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(57) Abréegée/Abstract:
An Infusion device for making beverages using cartridges, such as capsules or pods, comprises an infusion unit (3) comprising at
least two parts, at least one of which Is able to move between a home position in which a cartridge (2) can be inserted in the unit (3)
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(57) Abrege(suite)/Abstract(continued):

and an operating position, a motor (13) operatively connected to the mobile part (4) for moving it between the operating position
and the home position, and a device (1 ) operation check and control unit (35), connected to a detection sensor (49, 50) combined
with a cartridge (2) insertion section (34), for detecting respectively something approaching it from the outside of the unit (3) or the
Insertion of something In It; the check and control unit (35) being programmed to bring at least the mobile part (4) to the home
position and/or to the operating position when It receives or, respectively, after having received from the detection sensor (50) a
sighal indicating the presence of something approaching or, respectively, inserted.
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(57) Abstract: An infusion device for making beverages using cartridges, such as capsules or pods, comprises an mfusion unit (3)
comprising at least two parts, at least one of which is able to move between a home position in which a cartridge (2) can be inserted
in the unit (3) and an operating position, a motor (13) operatively connected to the mobile part (4) for moving it between the operat -
ing position and the home position, and a device (1 ) operation check and control unit (35), connected to a detection sensor (49, 50)
combined with a cartridge (2) insertion section (34), for detecting respectively something approaching it from the outside of the unit
(3) or the msertion of something 1 it; the check and control unit (35) being programmed to bring at least the mobile part (4) to the
home position and/or to the operating position when it receives or, respectively, atter having received from the detection sensor (50)
a signal indicating the presence of something approaching or, respectively, inserted.
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INFUSION DEVICE FOR MAKING BEVERAGES USING CARTRIDGES,
SUCH AS CAPSULES OR PODS

DESCRIPTION
This Invention relates to an infusion device for making beverages using
cartridges, such as capsules or pods. In particular this invention is intended
for the coffee maker machine sector.
In more detall, this invention relates exclusively to extraction devices
equipped with a motor-controlled openable infusion unit. In contrast, this
Invention does not relate to extraction devices with manual opening and
closing of the unit.
Examples of prior art infusion devices which may comprise motor-driven
operation of the infusion unit are described in patents EP 1 757 212, EP 1
721 553, EP 1 781 153, EP 2 046 170 and EP 2 037 781.
According to the prior art, motor-driven units are controlled by a check and
control unit which is also connected to an interface (consisting of buttons,
touch screen display, etc.) with which the user can set up device operation.
In particular, when the operator wants to make a beverage, he presses a first
button and the control unit issues the command to open the unit. The user
then inserts the cartridge and presses a second button to close the unit. The
beverage may then be dispensed automatically, or a specific button may
have to be pressed.
When the user must make two beverages one after another, he performs the
same operation twice. That also applies when the beverage to be made
requires the use of two cartridges, as in the case of a cappuccino (which
requires the use of one cartridge containing the coffee and one containing
the milk).
Therefore, in the case of motor-driven units, the various machine control
operations may be relatively complex and even less intuitive than In

manually operated units where the user is more aware of the effect of his



10

15

20

25

30

WO 2013/042016

CA 02848962 2014-03-17
PCT/IB2012/054762

actions than when using simple push-button controls. Consequently, users
may more often make errors when using automatic machines.

In this situation the technical purpose which forms the basis of this invention
IS to provide an infusion device for making beverages using cartridges, such
as capsules or pods, which overcomes the above-mentioned disadvantages.
In particular, the technical purpose of this invention is to provide an infusion
device for making beverages using cartridges, such as capsules or pods,
which makes operations for loading the cartridges in the device easier.

It is also the technical purpose of this invention to provide an infusion device
for making beverages using cartridges, such as capsules or pods, which can
prevent user errors.

The technical purpose specified and the aims indicated are substantially
achieved by an infusion device for making beverages using cartridges, such
as capsules or pods, as described in the appended claims.

Further features and the advantages of this invention are more apparent in
the detailed description, with reference to the accompanying drawings which
illustrate several preferred, non-limiting embodiments of an infusion device
for making beverages using cartridges, such as capsules or pods, in which:

- Figure 1 is a schematic longitudinal vertical section of an extraction device
made in accordance with this invention, with the unit closed but no cartridges
present,

- Figure 2 is a schematic view of the device of Figure 1 with the unit open
and a cartridge ready to be inserteq,;

- Figure 3 is a schematic view of the device of Figure 1 with the cartridge
inserted in a first standby zone;

- Figure 4 is a schematic view of the device of Figure 3 during unit reclosing;
- Figure 5 is a schematic view of the device of Figure 4 with the unit closed;
- Figure 6 is a schematic view of the device of Figure 5 after insertion of a
second cartridge at a second standby zone;

- Figure 7 is a schematic view of the device of Figure 6 with the unit just
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reopeneq,;

- Figure 8 is a schematic view of the device of Figure 8 with the first
cartridge expelled and the second cartridge descended into the first standby
zone;

