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DESCRIPTION

Technical Field

[0001] The present invention relates to a capsule for preparing beverages, according to the
preamble of claim 1.

[0002] In particular, said capsule is designed to contain, under sealed conditions, beverage
precursor ingredients that are prepared by introducing a pressurized liquid into the capsule
when it is opened during the preparation and dispensing of the beverage. This opening takes
place in particular by using a specific device, within which the capsule is arranged and fastened
between two opposed piston elements, the one feeding the pressurized liquid, the other
collecting the prepared beverage.

[0003] The beverage precursor ingredients can be of various types, e.g. ground coffee.

[0004] The beverage is obtained by means of an extraction or solubilisation of the ingredients
by introducing water at a preset temperature into the capsule.

Prior art

[0005] Capsules for the aforementioned use are known in the specific field. They generally
have a truncated-cone shape housing a cavity designed to contain such an amount of
ingredient to prepare a single dose of beverage, without however excluding the possibility of
containing larger amounts for the preparation of multiple doses of beverage., like for example
described in EP2631199 A1.

[0006] More in detail, the capsule according to the prior art, shown for example in
WO02013/060918 A1, comprises a substantially truncated cone-shaped side wall, a bottom wall,
arranged at the end with the smaller diameter of the truncated cone-shaped side wall, a cavity
delimited by the walls and an opening formed by the edge of the end with the larger diameter
of said truncated cone-shaped side wall. Said opening is in communication with the cavity.

[0007] An annular flange, radially extending towards the outside of the cavity, is arranged
around the edge of the end with the larger diameter of said truncated cone-shaped wall. A
covering element is fastened to the annular flange to hermetically close the opening. The
covering element can be opened when the beverage is dispensed.

[0008] The bottom wall is provided with a plurality of passages, normally sealed but openable
for introducing the pressurized liquid into the cavity to prepare the beverage.
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[0009] According to the known technology, the preparation of the beverage, particularly coffee-
based, is obtained by placing the capsule in a device comprising a tubular piston, whose end is
intended to be arranged against one side of said annular flange of the capsule, thus sealing
said side of the flange as well as an abutment element designed to be at least partially
arranged against the opposite side of the same annular flange of the capsule.

[0010] The abutment element is provided in a known way with ducts for collecting the
beverage formed in the cavity of the capsule following the introduction of the pressurized liquid
through the plurality of passages of the bottom wall of the capsule, which have opened due to
the pressure exerted by the liquid.

[0011] An example of the known technology in which the seal between the piston elements of
the beverage preparation device and the capsule occurs by elastic deformation of the material
forming the annular flange around the capsule, is described in W02015/128827 A1.

[0012] According to the prior art, the material with which the capsule is made, using for
example injection moulding technologies, consists mainly of a plastic-type synthetic resin,
whose plasticity and deformability degree helps to have good sealing conditions between the
capsule and the piston elements which, as already stated, on the one hand pressurize the
liquid for the preparation of the beverage and, on the other hand collect the prepared
beverage.

Prior art problem

[0013] With the introduction of biodegradable materials, particularly of the so-called
"compostable” materials, the known capsule structures have shown sealing problems between
the piston elements of the beverage preparing device and the capsule areas with which said
elements are meant to engage in a watertight manner, particularly at the annular flange
arranged around the capsule, since such compostable materials have a lower degree of
deformability than conventional plastic materials that are not biodegradable.

Object of the invention

[0014] In this context, the technical aim of the present invention is to propose a capsule for
preparing beverages that overcomes the aforementioned drawbacks of the known art. In
particular, it is an object of the present invention to provide a capsule for preparing beverages
that is compostable and, at the same time, ensures an adequate sealing against the piston.

[0015] The specified technical aim and the specified objects are substantially achieved by
means of a capsule for preparing beverages comprising the technical features set forth in one
or more of the appended claims.
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Advantages of the invention

[0016] In particular, a capsule for preparing infused beverages is made entirely of
compostable material. Said capsule comprises a main body having a central axis, a first and a
second end.

