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Capsule for beverage

The invention relates to capsules or containers for preparing beverages in automatic dispensing
machines, in particular it relates to a sealed single-dose and disposable capsule containing an
initial percolatable or soluble or infusion or freeze-dried or dehydrated or concentrated product
that is able to make a foodstuff final product, for example a beverage by interacting with
pressurised fluid, typically water or milk.

Known capsules for use in known dispensing machines are disposable and single-dose
containers comprising an outer casing, made of plastic material that is impermeable to liquids or
gases and glass or cup-shaped. In particular, the casing has a bottom wall and a side wall that
define an upper opening through which the product can be inserted from which to obtain the
beverage. The upper opening is closed hermetically by a cover, typically a film of aluminium or
plastics, in such a manner as to seal the product inside the container. The capsule is perforable
to enable pressurised liquid, typically water, to be delivered, and to enable the obtained
beverage to exit. In particular, the cover and the bottom wall of the casing are perforable by
suitable means of a dispensing machine in which the capsule can be inserted to enable
respectively the pressurised fluid to be delivered from above and the beverage to be extracted
from below.

One drawback of the known capsules disclosed above lies in the fact that they can be used
only on dispensing machines provided with a suitable dispensing circuit comprising
extracting means suitable for perforating the bottom of the capsule to enable the beverage to
exit and conduit means that is suitable for conveying the beverage to the consumption
container (for example a mug, a cup, a glass, etc.). This dispensing circuit makes the structure
of the machine more complex and costly. Further, as it is in contact with the dispensed
beverages, it should be properly washed after each dispensing, both for hygienic reasons and
in order not to compromise taste and quality (organoleptic properties) of a subsequently
dispensed beverage (for example a herbal tea dispensed after a coffee). Nevertheless, washing
means for washing the dispensing circuit is not always present in known machines because of
the constructional complexity and costs.

Dispensing machines further comprise a supply circuit provided with injecting means
(typically needles or pointed nozzles) that picrce the cover and deliver the pressurised
fluid coming from a pump and/or from a boiler. It should be observed that during the operating
step of producing the beverage the injecting means can come into contact with the product
and/or with the beverage and can then get dirty. As well as the dispensing circuit, at least the

injecting means of the supply circuit should be suitably washed after
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each dispensing for hygienic reasons and in order not to compromise the organoleptic
properties of a subsequently dispensed beverage.

In order to overcome this drawback, capsules for beverages are provided that are fitted
with a first filtering element that closes the upper opening of the outer casing and with a
second filtering element inserted on the bottom wall of the outer casing. The filtering
elements, which are generally made of plastic material, prevent the product from exiting
outside the capsule, but enable the pressurised liquid to pass and the beverage to exit.
With this type of capsule, extracting means is not required in the dispensing machine as
the beverage exiting from the capsule can be poured directly into a consumption
container. Further, the injecting means does not come into contact with the product or the
beverage from which it is separated by the first filtering element.

The aforesaid capsules have the drawback of being costly because they comprise filtering
clements integrated into outer casing. Further, due to the aforesaid filtering elements,
which act as respective hydraulic resistances to the passage of the liquids, they require
véry high liquid supply pressure and thus more complex and costly special dispensing
machines.

A further drawback of said capsules lies in that fact that as they do not heﬁnetically seal
the product, due to the filtering elements, for hygienic and product preservation reasons
they have to be suitably packaged, for example in sealed bags, preferably in a controlled
atmosphere, with a consequent further increase in production costs.

The known capsules disclosed above enable beverages to be obtained by percolation of
the liquid through the product (typically coffee) or by solubilisation of the product (for
example tea, herbal tea, etc.). In this latter case, the product has to be easily and rapidly
soluble in such a manner as to avoid the formation of clots or lumps inside the capsule
and/or in the consumption container. Due to the speed and manner of dispensing the
liquid inside the capsule it is substantially impossible to dissolve properly products that
are difficult to dissolve or dissolve slowly and/or products containing thickeners, or
freeze-dried or dehydrated products in order to obtain in the consumption container fluid
final products such as beverages (typically chocolate) that are dense and full-bodied or
viscous.

As is known, such products can be obtained from -an initial powder product only
manually, by gradually adding the liquid to the latter and mixing the mixture continuously

until the final product is obtained.-
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single-dose and disposable capsules containing an initial percolatable or soluble or infusion or
freeze-dried or dehydrated or concentrated product suitable for interacting with a fluid, typically
hot pressurised water to prepare a corresponding foodstuff final product typically a beverage, in
an automatic dispensing machine.

Another object is to obtain a hermetically closed capsule that is able to preserve and isolate in
an optimum manner the product contained therein without requiring a special package.

Another object is to obtain a capsule that is able to dispense a foodstuft final product directly
into a consumption container (cup, glass, etc.) without any need for perforation by means of the
dispensing machine.

Still another object is to make a capsule that enables means or parts of the dispensing machine
not to be dirtied or polluted with the initial and/or final product, in this manner ensuring both
the hygiene and the cleanliness of the dispensing machine and the taste and quality, i.e. the
integrity of the organoleptic properties, of the final product.

Another further object is to make a capsule that enables the final product prepared in the
consumption container to be dispensed in a controlled and uniform manner, in particular with
reduced and limited exiting pressure and speed.

In a first aspect of the invention there is provided a capsule comprising a deformable and/or
compressible casing that is provided with a base wall and with a side wall that define a cavity
containing an initial product to be joined to a fluid to obtain a final product, wherein said side
wall is deformable and/or compressible along predetermined compliance lines to enable said
casing to be compressed and crushed along a direction that is orthogonal to said base wall, and
wherein said capsule comprises a nozzle provided with a plurality of openings for the passage of
said fluid, said nozzle being engaged with an outflow portion of said base wall and arranged for
exiting from said cavity through said outflow portion when said casing is compressed and/or
crushed, said nozzle comprising a first portion arranged for abutting on, and sliding with
interference inside said outflow portion in a sealed manner such that said final product exits at
least initially from said cavity only through at least one further opening of said nozzle, wherein
said nozzle comprises a stiff tubular element having a respective side wall provided with said
plurality of openings and an end engaged in said outflow portion in an initial configuration in
which said casing is not compressed or crushed, wherein said end includes said at least one
further opening arranged for dispensing said fluid and/or said final product directly into a
consumption container when said casing is compressed and/or crushed, and an external flange
that peripherally surrounds said further opening, wherein said capsule comprises a closing

element removably fixed to an external surface of the base wall to hermetically
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close said further opening, said closing element being adapted to be detached by the nozzle
external flange when said casing is compressed.

