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(54) CAPSULE FOR INFUSION PRODUCTS

(57)  Acapsule (1) forinfusion products having a dis-
tal end (ED) and a proximal end (EP), which is opposite
the distal end (ED); the capsule (1) comprises: a
cup-shaped body (2), which defines a cavity (7) config-
ured to house an infusion material; the cup-shaped body
(2) comprises a side wall (4) and a bottom wall (5); and
a closing element (3), which is arranged so as to close
the cavity (7) of the cup-shaped body (2) in the area of
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the proximal end (EP). The side wall (4) has centring
elements (11), which laterally project outwards from the
side wall (4) and are configured, in use, to engage a side
wall (P) of a percolation chamber (C) of a beverage ex-
traction machine (M). The centring elements (11) are ar-
ranged in the area of a central annular sector (6B) of the
side wall (4) which is spaced apart from the proximal end
(EP).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This Patent Application claims priority from Ital-
ian Patent Application No. 102021000021698 filed on
August 10, 2021.

TECHNICAL FIELD

[0002] The present invention relates to a capsule for
infusion products.

[0003] More specifically, the present invention is ad-
vantageously (but not exclusively) applied to capsules
for the infusion of granular, powder or leaf products such
as for example coffee, barley, powdered milk, tea, cam-
omile tea, fruit.

PRIOR ART

[0004] Asis known, capsules forinfusion products typ-
ically comprise a cup-shaped body preferably having, as
a whole, a truncated cone shape which comprises a side
wall and a bottom wall and has a proximal end closed by
a closing element, also called lid. Typically, the proximal
end has adimension (in particular, diameter) greater than
the distal end (in the area of the bottom wall of the cup-
shaped body).

[0005] The cup-shaped body thus defines a cavity in-
side which the granular, powder or leaf infusion material
is housed.

[0006] The capsule for infusion products is configured
to be arranged, in use, inside a percolation chamber of
a beverage extraction machine. The percolation cham-
ber defines a housing and typically has a support which
defines an upper shoulder against which an upper edge
of the side wall of the cup-shaped body abuts.

[0007] The capsule housed inthe percolation chamber
is perforated by means of a perforation unit which com-
prises perforation means. The perforation means are
configured to perforate the capsule in the area of the
closing element and of the bottom wall of the cup-shaped
body. In particular, through at least one opening (in par-
ticular, hole) made in the area of the closing element,
water is injected under pressure for mixing it inside the
cup-shaped body with the infusion product. Whereas,
through at least one opening (in particular, hole) made
in the area of the bottom wall of the cup-shaped body,
the infused beverage comes out of the cup-shaped body
for being collected inside a container, such as for exam-
ple a coffee cup, mug or glass.

[0008] The cup-shapedbody ofthe capsule forinfusion
products typically consists of a single element made of
a plastic material or a biodegradable or compostable ma-
terial (i.e. a material that complies with standard UNI EN
13432).

[0009] The above-described capsules have a plurality
of drawbacks and disadvantages.
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[0010] Firstly, during the insertion of the capsule inside
the percolation chamber it can occur that the capsule
inclines, not arranging itself in its correct position. In such
case, for example in the percolation chambers having
vertical axis, the longitudinal axis of the capsule is not
parallel to the vertical axis of the percolation chamber.
This relative inclination of the capsule prevents the cor-
rectoperation of the beverage extraction machine. In par-
ticular, the relative inclination between the capsule and
the percolation chamber prevents the perforation means
of the perforation unit from perforating (in particular, uni-
formly) the bottom wall of the capsule, thus preventing
the infused beverage from coming out homogeneously
and distributed on the entire bottom wall.

