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APPARATUS FOR MAKING A BEVERAGE, COMPRISING AN IMAGE
ACQUISITION DEVICE

DESCRIPTION
This invention relates to the sector of apparatuses for making beverages. In
particular, this invention relates to an apparatus for making a beverage
which uses a capsule containing a food substance, the apparatus
comprising an image acquisition device for acquiring at least one image of a
portion of the capsule to be used.
At present there are many prior art types of apparatuses capable of making
beverages, which, in general, comprise an infusion unit in which an infusion
chamber is made, into which, in use, a capsule containing a food substance
can be inserted.
The infusion unit in turn comprises a first part and a second part which are
movable, at least one relative to the other, between a home position, in
which they are at a distance from each other and in which the infusion
chamber is open for allowing the capsule to be positioned in it, and an
infusion position, in which the two parts are coupled to each other and close
the infusion chamber.
There are also beverage making means for making water (in particular, hot
and pressurized water) circulate through the capsule contained in the closed
infusion chamber, thereby causing the beverage to be made, and for
supplying the beverage to the outside of the apparatus.
In the sector there are prior art apparatuses capable of detecting the type of
capsule fed to the apparatus; based on the type of capsule detected, the
apparatus adopts the infusion and supplying parameters (such as
temperature and pressure of the water fed to the capsule) best suited to the
type of capsule.
One particular technology currently used for that purpose involves an optical
recognition of the capsule by means of an image acquisition device which is
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positioned upstream of the infusion chamber or in the infusion chamber. The
image acquisition device is suitable for reading a bar code or a QR-code or
another recognisable code which is present on the capsule.

However, the prior art solutions for this technology have several
disadvantages.

In particular, the image acquisition device is positioned in a part of the
apparatus in which water vapour or moist air may be present, coming from
the infusion chamber and/or from a collection drawer for used capsules. In
contact with a cold surface, the water in the gaseous phase may cause
water condensation and misting over of that surface. That occurs, in
particular, on a viewing window, made of transparent material, which
separates the optical sensor of the image acquisition device from the region
in which the capsule to be recognised passes. This disadvantage is greater
the lower the temperature of the environment is.

Water condensation and misting over of the viewing window of the image
acquisition device may interfere with or even prevent operation of the device
itself and result in more or less serious reading errors.

Therefore, it is necessary to hinder the formation of water condensation or
misting over which may interfere with correct operation of the image
acquisition device.

In some prior art solutions there is a fan for creating a forced airflow on the
viewing window, or the viewing window is positioned in such a way that it is
easily accessible and cleanable by a user. However, the prior art solutions
are not completely satisfactory and effective, as well as involving technical
complications, additional costs or the need for manual intervention by the
user.

In this context the technical purpose which forms the basis of this invention
is to provide an apparatus for making a beverage that overcomes, or at least
reduces, the above-mentioned disadvantages or that offers an alternative
solution to the prior art solutions.
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The technical purpose specified and the aims indicated are substantially
achieved by an apparatus for making a beverage according to claim 1.
Particular embodiments of this invention are defined in the corresponding
dependent claims.

According to one aspect of this invention, the apparatus for making a
beverage comprises a heating device which is positioned in a first region of
the apparatus, whilst the viewing window of the image acquisition device is
positioned in a second region of the apparatus. The first region is at a height
that is lower than the second region and the two regions are in
communication with each other, for example through a channel which joins
them, thereby allowing an airflow from the first region to the second region.
During use, the heating device heats air in the first region and the heated air
flows into the second region, where the heated air can make contact with the
viewing window.

That is useful for heating the viewing window, in order to prevent or in any
case reduce the formation of water condensation on it, in a simple way
which does not require special devices to be positioned near the viewing
window itself. It is also useful for creating ventilation of the second region,
therefore preventing any stagnation of moist air in it. In particular, the flow of
heated air from the first region to the second region is a natural ventilation
which occurs due to a stack effect, thereby avoiding the need for a
mechanical fan.