- Figure 9 is a rear view of the unit of Figure 1;

- Figure 10 is a diagram of the device of the preceding figures;

- Figure 11 is a schematic view of a first detail of the machine of the
preceding figures in a normal operating condition;

- Figure 12 shows the detail of Figure 11 in a malfunctioning operating
condition;

- Figure 13 is a schematic view of a second detail of the machine of figures
1 to 10 in a first operating condition; and

- Figure 14 shows the detail of Figure 13 in a second operating condition.
With reference to the accompanying drawings the numeral 1 denotes in its
entirety an infusion device for making beverages using cartridges 2 made in
accordance with this invention. In the context of this invention, the term
cartridge 2 refers to any type of wrapper or case containing a food
substance. In particular, the most common types of cartridges 2 are
capsules and pods, whether fully sealed (as in the case illustrated) or not.

In the embodiment illustrated, the infusion device 1 is a device 1 with
horizontal unit. However, if technically applicable, this invention may also be
applied to other types of extraction devices, as those with non-horizontal
units.

In general, the device 1 made according to this invention comprises first an
infusion unit 3 which in turn comprises at least two parts. In particular, in the
preferred embodiment, the infusion unit 3 comprises a mobile part 4 and a
substantially fixed contact part 5. However, in other embodiments, both of
said parts may be mobile. However, in more detail, even the fixed contact
part 5 advantageously comprises a mobile portion intended to be coupled to

the mobile part 4. The mobile portion comprises a plate 6 which, under the
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action of the mobile part 4, can be moved from its own standby position to its
own infusion position, overcoming the action of an opposing spring 7. The
main aim of the plate 6 is to facilitate cartridge 2 expulsion during unit 3
reopening.

The mobile part 4 (whether one or more) can move between a home position
and an operating position. When the mobile part 4 is in the home position it
is distanced from the other part and there is a first standby zone 8 for a
cartridge 2 to be used; in the case of a horizontal unit as in the embodiment
illustrated in the accompanying drawings, the first standby zone 8 is formed
between the two parts 4, 5 of the unit 3; however, in other embodiments, the
first standby zone 8 may also be formed directly by one of the two parts 4, 5
of the unit 3. In contrast, when it is in the operating position, the mobile part
4 |1s coupled to the other part and together with it forms a housing 9 for the
cartridge 2. In the embodiment illustrated, in particular, the housing 9 Is
mainly formed by the mobile part 4, whilst the contact part 5 substantially
acts as a lid closing the housing 9. In more detail, when the mobile part 4 is
In the operating position the housing 9 Is closed by the plate 6 which is In its
own infusion position. Mounted on the plate 6 there is also a seal 10 which
guarantees sealing once the housing 9 has been closed. However, in other
embodiments, there may also be different solutions.

In the embodiment not illustrated in which the first standby zone 8 is made
in one of the parts 4, 5 of the unit 3, advantageously the first standby zone 8
IS the portion of the housing 9 formed by one of the two parts 4, 5 of the unit
3.

Moreover, in the embodiment illustrated, the movement of the mobile part 4
from the home position to the operating position and vice versa occurs along
a horizontal movement trajectory, and, in the known way, the mobile part 4 is
shaped In such a way that it receives the cartridge 2 during its movement
from the home position to the operating position.

Advantageously, the movement trajectory of the mobile part 4 is determined
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by two horizontal slots 11, each made in a lateral supporting shoulder 12 of
the unit 3. In fact, the mobile part 4 is advantageously slidably inserted in
said slots 11 by means of lateral projecting protrusions, not illustrated.
However, depending on the embodiments, the movement trajectory may
also be obtained in any other way suitable for the purpose.

The movement of the mobile part 4 is driven by a motor 13 which Is
operatively connected to it. In the embodiment illustrated, in particular, the
motor 13 Is connected to the mobile part 4 by motion transmission means
which comprise a connecting rod 14 at one end pivoting at the mobile part 4
and at the other end pivoting at a first end of a crank 15 whose second end
IS fixed to a first pulley 16a which is in turn connected to a second pulley
16D, fixed to the motor 13 shaft 13a, by means of a driving belt 17. However,
obviously, the motor 13 may be connected to the mobile part 4 in any other
way.

The device 1 comprises means for preparing the beverage which are
operatively associated with the housing 9, for injecting water into a cartridge
2 contained in it and for collecting the beverage prepared. In the
embodiment Illustrated, the preparation means are in particular associated
with the fixed part 5 as regards water injection, and with the mobile part 4 as
regards collection of the beverage.