[0011] Furthermore, the relative inclination of the cap-
sule during the perforation can also cause the damaging
of the capsule, as well as of the perforation means which
are subjected to greater stresses than in the condition
where the capsule is arranged in the correct position.
[0012] In order to overcome this problem, it is known
for example from documents W02020202028,
W02019197940 and EP3705419 to manufacture cap-
sules with centring elements. The centring elements
project from the side wall in the area of the proximal end.
In particular, the centring elements project from an an-
nular shoulder present in the proximal end, to which the
closing element is connected. However, these capsules
have the disadvantage that the centring elements allow
the correct positioning of the capsule only upon the com-
plete insertion of the capsule in the percolation chamber.

DESCRIPTION OF THE INVENTION

[0013] The object of the presentinvention is to provide
a capsule for infusion products which is devoid of the
drawbacks of the state of the art and which is easy and
cost-effective to manufacture.

[0014] According to the present invention, a capsule
for infusion products is provided according to what is
claimed in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In order to better understand the invention, em-
bodiments are described, by mere example, wherein:

- Figure 1 is a side view of a capsule manufactured in
accordance with the present invention;

- Figure2isabottom plan view of the capsule of Figure
1;

- Figure 3is a top plan view of the capsule of Figure 1;

- Figure 4 is a cross-section view of the capsule of
Figure 1 according to a first embodiment;

- Figure 5 is an enlarged view of a detail of Figure 4;

- Figure 6 is a cross-section view of the capsule man-
ufactured according to a further and alternative em-
bodiment;

- Figure 7 is an enlarged view of a detail of Figure 6;
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- Figure 8 is a schematic cross-section view of the
capsule of Figure 6 arranged inside a percolation
chamber;

- Figure 9is a cross-section view of the capsule man-
ufactured according to a further and alternative em-
bodiment;

- Figure 10 is an enlarged view of a detail of Figure 9;

- Figure 11 is a schematic cross-section view of the
capsule of Figure 9 arranged inside a percolation
chamber;

- Figure 12 is a schematic bottom perspective view of
the capsule manufactured according to a further and
alternative embodiment;

- Figure 13 is a schematic cross-section view of the
capsule of Figure 12; and

- Figure 14 is an enlarged view of a detail of Figure 13.

PREFERRED EMBODIMENTS OF THE INVENTION

[0016] Inthe accompanying figures, reference numer-
al 1 indicates, as a whole, a capsule for infusion products
according to the present invention. The capsule 1 has a
proximal end EP (in the area of which, in use, water is
injected under pressure) and a distal end ED (in the area
of which, in use, the infused beverage comes out). The
proximal end EP is opposite the distal end ED.

[0017] Preferably, the water injected under pressure
is hot, but alternatively it could be cold or warm.

[0018] The capsule 1 comprises a cup-shaped body 2
and a closing element 3, i.e. a lid. The cup-shaped body
2 defines a cavity 7 configured to house therein an infu-
sion material, preferably granular, powder or leaf. The
closing element 3 is schematically illustrated only in Fig-
ure 1, whereas it was removed in the remaining figures
for improving the clarity. The closing element 3 is ar-
ranged so as to close the cavity 7 of the cup-shaped body
2 in the area of the proximal end EP.

[0019] According to the present invention, the capsule
1 has centring elements 11 in the area of the side wall
4, as it will be specifically described in the following.
[0020] According to the advantageous but non-limiting
embodiments illustrated in Figures 1-14, the capsule 1
has a preferably truncated cone shape and is provided
in particular with a symmetry axis X which is a longitudinal
axis of the capsule 1.