Essentially, the heated air which flows in the second region enables the
formation of water condensation or misting over on the viewing window to be
hindered or prevented.

In one embodiment, the heating device is or comprises a heater for heating
water for making the beverage. In this case, there is no need to equip the
apparatus with a special heating device for heating the air, instead the
heater already provided for infusion can be used. In use, the thermal energy
for heating the air is a by-product of heating the infusion air. This solution is
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advantageous because it does not add to the cost of the apparatus.
Moreover, since the heating of the heater during use occurs before moist air
responsible for misting over can form, the viewing window is heated in
advance and therefore the formation of water condensation on it is
prevented.

Even more specifically, the heater comprises an outer casing, or shell, which
is at least partly in the first region and which heats up during use of the
heater, so that the heating device heats air in the first region by means of
heat exchange between the outer shell and the air. This solution is
advantageous because it does not require any substantial change to the
heaters already usable in prior art apparatuses.

In one embodiment, the image acquisition device comprises a box-shaped
casing which encloses an inner chamber in which the optical sensor is
housed. The viewing window is a part of the box-shaped casing and the
heating device (in particular, the above-mentioned heater) is positioned
below the box-shaped casing. That is useful for optimising the layout of the
components and for minimising the path of the heated air between the
heating device and the viewing window.

For example, between a bottom wall of the box-shaped casing and the
heating device there is an air passage channel which puts the first region in
communication with the second region. Specifically, that air passage channel
is formed between the outer shell of the heater and the bottom wall of the
box-shaped casing. The flow of heated air from the first region to the second
region occurs in the air passage channel.

In one embodiment, the first region, in which the heating device is located, is
in communication with the environment outside the apparatus by means of
at least one opening or slit in an outer casing or shell of the apparatus. That
is useful for allowing air to enter from the outside into the first region, that air
being intended to be heated by the heating device and to pass in the second
region. The entry of air from the outside is useful in particular because,
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compared with the air already present inside the apparatus, the external air
is drier because it has not received the vapours generated in the apparatus,
for example vapours which may come from the infusion chamber or from a
chamber for collecting used capsules.

Further features and advantages of this invention are more apparent in the
detailed description below, with reference to a preferred, non-limiting
embodiment of an apparatus for making a beverage, comprising an image
acquisition device. Reference will be made to the accompanying drawings,
in which:

- Figure 1 is a perspective view of an apparatus for making a beverage
according to this invention;

- Figure 2 is a perspective, longitudinal sectional view of the apparatus of
Figure 1;

- Figure 3 is a perspective view of an internal unit of the apparatus of Figure
1, that internal unit being shown on its own and extracted from the
apparatus;

- Figure 4 is a longitudinal sectional view of the internal unit of Figure 3;

- Figure 5 is an enlarged detail of the longitudinal sectional view of Figure 4;
- Figure 6 is a perspective, longitudinal sectional view of an enlarged detall
of the internal unit of Figure 3.

In the figures referred to, an apparatus for making a beverage, according to
this invention, has been labelled 1 in its entirety. For making a beverage, the
apparatus 1 uses a capsule (not shown), in particular a disposable capsule,
which contains a food substance, for example coffee powder.

The apparatus 1 is schematically illustrated and in particular several details
relating to known aspects which are not relevant for understanding this
invention have been omitted from the figures.

The apparatus 1 has a shell 10, or outer casing, which encloses and
protects the internal components of the apparatus 1 itself; the internal
components are described below.
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First, the apparatus 1 comprises an infusion unit 2 in which an infusion
chamber 21, which is suitable for receiving the capsule containing the food
substance, is made.

Associated with the infusion chamber 21 there are beverage making means,
which are not illustrated in detail in the figures, since they can be made
according to known methods and are not directly linked to the innovative
aspects of this invention. In use, the beverage making means are suitable
for making water (in particular hot water) circulate through the capsule
contained in the closed infusion chamber 21, thereby causing the beverage
to be made, and for supplying the beverage made to the outside of the
apparatus 1.