In more detail, in the embodiment illustrated (in which the device 1 s
intended to use cartridges 2 consisting of sealed capsules), the preparation
means comprise a first hollow piercing spike 18 fixed to the fixed part 5 and
which, when the unit 3 Is closed, projects into the housing 9 through the
mobile plate 6. The first spike 18 is designed to pierce an upper part of a
cartridge 2 (Figure 6) and to inject the hot infusion water into it. For this
reason, the first spike 18 is in fluid connection with a feed pipe which can be
connected to a pump and to a tank (which are of the known type and
therefore not illustrated). In the part illustrated in the accompanying drawings

the feed pipe, in particular, comprises a first, upstream stretch 19 which has



10

15

20

25

30

WO 2013/042016

CA 02848962 2014-03-17
PCT/IB2012/054762

the shape of a spiral and a second, downstream stretch 20 which is axially
aligned with the first piercing spike 18. The first, spiral stretch 19 s
embedded in the body of the fixed part 5 in which an electric heating
element 21 Is also embedded, the latter also advantageously having the
shape of a spiral.

To allow collection of the beverage, the preparation means comprise a
second piercing spike 22 intended to pierce the bottom of the cartridge 2 to
allow the beverage to come out. A drain, of the known type and therefore not
illustrated, then allows the beverage out of the device 1.

In the preferred embodiment illustrated in the accompanying drawings, the
second piercing spike 22 Is blade-shaped and can move between a cutting
position Iin which it projects into the housing 9 and a non-interference
position in which it does not interfere with a cartridge 2 inserted in the
housing 9. Moreover, advantageously, it is associated with activation means
23 which cause it to move rapidly from the non-interference position to the
cutting position and again to the non-interference position during the unit 3
closing step (that is to say, as the mobile part 4 passes from the home
position to the operating position).

In the embodiment illustrated, the activation means 23 comprise a first rod
24 slidably inserted in a (horizontal) guide channel 25, and which at one end
forms the second piercing spike 22 and at the other end is connected to one
end of a second rod 26 whose other end in turn pivots at the mobile part 4.
The second rod 26 comprises a first engagement tooth 27 shaped in such a
way that it engages with a second engagement tooth 28 which Is stationary
relative to the mobile part 4, during the movement of the mobile part 4 from
the home position to the operating position. The action of the second tooth
28 on the first tooth 27 causes a rotation of the second rod 26 which in turn
causes sliding of the first rod 24 until the second piercing spike 22 is in the
housing 9. The subsequent further advancing of the mobile part 4 towards

the operating portion then causes the first tooth 27 to disengage from the
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second tooth 28. At that point the first tooth 27 is returned to the starting
position by a first return spring 29. Finally, the second tooth 28 is in turn
made on a first elastic return rotary unit 30 which allows its rotation (anti-
clockwise in the accompanying drawings) when the mobile part 4 returns to
the home position and the first tooth 27 strikes it on the opposite side to the
side It engages with during unit 3 closing.

In the embodiment illustrated, where unit 3 is a horizontal unit, the device 1
advantageously also comprises first retaining means for a cartridge 2 in the
first standby zone 8, designed to retain the cartridge 2 in position for
subsequent unit 3 closing and its insertion in the housing 9.

Examples of retaining means which can be used in the context of this
iInvention are described in patents EP 1 757 212, EP 1 721 553, EP 1 781
153, EP 2 046 170 and EP 2 037 781 whose content is referred to herein in
its entirety. In the embodiment illustrated, in particular, the retaining means
comprise two arms 31 which are positioned on either side of the first standby
zone 8, each arm comprising a groove 32 in which an upper flange of the
cartridge can be inserted (in the accompanying drawings obviously only one
of the arms 31 Is visible). The two arms 31 can be spread apart after the
action of the mobile part 4 with angled surfaces 33 fixed to them, during the
passage from the home position to the operating position. However, since
these are known aspects, they are not described in further detail herein.

In contrast, in the embodiment not illustrated in which the first standby zone
8 Is made Iin one of the parts 4, 5 of the unit 3, the retaining means will be
formed by the respective part 4, 5 of the unit 3.

Advantageously, the device 1 comprises means for expelling the cartridge 2
from the unit 3, when the mobile part 4 returns from the operating position to
the home position, which in the preterred embodiment are formed by the first
retaining means. In fact the latter are advantageously shaped in such a way
that they engage with the upper flange of the cartridge 2 when the unit 3

opens, preventing the flange from being able to return to the grooves.
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Consequently, as the unit 3 gradually opens the cartridge 2 is extracted from
the housing 9 until, completely freed (Figure 7), it can drop down (Figure 8).
There is also at least one insertion section 34 for inserting the cartridge 2 Iin
the device 1, from which the cartridge 2 can then be fed to the first standby
zone 8. In the preferred embodiment, in particular, the cartridge 2 passage
from the insertion section 34 to the first standby zone 8 occurs simply by
gravity.

The entire operation of the device 1 is checked and controlled by at least
one check and control unit 35 which is operatively connected at least to the
motor 13 for controlling the movement of the mobile part 4 between the
home position and the operating position, and to the preparation means for
activating and deactivating water injection. Advantageously, the check and
control unit 35 is connected to an interface (not illustrated) with which the
user can control device 1 activation and if necessary can set the device
operating parameters.