[0021] According to alternative but non-limiting em-
bodiments which are not illustrated, the capsule 1 can
have a shape, i.e. section transverse to the longitudinal
extension between the ends EP and ED of the capsule
1, which is (non-exhaustive list) elliptical, rectangular,
square, polygonal, shaped or a combination thereof.
[0022] Advantageously, but not limitedly, the cup-
shaped body 2 is preferably manufactured as a single
block (i.e. is manufactured as one single piece). The cup-
shaped body 2 comprises (in particular, is composed of)
a side wall 4 and a bottom wall 5. In particular, the bottom
wall 5 is closed (i.e. is devoid of through openings).
[0023] According to the advantageous but non-limiting
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embodimentsillustrated in the accompanying figures, the
side wall 4 has three annular sectors arranged one after
the other between the proximal end EP and the distal
end ED. In particular, the side wall 4 has a proximal an-
nular sector 6A, a central annular sector 6B and a distal
annular sector 6C. In particular, the proximal annular sec-
tor 6A has adimension (in particular, diameter) preferably
constant between the proximal end EP thereof and the
distal end ED thereof; whereas, the sectors 6A, 6B and
6C have a dimension (in particular, diameter) decreasing
from the proximal end EP thereof to the distal end ED
thereof.

[0024] According to an alternative but non-limiting em-
bodiment, the side wall 4 can have all three sectors 6A,
6B and 6C with a truncated cone shape.

[0025] Advantageously, but not limitedly, the proximal
annular sector 6A is provided with an annular shoulder
8 which laterally (in particular, radially) extends (i.e.
projects) outwards and in the area of which the closing
element 3 rests and is connected. In particular, the clos-
ing element 3 is preferably connected by welding or by
fixed joint to the cup-shaped body 2 in the area of the
annular shoulder 8.

[0026] As previously described, the capsule 1 has the
centring elements 11 in the area of the side wall 4. The
centring elements 11 laterally (in particular, radially)
project outwards from the side wall 4, so as to ensure, in
use, the correct positioning of the capsule 1 inside a per-
colation chamber C of a beverage extraction machine M
(as it will be specifically described in the following). In
other words, the centring elements 11 engage a side wall
P of the percolation chamber C, so as to maintain the
capsule 1 (in particular, maintaining the symmetry axis
X thereof) in a substantially vertical position.

[0027] As is illustrated in the accompanying figures,
the capsule 1 has centring elements 11 (in particular,
exclusively) in the area of the central annular sector 6B
which is spaced apart from the proximal end EP. Accord-
ing to a non-limiting example, the centring elements 11
are arranged at a distance from the proximal end EP
which is 20% greater than the height (measured parallel
to the axis X) of the capsule 1. In particular, the distance
is comprised between 20 and 80% of the height of the
capsule 1, more in particular between 35 and 65%.
[0028] According to whatillustrated in the accompany-
ing figures, the central annular sector 6B is also spaced
apart from the distal end ED. Therefore, the central an-
nular sector 6B, and thus the centring elements 11, are
spaced apart both from the proximal end EP, and from
the distal end ED. According to a non-limiting example,
the centring elements 11 are arranged spaced apart from
the distal end ED with a distance that is 20% greater than
the height (measured parallel to the axis X) of the capsule
1. In particular, the distance is comprised between 20
and 80% of the height of the capsule 1, more in particular
between 35 and 65%.

[0029] Advantageously, but not limitedly, the centring
elements 11 are at least three, preferably four, and lat-
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erally (in particular, radially) project outwards from the
side wall 4.

[0030] Advantageously, but not limitedly, the centring
elements 11 are equally spaced apart from one another
on the circumference of the side wall 4, in particular in
the area of the central annular sector 6B.

[0031] In the advantageous but non-limiting embodi-
ments illustrated in the accompanying figures, the cen-
tring elements 11 comprise (in particular, are composed
of) alongitudinal rib which extends for a portion (i.e. part)
of the central annular sector 6B in longitudinal direction
between the proximal end EP and the distal end ED (in
particular, parallel to the symmetry axis X). Each centring
element 11 has a head wall 13 (or a head surface) and
two flanks 14 which are arranged on opposite sides of
the head wall 13. In particular, in this embodiment the
head wall 13 is substantially vertical. In particular, the
head wall 13 is substantially parallel to the symmetry axis
X (if present). Therefore, since the head wall 13 is sub-
stantially vertical and the cup-shaped body 2 preferably
has a truncated cone shape, the centring elements 11
have a thickness which increases from the proximal end
EP towards the distal end ED of the capsule 1. In the
following disclosure, the term "thickness" means the di-
mension measured from the inside towards the outside
of the cavity 7 of the capsule 1. In particular, the term
"thickness" means the dimension substantially meas-
ured in the lateral (in particular, radial) direction for the
side wall 4 and in the longitudinal direction (i.e. the direc-
tion defined between the proximal end EP and the distal
end ED) for the bottom wall 5.