In a second aspect of the invention there is provided a method for obtaining a final product
by delivering a fluid inside a capsule according to the invention containing an initial
product, comprising: providing said plurality of openings in a nozzle of said capsule and
dispensing a defined quantity of said fluid into a cavity of said capsule through said
plurality of openings in a first operating step, wherein said capsule is in an initial
configuration in which a casing of said capsule is not compressed or crushed; compressing
and crushing said casing in a second operating step such that said nozzle exits from an
outflow portion of a base wall of said capsule; providing at least a first portion of said
nozzle arranged for abutting on, and sliding inside, said outflow portion in a sealed manner
when said casing is compressed and crushed, such that in said second operating step when
said nozzle exits partially from said cavity, the openings situated in said cavity receive said
final product and/or a mixture of said initial product and said fluid, whereas the openings
situated outside said cavity dispense said final product and/or said fluid in a consumption
container.

The invention can be better understood and implemented with reference to the attached
drawings that illustrated some embodiments thereof by way of non-limiting example, in
which:

Figure 1 is a schematic cross section of a capsule according to the invention in a first
operating step;

Figure 2 is a top plan view of the capsule in Figure 1, with a partially removed cover
element to better highlight an underlying supporting element;

Figure 3 and 4 are cross sections of the capsule in Figure 1 in subsequent operating
dispensing steps;

Figure 5 illustrates an enlarged detail of Figure 3 showing, in particular, a base wall and
an end of a nozzle of the capsule;

Figure 6 is an enlarged cross section of the capsule in figure 1 in an operating step;

Figure 7 is an enlarged partial section of a version of the capsule of the invention;

CA 2864845 2019-06-25
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Figure 8 and 9 are enlarged and partial sections of respective further versions of the
capsule of the invention,;

Figure 10 is a schematic cross section of another version of the capsule of the invention in
a first 'operating step;

Figure 11 is a schematic cross section of the capsule in Figure 10 in a second operating
S,te.p;, S e S - ]
Figure 12 is a schematic cross section of another further version of the capsule of the
invention in a first operating step;

Figure 13 illustrates an enlarged detail of Figure 12 showing, in particular, a base wall
and an end of a nozzle of the capsule;

Figure 14 is an enlarged partial section of the capsule in Figure 12 in a second operating
step;

Figure 15 is a partial section of another version of the capsule of the invention in Figure
10;

Figure 16 is a schematic cross section of a further version of the capsule of the invention
in a first operating step;

Figure 17 is an enlarged partial section of the capsule in Figure 16 in a second operating
step;

Figure 18 is a schematic cross section of another version of the capsule of the invention in
a first operating step;

Figure 19 is a schematic cross section of the capsule in Figure 18 in a second operating
step.

Figure 20 is a schematic exploded cross section of another version of the capsule of the
invention;

Figure 20a is an enlarged plan view of a filtering element comprised in the capsule in
Figure 20; '

Figure 21 is a schematic cross section of thevcapsule in Figure 20 in a first operating step;

Figure 22 is a cross section of the capsule in Figure 20 in a second operating dispensing

~ step.

With reference to figures 1 to 6, a capsule 1 for beverages according to the invention is
illustrated, that is usable in a dispensing machine to produce a foodstuff final product, for
example a beverage such as coffee, barley, herbal tea, tea, chocolate, etc, by injecting a
pressurised fluid into the capsule. The initial product is percolatable or soluble or infusion

or freeze-dried or dehydrated or concentrated foodstuff product.
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The capsule 1 comprises an external casing 2 or container that is substantially glass or
cup-shaped that is provided with a base wall 3 and with a side wall 4 that define a cavity
5 that is open and suitable for containing the initial product P from which to obtain the
final product B.

The casing 2 is compressible and/or crushable and/or deformable, is made by forming a
sheet of thermoformablemmaterizil, in particulaf a multilayered plastic material that is
impermeable to liquids and gases and is suitable for contact with foodstuffs.

In order to enable the casing 2 to be compressed and crushed along a direction A that is
substantially parallel to a longitudinal axis X of the capsule 1 and is substantially
orthogonal to the base wall 3, the side wall 4 is deformable and/or compressible along
preset compliance lines, for example having a helical shape or is concertina or bellows-
shaped, as in the illustrated embodiment. | |

Further, the side wall 4 diverges from the base wall 3 up to a peripheral flange-shaped edge
7, for example with an almost frustoconical shape.

The capsule 1 further comprises a supporting element 6 fixed to the edge 7 of the casing 2
and facing the cavity 5 and to which a nozzle 10 is fixed that is arranged for delivering a
fluid F into the cavity 5, in particular a hot préssurised liquid, for example water or milk,
that is able to interact with the initial product P to make the final product B, in a first
operating step D1 preparing the latter.

The edge 7 has an annular seat 7a that receives a peripheral edge of the supporting element
6 that can be fixed there by welding or gluing.

The nozzle 10 of elongated rectilinear shape is provided with a plurality of openings 21, 22
that enable the fluid F to pass, in particular to be dispensed into the cavity 5 in the first
operating step D1. The nozzle 10 is engaged in an outflow portion 30 of the base wall 3
and arranged for exiting from said cavity 5 through the outflow portion 30 when the casing -
2 is compressed and crushed, in a second operating step D2. In particular, the nozzle 10 is
configured and shaped in such a manner as to pierce the aforesaid outflow portion 30 and
exit from the cavity S.