The beverage making means comprise a heater 22 for heating the water, a
feeding circuit for feeding water (which is or is not pressurised) to the
infusion chamber 21, and a supplying duct for supplying the beverage made
to the outside. For example, the heater 22 comprises an electric resistor
which heats the water by means of Joule heating effect.

The water to be heated is taken from a tank 13 and the water feeding circuit
comprises a pump.

The beverage making means may also comprise first piercing means 23 for
making a first hole in the capsule, through which to feed the water into the
capsule, and second piercing means 24 for making a second hole through
which to enable the beverage to come out of the capsule.

Since the details of the beverage making means are not part of the
innovative aspects of this invention and are in themselves similar to the prior
art ones, they are only briefly described herein.

The infusion unit 2 comprises a first part 25 and a second part 26 which are
movable, at least one relative to the other, between a home position, in
which the infusion chamber 21 is open, and an infusion position, in which the
infusion chamber 21 is closed. When they are in the home position, the first
part 25 and the second part 26 of the infusion unit 2 are far enough apart to
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allow a capsule to be inserted into the infusion chamber 21, whilst when they
are in the infusion position (shown in Figures 2 and 4), the first part 25 and
the second part 26 are coupled together so that they close the capsule in the
infusion chamber 21. The movement of the first part 25 and the second part
26 between the home position and the infusion position, and vice versa, is
driven manually by a user by means of a lever 14 which pivots at the frame
of the apparatus 1. These aspects are in themselves already known and are
not described in further detail.

In the embodiment shown in the figures, the infusion unit 2 is of the
horizontal type: the first part 25 and the second part 26 are movable one
relative to the other with a horizontal line of movement parallel to a central
axis defined by the infusion chamber 21. Moreover, the infusion chamber 21
is advantageously made substantially entirely in only one of either the first
part 25 or the second part 26 (specifically, in the second part 26), whilst the
other part acts only as a closing element of the infusion chamber 21.
Specifically, the capsule positioned in the infusion chamber 21 has its central
axis substantially horizontal and coinciding with the central axis of the
infusion chamber 21.

For the positioning of the capsule, the apparatus 1 comprises an insertion
opening 31 and a transfer channel 32 which connects the insertion opening
31 to the infusion chamber 21. After having been inserted in the apparatus 1
through the insertion opening 31, the capsule travels along the transfer
channel 32 until it reaches a receiving seat between the first part 25 and the
second part 26 of the infusion unit 2 in the home position.

In particular, the insertion opening 31 is a mouth at the top of the transfer
channel 32 and faces upwards. As shown in the figures, the insertion
opening 31 is located in the top region of the shell 10.

The transfer channel 32 extends substantially from the top down (vertically
or, if necessary, obliquely) and the capsule moves in it thanks to the force of
gravity, falling downwards. If necessary, the transfer channel 32 may be
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equipped with two guiding grooves (not shown) which are located on
opposite sides of the transfer channel 32 and extend parallel to the length of
the transfer channel 32. The guiding grooves, receiving opposite portions of
an annular flange projecting at the top of the capsule, have the function of
guiding the capsule as it falls along the transfer channel 32 and preventing
the capsule from rotating on itself as it falls.

When the first part 25 and the second part 26 of the infusion unit 2 are in the
home position, the bottom of the transfer channel 32 opens onto the
receiving seat which is formed by the space interposed between the first part
25 and the second part 26. When the first part 25 and the second part 26 of
the infusion unit 2 are in the infusion position, the bottom of the transfer
channel 32 is closed by a movable wall 27 which moves with the second part
26.

The apparatus 1 may also comprise retaining means for the capsule (which
can be made in the known way), for retaining the capsule in a standby
position when the first part 25 and the second part 26 are in the home
position and during at least one stretch of their shifting towards the infusion
position, and capsule ejecting means (which can also be made in the known
way) which cause the ejection of the capsule from the infusion chamber 21
at the end of beverage supplying, during the return of the first part 25 and
the second part 26 towards the home position.

