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(54) Title: SYSTEM FOR MAKING BEVERAGES

(57) Abstract: A system (1) for making beverages comprises a capsule

holder (11) and a capsule (2) containing a powdered food substance which

N can be extracted to make a beverage; the capsule (2) comprises a body (3)
/ 1 comprising a lower wall (4), a lateral wall (5), a lid (7) and a filter bag (9).
TS T ;

14/ /

The system (1 ) also comprises injection means (13) for injecting water into
the capsule (2) through the lid (7) and collecting means (16) comprising a
piercing element (17) for piercing the lower wall (4). The inside of the cap-
sule (2), at the lower wall (4), comprises a protection element (20) for pre-
venting contact between the piercing element (17) and the filter bag (9). The
protection element (20) together with at least the lower wall (4) forms an an-

nular chamber (21), extending around an axis of extension (8) and being in

; | \
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fluid communication with the filter bag (9), and forms a seat (33) facing to-
wards the lid (7), in which a lower part (37) of the filter bag (9) is inserted,
and which is surrounded by the annular chamber (21). The piercing element
(17) is positioned off centre relative to the axis of extension (8), passes
through the lower wall (4) at the annular chamber (21) and is partly inserted
in said chamber.
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SYSTEM FOR MAKING BEVERAGES
DESCRIPTION

This invention relates to a system for making beverages. In particular
reference is made to those systems for making beverages based on
capsules containing a powdered food substance (for example coffee
powder) which can be extracted by passing water (which may be
pressurised) through it to make a beverage (for example coffee). However, in
the context of this invention, the term powdered food substance refers to any
substance which can be extracted by infusion or which is soluble, for
example coffee, tea, infusions, soups, etc.
More particularly reference is made to those systems which use capsules
comprising a substantially cup-shaped body, composed of a lower wall and a
lateral wall, a lid which closes the top of the body and a filter bag positioned
inside the body and in which the powdered food substance is located.
In more detail, the invention is intended for those systems for making
beverages which inject water through the lid and extract the beverage
through the lower wall of the capsule. The water injected into the capsule
makes contact with the powdered food substance inside the filter bag which
allows the beverage made in this way to pass through but retains the
powdered food substance, preventing it from leaving the capsule. Such
systems, in particular, comprise beverage collecting means comprising a
needle used to pierce the lower wall of the capsule to allow the beverage to
come out through the hole made in that way (or between the needle and the
lower wall or through a channel made in the needle itself). If the needle or a
piercing element in general were to make contact with the filter bag, the
latter could be pierced and no longer fulffil its function, the result being that
part of the powdered food substance could come out with the beverage.
Consequently, prior art systems use strategies for avoiding contact between
the piercing element and the filter bag. However, these prior art systems
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have several disadvantages.

For example, patent US 5325765 describes a capsule containing a filter bag
which is sealed to the lateral wall at the lid of the capsule. Contact between
the filter bag and the piercing element is avoided by the substantially conical
or frustoconical shape of the filter bag itself which narrows, along an axis of
extension substantially perpendicular to the lid and to the lower wall and
passing through the centre of them, from a wider cross-section at the lid to a
narrower cross-section at the lower wall. The piercing element passes
through the lower wall off centre relative to the axis of extension and
penetrates the inside of the capsule in such a way that it does not intercept
the filter bag. However, since the filter bag is flexible, the part of the filter bag
which forms the tip of the cone could move on the lower wall and come out
of alignment with the axis of extension (for example following movements of
the capsule), causing the filter bag to intercept the piercing element.

In contrast, patent US 2010/0288131 describes a capsule substantially
similar to that just presented, the difference being that the filter bag |
substantially has a frustoconical shape, with the smaller base of it facing
towards the lower wall and distanced from it by a distance which is greater
than the maximum distance from the lower wall which the tip of the piercing
element reaches when it penetrates inside the capsule.

However, both of these solutions require special filter bag shapes. Such
special filter bag shapes (with an accentuated taper or a reduced height)
means that the space inside the filter bag is decidedly less than that
available inside the body of the capsule. Consequently, the quantity of
powdered food substance which can be stored in the capsule is decidedly
less than that which can be stored in the internal space formed by the body
of the capsule. Moreover, such solutions require the filter bag to be glued or
sealed to the lateral wall of the body or to the lid and that it is suspended in
such a way that it is raised off the lower wall. Therefore, a high level of filter
bag fixing strength must be guaranteed, since if the filter bag becomes
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detached, for example during capsule transportation or due to a simple jolt, it
would compromise use of the capsule, since it could cause the filter bag to
break after the piercing element has penetrated inside the capsule.