The nozzle 10 comprises a stiff, for example cylindrical, tubular elerhent having a
respective side wall 10a provided with a plurality of openings 21 and a sharpened end 10b
that is able to pierce the outflow portion 30.

In an initial configuration K of the capsule 1, in which the casing 2 is not compressed or

crushed, the nozzle 10 is arranged completely inside the cavity 5 and parallel to the

~ longitudinal axis X of the capsule1; for example substantially-coaxial-with the latter, with
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the end 10b inserted into the outflow portion 30.
The nozzle 10 comprises a first portion 11 arranged for abutting on, and sliding in a sealed
manner inside the outflow portion 30, such that the final product B exits from the cavity 5

only through the nozzle 10 when the casing 2 is compressed and/or crushed. For this

purpose, the outflow portion 30 comprises an annular wall 31 arranged for abutting in a

sealed manner on a respective side wall 10a of the nozzle 10. The cross sections of the
nozzle 10, at the first portion 11, and at the annular wall 31 have a complementary shape.
In order to ensure the seal, the nozzle 10 is inserted into and slides with interference inside
the annular wall 31. v

In the illustrated embodiment, the annular wall 31 projects externally in relation to the
cavity 5. Alternatively, the annular wall 31 and the entire outflow portion 30 can extend
inside the cavity 5.

The outflow portion 30 further comprises a bottom wall 32 connected to the annular wall
31, in such a manner as to form a space 35 that is suitable for partially housing the end 10b
of the nozzle 10. The bottom wall 32 is easily breakable by the end 10b of the nozzle 10
when the casing 2 is compressed and crushed. For this purpose, the bottom wall 32 is made
with a reduced wall thickness.

Alternatively, the bottom wall 32 can comprise a pre-cutting line or a weakening portion
that facilitates perforating by the nozzle 10.

The end 10b of the nozzle 10 is provided with at least one further opening 22 arranged for .
dispensing the fluid F inside the cavity 5 during the first operating step D1 when the casing
2 is in the initial configuration K, i.e. is not compressed or crushed, or for dispensing the
fluid F and/or the final product B directly into a consumption container 100 when said
casing 2 is compressed and crushed, in the subsequent second operating step D2, as
explained better below in the description.

The openings 21 are distributed along the side wall 10a of the nozzle 10 in such a manner
that in the first operating step D1, when the casing 2 is in the initial configuration K, they
dispense the fluid F into the cavity 5; in the subsequent second operating step D2, as
explained further on in the description, when the casing 2 is compressed and crushed and
the nozzle 10 progressively exits from the cavity 5, the openings 21 situated inside the
latter receive and/or suck the final product B and/or a mixture of said initial product P and
said fluid F, whilst the openings 21 situated outside the cavity 5 dispense the final product
B and/or the fluid F into the consumption container 100.

The openings 21 are spaced angularly apart from one another and linearly along the side
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wall 10a of the nozzle 10 and are tilted towards thé base wall 3, for example by an angle of
45° with respect to the longitudinal axis X. In this manner the openings 21 dispense a
plurality of fluid jets F towards the base wall 3 or the final product B inside the
consumption container 100, when the aforesaid openings 21 are situated respectively inside
or outside the cavity 5.

The noizle 10 further éro'mprisés a second p‘érii’oﬂ 12 adjacent to the first portion 11 and
spaced away from the base wall 3, in particular interposed between the first portion 11 and
the supporting element 6, said second portion 12 being provided with a cross section that is
less than that of the first portion 11 and anyway such as to enable the final product B to
exit from said cavity 5 through a passage defined by said outflow portion 30 and said
second portion 12, when the casing 2 is compressed and crushed so as to bring said second
portion 12 to the aforesaid outflow portion 30. In this manner the beverage B contained in
the capsule 1 can substantially exit through gravity.

In the embodiment illustrated in figures 1 to 6, the second portion 12 has a substantially
circular cross section, like that of the first portion 11, but with a srhallcr diameter in such a
manner as not to abut on the énnular wall 31. As illustrated in figure 6, the side wall 10a of
the nozzle 10 at the second portion 12 and the annular wall 31 of the outflow portion 30
define, or form, the passage through which the final product B can exit.

The shape of the cross section of the second portion 12 can also be oval or polygonal, such
as to make with the annular wall 31 of the outflow portion 30 an outlet passage for the final
product B.

A cover element 8 is fixed to the first edge 7 and/or to an external face 6a of the supporting
element 6 to close the capsule 1 hermetically. The cover element 8, which typically
comprises a film of aluminium or plastics, is perforable by injecting means of a dispensing
machine that is suitable for receiving the capsule 1 of the invention. |
The supporting element 6 comprises a body having a substantially flat shape, for example a
disc, and which is provided with one or more openings 18, for example two, for
introducing the product P into the cavity 5 of the capsule 1, during a filling step of the
latter.

The supporting element 6 includes an internal face 6b that is opposite the external face 6a
and to which the nozzle 10 is fixed. The external face 6a is provided with a supply hole 19
that is in a flowing connection with an internal conduit 10c of said nozzle 10 and can be
engaged by injecting means of a dispensing machine that is suitable for dispensing said

fluid F.
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The supporting element 6 further comprises at least one vent hole 20 to enable the air or
inert gas contained in the capsule 1 to exit when the fluid F is introduced into the cavity 5.
Also the vent hole 20 can be engaged by the injecting means of the dispensing machine.
The supporting element 6 and the nozzle 10 can be made of a single body, for example by
a process of injection moulding of plastics.

It should be noted that owing to the supporting element 6 provided with supply hole 19
and vent hole 20 the injecting means of the dispensing machine does not come into
contact with the initial product P and/or with the mixture/final product B during the
preparation step and subsequently during the dispensing step. In other words, a supply
circuit of the machine that comprises the injecting means is not dirtied or polluted with
the initial and/or final product, this ensuring the hygiene of the dispensing process and the
quality of the final products at each dispensing, preserving the organoleptic properties
thereof.

