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(57) Abrégée/Abstract:
Automated device to prepare beverages from cartridges comprising a beverage extraction unit (16) configured to extract and
deliver the beverage from a cartridge (14) that comprises a cartridge feeder chamber (12) configured to contain and supply a
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(57) Abrege(suite)/Abstract(continued):

plurality of cartridges (14), a cartridge transfer slider (20), automatically mobile between at least a cartridge loading position, In
correspondence with the cartridge feeder chamber (12), to receive a cartridge (14), a beverage extraction position, different from
the cartridge loading position, aligned with the beverage extraction unit (16) and a cartridge expulsion position, different from the
cartridge loading position and from the beverage extraction position. The cartridge transfer slider (20) has, both In the cartridge

loading position and In the beverage extraction position, a cartridge support configuration, and also has, in the cartridge expulsion
position, a cartridge release configuration to discharge a used cartridge (14).
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(534) Title: AUTOMATED DEVICE TO PREPARE BEVERAGES FROM CARTRIDGES

(57) Abstract: Automated device to prepare beverages from
cartridges comprising a beverage extraction unit (16) con-
figured to extract and deliver the beverage from a cartridge
(14) that comprises a cartridge feeder chamber (12) con-
figured to contain and supply a plurality of cartridges (14), a
cartridge transfer slider (20), automatically mobile between
at least a cartridge loading position, i correspondence with
the cartridge feeder chamber (12), to receive a cartridge
(14), a beverage extraction position, difterent from the cart-
ridge loading position, aligned with the beverage extraction
unit (16) and a cartridge expulsion position, different from
the cartridge loading position and from the beverage extrac-
tion position. The cartridge transfer slider (20) has, both in
the cartridge loading position and in the beverage extraction
position, a cartridge support configuration, and also has, n
the cartridge expulsion position, a cartridge release config-
uration to discharge a used cartridge (14).
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AUTOMATED DEVICE TO PREPARE BEVERAGES FROM
CARTRIDGES
® % ok ok ok
FIELD OF THE INVENTION

Embodiments described here concern an automated device to prepare
beverages from cartridges containing a substance in powder form, which can be
used 1n a machine for the preparation of coffee or other beverages.

In particular, embodiments described here concern a device able to
automatically perform the operations of loading a cartridge, extracting the
beverage by percolating hot water under pressure through the powder substance
contained 1n the cartridge and discharging the used cartridges at the end of the
extraction step.

Such embodiments concern an automated device that can be used in any
machine to prepare espresso coffee, or other machines which require to feed
cartridges of this type.

BACKGROUND OF THE INVENTION

It 1s known to prepare a coffee drink using powdered coffee obtained by
grinding coffee beans. The coffee drink, hereafter also called simply coffee, is
generally obtained by extraction, that is, percolation with boiling water under
pressure.

It 18 known 1n particular to use machines for the production of coffee using
cartridges containing the powdered coffee. The cartridges can be made for
example of metal, plastic, biodegradable plastic or other biodegradable or
compostable materials, such as for example polylactic acid (PLA).

In general, the passes to extract the coffee-based drink from an espresso coffee
machine comprise a step in which hot water or pressurized steam is introduced
Into an extraction chamber, a step of infusing the coffee with hot water or
pressurized steam, and a step of delivering the beverage thus obtained into a
collection container, for example a mug or cup, a glass or other suitable
container, so that it is ready to be drunk.

One disadvantage of such machines for preparing coffee is that the cartridges

have to be introduced manually, for every operation to deliver the coffee, inside
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an extraction chamber. That 1s, it is necessary to introduce a respective cartridge
manually into the machine every time a dose of coffee 1s prepared.

After the coftfee has been delivered, moreover, the used cartridges have to be
removed and eliminated, and this normally happens manually.

This prevents a continuous and quick use of such machines, because the
operations to load and discharge the cartridges take up some time.

Another disadvantage of these machines 1s that they can have problems when
cartridges are used that have to be inserted into the extraction chamber in a
particular direction of insertion.

One attempt to control the direction of insertion 1s to use shaped guide or lead-
In members, associated with the extraction chamber, but when it is necessary to
use the machines continuously, for example when a series of coffees has to be
prepared quickly in a bar or coffee shop, it may happen that the operator does not
take the necessary care, and problems of blockages, sticking and incorrect
preparation may arise.

Another possible disadvantage may be when the machine for preparing
espresso cottee 1s used by several people or operators, for example in a bar or
cotfee shop, and it may happen that one user forgets to remove the used cartridge
from the extraction chamber before inserting another one.