The apparatus 1 also comprises a collection chamber 15 for used capsules:
following ejection from the infusion chamber 21 after use, the capsule falls
into the collection chamber 15. The collection chamber 15 is located below
the infusion chamber 21, substantially on the bottom of the apparatus 1, and
is connected to the infusion chamber 21 by a fall channel 16. The collection
chamber 15 is in communication, through the infusion chamber 21, with the
capsule transfer channel 32.

The connection chamber 15 is part, for example, of a drawer which, being
extractable from the main body of the apparatus 1, allows regular removal
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and elimination of used capsules. In particular, the extractable drawer also
comprises a support 17 for a cup intended to receive the beverage supplied
by the apparatus 1.

The apparatus 1 comprises an image acquisition device 4 which is intended
to acquire at least one image of a portion of the capsule. Specifically, the
image acquisition device 4 is used for acquiring one or more images of at
least one identification portion of the capsule, that is to say, a portion on
which a bar code or another graphical element, which is in itself visible and
recognisable, is present. For example, that graphical element is constituted
of a word or figurative mark, preferably registered, thus allowing an
indication to the consumer that the capsule in question is compatible with the
apparatus 1 and is approved by the manufacturer of the apparatus 1.

In particular, the image acquisition device 4 is associated with the transfer
channel 32 and, in use, acquires at least one image of a portion of the
capsule before the latter reaches the infusion chamber 21. In fact, the image
acquisition device 4 is positioned along the capsule feeding path, outside the
infusion chamber 21. Therefore, the image acquisition device 4 is configured
to acquire one or more images of the capsule when the latter is at an image
capture zone 40 in which, in use, the capsule is located or passes.
Specifically, the image capture zone 40 is a stretch of the transfer channel
32.

First, the image acquisition device 4 comprises at least one optical sensor
42 facing towards the image capture zone 40. The optical sensor 42 is for
example a sensor with CMOS technology and in particular operates at least
in the visible light spectrum. The image acquisition device 4 also comprises
at least one light emitting element for, in use, lighting the image capture zone
40 and the capsule in it. The at least one light emitting element is for
example constituted of one or more LEDs which produce white light.

The apparatus 1 comprises a viewing window 45, made of transparent
material (for example polymethyl methacrylate), which is interposed between
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the optical sensor 42 and the image capture zone 40. The viewing window
45 has a first face 451 which is facing towards the optical sensor 42 and a
second face 452 which is facing towards the image capture zone 40.

For example the viewing window 45 is a wall which separates the optical
sensor 42 from the image capture zone 40 in the transfer channel 32, for
protecting the optical sensor 42 from dirt or vapours coming from the transfer
channel 32 itself. During use, the optical sensor 42 sees the capsule in the
image capture zone 40 through the viewing window 45.

In particular, the image acquisition device 4 comprises a box-shaped casing
5, which encloses an inner chamber 50 in which the optical sensor 42 is
housed. The viewing window 45 is a part of the box-shaped casing 5, being
a front wall of the latter.

The box-shaped casing 5 also comprises lateral walls, including a bottom
wall 52, which are connected to the front wall and laterally delimit the inner
chamber 50. If necessary, the front wall and the lateral walls are made in one
piece. The box-shaped casing 5 may also comprise a rear wall 54 which is
on the opposite side to the front wall and is therefore further from the image
capture zone 40. That rear wall 54 may be a separate piece, for example a
panel fixed to the lateral walls, which closes the back of the inner chamber
50. The optical sensor 42, the light emitting element and any other electronic
components of the image acquisition device 4 may be supported by the rear
wall 54.

In order to prevent moisture or dirt from being able to penetrate the inner
chamber 50, the box-shaped casing 5 is substantially hermetically sealed.
The apparatus 1 comprises an electronic processing unit, suitable for
managing the image acquisition device 4 and for processing the images
obtained from the optical sensor 42.