The operation or use of the capsule 1 of the invention in a dispensing machine provides in
the first operating step D1 the delivering inside the cavity 5 of the fluid F through the
openings 21 of the nozzle 10. The nozzle 10 is for example supplied by injecting means of
the dispensing machine that is able to perforate the cover element 8 and engage the supply
hole 19.

In this step the inert air and/or gas in the cavity 5 can exit through the vent hole 20, which
is also opened by the injecting means of the dispensing machine.

The fluid F introduced by a plurality of jets through the openings 21 can interact with the
initial product P to form the final product B, typically a beverage, slowly. In this step, the
casing 2 of the capsule 1 is in the initial configuration K, i.e. it is not compressed or
crushed and the end 10b of the nozzle is engaged, inserted in a sealed manner in the
outflow portion 30, which is whole.

Once the final product B has been obtained, after a preset time and/or a preset quantity of
delivered fluid F, in the second operating step D2 the cavity 5 is isolated by closing the
vent hole 20 and the casing 2 is progressively compressed and crushed along the direction
A so as to enable the nozzle 10 to pierce the outflow portion 30 and in particular the
bottom wall 32 and exit from the cavity 5.

As the first portion 11 of the nozzle 10 abuts on and slides in a sealed manner inside the
annular wall 31 of the outflow portion 30, the final product B can exit from the cavity 5
initially only through the further opening 22 and subsequently, when the nozzle extends

progressively to the outside of the capsule 1 through the openings 21 that become external
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to the cavity 5.

As the cavity 5 is closed (the vent hole 20 is closed), by crushing and compressing the
casing 2 the final product B contained therein is forced to exit by the pressure through the
openings 21 located inside the cavity 5.

By continuing the compressing and crushing of the casing 2, the second port‘ion 12 of the
nozzle 10 is inserted into the outflow portion 32 thus opening a-passage‘for the complete
exit of the final product B from the capsule 1 (Figure 6).

If the volume of the cavity 5 corresponds to the final volume to be dispensed into the
consumption container, during the second operating step D2 the nozzle 10 is not supplied
by the injecting means of the dispensing machine with further fluid F.

If, on the other hand, the volume of the capsule 1 is less than that of the final volume to be
dispensed into the consumption container, during the second operating step D2 the nozzle
10 is supplied by the injecting means with further fluid F. The latter is dispensed directly
into the consumption container 100 to dilute final product B to the desired concentration.

It is as well to observe that with initial percolation or infusion products (such as, for
example, tea, or herbal teas or infusions) the nozzle 10 acts substantially as a filter as the
openings 21 in the second operating dispensing step D2, as disclosed above, retain and
lock inside the cavity 5 non soluble particles and bodies (for example tea leaves or coffee
grounds) of the initial product P, whereas they enable the final product B thereby obtained
to exit.

The nozzle 10 further enables initial products that are hardly or slowly soluble and/or
containing thickening agents and/or stabilisers or freeze-dried or dehydrated products to be
solubilised and dissolved completely without the manual intervention of a user so as to
obtain dense or viscous final products (for example chocolate) that are perfectly dissolved
and devoid of clots and lumps. During the dispensing step (second operating step D2),
when the casing 2 is compressed and crushed, the mixture of initial product P and of fluid
F is in fact forced to traverse the openings 21 of the nozzle 10, and in this manner it is
mixed, solubilised and dissolved.

The dimensions, shape, tilt, number and arrangement of the openings 21 on the nozzle 10
can be suitably selected according to the type and composition of the initial product P.

The capsule 1 of the invention also has the advantage of dispensing the final product B
directly into a consumption container 100 (cup, glass, etc.) without the need to be
perforated below. By compressing and crushing the capsule 1, i.e. the casing 2, the nozzle

10 opens the outflow portion 30 of the base wall 3 and enables the final product B to exit
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in a controlled manner through the further opening 22 and, subsequently, through the
openings 21>, directly into the consumption container.

The capsule 1 of the invention can thus be used on a dispensing machine devoid of a
dispensing circuit as this capsule does not require extracting means suitable for piercing
the bottom thereof to enable the beverage to exit or conduit means for conveying the
beverage to the consumption container (for exampie a mﬁg, écup, a glass, efc.).

The absence of the dispensing circuit makes the dispensing machine simpler and cheaper
and further ensures the hygiene of the dispensing process and the maintenance of the
quality of the dispensed beverages as contamination between subsequently dispensed
beverages is impossible.

A further advantage of the capsule 1 is that it does not require a special sealed package as
the wall 3 and the outflow portion 30 hermetically isolate the cavity 5 from the external
environment so as to preserve the initial product P.

The figure 7 illustrates one version of the capsule 1 of the invention that differs ﬁ_rom‘the
previously disclosed embodiment, through the fact of comprising an outflow portion 40
provided with an outlet hole 42, hermetically closed by a closing element 43 that is fixed
externally to the peripheral wall 41 of the aforesaid outflow portion 40 and forms with said
peripheral wall the space 45 that is suitable for partially housing the end 10b of the nozzle
10. The closing element 43 is, for example a film of plastics or aluminium that is
perforable or at least partially detachable from the end 10a when the casing 2 is
compressed and crushed.

With reference to figure 8, another version of the capsule 1 of the invention is provided
that differs from the previously disclosed embodiment through the fact of comprising a
different nozzle 50. The latter comprises a first portion 51 devoid of an opening on the side
wall and a second portion 52 with a variable section that is on the other hand provided with
a plurality of openings 55. In particular, the second portion 52 comprises a first part,
adjacent to the first portion 51, with a reduced section to enable the final product B to exit
through the outflow portion 30 (when the casing is substantially completely compressed
and crushed) and a second part, adjacent to the supporting element 6, the second part
having a divergent section and being provided with openings 55. The end of the nozzle 50
has one or more further openings.

In the first operating step D1 the initial product P on the bottom of the capsule is sprinkled
from above by the fluid F delivered through the openings 55.

In the second operating step D2, the compressing and crushing of the casing 2 push the
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final product B to enter through the openings 55 in the nozzle 50 to exit from the end in the
consumption container 100.