In this case too, problems of blockages or sticking may arise, because of the
used cartridge that has not been removed, with consequent damage to the
machine and a slow-down in the supply of espresso drinks.

Document US-A-2011/0041701 describes an automatic conveyor of pods and
a unit for the preparation of hot beverages.

Document US-A-2003/0071056 describes a cartridge expeller for a drink
dispensing machine.

Document JP-A-2001 155241 describes a device for housing products in
cartridges for a vending machine, able to correct the direction of a product in
cartridges from an improper direction in a housing cylinder to a correct direction.

Document WO-A-2006/059015 describes a pod dispenser provided with a

vertical guide support that contains stacked pods.
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There 1s therefore a need to perfect an automated device for the preparation of
beverages from cartridges that can overcome at least one of the disadvantages of
the state of the art.

In particular, one purpose of the present invention i1s to obtain an automated
device for the preparation of beverages in which it i1s not necessary to insert the
cartridges manually inside the extraction chamber of a machine for the
preparation of coffee or other beverages every single time the coffee is delivered.

Another purpose of the present invention is to obtain an automated device for
the preparation of beverages which is able to automatically discharge the used
cartridge, without obliging the operator to remove it before being able to carry
out another operation to deliver the coffee or other drink.

Another purpose of the present invention is to obtain an automated device for
the preparation of beverages from cartridges which is universal, that is, it can be
inserted inside different types of machine for delivering coffee and/or other
beverages that use cartridges containing powdered substances.

Another purpose of the present invention is to obtain a device that is simple to
use and, for use, does not require particular knowledge of machines that use
cartridges.

The Applicant has devised, tested and embodied the present invention to
overcome the shortcomings of the state of the art and to obtain these and other
purposes and advantages.

Other limitations and disadvantages of conventional solutions and
technologies will be clear to a person of skill after reading the remaining part of
the present description with reference to the drawings and the description of the
embodiments that follow, although it i1s clear that the description of the state of
the art connected to the present description must not be considered an admission
that what is described here is already known from the state of the prior art.

SUMMARY OF THE INVENTION

The present invention is set forth and characterized in the independent claims,
while the dependent claims describe other characteristics of the invention or
variants to the main inventive idea.

In accordance with some embodiments, an automated device is provided to

prepare beverages from cartridges. According to one embodiment, the device
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- a beverage extraction unit configured to extract and deliver the beverage from a
cartridge,

- a cartridge feeder chamber configured to contain and supply a plurality of
cartridges,

- a cartridge transfter slider, automatically mobile between at least:

a cartridge loading position, in correspondence with the cartridge feeder
chamber, to receive a cartridge;

a beverage extraction position, different from the cartridge loading position,
aligned with the beverage extraction unit;

a cartridge expulsion position, different from the cartridge loading position
and from the beverage extraction position.

According to the present invention, the cartridge transfer slider has, both in the
cartridge loading position and also in the beverage extraction position, a cartridge
support configuration, and also has, in the cartridge expulsion position, a
cartridge release configuration to discharge a used cartridge.

According to other embodiments, the cartridge transfer slider comprises a
front semi-shell and a rear semi-shell that, when they are joined, define the
cartridge support configuration of the cartridge transfer slider and define a
concave seating configured to support the cartridge. When they are separated,
they define the cartridge release configuration of the cartridge transfer slider and
allow the discharge of the used cartridge.

According to other embodiments, the front semi-shell and the rear semi-shell
are joimned by means of releasable attachment members.

According to other embodiments, the automated device for the preparation of
beverages from cartridges comprises movement members configured to actuate
the move of said cartridge transfer slider at least in the cartridge loading position,
beverage extraction position and cartridge expulsion position.

According to other embodiments, the beverage extraction unit comprises an
extraction head, configured to extract a beverage from a cartridge, and a
positioning unit configured to position the extraction head in proximity to the
cartridge when the cartridge transfer slider is in the beverage extraction position.

Other embodiments concern a cartridge transfer slider for an automated device
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for the preparation of beverages from cartridges. According to one embodiment
the slider is configured mobile and has at least:

a cartridge loading position, to receive a cartridge,

a beverage extraction position, different from said cartridge loading position;
said cartridge transfer slider having, both in said cartridge loading position and in
said beverage extraction position, a cartridge support configuration,

a cartridge expulsion position, different from the cartridge loading position

and from the beverage extraction position, wherein said cartridge transfer

slider has a cartridge release configuration for the discharge of said used
cartridge.