Patent US 2011/0076361 also describes a capsule which has a disk-shaped
base positioned on the lower wall and on which the filter bag can rest. The
disk-shaped base has a hole made at the centre of it. The entry of the
piercing element through the lower wall occurs off centre and therefore not at
the central hole. After the piercing element has penetrated the capsule, it
impacts against the face of the disk-shaped base opposite to that on which
the filter bag rests, laterally lifting the base until it reaches a position in which
it is at an angle relative to the lower wall and consequently lifting the filter
bag which in that way cannot make contact with the piercing element.
However, such a solution means that the filter bag cannot be completely
filled with powdered food substance. Moreover, lifting the base compresses
the powdered food substance between the base and the lid, therefore
causing packing of the powdered food substance which hampers the
passage of the water through the packed powder, especially when the water
is not pressurised. Moreover, since the base is angled, the compression of
the powdered food substance occurs mainly in a region at the portion of the
base lifted furthest away from the lower wall, that is to say, that at the
piercing element. The water entering the capsule, encountering greater
resistance at the region where the powdered food substance is compressed,
creates a preferred path in the region where it is less compressed, meaning
that it does not permeate the powdered food substance evenly. Moreover,
the angling of the base promotes the accumulation of beverage in the filter
bag region at the portion of base in contact with the lower wall, thereby
obstructing the discharge of the beverage

In this context, the technical purpose which forms the basis of this invention
is to provide a system for making beverages which overcomes the above-

mentioned disadvantages.
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In particular, the technical purpose of this invention is to provide a system for
making beverages which allows a large quantity of powdered food
substance to be stored in the capsule, the filter bag to be kept intact, and
which allows homogeneous permeation, that is to say, wetting, of the
powdered food substance.

The technical purpose specified and the aims indicated are substantially
achieved by a system for making beverages 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 a system for making
beverages, in which:

- Figure 1 is a vertical cross-section of part of a system, in accordance with
this invention, comprising a capsule, injection means and collecting means;

- Figure 2 is a vertical cross-section of the system of Figure 1 in which the
fiter bag has been removed;

- Figure 3 is a vertical cross-section of a second embodiment of the system
of Figure 1;

- Figure 4 is an axonometric top view of a detail of the system of Figure 1;

- Figure 5 is an axonometric bottom view of the detail from Figure 4;

- Figure 6 is a vertical cross-section of a part of a system made in
accordance with a third embodiment. |

With reference to the accompanying drawings, the numeral 1 denotes in its
entirety a system for making beverages according to this invention.

The system 1 according to this invention comprises a capsule 2 containing
at least one powdered food substance which can be extracted by passing
water through it to make a beverage. The powdered food substance, for
example powdered coffee, can be extracted for example by infusion or is
soluble to make a beverage such as coffee or tea, infusions, soups, etc.

The capsule 2 comprises a substantially cup-shaped body 3 which in turn
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comprises a lower wall 4 and a lateral wall 5 connected to the lower wall 4.
In the preferred embodiments illustrated in the accompanying drawings, the
lower wall 4 is substantially circular and the lateral wall 5 extends
substanﬁally with a conical shape: consequently the body 3 of the capsule 2
is substantially frustoconical. However, in alternative embodiments the lower
wall 4 of the capsule 2 may adopt different shapes and the lateral wall 5 may
be shaped accordingly, just as the lateral wall 5 may adopt different shapes
and for example may be substantially cylindrical. The lateral wall 5 in
particular, advantageously extends from the lower wall 4 to form an upper
edge 6. The capsule 2 also comprises a lid 7 which closes the top of the
body 3 and is advantageously sealed at the upper edge 6. Between a central
point of the lid 7 and a central point of the lower wall 4 there is an axis of
extension 8 of the capsule 2, passing through said central points (Figure 2).

The capsule 2 also comprises a filter bag 9 inserted in the body 3 for
separating the powdered food substance at least from the lower wall 4.
Advantageously, in the preferred embodiment the filter bag 9 comprises at its
top an upper opening 10 facing towards the de 7 and preferably located
close to the lid 7 in such a way as to contain the powdered food substance
between itself and at least the lid 7. The filter bag 9 is advantageously
connected to the lateral wall 5 or to the lid 7 substantially at the perimeter of
the upper opening 10. In the embodiments illustrated it is sealed to the
lateral wall 5 of the body 3 of the capsule 2, as shown in Figures 1 and 3. In
other cases, the filter bag 9 may in contrast be directly sealed to the lid 7 of
the capsule 2 at the upper opening 10 or may even be positioned between
the upper edge 6 and the lid 7. Moreover, the filter bag 9 may be sealed at a
substantially annular portion of the lateral wall 5 located in any intermediate
position between the lid 7 and the lower wall 4. The filter bag 9 is
advantageously made of a material which is permeable to the beverage, for
example coffee, but which prevents the powdered food substance from

passing through it.
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The system 1 also comprises a capsule holder 11, visible in Figure 6 (but not
shown in the other figures), forming a housing 12 inside it for
accommodating the capsule 2. The capsule holder 11 advantageously also
forms an upper entrance through which the capsule 2 can be inserted in the
housing 12. Advantageously in the embodiments illustrated, the capsule 2
and the capsule holder 11 are such that, once the capsule 2 has been
inserted in the housing 12, the lower wall 4 and the lateral wall 5 are near to
the walls of the housing 12 whilst the lid 7 is at the entrance (as shown in
Figure 6). In fact, the housing 12 is advantageously shaped to match the
capsule 2, that is to say, the lower wall 4 and the lateral wall 5. However, in
other embodiments, there may also be other solutions.