Figure 9 illustrates a further version of the capsule 1 of the invention that is distinguished
from the embodiment in Figure 1 by the nozzle 60 that comprises a second portion 62,
comprised between the first portion 61 provided with openings 65 and the supporting
element 6, provided with a plurality of gréoves 63, fbr exampleilongitudinal, that form
with the annular wall 31 of the outflow portion 30 the outlet péssage for the final product
B.

With reference to figures 10 and 11, another further version of the capsule 1 of the
invention is provided that is distinguished from the previously disclosed embodiments by
the different nozzle 70. The latter comprises a first portion 71 that extends from the end
70b to the supporting element 6, i.e. it is devoid of a second portion with a reduced section.
The first portion 11 is provided along its entire length of a plurality of openings 75 made
on the side wall 70a that are angularly and linearly spaced apart from one another.

In the first operating step D1 the initial product P located in the cavity 5 is sprinkled by the
fluid F delivered through the openings 75. After an infusion step, in the second operating
step D2, the casing 2 is partially compressed and crushed in such a manner that the nozzle
70 can open the outflow portion 30. The vent hole 20 is maintained open to enable the air
to exit from the cavity 5. In this manner the final product B can exit by gravity through the
openings 75 and the further opening 76 provided on the end 70b of the nozzle. Dispensing
does not in this case require the casing to be completely crushed. This capsule version is
particulaﬂy suitable for producing beverages from initial infusion products.

Figures 12 to 15 illustrate still another version of the capsule 1 of the invention that is
distinguished from the previously disclosed embodiments by the different conformation of
the nozzle 80 and of the outflow portion 90 of the base wall 3.

The nozzle 80 is substantially similar to the nozzle of the capsule 1 111ustrated in figures 1
to 4, differing by the different end 80b having a substantially flared shape. More precisely,
the end 80b has a further opening 82 for dispensing the fluid F having a section that is
equal to the internal cross section of the nozzle and an edge or external flange 80d that
peripherally surrounds the further opening 82. ‘

The outflow portion 90 is open, i.e. it has an outlet hole 94 that is nevertheless closed in a
sealed manner by the nozzle 80. The outflow portion 90 in fact comprises an annular wall

91 that extends, for example, inside the cavity 5 and forms the outlet hole 94. The annular

~wall 91 is intended to engage in a sealed manner the respective side wall 80a of the nozzle- - -
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80, at the first portion 83 of the latter. The cross sections of the nozzle 80, at the first
portion 83, and of the annular wall 91, have complementary shapes. In order to ensure the
seal, the nozzle 80 is inserted into and slides with interference inside the annular wall 91.

In an initial configuration K of the capsule 1 and during the first operating step D1, when
the casing 2 is in the original shape i.e. is not compressed or crushed, the end 80b of the
nozzler 80 is inserted (through the outlet hole 94) and engages in a sealed manner the
outflow portion 90. In particular, the side wall 80a abuts in a sealed manner on the annular
wall 91, whereas the flange 80d abuts on an external surface of the base wall 3. A further
closing element 93 is provided to close hermetically the further opening 82 of the nozzle
80 and preserve and insulate from the external environment the product P contained in the
capsule. The further closing element 93 further prevents the fluid F and/or the beverage B
from exiting from the capsule 1 during the first operating step D1 when the fluid F is
delivered into the cavity 5 through the openings 81 of the nozzle 80 (Figure 13).

The further closing element 93 is fixed removably to an external surface of the base wall 3
and can be easily detached by a user before introducing the capsule 1 into the dispensing
machine or from the nozzle 80 in the second operating step D2. In this operating step,
similarly to what occurs for the previously disclosed capsules, the cavity 5 is insulated by
closing the vent hole 20 and the casing 2 is progressively compressed and crushed along
the direction A so as to enable the nozzle 80 to detach the further closing element 93 and
exit from the cavity 5 to dispense through the further opening 82 the beverage B into the
consumption container. In the second operating step D2, the openings 81 situated inside
the cavity 5 receive the final product B and/or a mixture of said initial product P and said
fluid F, whereas the openings 81 that are outside the cavity 5 dispense the final product B
and/or the fluid F in the consumption container. |

Alternatively, the further closing element 93 can be removably fixed to the external flange
80d in such a manner as to close hermetically the further opening 82. In this case, the
further closing element 93 has to be detached by the user before introducing the capsule 1
into the dispensing machine. '

The figure 15 illustrates one embodiment of the capsule in Figure 10 comprising a further
nozzle 77 fixed to the supporting element 6’. The latter includes on the external face 6a’ a
further supply hole 23 that is flowingly connected to an internal conduit of said further
nozzle 77 and can be engaged by the injecting means of the dispensing machine.

The further nozzle 77 can be used in the second operating step D2 to inject the fluid F

inside the cavity 5, whilst the nozzle 70 dispense the beverage B into the consumption
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container.

A further nozzle can also be provided for the capsules of the invention illustrated in figures
1t009.

With reference to figures 16 and 17, another version of the capsule 1 of the invention is
illustrated that is distinguished from the previously disclosed embodiments by the fact that
it is devoid of the supporting élenient of‘the nozzle fixed to an edge 7 of the casing 2. In
this case the nozzle 110 is engaged in a sealed manner and supported — substantially
maintained in an erect position — by the outflow portion 120 of the base wall 3. The
outflow portion 120 is open and has a respective outlet hole 124 that is nevertheless closed
in a sealed manner by the nozzle 110. The outflow portion 120 comprises an annular wall
121 that forms the outlet hole 124 and is intended to engage in a sealed manner and
support a respective side wall 110a of the nozzle 110, at a first portion 111 of the latter.
The cross sections of the nozzle 110, at the first portion 111, and of the annular wall 121
have a complementary shape. In order to ensure the seal, the nozzle 110 is inserted into and
slides with interference inside the annular wall 121. The length of the latter in the direction
parallel to the longitudinal axis X is such as to support appropriately and maintain in a
substantially erect position the nozzle 110, which does not therefore need to be fixed to a
supporting element.