In accordance with other embodiments, an automated method for the
preparation of beverages from cartridges is provided. According to one
embodiment the method comprises:

- containing and supplying a plurality of cartridges using a cartridge feeder
chamber,

- automatically receiving a cartridge in a cartridge loading position, in
correspondence with the cartridge feeder chamber;

- automatically transferring the cartridge into a beverage extraction position,
aligned with a beverage extraction unit and different from said cartridge loading
position, for the extraction and delivery of the beverage;

- after the extraction, automatically transferring the used cartridge into a cartridge
expulsion position, different from the cartridge loading position and from the
beverage extraction position, in which to discharge the cartridge.

These and other aspects, characteristics and advantages of the present
disclosure will be better understood with reference to the following description,
drawings and attached claims. The drawings, which are integrated and form part
of the present description, show some embodiments of the present invention, and
together with the description, are intended to describe the principles of the
disclosure.

The various aspects and characteristics described in the present description can
be applied individually where possible. These individual aspects, for example
aspects and characteristics described in the description or in the attached

dependent claims, can be the object of divisional applications.
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[t 1s understood that any aspect or characteristic that is discovered, during the
patenting process, to be already known, shall not be claimed and shall be the
object of a disclaimer.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other characteristics of the present invention will become apparent
from the following description of some embodiments, given as a non-restrictive
example with reference to the attached drawings wherein:

- fig. 1 1s a perspective view of an automated device for the preparation of
beverages from cartridges in accordance with embodiments described here;

- f1g. 2 1s a perspective view of the inside of the automated device of fig. 1 for the
preparation of beverages from cartridges;

- fig. 3 1s a view in longitudinal section along the section plane A of fig. 1 of
embodiments of an automated device for the preparation of beverages from
cartridges;

- fig. 4 1s a cross section view along the line IV of fig. 3 of a detail of the
automated device for the preparation of beverages from cartridges 1n an nactive
position;

- fig. 5 1s a section view along the section plane A of fig. 1 of a detail of the
automated device for the preparation of beverages from cartridges in an inactive
position;

- fig. 6 1s a section view along the section plane A of fig. 1 of a detail of the
automated device for the preparation of beverages from cartridges in a cartridge
loading position;

- fig. 7 1s a section view along the section plane A of fig. 1 of a detail of the
automated device for the preparation of beverages from cartridges in a cartridge
extraction position;

- f1g. 8 15 a section view along the section plane A of fig. 1 of the detail of fig. 7
in a different operating condition;

- fig. 9 1s an enlarged detail of the automated device for the preparation of
beverages from cartridges in the cartridge loading position along the section

plane C of fig. 1;
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- fig. 10 1s an enlarged detail of the automated device for the preparation of
beverages from cartridges in the cartridge expulsion position along the section
plane C of fig. 1;

- fig. 11 1s a section view along the section plane B of fig. 1 of a detail of the
automated device for the preparation of beverages from cartridges toward a
cartridge expulsion position;

- fig. 12 1s an enlarged detail of the automated device for the preparation of
beverages from cartridges in a cartridge expulsion position along the section
plane B of fig. 1;

- fig. 13 1s a perspective view of a cartridge transfer slider in accordance with
embodiments described here;

- figs. 14, 15 and 16 are perspective views of a cartridge transfer slider in
accordance with embodiments described here in cooperation with a beverage
extraction unit;

- figs. 17 and 18 are perspective views of a cartridge transfer slider in accordance
with embodiments described here;

- fig. 19 1s a perspective view of an automated device for the preparation of
beverages from cartridges in accordance with other embodiments described here;

- fig. 20 1s a perspective view of an automated device for the preparation of
beverages from cartridges in accordance with embodiments described here in a
condition in which the cartridge feeder chamber 1s removed;

- fig. 21 1s a perspective view of a cartridge feeder chamber of the automated
device for the preparation of beverages from cartridges in accordance with
embodiments described here;

- fig. 22 1s a perspective view of part of a cartridge feeder chamber of the
automated device for the preparation of beverages from cartridges in accordance
with embodiments described here;

- f1g. 23 1s a perspective view of another part of a cartridge feeder chamber of the
automated device for the preparation of beverages from cartridges in accordance
with embodiments described here;

- f1g. 24 1s a rear view of a cartridge feeder chamber of the automated device for
the preparation of beverages from cartridges in accordance with embodiments

described here;
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- fig. 25 1s a cross section along the line XXV-XXV of fig. 24;

- f1g. 26 1s a cross section along the line XXVI-XXVI of fig. 24;

- f1g. 27 1s a cross section along the line XX VII-XXVII of fig. 24;

- fig. 28 1s a cross section along the line XX VIII-XXVIII of fig. 27.