[0017] The main body comprises an axially symmetrical side wall with respect to the central
axis, converging from the first to the second end.

[0018] The main body comprises a bottom wall connected to the side wall and arranged at the
second end.

[0019] Moreover, the main body has a cavity, which is designed to contain an ingredient for the
preparation of beverages. Said cavity is defined by the side wall and by the bottom wall. The
bottom wall can even be opened to introduce therethrough pressurized liquid inside the cavity.
The cavity further has an opening arranged at the first end.

[0020] The main body further comprises an annular flange, which is connected to the side wall
at the first end. The flange extends radially from the side wall towards the outside. In particular,
the flange has an inner surface facing the second end and an outer surface opposite the inner
surface.

[0021] The capsule further comprises a frangible covering element, which is fastened to the
outer surface of the flange. Said covering element is superimposed on the opening to
hermetically seal the cavity.

[0022] The flange further has a flexible inner area, which is connected directly to the side wall
of the main body. Said inner area is configured to flex under the action of a hollow piston of a

beverage-preparing machine.

[0023] An abutment surface is provided at the inner area and is configured to be pushed by
the hollow piston.

[0024] The side wall has a main portion and a connecting portion.

[0025] The connecting portion joins the main portion to the flange, and has an increasing
thickness from the main portion towards the flange.

[0026] The connecting portion is deformable due to the pressure of the piston on the abutment
surface to at least partially contact the piston and create a seal against the piston.

[0027] The present invention allows obtaining that the deformation/flexing compensates both
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the dimensional variability of the capsules, physiologically due to their moulding process, and
the constructive differences of the piston used in the different dispensing machines.

BRIEF DESCRIPTION OF THE FIGURES

[0028] Further features and advantages of the present invention will appear more clearly from
the indicative, and therefore non-limiting, description of a preferred but not exclusive
embodiment of a capsule for preparing beverages, as shown in the accompanying drawings in
which:

« Figure 1 is a sectional side view of a capsule for preparing beverages according to the
present invention;

» Figure 1ais a sectional side view of a detail of the capsule of Figure 1;

» Figure 2 is a sectional side view of the capsule of Figure 1 in use; and

+ Figure 2ais a side view of the capsule of Figure 1 in the configuration of Figure 2.

DETAILED DESCRIPTION

[0029] Even if not explicitly stated, the single features described with reference to the specific
embodiments are meant as being accessory and/or interchangeable with other features
described with reference to other embodiments.

[0030] With reference to the attached figures, the reference number 1 indicates a capsule for
preparing infused beverages according to the present invention. The capsule 1 is designed to
be inserted in a beverage-preparing machine.

[0031] Said machine comprises a hollow piston 100, which closes the capsule 1 against a
contrasting element 101. The coupling between the piston 100 and the contrasting element
101 determines a chamber 102 closed around the capsule 1. This way of preparing beverages
is already known to the person skilled in the art, and will therefore not be further described.
The capsule 1 according to the invention can advantageously be entirely made of a
compostable material.

[0032] "Compostable material’ means a material that complies with the EN 13432 standard.
This material must meet all the following criteria: a) being biodegradable in no more than 6
months at least to 90%; b) being disintegrable, i.e. showing a fragmentation and loss of
visibility in the final compost. The mass of the residues of the test material with a size > 2 mm
must be less than 10% of the initial mass; ¢) having low levels of heavy metals and no negative
effects on the quality of the compost; d) being stable in its pH, salt content, volatile solids, N, P,
Mg and K values.
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[0033] The term "compostable material" means both a single material and a plurality of
different materials, provided that they are all treatable through composting.

[0034] In particular, "compostable material" means those products selected from the group
comprising corn starch, potato starch or synthetic biopolymers and/or any combination of such
materials that meet the EN 13432 standard.

