid, cup-shaped outer container comprising a perforatable or
perforated bottom and an upper aperture provided with a rim (and usually,
but not necessarily, having the shape of a truncated cone);

- a dose of infusion beverage product contained in the outer container,
and

- a length of sheet obtained from a web for sealing (hermetically) the
aperture of the rigid container and designed (usually but not necessarily)
to be perforated by a nozzle which supplies liquid under pressure.

Usually, but not necessarily, the sealing sheet is obtained from a web of
flexible material.

In some cases, which do not limit the invention, these capsules may
comprise one or more rigid or flexible filtering elements.

For example, a first filter (if present) may be located on the bottom of the
rigid container.

A second filter (if present) may be interposed between the seal and the
product dose.

The capsule thus made up can be used in beverage dispensing machines

comprising a housing for receiving the capsule.
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At present, capsules of this kind are made using machines which operate
in “step by step” fashion.

One known example of machines of this kind is described in patent
publication W02010/007633.

The machine described in that publication comprises a conveyor belt
which is closed in a loop around two power-driven horizontal-axis pulleys
in such a way as to form an upper, active section and a lower, non-
operative return section.

The belt comprises a series of successive pockets which receive the rigid
containers fed by a corresponding station located above the active section
of the belt.

As it moves stepwise along a feed direction, the active section of the belt
positions each pocket with a respective rigid container in it under a series
of stations for making up the capsule.

Basically, the station which feeds the rigid container is followed by at least
one station for dosing the product into the rigid container, a station for
closing the aperture of the rigid container with a length of film (for example
by heat-sealing) and, lastly, a station for feeding out the capsules thus
made.

It should be noted, however, that along the rectilinear, active section of the
beit, there may be further, auxiliary stations, for example to check capsule
weight, form the length of film, remove rejects, and so on.

However, a single production line combined with step by step operation
has proved to be low in productivity per unit time.

To overcome this problem, the belt was made wider in the direction
transversal to the direction of belt motion so as to form two or more
juxtaposed rows of pockets for receiving respective rigid containers.

This technical choice, however, meant augmenting the installed stations,
like those mentioned above, placed side by side in a horizontal plane
transversal to the direction of motion of the active section of the belt.

While this solution on the one hand partly improved the overall productivity
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of the machine per unit time, on the other it made the machine more
cumbersome and decidedly more expensive and increased the risks of
machine shutdowns owing to the large number of devices operating along
the active section of the belt.

This structural choice does not therefore balance the overall costs with the

results of operational productivity.

Disclosure of the invention

The aim of this invention is to provide a beverage capsule machine for
making single use capsules for extract or infusion beverages such as
coffee or tea and which overcomes the above mentioned disadvantages
of the prior art.

More specifically, this invention has for an aim to provide a beverage
capsule machine for making single use capsules for infusion beverages
such as coffee or tea and which is capable of guaranteeing high
productivity per unit time, with high operating speeds and a reduced
number of operating stations, and guaranteeing also a high level of
dependability.

A further aim of the invention is to provide a beverage capsule machine
for making single use capsules for extract or infusion beverages such as
coffee or tea and which has a compact structure, is reduced in size and
makes good quality products.

These aims are fully achieved by the beverage capsule machine for
making single use capsules for extract or infusion beverages according to
the invention as characterized in the appended claims.

More specifically, the beverage capsule machine for making single use
capsules for extract or infusion beverages, such as coffee or tea,
comprises: a transport element for transporting the rigid containers and
being closed in a loop around movement means, with a vertical axis, for
continuously moving the transport element; the element is configured to

define a plurality of pockets for receiving the rigid containers and arranged
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in succession, each having a respective vertical axis; a plurality of stations
which are positioned along a path followed by the transport element and
which are configured for operating continuously in phase with the transport
element and comprising at least: a feeding station for feeding the rigid
containers into the respective pockets of the transport element; a dosing
station for dosing an extract or infusion product into the rigid container; a
closing station where the open aperture of the rigid container is closed
with a length of sheet (for example, of flexible material); an outfeed station
which withdraws from the transport element each capsule formed.