To facilitate comprehension, the same reference numbers have been used,
where possible, to identify identical common elements in the drawings. It is
understood that elements and characteristics of one embodiment can conveniently
be incorporated into other embodiments without further clarifications.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

We shall now refer in detail to the various embodiments of the present
invention, of which one or more examples are shown in the attached drawings.
Each example is supplied by way of illustration of the invention and shall not be
understood as a limitation thereof. For example, the characteristics shown or
described insomuch as they are part of one embodiment can be adopted on, or in
association with, other embodiments to produce another embodiment. It is
understood that the present invention shall include all such modifications and
variants.

Betfore describing these embodiments, we must also clarify that the present
description is not limited in its application to details of the construction and
disposition of the components as described in the following description using the
attached drawings. The present description can provide other embodiments and
can be obtained or executed in various other ways. We must also clarify that the
phraseology and terminology used here is for the purposes of description only,
and cannot be considered as limitative. The use of terms such as “including”,
“comprising”, “having” and their variations is intended to include the elements
listed after them and their equivalents, and also additional elements. Unless
otherwise specified, terms such as “mounted”, “connected”, “supported” and
“coupled” and their variations are used in the widest sense and include both
direct and indirect assemblies, connections, supports and couplings. Furthermore,
the terms “connected” and “coupled” cannot be limited to physical or mechanical
connections or couplings.

Embodiments described here refer to an automated device 10 for the

preparation of beverages from cartridges, usable in a machine for the preparation
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of coffee, or other beverages, that uses cartridges containing a substance in
powder form so as to obtain the desired beverage by means of hot infusion, that
1s, a percolation with boiling water and/or steam under pressure. Examples of
other beverages, aside from coffee, can be tea, chocolate, tisanes, infusions, for
example of herbs, fruit or other vegetables, milk or similar or comparable food
products to be consumed in the form of a beverage. The cartridges discussed here
can be made of metal, plastic, biodegradable plastic, or other biodegradable or
compostable material, such as polylactic acid (PLA).

Figs. 1-3 are used to describe embodiments, combinable with all the
embodiments described here, of the device 10 that includes a beverage extraction
unit 16, configured to extract and deliver the beverage from a cartridge 14. The
device 10 also includes:

- a cartridge feeder chamber or cartridge loader 12, configured to contain and
supply a plurality of cartridges 14,
- a cartridge transfer slider 20 automatically mobile between at least:

a cartridge loading position, in correspondence with the cartridge feeder
chamber 12 to receive a cartridge 14 (see for example fig. 6),

a beverage extraction position, different from the cartridge loading position,
aligned with the beverage extraction unit 16 (see for example figs. 7 and 8), to
allow the delivery of the beverage;

a cartridge expulsion position, different from the cartridge loading position
and the beverage extraction position,
wherein the cartridge transfer slider 20 has, both in the cartridge loading position
and in the beverage extraction position, a cartridge support configuration, and
also has, 1n the cartridge expulsion position, a cartridge release configuration to
discharge a used cartridge 14 (see for example figs. 11 and 12).

By the expression “in an automatic manner”, “automatically”, “automated”, or
stimilar, here and hereafter, we mean that the cartridge transfer slider 20 can
receive a cartridge 14, transfer it to a beverage extraction position, and
subsequently expel the used cartridge 14 to a cartridge expulsion position,
without needing any intervention by an operator or usetr.

According to some embodiments, the device 10 can also comprise a water

supply, usable to produce coffee or other beverage, for example a tank containing
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water and a hydraulic circutt, provided to take the water from the tank to the
extraction head to be able to carry out the percolation and delivery operations of
the beverage. The tank containing the water and the hydraulic circuit that allow
to feed the water to the beverage extraction unit 16 can be the known type and
not shown 1n the drawings.

According to embodiments described using figs. 1-3, the device 10 comprises
an external containing shell 21 which has lateral walls 24, connected with respect
to each other at the lower part by a base 25 and at the upper part by an upper wall
26.

The cartridge feeder chamber 12 is disposed at the front of the external
containing shell 21. The external containing shell 21 1s provided internally with
an extraction chamber 15. The extraction chamber 15 1s configured to house a
cartridge 14 1n its beverage extraction position, where the beverage extraction
unit 16 1s provided to act to allow the delivery of the beverage.