The system 1 also comprises injection means 13 for injecting water into the
capsule 2, the means being associated,. directly or indirectly, with the
capsule holder 11 for injecting water into the capsule 2 through the lid 7.
Advantageously, the injection means 13 comprise at least one injection
needle 14 (Figures 1 to 3 and 6) which allows the injection of liquid, most
likely watér, through the lid 7, substantially in the known way. The injection
needle 14 may advantageously penetrate inside the body 3 of the capsule 2
inside the filter bag 9 at the upper opening 10. In the preferred embodiment
the injection means 13 also comprise a contact element 15 (Figure 6)
against which the capsule 2 can rest substantially at the upper edge 6 and/or
the lid 7. The contact element 15 and the capsule holder 11 can
advantageously move relative to each other between an open position in
which they are distanced from one another and allow insertion of the capsule
2 through the entrance (Figure 6) and a closed position in which they are
clamped together (not illustrated), if necessary retaining between them the
upper edge 6 of the lateral wall 5 if it projects from the lateral wall 5 itself, to
create a watertight seal between them. Advantageously, the injection needle
14 is mounted on the contact element 15 (Figure 6) and penetrates through
the lid 7 of the capsule 2 after the capsule holder 11 and the contact element
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15 have passed from the open position to the closed position, or after the
closed position has been reached, substantially in the known way. In an
alternative embodiment (not illustrated) the watertight seal is not formed
between the contact element 15 and the capsule 2 but instead it is obtained
by means of only the contact between the lid 7 of the capsule 2 and a
cylindrical seal which surrounds the injection needle 14. After the lid 7 has
been pierced by the injection needle 14, the cylindrical seal rests on the lid 7
itself. The water injected into the capsule'2 applies a pressure to the lid 7
which allows an increase in the adhesion between the lid 7 and the
cylindrical seal, thereby creating the watertight seal.

The system also comprises collecting means 16 for collecting the beverage
which are mounted in the capsule holder 11 at the housing 12 for collecting
the beverage which comes out through the lower wall 4. The collecting
means 16 may be of various types and advantageously allow collection of
the beverage coming out of the capsule 2 when the latter is inserted in the
housing 12 with the capsule holder 11 and the contact element 15 in the
closed position. As shown in the accompanying Figures from 1 to 3 and 6,
the collecting means 16 comprise at least one piercing element 17 for, in
use, making a hole in the lower wall 4 through which the beverage can come
out of the capsule 2. Advantageously, the piercing element 17 is hollow and
allows the beverage to come out through it. In contrast, in other
smbodiments, such as that shown in Figure 6, the piercing element 17 is not
10llow and the beverage comes out, for example, between the piercing
slement 17 itself and the lower wall 4. For example, in the embodiment
llustrated in Figure 6, the piercing element is substantially a blade which has
1 groove 18 on its surface which, being recessed relative to the outline of the
dlade, forms a passage between the blade itself and the lower wall 4 through
~vhich the beverage can come out of the capsule 2. The collecting means 16
somprise a dispensing duct 19 which allows the beverage to be conveyed
owards its destination, probably a dispensing spout. However, in the context
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of this invention, the term piercing element 17 refers to any element able to
pierce or tear the lower wall 4 and to at least partly penetrate inside the
capsule 2. Advantageously, in the preferred embodiments, the piercing
element 17 penetrates inside the capsule 2 after the capsule holder 11 and
the contact element 15 have passed from the open position to the closed
position, or when they are already in the closed position, substantially in the
known way. In the former case, for example, the piercing element 17 will be
mounted in the capsule holder 11 at the housing 12 and may be fixed to the
capsule holder 11 (Figure 6). In contrast, in the latter case the piercing
element 17 may be associated with an element which is mobile relative to
the capsule holder 11 which, after a movement, when the capsule 2 is
inserted in the housing 12 between the contact element 15 and the capsule
holder 11, may pierce the lower wall 4 (solution not illustrated).

Returning to the description of the capsule 2, it also comprises a protection
element 20 positioned inside the body 3, substantially at the lower wall 4, for
preventing contact between the piercing element 17 and the filter bag 9
(Figures 1 to 6 and in particular 4 and 5).

The protection element 20 forms an annular chamber 21 between itself and
at least the lower wall 4. In the preferred embodiments illustrated, since the
lower wall 4 is substantially circular, the protection element 20 is also at least
mainly circular if seen according to the axis of extension 8: in that case the
annular chamber 21 will advantageously also have a mainly circular
extension and in particular, as shown more clearly in Figures 4 and 5, it will
have a substantially toroidal shape. However, the protection element 20 may
have different shapes. In general, as described in more detail below, the
shape of the protection element 20 may also differ from that of the lower wall
4,

More precisely, the protection element 20 forms the annular chamber 21
between itself and at least a substantially annular portion of the lower wall 4.
However, advantageously, the protection element 20 may aiso form the
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annular chamber 21 between itself, the lower wall 4 and the lateral wall 5
and in particular, with reference to the latter, at a substantially annular
portion of it.