[0032] Advantageously, but not limitedly, the maxi-
mum thickness of the centring element 11 (in the area of
anend, in particular the distal end, of the centring element
11, without keeping into account the thickness of the side
wall 4) is comprised between 0.1 and 0.5 mm, is prefer-
ably equal to 0.2 mm.

[0033] According to the advantageous but non-limiting
embodimentsillustrated in the accompanying figures, the
centring elements 11 have a width which decreases from
the proximal end EP towards the distal end of the capsule
1. In other words, each centring element 11 (in particular,
the front wall 13 thereof) is tapered towards the proximal
end EP. In the following disclosure, the term "width"
means the transverse dimension measured in the direc-
tion tangent to the side wall 4 (which is transverse, in
particular orthogonal, for example to a lateral, in partic-
ular radial, direction).

[0034] According to alternative (but non-limiting) em-
bodiments not illustrated, the centring elements 11 have
a width which is uniform.

[0035] According to alternative (but non-limiting) em-
bodiments not illustrated, the centring elements 11 have
a width which increases from the proximal end EP to-
wards the distal end ED of the capsule 1.

[0036] Inthe advantageous butnon-limiting alternative
embodimentsillustrated in the accompanying figures, the
capsule 1 also comprises a plurality of stiffening elements
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15 of the side wall 4 and a plurality of preferential defor-
mation areas 16 of the side wall 4. The stiffening elements
15 (in particular laterally, preferably radially) project from
the side wall 4 towards the outside or towards the inside
of the cavity 7. The stiffening elements 15 are (in partic-
ular, exclusively)arranged in the area of the distal annular
sector 6C.

[0037] According to the advantageous but non-limiting
embodimentsillustrated in the accompanying figures, the
stiffening elements 15 laterally (in particular, radially)
project from the side wall 4 towards the outside of the
cavity 7.

[0038] According to alternative but non-limiting em-
bodiments not illustrated, the stiffening elements 15 can
laterally (in particular, radially) project from the side wall
4 towards the inside of the cavity 7.

[0039] According to a further alternative embodiment
(not illustrated), from the side wall 4 the stiffening ele-
ments 15 can laterally (in particular, radially) project to-
wards the inside and laterally (in particular, radially)
projecttowards the outside of the cavity 7 in an alternated
manner.

[0040] According to the advantageous but non-limiting
embodimentsillustrated in the accompanying figures, the
stiffening elements 15 are alternated with the preferential
deformation areas 16. In other words, the preferential
deformation area 16 is interposed between two stiffening
elements 15. Similarly, the stiffening element 15 is inter-
posed between two preferential deformation areas 16.
[0041] The preferential deformation areas 16 are con-
figured, in use, to laterally (in particular, radially) deform
outwards. The preferential deformation areas 16 are
more deformable than the stiffening elements 15. In other
words, the lateral deformation (in particular, the defor-
mation in radial direction) of the preferential deformation
areas 16 is greater than the stiffening elements 15. Al-
ternatively, only the preferential deformation areas 16
are configured to laterally (in particular, radially) deform
outwards, whereas the stiffening elements 15 substan-
tially maintain their shape and dimension unvaried. In
other words, the stiffening elements 15 are substantially
laterally (in particular, radially) non-deformable out-
wards. Therefore, the preferential deformation areas 16
define preferential deformation areas of the side wall 4.
[0042] Advantageously, but notlimitedly, the preferen-
tial deformation areas 16 of the side wall 4 have a thick-
ness (in particular, measured from the inside of the cavity
7 to the outside of the cavity 7) which is smaller than the
side wall 4 in the area of the stiffening elements 15. In
other words, in the area of the stiffening elements 15 the
side wall 4 has a greater thickness (in particular, given
by the thickness both of the side wall 4 and of the stiff-
ening elements 15 which project therefrom) than the pref-
erential deformation areas 16. Therefore, the areas hav-
ing a smaller thickness (i.e. the preferential deformation
areas 16) have, in use under the action of the pressure
of the water, an expansion (i.e. a preferably lateral, in
particular radial, deformation) greater than the stiffening
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elements 15.