[0035] The capsule 1 comprises a main body 10. The main body 10 has an axisymmetric
geometry, in particular substantially conical, and has a central axis "A". With respect to the
central axis "A", the main body 10 has a first end 10a and a second end 10b. The main body
10 narrows along the central axis "A" from the first end 10a to the second end 10b.

[0036] More in detail, the main body 10 comprises a side wall 2. In particular, said side wall 2
is axially symmetrical with respect to the central axis "A" and converges from the first end 10a
to the second end 10b.

[0037] The main body 10 is closed at the second end 10b by a bottom wall 3. Said bottom wall
3 is connected to the aforementioned side wall 2.

[0038] The main body 10 also has a cavity 4, which has the function of containing an
ingredient for the preparation of beverages, for example coffee. The cavity 4 is defined by the
side wall 2 and by the bottom wall 3. The cavity 4 has an opening 12 arranged at the first end
10a.

[0039] The bottom wall 3 is designed to be openable to allow the introduction of a pressurized
liquid into the cavity 4.

[0040] More in detail, the bottom wall 3 is provided with a plurality of perforations 9, preferably
arranged within an annular channel 20. All said perforations 9 are closed by a covering
element 11, made of laminar material, arranged inside the cavity 4. By way of example, the
covering element 11 can be a metallic or polymeric foil, a film or any other means known to the
person skilled in the art for similar uses, which has the property of tearing, degrading when in
contact with water or which can be lifted, as described in the ltalian patent application n.
102018000002185 in the name of the same Applicant.

[0041] The main body 1 further comprises an annular flange 14, which is connected to the side
wall 2, in particular at the first end 10a. The flange 14 extends radially from the side wall 2
towards the outside. The flange 14 is arranged substantially at the opening 12 of the cavity 4.
Preferably, the flange 14 has a thickness of between 0.85 mm and 1.05 mm.

[0042] The flange 14 has in particular an inner surface 14a facing the second end 10b. An
outer surface 14b, opposite the inner surface 14a, is substantially facing outward, namely
opposite the direction of development of the side wall 2. In use, the inner surface 14a of the
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flange 14 at least partially contacts the piston 100 of the beverage-preparing machine. The
outer surface 14a, on the other hand, abuts against the contrasting element 101.

[0043] To hermetically seal the cavity 4, the capsule 1 comprises a frangible covering element
11a, which is fastened to the outer surface 14b of the flange 14 to overlap the opening 12. As
an example, the covering element 11a may be a metal or polymeric sheet, a film or any other
means known to the person skilled in the art for similar uses.

[0044] In use, the covering element 11 directly contacts the contrasting element 101.

[0045] According to the invention, the flange 14 has an inner flexible area 16, which is directly
connected to the side wall 2. In other words, the inner area 16 corresponds to the root of the
flange 14. Said inner area 16 is in particular configured to flex under the action of the
aforementioned piston 100.

[0046] An abutment surface 18 is arranged at the inner area 16 to be pushed by the piston
100. More details will be given in a later part of the present description.

[0047] The flange 14 also has an outer area 17 that is connected to the inner area 16 and is
arranged outside it. In other words, the outer area 17 of the flange 14 cantileverly extends from
the inner area 16.

[0048] More in detail, the side wall 2 has a main portion 2a and a connecting portion 2b.
According to the preferred embodiment, the main portion 2a has a substantially constant
thickness and is inclined by a first angle B with respect to the central axis "A".

[0049] The connecting portion 2b joins the main portion 2a to the flange 14.

[0050] Moreover, the connecting portion 2b has an increasing thickness from the main portion
2a to the flange 14.

[0051] An outer surface 2¢ of the side wall 2 has, at the connecting portion 2b, an inclination of
a second angle C with respect to the central axis "A". Said second angle C is typically greater
than the first angle B.