In the embodiment illustrated, the image acquisition device 4 is positioned in
a lateral seat 33 relative to the transfer channel 32. As shown in Figures 4 to
6, the viewing window 45 is at a distance from the transfer channel 32 and is

10
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in a back position in the lateral seat 33. Thanks to this aspect, the viewing
window 45 is not directly struck by the moist air or water vapour rising in the
transfer channel 32 from the infusion chamber 21 and/or from the collection
chamber 15 for used capsules.

However, this aspect can in itself be not enough to prevent the formation of
water condensation and misting over on the viewing window 45. In order to
prevent or at least reduce this disadvantage, an apparatus 1 according to
this invention is configured to produce heated air ventilation in the region
where the viewing window 45 is located, as described below.

The apparatus 1 comprises a heating device 6, which is positioned in a first
region 11 of the apparatus 1 and is suitable for heating air located in the first
region 11, such as the air which is around the heating device 6. In practice,
the first region 11 is, or is part of, a first chamber of the apparatus 1. The
heating device 6 is located in that first chamber and the air in the first
chamber is in contact with the heating device 6, so that during use of the
apparatus 1 there is a heat transfer from the heating device to the air.

The viewing window 45 is positioned in a second region 12 of the apparatus
1, in particular in said lateral seat 33 relative to the transfer channel 32. In
practice, the second region 12 is, or is part of, a second chamber of the
apparatus 1; the viewing window 45 is positioned on, or is facing, the second
chamber; the air in the second chamber is in contact with at least one of the
faces 451, 452 of the viewing window 45.

The first region 11 and the second region 12 are in communication with each
other, through an opening, a passage, a channel or a duct. Therefore, an
airflow is allowed from the first region 11 to the second region 12.

Moreover the first region 11 is at a height which is lower than the second
region 12. Relative to a horizontal supporting surface on which the
apparatus 1 rests during normal use, the first region 11 is at a distance from
that supporting surface which is less than the distance of the second region
12 from the same supporting surface. In practice, the air in the first region 11

11
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receives heat from the heating device 6 at a height lower than the height at
which the air in the second region 12 is in contact with the viewing window
45. In particular, the heating device 6 is positioned at a height lower than the
height at which the viewing window 45 is located.

During use of the apparatus 1, the heating device 6 heats air in the first
region 11 and, thanks to the communication between the two regions 11, 12
and their relative arrangement at different heights, the heated air passes into
the second region 12, where the heated air can make contact with the first
face 451 and/or the second face 452 of the viewing window 45.
Consequently the viewing window 45 is heated by the heated air, which
therefore makes any already-formed water condensation evaporate and
prevents the formation of more water condensation on the viewing window
45, thanks to the heating of the viewing window 45 itself. Moreover the flow
of heated air creates ventilation which carries away the moist air near the
viewing window 45, thereby lowering the dew point.

An apparatus 1 according to this invention is therefore useful for improving
operation of the image acquisition device 4, preventing the latter from being
troubled by misting over of the viewing window 45 due to water
condensation.

Specifically, the heated air is made to flow from the first region 11 to the
second region 12 by a natural ventilation that occurs due to a stack effect.
The configuration of the apparatus 1 is such that the heated air in the first
region 11 tends to spontaneously pass into the second region 12. In fact,
since the air is heated in the first region 11 which is at a lower height than
the second region 12 with which it is in communication, the lower density of
the heated air causes it to rise and go into the second region 12.

The natural ventilation is further promoted by the fact that, as in the
embodiment illustrated, the second region 12 is in communication with the
capsule transfer channel 32 (or even the second region 12 is part of the
capsule transfer channel 32). Therefore, in use the heated air can make
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contact with the second face 452 of the viewing window 45 and can go into
the capsule transfer channel 32 until it comes out through the insertion
opening 31. In practice the transfer channel 32 constitutes an outlet chimney
for the air heated in the first region 11, whilst the second region 12 is
interposed between the first region 11 and the outlet chimney.