The annular chamber 21 is inside the body 3, is located between the lower
wall 4 and the lid 7, and extends about the axis of extension 8. As described
in more detail below, during operation the piercing element 17 pierces the
lower wall 4 off centre relative to the axis of extension 8 and at the annular
chamber 21. In fact, in the preferred embodiments illustrated,
advantageously, the protection element 20 forms an annular chamber 21
with circular extension which substantially always remains at the same
distance from the axis of extension 8. In that way, whatever the orientation of
the capsule 2, or its rotation about the axis of extension 8, depending on the
shape of the capsule 2 and of the housing 12, the piercing element 17
always pierces the lower wall 4 at the annular chamber 21.

In the embodiments illustrated in Figures 1 to 3 and 6, the capsule 2 is
symmetrical about the axis of extension 8. Consequently, the annular
chamber 21 extends, about the axis of extension 8, following the extension
of the lateral wall 5 about the axis of extension 8. The capsule 2 may be
positioned in the housing 12 rotated about the axis of extension 8 as desired
and in any case the piercing element 17 will always penetrate the lower wall
4 at the annular chamber 21.

As already indicated, when the capsule 2 is inserted in the housing 12, the
piercing element 17 is positioned off centre relative to the axis of extension
8, passes through the lower wall 4 and, after piercing, is partly inserted in the
body 3 at the annular chamber 21. In that way the piercing element 17
penetrates inside the capsule 2 inside the annular chamber 21 formed by the
protection element 20, therefore avoiding contact with the filter bag 9 which
is kept distanced from the lower wall 4 of the protection element 20.
Advantageously, the piercing element 17 is calibrated to penetrate the
capsule 2 by a distance which is less than the height of the annular chamber
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21 in a direction substantially paraliel with the direction of action of the
piercing element 17 (which is advantageously parallel with the axis of
extension 8).

The shape of the annular extension of the annular chamber 21 and its
position on the lower wall 4, or its distance from the axis of extension 8, are
closely related to the position of the piercing element 17 (or more than one
of them if there are multiple elements), and vice versa. In other words,
depending on the misalignment (in terms of distance) between the position
of the piercing element 17, or the point it identifies on the lower wall 4 where
penetration occurs, and the direction identified by the axis of extension 8, the
position of the annular chamber 21 will also vary. In particular, the annular
chamber 21 is located on the lower wall 4 in a position such that the piercing
element 17 penetrates the lower wall 4 at it. In that way, the piercing element
17, penetrating the capsule 2, will be partly inserted in the annular chamber
21. The annular chamber 21 will advantageously extend more according to
the direction of action of the piercing element 17, which in the preferred
embodiments illustrated is advantageously parallel with the axis of extension
8.

In the embodiments illustrated, the protection element 20 is substantially a
rigid or semi-rigid structure which rests, inside the body 3 of the capsule, on
the lower wall 4. In other embodiments the protection element 20 may in
contrast be an integral part of the lower wall 4 and/or of the lateral wall 5 of
the body 3 of the capsule 2. In yet other embodiments the protection
element 20 may in contrast be in contact with only the lateral wall 5,
although it is advantageously positioned near to or at the lower wall 4.
Advantageously, in the embodiments illustrated, proceeding from the lateral
wall 5 towards the axis of extension 8, the protection element 20 comprises
a substantially annular first wall 22, having a first inner face 23 and a first
outer face 24, and a substantially annular second wall 25, having a second

inner face 26 and a second outer face 27. In Figures 1 to 3 and 6 the first

10



WO 2013/171649 PCT/IB2013/053868

wall 22 is the one closest (or which starts at a point closest) to the lateral
wall 5, while the second wall 25 is that positioned internally relative to the
first wall 22, with reference to the axis of extension 8, that is to say, it is the
wall which ends at a point further from the lateral wall 5.

The second wall 25 is advantageously connected to the first wall 22 by
means of a substantially annular connecting portion 28. The connecting
portion 28 may be of various types. It may be simply formed by the
substantially annular portion where there is contact between the first wall 22
and the second wall 25 (solution not illustrated). In contrast, in the
embodiment illustrated the connecting portion 28 has a certain width and
separates the first wall 22 and the second wall 25, distancing them from
each other where it is located. In particular, as is shown more clearly in
Figure 4, the connecting portion 28 is substantially shaped like a circular
crown whose surface is substantially flat and extends substantially parallel
with the lower wall 4. In other embodiments the surface of the connecting
portion 28 may be variously curved, for example concave, convex,
corrugated, etc.

As already indicated, the first wall 22 and the second wall 25 delimit the
annular chamber 21. Moreover, advantageously, at least one out of the first
wall 22 and the second wall 25 extends away from the lower wall 4. That is
to say, at least one out of the first wall 22 and the second wall 25 will from
two edges 29 at its ends, one of which will be closer to the lower wall 4 than
the other: at least one out of the first wall 22 and the second wall 25 will
therefore not be parallel with the lower wall 4. In other words, observing a
cross-section identified by a plane passing through the axis of extension 8,
at least one out of the first wall 22 and the second wall 25 extends at least
mainly transversally to the lower wall 4. In other words, observing again in
cross-section, at least one out of the first wall 22 and the second wall 25
extends at least mainly in a direction which is transversal but not orthogonal

to that defined by the axis of extension 8.