The outflow portion 120 further comprises a connecting wall 122 that connects the annular
wall 121 to the base wall 3.

The nozzle 110 comprises a first portion 111 provided with openings 113 spaced angularly
apart from one another around and linearly along the side wall 110a in such a manner as to
enable a plurality of fluid jets F to be dispensed inside the cavity 5. The nozzle 110
comprises an end 110b having a substantially flared shape. More precisely, the end 110b
has a ful;ther opening 114 for dispensing thé fluid F the section of which is equal to the
internal cross section of the nozzle and a respective edge or external flange 110d that
peripherally surrounds the further opening 114.

The nozzle 110 comprises a further end 110e opposite said end 110b and provided with a
turther access opening 115 givipg access to an internal conduit 110c of the nozzle 110. The
further end 110e¢ is arranged for engaging with injecting means of a dispensing machine
that is suitable for dispensing said fluid F.

The capsule 1 is provided with a cover element 8 fixed to the edge 7 of the casing 2 to
close hermetically the cavity 5 and is perforable by injecting means of a dispensing

machine. The cover elemént 8 can be further fixed to the further end 110e in such a manner
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as contributing to supporting the nozzle 110.

In an initial configuration K of the capsule 1 and during the first operating step D1, when
the casing 2 is in the original shape i.e. is not compressed or crushed, the end 110b of the
nozzle 110 is inserted into the outlet hole 124 and engages the outflow portion 120 in a
sealed manner. In particular, the side wall 110a abuts in a sealed manner on the annular
wall 121, whereas the external ﬂanger 1 lbd aButs on an external surface of the base wall 3.
A further closing element 123 is provided to close hermetically the further opening 114 of
the nozzle 110 and preserve and insulate from the external environment the product P
contained in the capsule. The further closing element 123 further prevents the fluid F
and/or the beverage B of the capsule 1 from exiting during the first operating step D1 when
the fluid F is delivered into the cavity S through the openings 113 of the nozzle 110 (Figure
16).

The further closing element 123 is removably fixed to the external flange 110d of the
nozzle and/or to an external surface of the base wall 3 and can be easily detached by a user
before the capsule 1 is introduced into the dispensing machine or by the nozzle 110 in the
second operating step D2.

In the second operaﬁng step D2, similarly to what occurs for the capsules disclosed
previously, at the end of dispensing of the fluid F into the éavity 5 (and of a possible period
of infusion of the product P), the casing 2 is compressed and crushed along the direction A
so as to enable the nozzle 110 to exit from the cavity 5 (possibly detaching the further
closing element 123) to dispense through the further opening 114 the beverage B into the
consumption container.

In the second operating step D2, the openings 113 situated inside the cavity 5 receive the
final product B, whereas the openings 113 located outside the cavity 5 dispense the final
product B and/or the fluid F into the consumption container. l

If the casing 2 is partially compressed and crushed in such a manner as to enable the nozzle
110 to exit from the outflow portion 120, one vent hole can be made on the cover element
8 to enable the air to exit from the cavity 5. In this manner, the final product B can exit by
gravity through the further opening 114. In this case, dispensiﬁg does not require the casing
to be crushed completely.

With reference to figures 18 and 19, there is illustrated another version of the capsule 1 of

the invention that is distinguished from the embodiment disclosed above and illustrated in

figures 16 and 17 by the nozzle 210 that comprises a first portion 211 devoid of openings
~and a second portion 212 provided with a plurality of further openings 222. The second
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portion 212, édjacent to the first portion 211 has a shape that substantially diverges from
the first portion 211, in such a manner as to be locked in the outflow portion 120 without
exiting from the cavity 5 when the casing 2 is compressed and crushed.

The nozzle 210 is engaged in a sealed manner and supported in an erect position by the
outflow portion 120 of the base wall 3. The outflow portion 120 is open and has a
respective outlet hole 124 that is closéd ina se%led-manner by the nozzle 210. The outflow
portion 120 comprises an annular wall 121 that forms the outlet hole 124 and is intended to
engage in a scaled manner and support a respective side wall 210a of the nozzle 210, at the
first portion 211 of the latter. The length of the annular wall 121 in the direction parallel to
the longitudinal axis X is such as to support appropriately and maintain in a substantially
erect position the nozzle 210, which does not therefore need to be fixed to a supporting
element. )

The outflow portion 120 further comprises a connecting wall 122 that connects the annular
wall 121 to the base wall 3.

The nozzle 210 also in this embodiment comprises an end 210b that has a substantially
flared shape and is provided with a further opening 214 for dispensing the fluid F having a
section that is equal to the internal cross section of the nozzle and a respective edge or
external flange 210d that surrounds the further opening 214.

The nozzle 110 comprises a further end 210e opposite the end 110b, i.e. at the second
portion 212 and provided with a further access opening 215 giving access to an internal
conduit 210c of the nozzle 210. The further end 210e is arranged for engaging with
injecting means of a dispensing machine that is suitable for dispensing said fluid F.

A cover element 8 is fixed to the edge 7 of the casing 2 to close hermetically the cavity 5
and is perforable by injecting means of a dispensing machine. The cover element 8 can be
further fixed to the further end 210e in such a manner as to contribute to supporting the
nozzle 210.

In an initial configuration K of the capsule 1 the casing 2 is in the original shape, i.e. is not
compressed or crushed, and the end 210b of the nozzle 210 is inserted into the outlet hole
124 and engages in a sealed manner the outflow portion 120. In particular, the side wall
210a abuts in a sealed manner on the annular wall 121, whereas the external flange 210d
abuts on an external surface of the base wall 3.

A further closing element 123 is provided to close hermetically the further opening 214 of
the nozzle 210 so as to preserve and insulate from the external environment the product P

contained in the capsule and prevent the initial product P from exiting.
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The further closing element 123 is removably fixed to an external flange 210d of the
nozzle and/or to an external surface of the base wall 3 and can be easily detached by a user
before the capsule 1 is introduced into the dispensing machine or by the nozzle 210.