A machine made in this way is capable of operating continuously with a
transport element adapted to carry a single row of pockets containing
respective rigid containers along a path where they meet the stations
where the steps for making up the capsule are performed.

This architecture thus makes it possible for the machine as a whole to
reach high production speeds in reduced spaces.

Preferably, the transport element for fransporting the rigid containers is a
chain comprising a plurality of links, hinged to one another in succession
about corresponding vertical axes.

This solution allows high flexibility in making up the path to be followed by
the transport element, with a wide range of possible geometrical shapes
for the transport element to move in the proximity of the various different
stations.

Preferabiy, each chain link comprises at least one vertical-axis pocket for
receiving a respective rigid container positioned with the aperture facing
upward.

It should be noted that the chain moves in a horizontal plane, is reduced in
size and keeps the rigid containers in a stable and precise position as they

move.

Brief description of drawings

These and other features of the invention will become more apparent from
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the following detailed description of a preferred, non-limiting embodiment
of it, with reference to the accompanying drawings, in which:

- Figure 1 is a schematic top plan view of a beverage capsule machine for
making single use capsules for extract or infusion heverages such as
coffee, tea, milk, chocolate or combinations of these ingredients;

- Figure 2 is a schematic side view of a single use capsule, made with the
machine of Figure 1, for extract or infusion beverages such as coffee, tea,
miik, chocolate or combinations of these ingredients;

- Figures 3 and 4 are a schematic side view and a schematic top plan view

Hlustrating a part of a transport element for transporting a rigid container.

Detailed description of the preferred embodiments of the invention

With reference to the accompanying drawings, the machine according to
this invention (denoted in its entirety by the numeral 100) is used to make
single use capsules for extract or infusion beverages such as coffee, tea,
milk, chocolate or combinations of these ingredients.

More specifically - see Figure 2 — single use beverage capsules 1
comprise, in a minimum, non-limiting configuration: a rigid, cup-shaped
container 2 (usually in the shape of a truncated cone) comprising a bottom
3 and an upper aperture 4 provided with a rim 5; a dose 6 of product for
extraction or infusion contained within the rigid container 2 and a length of
sheet 7 for sealing the upper aperture 4 of the rigid container 2.

if the length of sheet 7 is to be perforated when the beverage is made, the
length of sheet 7 forms a hermetic seal for the rigid container 2.

it should be noted that the length of sheet 7 is obtained from a flexible
web, that is to say, a web of material having fiexibility properties.

it should also be noted that this type of capsule 1 may also comprise one
or more filtering elements (not illustrated here since they do not form part
of the invention).

More specifically, a first filter may be located on the bottom of the rigid
container in order to improve the distribution of the infusion product.
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The first filter may be a rigid filter.

Alternatively, the first filter may be a flexible filter.

The capsule 1 may also comprise a second filter positioned between the
length of sheet 7 and the product dose: in this case, the second filter
allows improved (uniform) distribution of the liquid on the product.
According the invention (see Figure 1), the machine 100 comprises a
transport element 8 for fransporting the rigid containers 2 and which is
closed in a loop around movement means 9 which rotate continuously
about vertical axes Z9 for continuously moving the transport element 8.
Also according to the invention, the transport element 8 is configured to
define a plurality of pockets 10 for receiving the rigid containers 2 and
arranged in succession, each having a respective vertical axis Z10 (see
also Figures 3 and 4).

Again according to the invention, the machine 100 comprises a plurality of
stations which are positioned along a path P followed by the transport
element 8 and which are configured for operating continuously in phase
with the transport element 8 and comprising at least four basic stations.

A feeding station 11 feeds the rigid containers 2 into respective pockets
10 of the transport element 8.

A dosing station 12 doses the extract or infusion product into the rigid
container 2.

A closing station 13 closes the open aperture 4 of the rigid container 2
with the [ength of sheet 7.

An outfeed station 14 withdraws from the transport element 8 the capsule
1 formed.