The lateral walls 24, the base 25 and the upper wall 26 of the external
containing shell 21 are joined to a front part 27, provided in correspondence to
the cartridge feeder chamber 12, and a rear part 28, opposite the front part 27, in
order to define a volume V of the external containing shell 21 that contains inside
it the cartridge feeder chamber 12, the beverage extraction unit 16 and the
cartridge transfer slider 20. In particular, the cartridge feeder chamber 12 is
disposed on the front part 27 of the external containing shell 21.

In some embodiments, combinable with all the embodiments described here,
the device 10 can also include a cartridge discharge chamber 18, configured to
receive the used cartridges 14. In possible implementations, the volume V of the
external containing casing 21 also contains the cartridge discharge chamber 18.

The front part 27, above, has a protruding containing body 29 which internally
houses the beverage extraction unit 16, and externally supports the cartridge
feeder chamber 12 which is solidly attached to it. In this case, therefore, the
cartridge feeder chamber 12 1s disposed on the protruding containing body 29.

The front part 27, lower down, has a support base 30 that extends from the
beverage extraction unit 16 to beyond the extension of than the cartridge feeder

chamber 12, and 1s configured to support a mug, a cup, a glass, or any receptacle
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suitable to receive the beverage obtained through the percolation of hot water
under pressure through a cartridge 14.

In possible implementations, the cartridge transfer slider 20 can also assume
an 1nactive position, in which it does not support any cartridge 14. According to
embodiments described using figs. 4 and 5, the inactive position can coincide
with the beverage extraction position.

According to a variant, the inactive position can be different from the beverage
extraction posttion, for example it could be in an intermediate position between
the cartridge loading position and the beverage extraction position.

Embodiments described using figs. 4-12 can provide that the cartridge support
configuration of the cartridge transfer slider 20 can be an assembled
configuration, while the cartridge release configuration can be a disassembled
configuration thereof.

According to a variant, the support configuration of the cartridge transfer
slider 20 provides to support a cartridge 14 supplying a support base, while in the
cartridge release configuration it can be overturned or upended, so as to no longer
supply a support base.

According to embodiments described using figs. 4-12, the cartridge transfer
slider 20 can assume an assembled configuration and a disassembled
configuration.

The cartridge transfer slider 20 can comprise a front semi-shell, or semi-slider
32, and a rear semi-shell or semi-slider 34, which, in the assembled configuration
of the cartridge transfer slider 20, are releasably joined to each other, while in the
disassembled configuration of the cartridge transfer slider 20 they are separated,
at least partly. In particular, this separation is suitable so that the cartridge 14 is
no longer adequately supported by the cartridge transfer slider 20, or by portions
thereof, and can fall freely due to the effect of gravity and/or suitable extractors,
thrusters, ejectors or similar members, in order to discharge fit.

When the cartridge transfer slider 20 i1s in the assembled configuration, the
front semi-shell 32 and the rear semi-shell 34 define with respect to each other a
concave seating 46, configured to receive and support a cartridge 14.

In accordance with some embodiments, in correspondence with their upper

profile, the front semi-shell 32 and the rear semi-shell 34 have a groove 48,
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shaped so as to create a support long the edge, such as to adapt to the profile of
the upper part of a cartridge 14.

The cartridge 14 can be inserted in the concave seating 46 and be supported by
means of the groove 48. The cartridges 14, in fact, can have an upper profile with
a protruding edge 49 or collar, which projects toward the outside, so as to create a
protuberance with which to rest on a complementary profile, in this case on the
groove 48 of the concave seating 46.

According to possible embodiments, the cartridges 14 can have a truncated
cone conformation, complementary to the concave seating 46.

In possible implementations, the concave seating 46 1s delimited only laterally
by means of the joined front semi-shell 32 and the rear semi-shell 34. The
concave seating 46 1s open, at the upper part, to be able to house the cartridge 14
and at the lower part, to allow the deiivery of the beverage and the subsequent
discharge of the used cartridge 14.

In possible implementations, the front semi-shell 32 and the rear semi-shell 34
are kept joined with respect to each other in the assembled configuration of the
cartridge transfer slider 20 by means of releasable attachment members 50.

In accordance with embodiments described using figs. 9 and 10, the releasable
attachment members 50 comprise at least a lever 52. The lever 52 can be
connected rotatably around a pin 54 at least on one lateral wall 56 of the front
semi-shell 32, in the external part with respect to the concave seating 46.