This capsule is suitable for liquid initial products, for example concentrated solutions to be
diluted during dispensing.

Using this version of the éz;psule 1 provid-és.in the first woperating step D1 that the Vinjecting
means of the dispensing machine pierce the cover element 8 to engage in a sealed manner
the further end 210e of the nozzle 210 without, however, delivering the fluid.

The second operating step D2 is divided into two successive substeps. In a first stage
(opening substep) the casing 2 is compressed and crushed along the direction A, so as to
enable the bottom of the capsule 1 to open through detachment of the further closing
element 123, a detachment that can occur both owirig the increase of pressure inside the
capsule and the action of the nozzle 210 that progressively exits from the cavity 5. The air
contained inside the cavity 5 can exit by passing from the further openings 222 through the
internal conduit 210c of the nozzle 210.

Subsequently (dispensing and dilution substep), the casing 2 is further compressed and
crushed along the direction A and the fluid F is delivered by the injecting means in the
nozzle 210 in such a manner that the initial product P exits from the capsule 1 through the
further openings 222 of the nozzle 210 and in the internal conduit 210c it joins and mixes
with the fluid F. Into the consumption container a final product B is then dispensed that is
suitably diluted from a concentrated initial product P (Figure 19). _ |
The quantity of initial product P inside the cavity 5 (level) is such as to enable the initial

product P to exit from the further openings 222 only when the end 210b of the nozzle 210

~ is no longer covered by the further cover element 123.

Dispensing of the fluid F can last as long as crushing of the casing 2, or last longer. In this
latter case, the final product B will be further diluted inside the consumption container.

At the end of crushing of the casing 2 the second portion 212 and the further openings 222
remain inside the capsﬁle 1.

Owing to the capsule of the invention it is thus possible to dilute, or mix or blend in an
optimum manner the initial product P, typically a concentrated liquid solution, with the
dilution fluid. This dilution/mixing, which occurs directly inside of the nozzle 210, enables
a final product that is already ready to be dispensed into the consumption container.

With reference to figures 20, 21 and 22, there is illustrated another version of the capsule 1

of the invention that is distinguished from the previously disclosed embodiments by the
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fact that it comprises a filtering element 300 fixed to the nozzle 310. The latter, also in this
embodiment comprises a first portion 311 that ends with an end 310b provided with a
further opening 314 for dispensing the fluid F or the final product B that has a section that
is equal to the internal cross section of the nozzle and a respective edge or external flange
310d that surrounds the further opening 314. As in the embodiments of the capsule
dinscloéed previously, alsoi in thisr version the nozzle 310 compﬁses openings (not shown)
through which the fluid F is introduced inside the cavity 5 of the capsule 1 to interact with

the initial product P in such a manner as gradually to form the final product B. These

. openings substantially act as filters, because they retain and lock inside the cavity 5 non

soluble particles and bodies (for example tea leaves or coffee grounds) of the initial
product P, whereas they enable the thus obtained final product B to exit freely.

As more clearly visible in the view in Figure 20a, the filtering element 300 comprises an
external edge 300a thermowelded to the external flange 310d and a filtering zone 300b
facing the further opening 314 and arranged for being traversed by the fluid F or by the
final product B.

Alternatively, the external edge 300a can be glued to the external flange 310d by a suitable
adhesive of known type.

The fluid F or the product B exiting from the opening 314 traverse the filtering zone 300b
before reaching the consumption container. The filtering zone 300b thus enables possible
micro-powders and micro-residues of the initial product P to be retained inside the cavity 5
in such a manner as to prevent the drop thereof inside the consumption container.

Also in this embodiment the capsule 1 comprises a further closing element 323 to close
hermetically the further opening 314 of the nozzle 110 and preserve and insulate from the
external environment the product P contained in the capsule. The further closing element
323 further prevents the fluid F and/or of the beverage B from exiting from the capsule 1
during the first operating step D1 (Figure 21). The further closing element 323 is arranged
in such a manner as to cover, and protect, the filtering element 300, as seen better from the
exploded view in Figure 20.

The further closing element 323 is removably fixed to an external surface of the base wall
3 and can be easily detached from the nozzle 310 in the second operating step D2 (Figure
22).
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CLAIMS

1. A capsule comprising a deformable and/or compressible casing that is provided
with a base wall and with a side wall that define a cavity containing an initial
product to be joined to a fluid to obtain a final product, wherein said side wall is
deformable and/or compressible along predetermined compliance lines to enable
said casing to be compressed and/or crushed along a direction that is orthogonal to
said base wall, and wherein said capsule comprises a nozzle provided with a
plurality of openings for the passage of said fluid, said nozzle being engaged with
an outflow portion of said base wall and arranged for exiting from said cavity
through said outflow portion when said casing is compressed and/or crushed, said
nozzle comprising a first portion arranged for abutting on, and sliding with
interference inside said outflow portion in a sealed manner such that said final
product exits at leasf initially from said cavity only through at least one further
opening of said nozzle,

wherein said nozzle comprises a stiff tubular element having a respective
side wall provided with said plurality of openings and an end engaged in said
outflow portion in an initial configuration in which said casing is not compressed
and/or crushed, ‘
wherein said end includes
said at least one further opening arranged for dispensing said fluid
and/or said final product directly into a consumption container when said casing is
compressed and/or crushed, and
an external flange that peripherally surrounds said at least one
further opening,
wherein said capsule comprises
a closing element removably fixed to an external surface of the base wall
to hermetically close said at least one further opening,
said closing element being adapted to be detached by the nozzle external

flange when said casing is compressed and/or crushed.

2. The capsule according to claim 1, wherein said nozzle comprises a further end
opposite said end, provided with a respective further opening and arranged for

engaging injecting means of a dispensing machine that is suitable for dispensing
said fluid.

CA 2864845 2020-03-25
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3. The capsule according to claim 1 or 2, wherein said plurality of openings are
distributed along said nozzle in such a manner that in a first operating step,
wherein said casing is not compressed and/or crushed, said plurality of openings
dispense said fluid into said cavity and in a second operating step when said
casing isl compressed and/or crushed and said nozzle exits partially from the
cavity, the plurality of openings situated inside the cavity receive the final product
and/or a mixture of said initial product and said fluid, whereas the plurality of
openings situated outside the cavity dispense said final product and/or said fluid in

a consumption container.