Preferably, the transport element 8 for transporting the rigid containers 2
is a chain comprising a plurality of links 8m, hinged to one another in
succession about corresponding vertical axes Z8 to form an endless loop.
It should be noted that at least one chain link 8m comprises at least one
pocket 10, with a vertical axis Z9, for receiving a respective rigid container
2 positioned with the aperture 4 facing upward.
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It should also be noted that the chain may comprise a plurality of links 8m,
even not in uninterrupted succession, comprising pockets 10, each with a
vertical axis Z9, for receiving respective rigid containers 2.

In other words, the chain 8 may include links which are not provided with
pockets 10 and which are interposed between links 8m which are provided
with pockets 10 (this embodiment not being illustrated).

Preferably, each link 8m of the chain 8 comprises at least one pocket 10,
with a vertical axis Z9, for receiving a respective rigid container 2
positioned with the aperture 4 facing upward.

it should be noted that a chain made in this way forms a single row of rigid
containers 2 moving continuously along a predetermined path P.
Preferably, the machine 100 comprises a cleaning station 17 for cleaning
the rim 5 of the upper aperture 4 of the rigid container 2 and positioned
downstream of the dosing station 12 with respect to a feed direction
(indicated by the arrow PA) of the transport element 8.

Preferably, the cleaning station 17 is interposed between the dosing
station 12 and a weighing station 15 (described below).

The cleaning station 17, too, is positioned along the path P and is
configured to operate continuously and in phase with the transport
element 8.

As mentioned above, the machine 100 comprises a weighing station 15
which weighs the rigid container 2 containing the product dose 6 and
which is positioned along the path P of the transport element 8.

It should be noted that the weighing station 15 is configured to operate
continuously and in phase with the transport element 8.

Preferably, the weighing station 15 is interposed between the dosing
station 12 (or, more specifically, the cleaning station 17) and the closing
station 13.

Preferably, the machine 100 comprises a cutting station 16 where the
length of sheet 7 is cut and placed on the aperture 4 of the rigid container
2,
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The cutting station 16, too, is positioned along the path P of the transport
element 8, is configured to operate continuously and in phase with the
transport element 8 and is located upstream of the closing station 13 with
respect to a feed direction (again indicated by the arrow PA) of the
transport element 8.

Preferably, the machine 100 comprises a stacking station 18 for stacking
the capsules 1 made and which is positioned close to the outfeed station
14,

it should be noted that the stacking station 18 is configured to receive the

.capsules 1 along a direction transversal to the path P followed by the

transport element 8 at the outfeed station 14.

The dosing station 12 and the closing station 13 preferably comprise a
corresponding circular shaped distributor/actuator element 12a, 13a
movable about a vertical axis Z12, Z13 in phase with the movement of the
transport element 8. that way, the corresponding operations (releasing the
product dose and closing — for example by heat sealing — with the length
of film 7) along at least one stretch (circular arc) where the
distributorfactuator elements 12a and 13a and the transport element 8 are
movable in phase with each other along the same path.

Preferably, the path P of the transport element 8 is also defined by a
plurality of power-driven transmission wheels 9, rotating about vertical
axes Z9 and mounted (for example, keyed) to a supporting frame 19
extending in a horizontal plane; these wheels 9 define the above
mentioned movement means.

It should be noted that the power-driven transmission wheels 9 are
positioned along the frame 19 to define an operative, non-linear portion of
the path P (completed by the passage along or around the above
mentioned operating stations), and a non-operative, rectilinear, return
portion of the path P.

Thanks to this structure and, more specifically, to the continuously moving

looped chain which feeds the rigid containers, the machine is extremely
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compact and its production performance is higher than that of machines
which operate with step-by-step motion.

The flexibility of the chain setup makes it possible to install the essential
and auxiliary stations according to requirements at suitable positions along
the path in such a way as to reduce the overall dimensions.

The flexibility of the chain setup also offers more opportunities to add
alternative path stretches to allow making capsule variants (for example,
including filtering elements).