[0052] According to the preferred embodiment of the invention, the first angle B can be
comprised between 4° and 25° and is preferably equal to 8°.

[0053] The second angle C can be comprised between 15° and 45° and is preferably equal to
25°.

[0054] According to an alternative embodiment of the present invention, this difference in
angles can also be achieved by maintaining the connecting portion 2b of the side wall 2 with a
constant thickness, analogously to the main portion 2a, simply by varying its inclination.
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[0055] According to the invention, the connecting portion 2b is deformable due to a pressure of
the piston 100 on the abutment surface 18 to at least partially contact the piston 100 and
create a seal against it, thus isolating the chamber 102 with the capsule 1 therein. Moreover, a
seal is advantageously created between the piston 100 and the abutment surface 18.

[0056] More in detail, the flange 14 is switchable under the action of the piston 100 from an
undeformed configuration, shown for example in Figure 1, to a flexed configuration visible for
example in Figure 2.

[0057] In the undeformed configuration, the outer area 17 of the flange 14 is substantially
coplanar to the opening 12.

[0058] In the flexed configuration, the flange 14 is bent at the inner area 16, thus bringing the
outer area 17 closer to the side wall 2 of the main body 10.

[0059] In the described embodiment of the invention, the inner area 16 of the flange 14 has an
annular groove 15. In particular, said groove 15 is formed on the outer surface 14b near the
opening 12 of the cavity 4. Said groove 15 weakens the root of the flange 14, thus allowing it to
flex according to the predetermined mode. In alternative embodiments of the invention, the
flexing of the flange 14 can be facilitated in all the ways known to the person skilled in the art.

[0060] More in detail, the groove 15 has a diameter comprised between 30 mm and 40 mm.
The depth of the groove 15 is approximately comprised between 0.1 mm and 0.7 mm, and is in
particular equal to 0.2 mm.

[0061] The main body further comprises centring means 19 for arranging the capsule 1 inside
the beverage-preparing machine. These centring means 19 are arranged near the abutment
surface 18 and externally thereto. More in detail, the centring means 19 comprise an annular
projection 21, which completely surrounds the abutment surface 18.

[0062] Quite advantageously, the centring means 19 are configured so as not to contact the
piston 100 when the flange 14 is in a flexed configuration, namely during the beverage
dispensing and the preceding steps. This avoids any excessive stress on the piston 100, thus
extending the useful life of the machine that contains it. Normally, in fact, the piston 100 is
designed to be used with aluminium caps or in any case with more deformable materials than
the compostable ones, and an excessive stress could damage it.

REFERENCES CITED IN THE DESCRIPTION
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PATENTKRAYV

1. Kapsel (1) til tilberedning af udtreksdrikkevarer, omfattende et hovedlegeme (10) med
en midterakse (A), en forste ende (10a) og en anden ende (10b), hvilket hovedlegeme (10)
omfatter:

- en sideveeg (2), der er aksialt symmetrisk med midteraksen (A) og konvergerer fra den
forste (10a) til den anden (10b) ende,

- en bundvag (3), der er forbundet med sidevaeggen (2) og anbragt ved den anden ende
(10b),

- et hulrum (4) til at indeholde en ingrediens til tilberedning af drikkevarer, hvilket
hulrum (4) defineres af sideveeggen (2) og af bundvaggen (3), hvor bundvaggen (3) kan abnes
for tilfersel af vaeske under tryk i hulrummet (4), hvor hulrummet (4) har en abning (12) ved den
forste ende (10a),

- en ringformet flange (14), der er forbundet med sidevaeggen (2) ved den forste ende
(10a) og streekker sig radialt udefter fra sidevaeggen (2), hvor flangen (14) har en indvendig flade
(14a), der vender ind mod den anden ende (10b), og en udvendig flade (14b) modsat den
indvendige flade (14a);

hvilken kapsel (1) endvidere omfatter et brudbart afdekningselement (11a), der er
fastgjort til flangens (14) udvendige flade (14b) og overlapper abningen (12) for at forsegle
hulrummet (4) hermetisk,

kendetegnet ved, at kapslen (1) er helt fremstillet af et komposterbart materiale, og ved,
at flangen (14) har:

- et fleksibelt indvendigt omrade (16), der er direkte forbundet med sidevaggen (2) og
konfigureret til at bejes wunder indvitkning af et hult stempel (100) 1 en
drikkevaretilberedningsmaskine;

- en anlaegsflade (18), der er anbragt ved det indvendige omrade (16) og konfigureret til
at blive skubbet af stemplet (100);,

hvor sidevaeggen (2) omfatter en hoveddel (2a) og en forbindelsesdel (2b), hvor
forbindelsesdelen (2b) samler hoveddelen (2a) med flangen (14) og tiltager i1 tykkelse fra
hoveddelen (2a) til flangen (14), hvor forbindelsesdelen (2b) kan deformeres pa grund af et tryk
fra stemplet (100) pa anlaegsfladen (18) for mindst delvist at komme i kontakt med stemplet
(100) og frembringe en tetning mod stemplet (100).

2. Kapsel (1) ifelge krav 1, hvor flangen (14) har et udvendigt omrade (17) forbundet med

det indvendige omrade (16) og uden for sidstnavnte, hvor flangen (14) kan andres under
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indvirkning af stemplet (100) fra en ikke-deformeret konfiguration, hvori det udvendige omrade
(17) 1 alt veesentligt er koplanart med abningen (12), til en bejet konfiguration, hvori flangen
bejes ved det indvendige omrade (16) for at bringe det udvendige omrade (17) tattere pa
hovedlegemets (10) sideveaeg (2).

3. Kapsel (1) ifelge krav 2, kendetegnet ved, at den omfatter centreringsmidler (19) til
anbringelse af kapslen (1) i1 en drikkevaretilberedningsmaskine, hvilke centreringsmidler (19) er

teet pa anlaegsfladen (18) og uden for denne.

4. Kapsel (1) ifelge krav 3, hvor centreringsmidlerne (19) omfatter et ringformet fremspring

(21), der omgiver anlegsfladen (18).

S. Kapsel (1) ifelge krav 3 eller 4, kendetegnet ved, at centreringsmidlerne (19) er
konfigureret til ikke at komme i kontakt med stemplet (100), nar flangen (14) er i den begjede

konfiguration.

6. Kapsel (1) ifelge et hvilket som helst af de foregaende krav, hvor det indvendige omrade
(16) af flangen (14) har en ringformet rille (15) dannet pa den udvendige flade (2¢) tet pa

abningen (12).
7. Kapsel (1) ifelge krav 6, hvor rillen (15) har en diameter i intervallet fra 30 mm til 40
mm.

8. Kapsel (1) ifelge krav 7, hvor rillen (15) har en dybde i intervallet fra 0,1 mm til 0,7 mm.

9. Kapsel (1) ifelge et hvilket som helst af de foregdende krav, hvor flangen (14) har en
tykkelse 1 intervallet fra 0,85 mm til 1,05 mm.

10.  Kapsel (1) ifelge et hvilket som helst af de foregdende krav, hvor hoveddelen (2a) heelder
1 en forste vinkel (B) 1 forhold til midteraksen (A), der ligger 1 intervallet fra 4° til 25°.

11.  Kapsel (1) ifelge et hvilket som helst af de foregdende krav, hvor en udvendig flade (2¢)
af sidevaeggen (2) hazlder ved forbindelsesdelen (2b) 1 en anden vinkel (C) i forhold til

midteraksen (A), hvilken anden vinkel (C) er storre end den forste vinkel (B).
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12.  Kapsel (1) ifelge krav 11, hvor den anden vinkel (C) ligger 1 intervallet fra 15° til 45°.
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