With reference to the most innovative aspects of this invention, first it should
be noticed that, as described in more detail below, within the scope of this
invention various different embodiments were developed which may be
implemented either together in the same infusion device 1, or independently
of one another.

Therefore, for the sake of simplicity, hereinafter the various embodiments will
be described separately, presenting first an embodiment which allows
simplification of the operations for making two beverages, then an
embodiment which allows a reduction in the possibility of user errors, and
finally an embodiment which allows simplification of the operations for
iInserting cartriages 2 in the device 1.

With reference to the first embodiment of this invention, the device 1 also
comprises firstly a second standby zone 37 in which a second cartridge 2
can be held during extraction of a first cartridge 2 and second retaining

means 36 which are positioned between the insertion section 34 and the first

PCT/IB2012/054762
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standby zone 8 so as to allow retaining of the second cartridge 2 standing by
in the second standby zone 37, at least while a first beverage is being made
using a first cartridge 2 inserted in the housing 9.

Depending on the embodiments, the second retaining means may be formed
by the mobile part 4 or they may be separate from it, as in the preferred
embodiment illustrated in the accompanying drawings. In the former case
(not illustrated), when the unit is open retaining of the second cartridge 2 in
the second standby zone 37 can be guaranteed by the first cartridge 2
inserted in the first standby zone 8 (the second cartridge 2 can rest on the
first cartridge 2), whilst when the unit is closed and the mobile part 4 is in the
operating position the second capsule 2 is supported by the latter. In fact,
during the unit closing step, the mobile part 4 is inserted between the two
cartridges 2 separating them.

In general, the second retaining means 36 are in turn able to move between
a first position in which they can retain a cartridge 2 at the second standby
zone 37 (Figure 6) and a second position in which they allow the cartridge 2
to advance towards the first standby zone 8 (Figure 2). To guarantee the
movement of the second retaining means between the first position and the
second position, the device also comprises means, at least in part motor-
driven, for moving the second retaining means between the first and second
positions. Moreover, advantageously, the check and control unit 35 Is
operatively connected to the movement means for moving the second
retaining means 36 between their two positions.

When the second retaining means 36 are formed by the mobile part 4, the
movement means are those already described which cause the movement
of the mobile part 4 (motor 13, connecting rod 14, etc.). However, it should
be noticed that said indication Is Iintended to also cover embodiments In
which the movement of the second retaining means 36 is obtained indirectly
by moving other parts of the device 1 which then cause the movement of the

second retaining means 36 (the set of all of the various parts involved
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constituting the movement means). That iIs precisely what happens for
example in the embodiment shown in figures 1 to 9 where the movement of
the second retaining means 36 is in any case caused by the mobile part 4. In
fact, in the preferred embodiment, the second retaining means 36, although
separate from the mobile part 4, are able to move with the mobile part at
least during normal operation, and are in the first position when the mobile
part 4 i1s In the operating position, and In the second position when the
mobile part 4 is in the home position (similarly to what happens in cases In
which the retaining means are formed by the mobile part 4).

In more detall, in the embodiment illustrated, the second retaining means 36
comprise at least one mobile element 38 which is coupled to the mobile part
4 of the unit 3, and which is a kind of horizontal gate which can intercept the
path of the cartridge 2 from the insertion section 34 to the first standby zone
8.

The mobile element 38 Is advantageously removably coupled to the mobile
part 4. In particular, there are means for uncoupling the mobile element 38
from the mobile part 4 when, during movement of the mobile part 4, the
mobile element 38 opposes said movement with a force which is greater
than a predetermined maximum force. That situation may arise for example
if, during unit 3 closing, something (for example a cartridge 2 which is
jammed as in Figure 12) intercepts the trajectory of the mobile element 38,
preventing its movement despite the thrust applied by the motor 13.

For that purpose, the coupling between the mobile element 38 and the
mobile part 4 may be obtained by means of at least one raised element 39
and at least one recess 40 which Is coupled to the raised element 39, the
raised element and the recess being fixed one to the mobile part 4 and the
other to the mobile element 38 (Figure 11). In fact, advantageously, the
recess 40 and/or the raised element 39 (both In the accompanying drawings)
extend transversally to the direction of movement (vertically in the

accompanying drawings) and are shaped in such a way that a force applied
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between the mobile part 4 and the mobile element 38 in the direction of
movement generates a component of force on the mobile element 38 which
IS transversal to the direction of movement and away from the mobile part 4.
In the section plane illustrated in the accompanying figures from 1 to 9, the
raised element 39 and the recess 40 are shaped to match each other and
comprise an outer profile having the shape of an arc of a circle.

In addition, the uncoupling means comprise at least one thrust spring 41 (a
flat spring in the accompanying drawings - not visible in Figures 11 and 12)
which acts on the mobile element 38 pressing it against the mobile part 4 to
keep the recess 40 coupled to the raised element 39. In fact, in this way, by
suitably sizing it, the thrust spring 41 opposes the above-mentioned
component of force only for as long at the force acting between the mobile
element 38 and the mobile part 4 is less than the predetermined maximum
force.