The structure of the machine is therefore extremely flexible and allows
high productivity levels to be attained, while maintaining good end product

quality standards.
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CLAIMS

1. A beverage capsule machine for making single use capsules (1) for
extract or infusion beverages, such as coffee or tea, comprising: a rigid,
cup-shaped container (2) comprising a bottom (3) and an upper aperture
(4) provided with a rim (5); a dose (6) of product for extraction or infusion
contained within the rigid container (2) and a length of sheet (7) for sealing
the upper aperture (4) of the rigid container (2),
characterized in that it comprises:
- a transport element (8) for transporting the rigid containers (2) and being
closed in a loop around movement means (9) which rotate continuously
about vertical axes (Z9) for continuously moving the transport element (8);
the transport element (8) being configured to define a plurality of pockets
(10) for receiving the rigid containers (2) and which are positioned one
after the other, in succession, each having a respective vertical axis (Z10);
- a plurality of stations which are positioned along a path (P) followed by
the transport element (8) and which are configured for operating
continuously in phase with the same transport element (8) and comprising:

a feeding station (11) for feeding the rigid containers (2} into
respective pockets (10) of the fransport element (8);

a dosing station (12) for dosing the product into the rigid container
@)

a closing station (13) where the upper aperture (4) of the rigid
container (2) is closed with the length of sheet (7);

an outfeed station (14) which withdraws from the transport
element (8) each capsule (1) formed.
2.  The machine according to claim 1, wherein the transport element (8)
for trangpoﬁing the rigid containers (2) is a chain comprising a plurality of
links (8m), hinged to one another in succession about corresponding

vertical axes (£8).
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3. The machine according to claim 2, wherein at least one of the chain
links {8m) comprises at least one pocket (10) with vertical axis (Z9) for a
corresponding rigid container (2) positioned with the upper aperture (4)
facing upward.

4, The machine according to any of the preceding claims, comprising a
weighing station (15) for weighing the rigid container (2) containing a dose
(8) of product, positioned along the path (P) of the transport element (8);
the weighing station (15) being configured to operate continuously and in
phase with the transport element (8), and being interposed between the
dosing station (12) and the closing station {13).

5.  The machine according to any of the preceding claims, comprising a
cutting station (16) where the length of sheet (7) is cut and placed on the
upper aperture (4) of the rigid container (2); the cutting station (16} being
positioned along the path (P) of the fransport element (8), being
configured to operate continuously and in phase with the same transport
element (8) and being upstream of the closing station (13) with respect to
a feed direction (PA) of the transport element (8).

6. The machine according to any of the preceding claims, comprising a
cleaning station (17) for cleaning the rim (5) of the upper aperture (4) of
the rigid container (2) and positioned downstream of the dosing station
(12) with respect to a feed direction (PA) of the transport element (8); the
cleaning station (17) being positioned along the path (P) and being
configured to operate continuously and in phase with the transport
element (8).

7. The machine according to any of the preceding claims, comprising a
stacking station (18) for stacking the capsules (1) made, which is
positioned close to the outfeed station (14) and which is configured to
receive the same capsules (1) along a direction transversal to the path (P)
of the transport element (8) at the outfeed station (14).

8. The machine according to any of the preceding claims, wherein at

least the dosing station (12) and the closing station (13) comprise a
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corresponding, circular shaped distributing/actuating element (12a, 13a)
movable about a vertical axis (Z12, Z13) and in phase with the transport
element (8) so as to carry out corresponding dosing and closing
operations along at least one circualr arc where the distributingfactuating
element (12a, 13a) and the transport element (8) are movable in phase
along the same path.

9. The machine according to any of the preceding claims, wherein the
path (P) of the transport element (8) is also defined by a plurality of power-
driven transmission wheels (9), rotating about vertical axes (Z9) and
mounted on a supporting frame (19) extending in a horizontal plane; the
power-driven transmission wheels (9) defining the movement means.

10. The machine according to claim 9, wherein the power-driven
transmission wheels (9) define an operative, non-rectilinear portion of the

path (P), and a non-operative, rectilinear, return portion of the path (P).
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