In possible implementations, the releasable attachment members 50 also
comprise at least a coupling element 58, possibly a plurality of coupling elements
58. The coupling element 58 1s configured to cooperate with the lever 352 to
releasably attach the front semi-shell 32 and the rear semi-shell 34.

According to some embodiments, the lever 52 can have a free end 60 with a
hook shape, configured to adapt and connect with the at least one coupling
element 58.

In possible implementations, the at least one coupling element 58 can be stably
attached at least to a lateral wall 62 of the rear semi-shell 34, in the external part
with respect to the concave seating 46, and i1n correspondence to the side in

which the lever 52 1s present on the front semi-shell 32.
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According to a variant, the at least one coupling element 58, or the coupling
elements 58, can be made in a single piece with the rear semi-shell 34.

According to another variant, the releasable attachment members 50 can be
positioned in an inverse manner; in particular the lever 52 can be pivoted to the
rear semi-shell 34 and the coupling element 58 can be connected to the front
semi-shell 32.

According to possible embodiments, there 1s a lever 52 on each lateral wall 56
of the front semi-shell 32 and a coupling element 58 on each lateral wall 62 of
the rear semi-shell 34.

According to a possible variant, the releasable attachment members 50 can be
the magnetic type. For example, the releasable attachment members 50 of the

magnetic type can comprise a pair of magnetic elements, of which a first

~magnetic element, with a determinate polarity, can be positioned on the front

semi-shell 32 and a second magnetic element, with an opposite polarity to that of
the first magnetic element, can be positioned on the rear semi-shell 34. In
particular, the first and the second magnetic elements can be positioned in
correspondence to the same side of the cartridge transfer slider 20 and at the
same relative height, so that in the assembled configuration of the cartridge
transter shider 20, the first and the second magnetic elements are mutually
attracted so as to keep the front semi-shell 32 and the rear semi-shell 34 joined.

The magnetic elements can be permanent magnets, for example, such as
calamites or electromagnets, or it can be provided that one of the magnetic
elements 1s a calamite, while the other magnetic element is made of a
ferromagnetic material that can be attracted by the calamite due to its magnetic
characteristics.

In accordance with a possible variant, two pairs of magnetic elements can be

provided, each located in correspondence with each side of the front semi-shell

32 and rear semi-shell 34 of the cartridge transfer slider 20.

In accordance with embodiments described using figs. 14, 17 and 18, and
combinable with all the embodiments described here, the releasable attachment
members 50 can include a plurality of magnetic elements 47 and corresponding
ferromagnetic elements 51, which can respectively be provided on the front semi-

shell 32 and on the rear semi-shell 334, or vice versa, or in alternate pairs.
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In accordance with embodiments described using fig. 11, and combinable with
all the embodiments described here, the front semi-shell 32 can comprise an
ejector element 35, configured so as to facilitate the expulsion of the cartridge 14
when it 1s in the cartridge expulsion position.

The ejector element 35, in the assembled configuration of the cartridge
transfer slider 20, can be confined inside a hollow in the front semi-shell 32,
rotatably pivoted inside the hollow.

During the passage from the assembled configuration to disassembled
configuration, the ejector element rotates on the pin and, exiting from the hollow,
thrusts the cartridge 14.

In accordance with embodiments described using figs. 5, 11, 12 and 13, and
combinable with all the embodiments described here, one or more elastic
drawing or holding elements 55 can be provided, configured to cooperate with a
cartridge 14 in the cartridge release configuration in order to discharge a used
cartridge 14 from the cartridge transfer slider 20. In possible examples, two
clastic drawing elements 55 can be provided, for example disposed
symmetrically in the cartridge transfer slider 20. In particular, these one or two
elastic drawing elements 55 can be solid with the rear semi-shell 34.

The elastic drawing elements 55 can be configured to act as holding and
traction elements of a cartridge 14 in the separation movement of the rear semi-
shell 34 with respect to the front semi-shell 32.

The elastic drawing elements 55, obliging the cartridge 14 to follow the rear
semi-shell 34 that translates, allow to separate the cartridge 14 from the front
semi-shell 32, keeping it temporarily solid with the rear semi-shell 34. After this,
beyond a certain force of traction applied, the elastic drawing elements 55
gradually deform, widening, until they yield and no longer hold the cartridge 14
that can thus be expelled, advantageously also by means of the help of an ejector
element 37, as will be explained in detail hereafter. For exampie, the elastic
drawing elements 55 can be thin metal blades or foils, in particular elastic
springs, more in particular elastic foil springs.