In a more complete embodiment, thanks to the presence of the second
standby zone 37 and the second retaining means 36, the check and control
unit 35 is programmed at least to run a cycle for making two beverages
consecutively. The choice of activating a cycle for consecutively making two
beverages or a normal cycle for making just one beverage may
advantageously be left to the operator, who will activate a specific control.
That programming comprises first, once a first cartridge 2 has been
positioned in the first standby zone 8, bringing the mobile part 4 into the
operating position so as to close the first cartridge 2 in the housing 9, and, at
the same time or immediately afterwards, bringing the second retaining
means 36 into the first position (obviously if they coincide with the mobile
part 4 this passage occurs simultaneously). At this point the second retaining
means 36 can receive and retain a second cartridge 2 in the second standby
zone 37. At that point, the check and control unit 35 Is programmed to
activate water injection for a predetermined time so as to prepare a first

beverage using the first cartridge 2. However, obviously, if the device 1 is
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made in such a way that it allows the insertion of both cartridges 2 before the
unit is closed, at the moment of closing the mobile part 4 or in general, the
second retaining means 36 are inserted between the two cartridges 2
separating them.

Once the first beverage has been made, the unit is programmed to bring the
mobile part 4 into the home position again. During that movement the
expulsion means expel the first cartridge 2 from the unit 3. Simultaneously
with movement of the mobile part 4 (as in the embodiments illustrated) or
immediately afterwards, the check and control unit 35 is programmed to
bring the second retaining means 36 into the second position so that the
second cartridge 2 can in turn reach the first standby zone 8 (obviously if the
second retaining means 36 coincide with the mobile part 4 the movement
occurs simultaneously).

At that point the check and control unit 35 again brings the mobile part 4 into
the operating position to close the second cartridge 2 in the housing 9 and
again activates water injection for a predetermined time to prepare a second
beverage using the second cartridge 2.

In in the preferred embodiment the check and control unit 35 is programmed
to automatically close the unit as soon as the first cartridge 2 has been
inserted. The reading of the second detection means 48 described below
can be used for that purpose.

Advantageously, the device 1 also comprises safety means 42 for checking
the correct positioning of the mobile part 4 in the operating and/or home
position, and/or of the second retaining means 36 in the first and/or second
position. The safety means 42 are operatively connected to the check and
control unit 35 which is programmed to stop device 1 operation if the safety
means 42 indicate to it incorrect positioning of the mobile part 4 and/or of the
second retaining means 36. For example, the safety means 42 may
comprise a plurality of end of stroke detectors, or a detector for coupling 51

between the mobile element 38 and the mobile part 4 as is schematically
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llustrated in Figures 11 and 12. In contrast, as regards the positioning of the
mobile part 4, the safety means may comprise a fixed Hall effect sensor 52,
and two magnets 53 which are fixed to the first pulley 16a as shown in
Figure 9, being arranged in such a way as to couple to the Hall effect sensor
52 at the two angular positions adopted by the first pulley 16a when the
mobile part 4 is in the operating position and in the home position.

With reference to a second embodiment of this invention, which may be
Implemented either together with the embodiment just described or
independently of it, in the preferred embodiment the device 1 comprises first
detection means 43 which are associated with the housing 9 to detect the
presence of a cartridge 2 in it when the mobile part 4 is in the operating
position.

The first detection means 43 are operatively connected to the check and
control unit 35 for indicating to it the presence and/or the absence of a
cartridge 2 in the housing 9, and the check and control unit 35 Is
programmed to control operation of the device 1 even depending on what is
indicated by the first detection means 43.

In particular, the check and control unit 35 can be programmed to allow
activation of water injection only when the first detection means 43 indicate
the presence of a cartridge 2 in the housing 9, and/or to allow a new
activation of water injection after a first activation, only following movement
of the mobile part 4 from the operating position to the home position and
then from the home position to the operating position. In fact, in this way, on
one hand the supplying of water with no cartridge 2 present in avoided, and
on the other hand the supplying of water again to a cartridge 2 that has
already been used is avoideaq.

Similarly, the check and control unit can be programmed to not allow
opening of the unit 3 when a cartridge that has still not be used is inside it
(which would otherwise be expelled).

In the embodiment illustrated, the first detection means 43 comprise a pin 44
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inserted through the bottom of the housing 9 and opposed by a second
return spring 45. Depending on the position adopted by the pin 44, a magnet
46 coupled to it (for example inserted in its enlarged central part in Figures 1
to 8) causes a different reading by a first electronic detector 47 (for example
of the Reed effect or Hall effect type) connected to the check and control unit
35. Advantageously, the first detector 47 can be associated either with the
mobile part 4 or, preferably (as illustrated in Figures 13 and 14), with a
stationary part of the device 1.