11



WO 2013/171649 PCT/IB2013/053868

- Advantageously, the first wall 22 and the second wall 25 delimit the annular
chamber 21 with the respective first innér face 23 and second inner face 26.
In the preferred embodiment illustrated, the first inner face 23 and the
second inner face 26 are substantially opposite each other. Therefore, the
protection element 20 delimits the annular chamber 21 with the first inner
face 23, the second inner face 26 and a third inner face 30 formed by the
side of the connecting portion 28 facing towards the lower wall 4.

As already indicated, advantageously, in the preferred embodiment the
annular chamber 21 is formed between the protection element 20 and the
lower wall 4. In the preferred embodiments illustrated in the accompanying
drawings, both the first wall 22 and the secohd wall 25 extend away from the
lower wall 4. In particular, in the case in Figures 1 to 5, the first wall 22 and
the second wall 25 converge with each other as they extend away from the
lower wall 4. Therefore, the annular chamber 21-is delimited by the first inner
face 23, the second inner face 26, the third inner face 30 and the lower wall
4. Seen according to a cross-section identified by a plane passing through
the axis of extension 8, at the annular chamber 21 the protection element 20
substantially has an inverted U shape.

In an alternative embodiment, only one out of the first wall 22 and the
second wall 25 extends away from the lower wall 4. For example, the
second wall 25 may extend substantially parallel with the lower wall 4
proceeding from the axis of extension 8 towards the lateral wall 5 as far as
the connecting portion 28, where it meets the first wall 22 which in contrast
extends away from the lower wall 4. In this alternative embodiment, the
protection element 20, at the annular chamber 21, seen according to a
cross-section identified by a plane passing through the axis of extension 8,
substantially has an inverted L shape oriented inwards, that is to say, with
the second wall 25 substantially projecting from the connecting portion 28
towards the axis of extension 8.

Alternatively, as already indicated, the annular chamber 21 may be formed

12
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between the protection element 20, the lower wall 4 and the lateral wall 5. In
this case, it is possible that only the second wall 25 extends away from the
lower wall 4. For example, the first wall 22 may extend substantially parallel
with the lower wall 4 proceeding from the lateral wall 5 towards the axis of
extension 8 as far as the connecting portion 28, where it meets the second
wall 25 which extends away from the lower wall 4. In this case the protection
element 20, at the annular chamber 21, seen according to a cross-section
identified by a plane passing through the axis of extension 8, substantially
has an inverted L shape oriented outwards, that is to say, with the first wall
22 substantially projecting from the connecting portion 28 away from the axis
of extension 8. '
In the preferred embodiments illustrated in the accompanying drawings, the
first wall 22 comprises, at the end opposite to the connecting portion 28, a
first contact portion 31 (Figure 5). Advantageously, the protection element 20
is éubstantially in contact with the body 3 of the capsule 2 by means of the
first wall 22 at said first contact portion 31.

The first contact portion 31 is substantially in contact with the lower wall 4 or
with the lateral wall 5. Advantageously, in the preferred embodiments, the
first contact portion 31 is substantially in contact with the lower wall 4.
Alternatively, for example in the case in which the first wall 22 extends away
from the lateral wall 5, as in the above-mentioned example, the first contact
portion 31 will be substantially in contact with the lateral wall 5.

in this context, the term contact refers to both fixing by interference and
simply resting. Moreover, obviously, the first contact portion 31 may be
connected (for example sealed) to the body 3 of the capsule 2 rather than
simply being in contact with it.

Moreover, advantageously, in the preferred embodiment illustrated in Figures
1, 2, 4 and 5, the protection element 20 comprises one or more first
passages 32 made at the first contact portion 31, said first passages 32

allowing fluid communication between the inside of the annular chamber 21

13
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and the filter bag 9, or with the rest of the inside of the body 3 of the capsule
2. Said first passages 32 are made substantially at the first contact portion
31 and extend on the first wall 22. In that way, in the preferred embodiment
illustrated in Figure 1, the first passages 32 allow fluid communication
through the space existing between the lateral wall 5 and the protection
element 20 at the first wall 22. In fact, the annular chamber 21 is in fluid
communication with the filter bag 9, that is to say, with the rest of the inside
of the body 3 of the capsule 2.

Advantageously, the protection element 20 allows the filter bag 9 to be
separated from the lower wall 4 at least at its portion forming the annular
chamber 21. The protection element 20 forms a seat 33 for the filter bag 9
(Figure 2). Said seat 33 is facing towards the lid 7 and is located at the
centre of the annular chamber 21. In other words, relative to the axis of
extension 8, the seat 33 is positioned radially inside the annular chamber 21,
which therefore surrounds it. The filter bag 9 is partly inserted in the seat 33.
Since the piercing element 17 acts,off centre relative to the axis of extension
8 and at the annular chamber 21, it cannot make contact with the filter bag 9
even at the seat 33. Advantageously, the seat 33 substantially corresponds
to a recess of the protection element 20 towards the lower wall 4, in the
direction defined by the axis of extension 8, relative to the portion of the
protection element 20 which forms the annular chamber 21. In other words,
the seat 33 forms a gap at the centre of the protection element 20, which is
surrounded by the annular chamber 21. The base 34 of the filter bag 9 is
partly inserted in that gap, in such a way that it substantially occupies the
corresponding space.