[0043] Advantageously, but not limitedly, the side wall
4 (and thus each preferential deformation area 16) has
a thickness comprised between 0.5 mm and 6.0 mm, in
particular equal to approximately 3.0 mm.

[0044] Advantageously, but not limitedly, the stiffening
elements 15 have a thickness (without keeping into ac-
countthe thickness of the side wall 4) comprised between
0.4 mm and 1.0 mm, in particular equal to approximately
0.8 mm. Therefore, the side wall 4 in the area of the stiff-
ening elements 15 has a thickness (keeping into account
both the thickness of the side wall 4, and of the stiffening
element 15 thereof) which is comprised between 0.8 and
2 mm, in particular equal to approximately 1.2 mm.
[0045] In the advantageous but non-limiting embodi-
ments illustrated in the accompanying figures, the stiff-
ening elements 15 are longitudinal ribs. In other words,
the stiffening elements 15 comprise (in particular, are
composed of) a longitudinal rib which extends for a por-
tion (i.e. part) of the distal annular sector 6C in longitu-
dinal direction (in particular, parallel to the symmetry axis
X) from the proximal end EP to the distal end ED.
[0046] Advantageously, but not limitedly, the longitu-
dinal ribs that make the stiffening elements 15 are differ-
ent as to shape and/or dimension (in particular diameter
and/or height and/or thickness) relative to the same di-
mensions of the longitudinal ribs that make the centring
elements 11. In particular, the longitudinal ribs that make
the stiffening elements 15 have a dimension (for example
width and/or height and/or thickness) which is greater
than the same dimension of the longitudinal ribs that
make the centring elements 11.

[0047] Advantageously, but not limitedly, the longitu-
dinal ribs that make the stiffening elements 15 are longi-
tudinally aligned with the longitudinal ribs that make the
centring elements 11. Alternatively, the longitudinal ribs
that make the stiffening elements 15 can be staggered
relative to the longitudinal ribs that make the centring
elements 11.

[0048] Advantageously, but not limitedly, the stiffening
elements 15 are equally spaced apart from one another
around the circumference of the side wall 4.

[0049] Advantageously, but not limitedly, the capsule
1 has a number of stiffening elements 15 comprised be-
tween 15 and 40, preferably 20 and 30, in particular equal
to 24.

[0050] Advantageously, but not limitedly, each stiffen-
ing element 15 has a head wall 17 (or, a head surface)
and two flanks 18 arranged on opposite sides of the head
wall 17 thereof. The head wall 17 is inclined by an angle
of inclination which is equal to an angle of inclination of
the cup-shaped body 2. In particular, as is visible in Figure
1, the stiffening elements 15 do not protrude beyond the
lateral (in particular, radial) bulks of the central annular
sector 6B.

[0051] Advantageously, butnotlimitedly (asisillustrat-
ed in Figure 2), the stiffening elements 15 comprise hol-
low ribs. In other words, the side wall 4 is shaped (in
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particular, bent) so as to define the longitudinal rib (which
on the inside is empty, i.e. does not have filling material).
[0052] Advantageously, according to alternative (but
non-limiting) embodiments not illustrated, the stiffening
elements 15 comprise full ribs. In other words, the side
wall 4 has massive longitudinal ribs (i.e. they are not hol-
low and are provided with filling material).