In the embodiment described above, in which between the insertion section
34 and the first standby zone 8 there is a second standby zone 37, the
device 1 may also comprise second detection means 48 associated with the
second standby zone 37 for detecting the presence in it, or transit through it,
of a cartridge 2. The second detection means 48 are operatively connected
to the check and control unit 35 for indicating to it the presence and/or the
absence, or respectively the transit, of a cartridge 2 in the second standby
zone 37 or respectively through it. In turn, the check and control unit 35 can
be programmed to control operation of the device 1 even depending on what
IS Indicated by the second detection means 48. In particular, in the case In
which the check and control unit 35 is programmed to perform the above-
mentioned cycle for preparing two beverages, it may also be programmed to
bring the mobile part 4 into the home position and the second retaining
means 36 into the second position only if the second detection means 48
indicate in advance the presence of the second cartridge 2 in the second
standby zone 37, or to close the unit as soon as they have indicated the
transit of the first cartridge 2.

In the embodiment illustrateq, the second detection means 48 comprise a
second elastic return or gravity rotary unit 49 (aspects which are not
llustrated in the accompanying drawings), which intercepts the movement
path of the cartridge 2 from the insertion section 34 towards the second

standby zone 37. Associated with the second rotary unit 49 there i1s a second
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electronic detector (not illustrated) which detects its rotation and which is
operatively connected to the check and control unit 35.

According to a further embodiment of this invention, which may be applied
independently of the first two described above, the device 1 may comprise at
least one detection sensor 49, 50 combined with the insertion section 34 for
detecting either something approaching it (a cartridge 2) from the outside of
the unit 3 or the insertion of something (a cartridge 2) in it. The detection
sensor 49, 50 is operatively connected to the check and control unit 35 for
indicating to the latter the presence of something approaching or inserted in
the Insertion section 34, and the check and control unit 35 Is In turn
programmed to automatically move at least the mobile part 4 depending on
what is indicated by the detection sensor 49, 50. In particular, in a first
embodiment of this aspect of this invention, the check and control unit 35 is
programmed to automatically bring at least the mobile part 4 into the home
position when the latter is in the operating position and when the check and
control unit 35 receives from the detection sensor 49, 50 a signal indicating
the presence of something approaching or inserted in the insertion section
34. In addition, or alternatively, the check and control unit 35 may be
programmed to automatically bring at least the mobile part 4 into the
operating position when the latter is in the home position and after having
received from the detection sensor 49, 50 a signal indicating the presence
of something approaching or something inserted in the insertion section 34.
In particular, the check and control unit 35 can be programmed to
automatically bring at least the mobile part 4 into the operating position
when it Is in the home position, when a predetermined time has elapsed
after receiving from the detection sensor 49, 50 the signal indicating the
presence of something approaching or something inserted in the insertion
section 34; said predetermined time may be selected in such a way as to
allow the cartridge 2 to reach the first standby zone 8 before the mobile part

IS moved.
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As already indicated, the two sets of programming for automatically moving
at least the mobile part 4 may either be alternative or combined. If only one
of the two sets of programming is used, the choice of one or the other will
depend on what position the mobile part 4 must adopt when the device 1 Is
not being used (operating position or home position). In contrast, with
combined use the device 1 starts from an initial condition with the mobile
part 4 in the operating position; when the sensor 49, 50 sends the signal to
the check and control unit 35 the latter issues the command first to move
the mobile part 4 into the home position and then, when the predetermined
time has elapsed, to return it to the operating position.

Then, the check and control unit 35 can issue the command for unit 3
opening and/or closing when the user's hand approaches with a new
cartridge 2 to be inserted or when a cartridge 2 has been inserted In the
device 1.

Advantageously, in a first embodiment, the detection sensor may be formed
by the second rotary unit 49 described above or by other similar detection
means, which can detect the presence or transit of a cartridge in the
Insertion section 34.

In contrast, in other embodiments, the detection sensor may be a sensor 50
able to determine the presence of something approaching the insertion
section 34, for example a sensor which is sensitive to changes in lighting,
such as a photodiode, a phototransistor or a photoresistor, or a sensor which
IS sensitive to movement, such as an infrared ray sensor (active or passive).

All of saild embodiments may also be applied in the absence of a second
standby zone 37.

If the check and control unit 35 is programmed to bring the mobile part 4
into the home position after the signal received from the detection sensor
49, 50, in the preferred embodiment the check and control unit 35 can also
be programmed to reclose the unit 3 either based on what is indicated above

or based on various variables.
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In a first case, for example, it may be programmed to reclose the unit 3
either when the detection sensor 49, 50 Iindicates an away movement by
what it previously detected as approaching, or automatically several seconds
after opening.

Alternatively, if the second detection means 48 are used, the check and
control unit 35 may be programmed to reclose the unit 3 when they have
indicated the transit of a cartridge 2 through the insertion section 34 (or
through the second standby zone 37 if present). However in this case, the
check and control unit 35 will be programmed to also bring the second
retaining means 36 into the second position when it receives from the
detection sensor 49, 50 the signal indicating the presence of something
approaching or something inserted in the insertion section 34.