4. The capsule according to any one of claims.1 to 3, wherein said outflow portion
comprises an annular wall arranged for abutting in a sealed manner on a respective

side wall of said nozzle at said first portion.

5. The capsule according to claim 4, wherein said outflow portion comprises an

outlet hole, hermetically closed by said nozzle.

6. The capsule according to claim 4 or 5, wherein said annular wall is arranged for

supporting and maintaining substantially erect said nozzle.

7. The capsule according to any one of claims 1 to 6, wherein said nozzle corﬁprises
a second portion adjacent to said first portion and spaced away from said base
wall, said second portion being provided with a cross section that is such as to
enable said final product to exit from said cavity through a passage defined by said
outflow portion and said second portion when said casing is compressed and/or

crushed so as to bring said second portion at said outflow portion.

8. The capsule according to any one of claims 1 to 7, comprising a cover element
fixed to an edge of said casing to close hermetically said capsule, said cover
element being perforable by injecting means of a dispensing machine that is

suitable for receiving said capsule.

9. The capsule according to claim 8, as appended to claim 2, wherein said cover

element is further fixed to said further end.

CA 2864845 2020-03-25
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The capsule according to any one of claims 1 to 9, comprising a supporting
element fixed to a first edge of said casing and facing said cavity, said nozzle

being fixed to said supporting element.

The capsule according to any one of claims 1 to 10, comprising a filtering element

fixed to said nozzle.

The capsule according to claim 11, wherein said filtering element comprises an
external edge, welded to an external flange of an end of said nozzle, and a filtering
zone facing said at least one further opening and arranged for being traversed by

said fluid and/or by said final product.

A method for obtaining a final product by delivering a fluid inside a capsule
according to any one of claims I to 12 containing an initial product, comprising:

- providing said plurality of openings in a nozzle of said capsule and dispensing a
defined quantity of said fluid into a cavity of said capsule through said plurality of
openings in a first operating step, wherein said capsule is in an initial
configuration in which a casing of said capsule is not compressed and/or crushed;
- compressing and/or crushing said casing in a second operating step such that said
nozzle exits from an outflow portion of a base wall of said capsule;

- providing at least a first portion of said nozzle arranged for abutting on, and
sliding inside, said outflow portion in a sealed manner when said casing is
compressed and/or crushed, such that in said second operating step when said
nozzle exits partially from said cavity, the openings situated in said cavity receive
said final product and/or a mixture of said initial product and said fluid, whereas
the openings situated outside said cavity dispense said final product and/or said

fluid in a consumption container.

CA 2864845 2020-03-25



WO 2013/132450 PCT/IB2013/051789

1 1/8 Fig. 1

L)y

(SIS WL LT

6b ZQ ‘ f -
10c / ‘ \ o1
R}

.

10

‘ 5

10a ¥ e 1 NG 11
5 ..
P

10b

C
D1 . »LK

3 31 35 32




CA 02864845 2014-08-15

PCT/IB2013/051789

WO 2013/132450

v 01

SNONNNN

44

ENNNNNNNNNN

g ¢ b1
0 nof/f/\w\‘mm cd
Nl
~a 11 = v
AN T
el
— 1 - % 4
Al |||| ! |‘| — 0l
¢ Wirsy
A x_\\\m LR
mk \« X \» \« \
0¢ 61 02 8



CA 02864845 2014-08-15

WO 2013/132450 PCT/IB2013/051789

3/8

N -
. o
(®)) o o
i TN
©
3 ; N 2
© @)
o —
\_@ < LL
/
Al
< AN
o To)
~— ~— < o 0 o0o0
q- /I L
YA
Ql m ©
© K . ~ L
. o (4p) ()
@) ™ © ©
2 //

6

10
¥
B

1
3

hAN
22

21

10
10p ~~ |

10a



WO 2013/132450

e\
S

19

20

(L XY Y

PCT/IB2013/051789
a D
o~ < o 'f H-
o
Pdlelol g
YovOyoy R
o ~
0| f| Ooﬂ |O 0 | \5 " -
e T
Al

ooooooooooooooooooooooooooooooo

...............................
...............................

‘////)‘V//)E;Y///)‘V/{/

0 O¢| O#O

||<>|<> <>||O|O &
()|OO| ™
O
sJg BN, ®
LL



CA 02864845 2014-08-15
PCT/1IB2013/051789

WO 2013/132450

.
)
N

\"

ATTLTITITITITLLTILLAL AN

ATLTLLLLTLLLLLLAL UL LU

N

OMMNNNNNNNNNNNY

9,

V7777700880,
O VIII O II4

06

(o]

08 18 d

5/8

06 €6 <¢8 P08 16 €

v f///lf/////ﬂﬂﬁ'l'\hﬁ//’f/ﬂ?ﬁ

qo8

iI

143

ALATILLLIILL ALLLLLLL LS

‘ V[ L

SLLLLLA 22424

u “
)
0

A

gL b4 18 1d

LX)
-

YL




CA 02864845 2014-08-15

PCT/IB2013/051789

WO 2013/132450

AR E

d

t o

4

cd

¢él




CA 02864845 2014-08-15

PCT/IB2013/051789

WO 2013/132450




CA 02864845 2014-08-15

PCT/IB2013/051789

WO 2013/132450




]
/S
D1 srjsﬁ??s:\ 30 \—K



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - CLAIMS
	Page 22 - CLAIMS
	Page 23 - CLAIMS
	Page 24 - DRAWINGS
	Page 25 - DRAWINGS
	Page 26 - DRAWINGS
	Page 27 - DRAWINGS
	Page 28 - DRAWINGS
	Page 29 - DRAWINGS
	Page 30 - DRAWINGS
	Page 31 - DRAWINGS
	Page 32 - REPRESENTATIVE_DRAWING