In fact, advantageously, the filter bag 9 has a cross-section, assessed
perpendicularly to the axis of extension 8, which varies. In more detail, the
filter bag 9 comprises an upper part 36 and a lower part 37, the upper part
36 having, perpendicularly to the axis of extension 8, a cross-section greater

than that of the lower part 37. In the preferred embodiments illustrated, in
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particular, the filter bag 9 comprises at an intermediate portion of it a
narrowing 35 of the cross-section forming in the filter bag 9 the upper part
36, between the upper opening 10 and the narrowing 35, and the lower part
37, between the narrowing 35 and a base 34 of the filter bag 9. In particular,
the cross-section of the lower part 37 is less than that of the upper part 36,
that is to say, the upper part 36 has, perpendicularly to the axis of extension
8, a cross-section which at every point, with reference to the axis of
extension 8, is greater than that at every point of the lower part 37. In other
words, proceeding from the upper opening 10 towards the base 34, the
cross-section of the filter bag 9 is subject to a narrowing 35 beyond which
the cross-section remains not greater than that at the narrowing 35.
Advantageously, as already indicated, the filter bag 9 is connected to the
lateral wall 5 substantially at the perimeter delimiting the upper opening 10
and its cross-section varies, being substantially reduced following that of the
lateral wall 5 as far as the narrowing 35. The filter bag 9 is advantageously
made in such a way that the narrowing 35 is located at t‘he seat 33. That is to
say, in the embodiments illustrated in Figures 1 and 3 the narrowing 35 is
substantially slightly distanced from the protection element 20 and in
particular from the connecting portion 28. The narrowing 35 of the cross-
section is such that the lower part 37 of the filter bag 9 can be inserted in the
seat 33. In fact, advantageously, the lower part 37 of the filter bag 9 is.
substantially inserted in the seat 33, that is to say, in the gap.
Advantageously, the shape and size of the cross-sections (perpendicularly to
the axis of extension 8) of the lower part 37 of the filter bag 9 are
substantially and respectively shaped and sized to match those of the seat
33. Said shape of the filter bag 9 allows the quantity of powdered food
substance which can be contained in it to be maximised.

Advantageously, the filter bag 9 remains slightly distanced from the lateral
vall 5, at the upper part 36 (excluding the portion to which it is connected),
and from the protection element 20, at the narrowing 35 and at the lower
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part 37, and from the lower wall 4 at the base 34. In fact, in that way the
passage of the beverage through the filter bag 9 occurs substantially at the
totality of the filtering surface of the filter bag 9. However, in other
embodiments the filter bag 9 may be in contact at one or more points with
the body 3 of the capsule 2 and/or with the protection element 20. For
example, the filter bag 9 may rest, at the narrowing 35, on the protection
element 20 and in particular on the connecting portion 28 at a third outer
face 38 of it, located on the opposite side to the third inner face 30.
Moreover, the lower part 37 of the filter bag 9 may be in contact with what
delimits the seat 33, for example with the portion of the protection element
20 delimiting the seat 33.

Advantageously, the seat 33 is laterally delimited by the second wall 25.
Even more advantageously, in the preferred embodiment illustrated in the
accompanying drawings, the second wall 25 substantially delimits said seat
33 with its second outer face 27. Therefore, in the embodiments in which the
filter bag 9, at the lower part 37, is in contact with the portion of the
protection element 20 delimiting the seat 33, it will be in contact with the
second outer face 27.

In the accompanying drawings the second wall 25 extends transversally to
the lower wall 4: for example in Figures 1 to 3 it should be noticed how the
second wall 25 extends away from the lower wall 4 and from the axis of
extension 8, whilst in Figure 6 the second wall 25 is substantially parallel
with the axis of extension 8. Advantageously the shape of the second wall 25
and in particular of the second outer face 27 defines the shape of the sides
of the seat 33. Seen according to :a plane passing through the axis of
extension 8, the second wall 25 and in particular the second outer face 27
may have, as is the case in the accompanying drawings, a profile which is
flat, or curved (with the concavity facing towards the axis of extension 8 or
the opposite way), shaped, etc. At the second outer face 27 there may
advantageously be projections or recesses. Clearly, the shaping of the
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second inner face 26 and the shaping of the second outer face 27 may also
not match each other. For example, they may have two opposite convexities,
or the two faces may have different shapes. '

What has been said relative to the second wall 25 regarding the profile of the
second faces also applies with reference to the first inner face 23 and to the
first outer face 24 of the first wall 22.

In alternative embodiments the seat 33 may have a shape, see according to
the direction identified by the axis of extension 8, which differs from that of
the protection element 20. For example, if the protection element 20 is
substantially circular, the seat 33 may be square. Therefore, in particular the
shape of the extension of the second wall 25 may differ from that of the
extension of the first wall 22 and vice versa.

The seat 33 may be delimited at the bottom by the protection element 20 by
means of a base wall (not illustrated) and connected to the second wall 25.
The base wall may have holes made in it and/or may be in contact with the
lower wall 4. However, in the preferred embodiments illustrated the seat 33
is delimited at the bottom by the lower wall 4.