Finally, advantageously, in the embodiment illustrated the check and control
unit 35 is programmed in such a way that, when it receives from the
detection sensor 49, 50 a signal indicating the presence of something
approaching or inserted and when the mobile part 4 i1s in the operating
position, it allows the passage of the mobile part 4 into the home position
and if necessary of the second retaining means 36 to the second position,
only when the housing 9 does not contain a cartridge 2 which has not yet
been used.

This invention brings important advantages.

First, the third embodiment of the infusion device according to this invention
greatly simplifies the operations for loading the cartridges in the device itself.
Second, the first embodiment of the infusion device according to this
invention simplifies the operations for making two beverages consecutively.
In addition to that, the second embodiment according to this invention helps
{0 prevent user errors.

Finally, it should be noticed that this invention is relatively easy to produce
and that even the cost linked to implementing the invention is not very high.

The invention described above may be modified and adapted in several
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ways without thereby departing from the scope of the inventive concept.
Moreover, all details of the invention may be substituted with other
technically equivalent elements and the materials used, as well as the

shapes and dimensions of the various components, may vary according to
requirements.

18



10

15

20

25

30

WO 2013/042016

CA 02848962 2014-03-17
PCT/IB2012/054762

CLAIMS

1. An infusion device for making beverages using cartridges, such as
capsules or pods, containing at least one food substance, comprising:

an infusion unit (3) comprising at least two parts, at least one of which is
able to move between a home position in which it is distanced from the other
part, and an operating position in which it is coupled to the other part and
with it forms a housing (9) for the cartridge (2), a first standby zone (8) for a
cartridge (2) being formed when the mobile part (4) is in the home position;

a motor (13) which is operatively connected at least to the mobile part
(4) for moving it between the operating position and the home position;

means for preparing the beverage which are operatively associated with
the housing (9), for injecting water into a cartridge (2) contained in it and for
collecting the beverage prepared,;

at least one insertion section (34) for inserting the cartridge (2) in the
device (1), from which the cartridge (2) can then be fed to the first standby
zone (8); and

at least one check and control unit (35) for device (1) operation which is
operatively connected to the motor (13) for controlling the movement of the
mobile part (4) between the home position and the operating position, and to
the preparation means for activating and deactivating water injection,;
characterised In that it also comprises at least one detection sensor (49, 50)
which is coupled to the insertion section (34) for detecting respectively either
something approaching the insertion section (34) from the outside of the unit
(3) or the insertion of something Iin the insertion section (34), the detection
sensor (49, 50) being operatively connected to the check and control unit
(35) for indicating to the latter the presence of something approaching or,
respectively, inserted, and also being characterised in that the check and
control unit (35) Is programmed:
- when at least the mobile part (4) is In the operating position, to bring at

least the mobile part (4) into the home position when it receives from the
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detection sensor (49, 50) a signal indicating the presence of something
approaching or, respectively, inserted; and/or
- when at least the mobile part (4) is in the home position, to bring at least
the self-same mobile part (4) into the operating position after having
received from the detection sensor (49, 50) a signal indicating the presence
of something approaching or, respectively, inserted.
2. The device according to claim 1, characterised in that it also comprises
means for expelling the cartridge (2) from the unit (3) when the mobile part
(4) returns from the operating position to the home position;

first detection means (43) which are associated with the housing (9) for
detecting the presence of a cartridge (2) in it when the mobile part (4) is In
the operating position, and operatively connected to the check and control
unit (35) for indicating to it the presence and/or the absence of a cartridge
(2) In the housing (9), the check and control unit (35) being programmed to
control operation of the device (1) also depending on what is indicated by
the first detection means (43); and
also being characterised in that the check and control unit (35) Is
programmed to bring at least the mobile part (4) into its home position when
it receives from the detection sensor (49, 50) a signal indicating the
presence of something approaching or, respectively, inserted and when the
housing (9) does not contain a cartridge (2) which has not yet been used.
3. The device according to claim 1 or 2, characterised in that the detection
sensor (49, 50) i1s a sensor (50) which is sensitive to changes in lighting,
such as a photodiode, a phototransistor or a photoresistor, or a sensor which
IS sensitive to movement, such as an infrared ray sensor.
4. The device according to claim 1 or 2, characterised in that the detection
sensor (49, 50) is a rotary unit (49) which intercepts the movement path of a
cartridge from the insertion section (34) towards the first standby zone (8).
5. The device according to any of the foregoing claims, characterised In

that it also comprises second retaining means (36) positioned between the
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insertion section (34) and the first standby zone (8), the second retaining
means (36) in turn being able to move between a first position in which they
can retain a cartridge (2) at a second standby zone (37) and a second
position in which they allow the cartridge (2) to advance towards the first
standby zone (8) and means for moving the second retaining means (36)
between said first and second positions, and also being characterised in that
the check and control unit (35) I1s operatively connected to the movement
means for moving the second retaining means (36) between said two
positions.