The elastic drawing elements 55 can have an essentially curved shape,

advantageously mating with the shape of the lateral surface of the cartridge 14.
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In particular the elastic drawing elements 55 can be connected by one end to
the lateral walls 62 of the rear semi-shell 34, for example by means of screws 53
or other attachment members. The elastic drawing elements 55 are constrained so
that the free ends that extend toward the front semi-shell 32 in the inactive
condition are configured to partly surround a cartridge 14.

Since they are elastic at least in correspondence to their free ends, opposite the
ends constrained to the front semi-shell 32, the elastic drawing elements 55, if
subjected to stresses, can deform, widening toward the outside, to make a
cartridge 14 pass that 1s therefore no longer held by the elastic drawing elements
55. In fact, the elastic drawing elements 55 dilate until the cartridge 14 passes a
point of no return, beyond which the cartridge 14 is no longer held by the free
ends of the elastic drawing elements 55.

In possible implementations, housing seatings 57 can be provided in the front
semi-shell 32, with a complementary shape to that of the elastic drawing
elements 55, therefore able to receive and house the elastic drawing elements 55
in the assembled condition of the cartridge transfer slider 20. In this way, the
elastic drawing elements 55 can be housed retracted in the front semi-shell 32,
adapting to its shape, so as not to impede the insertion of the cartridge 14 in the
cartridge transfer slider 20 when the latter 1s in the assembled condition.

As we said, the elastic drawing elements 55 are configured to at least partly
surround the cartridge 14, so as to facilitate its exit from the front semi-shell 32
when the rear semi-shell 34 1s translated to pass to the cartridge release
configuration of the cartridge transfer slider 20.

In accordance with other embodiments described using figs. 10-12, and
combinable with all the embodiments described here, an ejector element 37 can
also be provided, configured to cooperate with the cartridge 14 when this is
translated together with the rear semi-shell 34, determining its detachment. The
ejector element 37 can be an alternative or an addition to the ejector element 35
described before.

The ejector element 37 can be stably attached to the inside of the seating 64, in
proximity to the upper part. The ejector element 37 can be configured to interfere

with the used cartridge 14, in a direction contrary to the translation motion of the
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cartridge 14, so as to overcome the elastic force of the elastic drawing elements
55 that hold 1t and make 1t fall into the cartridge discharge chamber 18 below.

The ejector element 37 can interfere with the cartridge 14, for example by
means of a thrust, received or supplied depending on whether 1t 1s mobile or
fixed. In particular, the ejector element 37 can be stationary, and receive the
impact of the cartridge 14, or it can be mobile, and supply a positive thrust on the
cartridge 14. The ejector element 37 can be for example a peg, a bar, a pin, a
tooth, or similar or comparable element able to interfere linearly with the
cartridge 14 1n an opposite direction contrary to the motion of the cartridge 14
itself.

According to some embodiments, the rear semi-shell 34 can have, at the rear, a
recess or passage channel 63 1n correspondence to the groove 48, configured so
as to allow the passage of the e¢jector element 37, so that 1t can enter into contact
with the cartridge 14.

In accordance with embodiments described here, thanks to the presence of the
ejector elements 35 or 37, 1t 1s thus possible to prevent obstructions in the
expulsion of the used cartridges 14 if the cartridges 14 are deformed during the
extraction step because of the pressure of the water, or steam injected into it, or
because of excessive heat.

In accordance with embodiments described using figs. 5-8 and 11, and
combinable with all the embodiments described here, the device 10 comprises
movement members 22, configured to actuate the movement of the cartridge
transfer slider 20 to make 1t assume at least the cartridge loading position, the
beverage extraction position and the cartridge expulsion position.

According to some embodiments, the movement members 22 can comprise a
drive member 36 chosen from a group consisting of: an electric motor, a
pneumatic motor, a hydraulic piston, a piezoelectric actuator.

The movement members 22 can also comprise motion transfer members 38,
able to convert a circular motion into a rectilinear motion. In particular, the
movement members 22 are configured to convert the circular motion imparted by

the drive member 36 1nto a rectilinear motion to translate the cartridge transfer
shider 20.
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The conversion can be commonly done by means of mechanisms selected
from a group consisting of: screw actuators, such as jack screws, ball screw
actuators and roll screw actuators, or wheel and axis, for example drum, gear,
pulley or shaft, actuators, such as a raising cable, a winch, a rack and a pinion
unit, a chain transmission, a belt transmission, actuators with rigid chain and rigid
belt.