In fact, advantageously, in the preferred embodiments (as is clearly shown in
Figures 4 and 5), the protection element 20 has, centrally relative to the
annular chamber 21 and at the seat 33, a central opening 39 whose
perimeter is distanced from the lower wall 4, allowing fluid communication
between the inside of the annular chamber 21 and the rest of the inside of
the body 3 of the capsule 2 (therefore with the filter bag 9).

Advantageously, the perimeter of the central opening 39 is formed at an
edge 29 of the second wall 25. In fact, in the preferred embodiments, the
second wall 25 is distanced from the lower wall 4, and one edge 29 of it,
located on the second wall 25 substantially at the end opposite to the
connecting portion 28, forms the perimeter of the central opening 39. In this
case, advantageously, the protection element 20 is in contact, in the way
specified above, with the body 3 of the capsule 2 at the first contact portion
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31. Therefore, the annular chamber 21 is partly open on one side at a
substantially annular zone located between the lower wall 4 and the edge 29
of the second wall 25 opposite to the connecting portion 28. The central
opening 39 may be present either in place of the first passages 32, or in
addition to them. In the preferred embodiment, illustrated in Figure 1 (with
the corresponding protection element 20 illustrated in Figures 4 and 5), both
the first passages 32 and the central opening 39 are present.

In an alternative embodiment, not illustrated, the second wall 25 forms, at
the edge 29, a second contact portion which is substantially in contact with
the lower wall 4. The second contact portion is substantially similar to the
first contact portion 31. In this embodiment only the second contact portion
can be in contact with the body 3 of the capsule 2 and specifically with the
lower wall 4. However, even the first contact portion 31 can be in contact
with the body 3 of the capsule 2, at the lateral wall 5 or the lower wall 4.
Fluid communication is guaranteed for example by the first passages 32, if
the first contact portion 31 is in contact with the body 3 of the capsule 2, or it
is guaranteed by the space existin’g between the first contact portion 31 and
the body 3 of the capsule 2. In any case, similarly to the first contact portion
31, the protection element 20 may comprise one or more second passages
‘made at the second contact portion (advantageously extending on the
second wall 25), which allow the fluid communication. In this embodiment
there may be only the first passages 32, only the second passages or both.
In any case, the protection element 20 may advantageously comprise one or
more holes 40 through which the fluid communication is allowed (Figures 3
and 6). Said holes 40 may be present as an alternative to or in addition to
the first passages 32 and/or the second passages and/or the central opening
39. Said holes 40 may be positioned at various points of the protection
element 20. For example, both in Figure 3 and in Figure 6 they are made at
the connecting portion 28.

Below is a more detailed illustration of operation of the system 1 according
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to this invention.

When the capsule holder 11 and the contact element 15 are in the open
position the capsule 2 can be inserted in the housing 12 formed by the
capsule holder 11, through the entrance. The capsule holder 11 and the
contact element 15 are brought to the closed position. During said switch or
following it, the injection needle 14 penetrates the capsule 2 through the lid 7
and the piercing element 17 penetrates the capsule 2 through the lower wall
4. In particular, the piercing element 17 penetrates inside the capsule 2 and
is positioned inside the annular chamber 21, that is to say, between the
protection element 20 and the lower wall 4.

The injection means 13, advantageously through the injection needle 14,
inject water into the capsule 2 at the upper opening 10 of the filter bag 9. The
water permeates the powdered food substance, for extracting it and making
a beverage. The flow of the beverage proceeds substantially from the lid 7
towards the lower wall 4. The beverage is then filtered by the filter bag 9 and
the powdered food substance remains trapped inside the filter bag 9
between the bag and the lid 7. The beverage obtained in this way
accumulates towards the lower wall 4 at the protection element 20. Thanks
to the fluid communication between the annular chamber 21 and the space
of the body 3 of the capsule 2 in which the filter bag 9 is located, the
beverage can enter the annular chamber 21. Depending on the
embodiments, fluid communication is allowed in various ways described
above. At the annular chamber 21 the beverage can then come out of the
capsule 2. For example, if the piercing element 17 is a hollow needle, the
beverage may come out through it. In contrast, if the piercing element 17
acts as a simple punch, the beverage will be able to come out through the
hole it has made.

This invention brings important advantages.

The system according to this invention allows the filter bag to be kept intact
during the penetration by the piercing element.
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Moreover, the combination of the annular chamber, the seat and the off
centre positioning of the piercing element allows a large quantity of
powdered food substance to be stored. In fact, in this way the filter bag can
be shaped in such a way that it also occupies the space, or rather the void,
corresponding to the seat, thereby maximising the space available for
containing powdered food substance.

Moreover, the system according to this invention allows homogeneous
permeation of the powdered food substance by the water injected by the
injection means. In fact, the powdered food substance is pdsitioned evenly in
the filter bag and during operation is not subjected to any unwanted local
compression.