6. The device according to claim 5, characterised in that it also comprises
second detection means (48) which are associated with the second standby
zone (37) for detecting the presence of a cartridge (2) in it, and operatively
connected to the check and control unit (35) for indicating to it the presence
and/or the absence of a cartridge (2) in the second standby zone (37), the
check and control unit (35) being programmed to control operation of the
device (1) also depending on what is indicated by the second detection
means (48).

7. The device according to claim 6, characterised in that the second
detection means (48) are also the detection sensor (49, 50).

8. The device according to claim 5, 6 or 7, characterised In that, when it
receives from the detection sensor (49, 50) a signal indicating the presence
of something approaching, when at least the mobile part (4) is Iin the
operating position and when the housing (9) does not contain a cartridge (2)
which has not yet been used, the check and control unit (35) Is also
programmed to bring the second retaining means (36) into the second
position.

9. The device according to any of the claims from 5 to 8, characterised In
that the check and control unit (35) is programmed at least to run a cycle for
making two beverages consecutively comprising the following steps:

with a first cartridge positioned at the first standby zone (8), bringing the
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mobile part (4) into the operating position so as to close a first cartridge (2)
In the housing (9);

bringing the second retaining means (36) into the first position so that
they can receive and retain a second cartridge (2) in the second standby
zone (37);

activating water injection for a predetermined time so as to prepare a
first beverage using the first cartridge (2);

bringing the mobile part (4) into the home position, the expulsion means
expelling the first cartridge (2) from the unit (3);

bringing the second retaining means (36) into the second position so
that the second cartridge (2) can reach the first standby zone (8);

bringing the mobile part (4) into the operating position again so as to
close the second cartridge (2) in the housing (9); and

activating water injection again for a predetermined time so as to
prepare a second beverage using the second cartridge (2).
10. The device according to claim 9, characterised in that the check and
control unit (35) is programmed to allow a new activation of water injection
after a first activation only following movement of the mobile part (4) from the
operating position to the home position and then from the home position to
the operating position.
11. The device according to claim 8, 9 or 10, when they depend on claim 4,
characterised in that during the cycle for making two beverages the check
and control unit (35) Is programmed to bring the mobile part (4) into the
home position and the second retaining means (36) into the second position
only if the second detection means (48) indicate in advance the presence of
the second cartridge (2) in the second standby zone (37).
12. The device according to claim 2 and any of the other claims,
characterised in that the check and control unit (35) Is programmed to allow
the activation of water injection only when the first detection means (43)

indicate the presence of a cartridge (2) in the housing (9).

22



10

15

20

25

30

WO 2013/042016

CA 02848962 2014-03-17
PCT/IB2012/054762

13. The device according to claim 5 and any of the other claims,
characterised In that the second retaining means (36) coincide with the
mobile part (4) or are able to move with the mobile part (4) of the unit (3) at
least during normal operation, and are in the first position when the mobile
part (4) I1s In the operating position, and in the second position when the
mobile part (4) is in the home position.

14. The device according to claim 13, characterised in that the second
retaining means (36) comprise at least one mobile element (38) which Is
removably coupled to the mobile part (4) of the unit (3), and means for
uncoupling the mobile element (38) from the mobile part (4) when, during
movement of the mobile part (4), the mobile element (38) opposes said
movement with a force which is greater than a predetermined maximum
force.

15. The device according to claim 14, characterised in that the mobile
element (38) and the mobile part (4) comprise one at least one raised
element (39) and the other at least one recess (40) which is coupled to the
raised element (39), the recess (40) and/or the raised element (39)
extending transversally to the direction of movement and being shaped in
such a way that a force applied between the mobile part (4) and the mobile
element (38) in the direction of movement generates a component of force
on the mobile element (38) which is transversal to the direction of movement
and away from the mobile part (4), and also being characterised in that the
uncoupling means comprise at least one thrust spring (41) acting on the
mobile element (38) and opposing said component of force, for pressing the
mobile element (38) against the mobile part (4), and keeping the recess (40)
coupled to the raised element (39), only for as long as the force acting
between the mobile element (38) and the mobile part (4) is less than the
predetermined maximum force.

16. The device according to any of the foregoing claims, characterised in

that it also comprises safety means (42) for checking the correct positioning
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of the mobile part (4) in the operating and/or home position, the safety
means (42) being operatively connected to the check and control unit (35)
which is programmed to stop device (1) operation if the safety means (42)
indicate to it incorrect positioning of the mobile part (4).

17. The device according to claim 5 and any of the other claims,
characterised in that it also comprises safety means (42) for checking the
correct positioning of the second retaining means (36) in the first and/or the
second position, the safety means (42) being operatively connected to the
check and control unit (35) which is programmed to stop device (1) operation
if the safety means (42) indicate to it incorrect positioning of the second
retaining means (36).

18. The device according to any of the foregoing claims, characterised in
that the first standby zone (8) is formed either between the two parts (4), (5)
of the unit (3) or by one of said parts (4), (5) of the unit (3).
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