According to embodiments described using fig. 11, and combinable with all
the embodiments described here, the motion transfer members 38 comprise a
drive shaft 40. The drive shaft 40 is connected by one end to the drive member 36
and made to rotate solid with the drive member 36. The motion transfer members
38 also comprise a toothed wheel 42, solidly attached to the free end of the drive
shaft 40.

The drive member 36 1s configured to put the drive shaft 40 into rotation
around an axis of rotation X, and the drive shaft 40, 1n 1ts turn, makes the toothed
wheel 42 rotate, which 1s solidly joined to its end.

In possible implementations, the toothed wheel 42 can be associated with a
rack 44, so that the teeth of the toothed wheel 42 engage the teeth of the rack 44.
In this way, the rotatory motion of the drive shaft 40 1s transformed into a
rectilinear motion in a horizontal direction D.

In possible implementations, the rack 44 1s solidly attached by screws 45 to
the rear semi-shell 34 of the cartridge transfer slider 20 and in this way actuates
the movement of the cartridge transfer slider 20, when the cartridge transfer
slider 20 1s 1n cartridge support configuration, in particular in the assembled
configuration.

When the cartridge transfer slider 20 is in the cartridge release configuration,
in particular 1n the disassembled configuration, the rack 44 actuates the
movement of only the rear semi-shell 34, distancing 1t from or bringing it near to
the front semi-shell 32, depending on the direction of rotation of the drive shaft
40 around the axis X (fig. 11).

In accordance with embodiments described using figs. 3-12, and combinable
with all the embodiments described here, a seating 64 1s provided, configured to

admit the sliding inside it of said cartridge transfer slider 20. To this end, the
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seating 64 can be delimited laterally by lateral confining elements 66, which
define the sliding space of the cartridge transfer slider 20.

In possible implementations, the lateral confining elements 66 can include
support elements 68, that protrude slightly toward the inside of the seating 64 and
support the cartridge transfer slider 20 laterally during the rectilinear motion in
the direction D.

The lateral confining elements 66 can define longitudinally at least one groove
70, 1n particular a groove 70 1n correspondence with each longitudinal wall of the
seating 64. Each groove 70 thus defined is conformed so as to cooperate with the
releasable attachment members 50, so as to actuate the decoupling of the latter.

According to embodiments described using fig. 10, and combinable with all
the embodiments described here, the groove 70 1s substantially of a rectangular
shape and disposed horizontally toward the front part 27, while 1n the direction
toward the rear part 28 1t has an upward-facing inclination.

In this way, when the movement members 22 move the cartridge transfer
shider 20 from the beverage extraction position toward the cartridge expulsion
position, the conformation of the groove 70, together with the lateral confining
elements 66, invite the lever 52 to rotate around the pin 54, lifting and separating
from the coupling element 58.

According to some embodiments, the lateral confining elements 66 can
comprise a shaped element 66a, which has an angular shaped end,
complementary to the shape of the lever 52. In this way, when it meets the
shaped element 66a, the lever 52 is intercepted by this, and forced to rotate
around the pin 54.

As a consequence, the front semi-shell 32 and the rear semi-shell 34 are
separated and the cartridge transfer slider 20 assumes the disassembled cartridge
release configuration.

In accordance with embodiments described using fig. 13, the front semi-shell
32 comprises in the lower part, in proximity to each lateral wall 56, at least a
sliding guide 59 that extends toward the rear part 28. Moreover, the rear semi-
shell 34 can be provided with a suitable protruding support element 61 that

projects from the lateral wall 62 and rests on the sliding guide 59.
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During the passage of the cartridge transfer slider 20 from the cartridge
support configuration to the cartridge release configuration, and vice versa, the
shiding guide 59 is configured to support the rear semi-shell 34, during 1ts sliding
away from and toward the front semi-shell 32.

In particular, two sliding guides 59 can be provided, associated with each
lateral wall 56 of the front semi-shell 32, which act as supports for respective
protruding support elements 61 provided on each lateral part 62 of the rear semi-
shell 34.

According to a variant, not shown in the drawings, the front semi-shell 32
comprises in the lower part, in proximity to each lateral wall 56, a sliding guide
59 that extends toward the rear part 28 and 1s configured to insert and couple with
a suitable hollow provided in the lower apart of the rear semi-shell 34, in
correspondence with each lateral wall 62.

In this way, the rear semi-shell 34, translated by the movement members 22,
can slide on the sliding guides 59 of the front semi-shell 32, away from or toward
the front semi-shell 32, always remaining constrained thereto.

In this way a greater ease of coupling can be pro<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>