Specifically, as shown in the figures, the second region 12 is between the
viewing window 45 and the transfer channel 32.

In an alternative embodiment, although less advantageous, the heated air
can make contact with the first face 451 of the viewing window 45 (that is to
say, the face facing towards the optical sensor 42); the second face 451 can
be heated by thermal conduction through the viewing window 45.

In the embodiment illustrated, as already described above, the viewing
window 45 is part of a box-shaped casing 5 which encloses the inner
chamber 50 containing the optical sensor 42.

In particular, the heating device 6 is positioned below the box-shaped casing
5.

Moreover an air passage channel 57, which puts in communication the first
region 11 and the second region 12, is between the bottom wall 52 of the
box-shaped casing 5 and the heating device 6. The path of the channel 57 is
illustrated with a dash - dot line in Figure 5. The bottom wall 52 of the box-
shaped casing 5 is at a distance from the heating device 6 and in the space
between them the channel 57 is defined, which on one side opens onto the
first region 11 (above the heating device 6) and on the other side opens onto
the second region 12 (just below the viewing window 45). The flow of heated
air from the first region 11 to the second region 12 is in said channel 57.

The first region 11 communicates with the environment outside the
apparatus 1 by means of at least one opening or slit 19 in the outer shell or
casing 10 of the apparatus 1. Therefore, the heated air which passes into the
second region 12 is replaced by air from outside which enters the first region
11 through said opening or slit 19. That is useful for preventing the heated air
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from being replaced by air from inside the apparatus 1 which could be
damper than the air from outside and therefore, when in turn heated, could
be less effective against misting over of the viewing window 45. Specifically,
the opening or slit 19 is at the first region 11, onto which it opens directly.

In an alternative embodiment, the opening or slit 19 is not present and the
air from outside enters the first region 11 through passages which are not
sealed airtight and remain in the contact zones between the various parts of
which the outer shell or casing 10 is composed. It should be noticed that the
flow of heated air which passes between the first region 11 and the second
region 12 is relatively small, as is the required flow of air from outside.

In the embodiment illustrated, the apparatus 1 also comprises at least one
partition wall 18 which separates the collection chamber 15 from the first
region 11. That is useful for preventing moist air rising from the used
capsules from reaching the first region 11 and, from there, the second region
12.

In the embodiment illustrated, the heating device 6 is or comprises the
heater 22 for heating the water intended for the infusion chamber 21. In
practice, preparation of the hot water for infusion is the main function of the
heater 22, which as a secondary effect also heats the air in the first region
11. That is useful for obtaining a further advantage (that is to say, preventing
misting over of the viewing window) without the need to provide an additional
special device.

Since the heater 22 is activated before making the beverage, heating takes
place before moist air can be released by the infusion chamber or by the
used capsules and, therefore, misting over of the viewing window 45 is
prevented right from the start of operation of the apparatus 1.

In particular, the heater 22 comprises an outer shell (or casing) 60 which is
at least partly in the first region 11 and which heats up during use of the
heater 22, so that the heating device 6 heats air in the first region 11 by
means of heat exchange between the outer shell 60 and the air. In practice,
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that enables good use to be made of the heat which would be lost by the
heater 22 through its shell.

Moreover, as shown in the figures, the outer shell 60 of the heater 22 is at a
distance from the bottom wall 52 of the box-shaped casing 5 of the image
acquisition device 4, therefore the air passage channel 57 is formed
between the outer shell 60 and the bottom wall 52.

For more details about the known aspects of the apparatus 1, see for
example what is described in patent applications WO 2015/019248 A1,
WO 2015/019249 A1 and WO 2017/134544 A1 in the name of the same
Applicant, whose content is incorporated herein by reference.

The invention described above may be modified and adapted in several
ways without thereby departing from the scope of the appended claims.

All details 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.
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