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
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.
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CLAIMS
1. Asystem (1) for making beverages comprising:

a capsule (2) containing at least one powdered food substance which
can be extracted by passing water through it to make a beverage; the
capsule (2) comprising a substantially cup-shaped body (3) in turn
comprising a lower wall (4) and a lateral wall (5) connected to the lower wall
(4), the capsule (2) also comprising a lid (7) which closes the top of the body
(3), and a filter bag (9) inserted in the body (3) for separating the powdered
food substance at least from the lower wall (4); there being a capsule (2)
axis of extension (8) passing through a central point of the lid (7) and
through a central point of the lower wall (4);

a capsule holder (11) forming a housing (12) inside it for accommodating
the capsule (2),

injection means (13) for injecting water into the capsule (2), the means
being associated with the capsule holder (11) for injecting water into the
capsule (2) through the lid (7);

collecting means (16) for collecting the beverage which are mounted in
the capsule holder (11) at the housing (12) for, in use, collecting the
beverage which comes out through the lower wall (4), the collecting means
(16) comprising at least one piercing element (17) for, in use, making a hole
in the lower wall (4) through which the beverage can come out of the
capsule (2), |

the capsule (2) also comprising a protection element (20) positioned
inside the body (3), substantially at the lower wall (4), for preventing contact
between the piercing element (17) and the filter bag (9);
and characterised in that

the protection element (20) forms an annular chamber (21) between
itself and at least the lower wall (4) of the body (3), said annular chamber
(21) being inside the body (3) between the lower wall (4) and the lid (7),
extending around the axis of extension (8) and being in fluid communication
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with the filter bag (9), the protection element (20) also forming a seat (33) for
the filter bag (9), the seat (33) facing towards the lid (7) and being located,
relative to the axis of extension (8), fadially inside the annular chamber (21)
which surrounds it,

in that, when the capsule (2) is inserted in the housing (12), the piercing
element (17) is positioned off centre relative to the axis of extension (%),
passes through the lower wall (4) and is partly inserted in the body (3) at the
annular chamber (21); ‘
and in that the filter bag (9) comprises an upper part (36) and a lower part
(37), the upper part (36) having, perpendicularly to the axis of extension (8),
a cross-section greater than that of the lower part (37), and the lower part
(37) being inserted in said seat (33).
2. The system according to claim 1, characterised in that proceeding from
the lateral wall (5) towards the axis of extension (8), the protection element
(20) comprises a substantially annular first wall (22), having a first outer face
(24) and a first inner face (23), and a substantially annular second wall (25),
having a second inner face (26) and a second outer face (27), the second
wall (25) being connected to the first wall (22) by a substantially annular
connecting portion (28), at least one out of the first wall (22) and the second
wall (25) extending away from the lower wall (4), the first wall (22) and the
second wall (25) delimiting the annular chamber (21) with the respective first
inner face (23) and second inner face (26). |
3. The system according to claim 2, characterised in that the first wall (22)
comprises, at the end opposite to the connecting portion (28), a first contact
portion (31), and in that the protection element (20) is substantially in contact
with the body (3) of the capsule (2) by means of the first wall (22) at the first
contact portion (31).
4. The system according to claim 3, characterised in that the first contact
portion (31) is substantially in contact with the lower wall (4) or with the
lateral wall (5).
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5. The system according to claim 3 or 4, characterised in that the
protection element (20) comprises one or more first passages (32) made at
the first contact portion (31), the first passages (32) allowing said fluid
communication.

6. The system according to any one of the claims from 2 to 5,
characterised in that the second wall (25) substantially delimits the seat (33)
with its second outer face (27).

7. The system according to any one of the preceding claims, characterised
in that the protection element (20) comprises, centrally relative to the annular
chamber (21) and at the seat (33), a central opening (39) whose perimeter is
distanced from the lower wall (4), allowingksaid fluid communication.

8. The system according to claims 2 and 7, characterised in that the
second wall (25) is distanced from the lower wall (4), one edge (29) of the
second wall (25) opposite to the connecting portion (28) forming the
perimeter of the central opening (39).

9. The system according to any one of the claims from 2 to 6,
characterised in that the second wall (25) forms, at its edge (29) whichvis
opposite to the connecting portion (28), a second contact portion which is
substantially in contact with the lower wall (4).

10. The system according to claim 9, characterised in that the protection
element (20) comprises one or more second passages made at the second
contact portion, the second passages allowing said fluid communication.

11. The syétem according to any one of the preceding claims, characterised
in that the protection element (20) comprises one or more holes (40) through
which said fluid communication is allowed.

12. The system according to any one of the preceding claims, characterised
in that the protection element (20) forms the annular chamber (21) between
itself, the lower wall (4) and the lateral wall (5).

13. The system according to any one of the preceding claims, characterised
in that the filter bag (9) comprises at its top an upper opening (10) facing
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towards the lid (7), the filter bag (9) containing the powdered food substance
between itself and at least the lid (7), and in that the filter bag (9) is
connected to the lateral wall (5) or to the lid (7) substantially at a perimeter of
the upper opening (10).

14. The system according to claim 13, characterised in that the filter bag (9)
comprises a narrowing (35) of the cross-section located at an intermediate
portion of it, said narrowing (35) forming in the filter bag (9) the upper part
(36), between the upper opening (10) and the narrowing (35), and the lower
part (37), between the narrowing (35) and a base (34) of the filter bag (9),
said upper part (36) having perpendicularly to the axis of extension (8) a
cross-section which at every point, with reference to the axis of extension
(8), is greater than that at every point of the lower part (37), the narrowing
(35) being located close to the protection element (20) at the seat (33).

* % %
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