[0053] Advantageously, but not limitedly, the stiffening
elements 15 are tapered towards the proximal end EP.
[0054] Advantageously, butnotlimitedly, each flank 18
is jointed with the side wall 4 of the cup-shaped body 2.
[0055] According to the advantageous but non-limiting
alternative embodiments illustrated in the accompanying
figures, the capsule 1 also comprises at least one defor-
mation damping member 21 of the bottom wall 5 which
is configured to allow at least one portion of the bottom
wall 5 (or the entire bottom wall 5) to move, in use, in
particular along the symmetry axis X, between an initial
position Pl (illustrated, for example, in Figures 4, 6, 9 and
13) and a final position PF (not illustrated). In the final
position PF the at least one portion of the bottom wall 5
is longitudinally shifted (in particular, along the symmetry
axis X) towards the proximal end EP relative to the initial
position PI. In particular, the deformation damping mem-
ber 21 allows the bottom wall 5 to yield (i.e. follow the
shifting) caused by the force applied by a perforation unit
U which is configured to perforate the bottom wall 5 so
as to make, in use, the infused beverage come out, as it
will be specifically discussed in the following. Therefore,
the deformation damping member 21 acts as elastic re-
turn means of the bottom wall 5.

[0056] Advantageously, but not limitedly, the portion
of the bottom wall 5 which is movable (in particular, along
the symmetry axis X) is a central portion 22 of the bottom
wall 5 which is peripherally (in particular, externally) de-
limited by the deformation damping member 21. In par-
ticular, as is illustrated in Figures 2 and 4-11, the defor-
mation damping member 21 is arranged between the
central portion 22 and the side wall 4.

[0057] Advantageously, but not limitedly, the deforma-
tion damping member 21 is manufactured as one single
piece together with the cup-shaped body 2. In other
words, the deformation damping member 21 is integral
with the bottom wall 5 and is part of the bottom wall 5. In
particular, the deformation damping member 21 is ob-
tained from the conformation of the bottom wall 5 in such
area.

[0058] Advantageously, but not limitedly, the deforma-
tion damping member 21 has a smaller thickness than
the side wall 4.

[0059] Advantageously, but not limitedly, the deforma-
tion damping member 21 has a smaller thickness than
the bottom wall 5.

[0060] Advantageously, but not limitedly, the deforma-
tion damping member 21 has a thickness comprised be-
tween 0.2 mm and 1.0 mm.

[0061] According to the advantageous embodiments
illustrated in the accompanying figures, the deformation
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damping member 21 comprises at least one annular re-
cess 23 and/or at least one annular projection 24. In other
words, the bottom wall 5 has a conformation that is such
as to have an annular recess 23 and/or an annular pro-
jection 24. In particular, the term "recess" means an an-
nular groove made in the bottom wall 5. That is, the term
"recess" means an annular depression which prolongs
towards the inside (i.e. in the direction from the distal end
ED to the proximal end EP) of the capsule 1, i.e. which
prolongs towards the cavity 7 of the capsule 1. Whereas,
the term "projection” means an annular relief made in the
bottom wall 5. That is, the term "projection” means an
annular protrusion which prolongs towards the outside
(in the direction from the proximal end EP to the distal
end ED) of the capsule 1.

[0062] Advantageously, but not limitedly, the capsule
has the annular recess 23 and/or the annular projection
24 in the area of the inner surface Sl of the bottom wall
5 and/or of the outer surface SE of the bottom wall 5.
[0063] Advantageously, but not limitedly, the annular
recess 23 and/or the annular projection 24 are substan-
tially annular, i.e. they define a complete ring (i.e. a closed
curve). In particular, the ring can also not have a circular
shape (for example it could have a shape which is ellip-
tical, square, rectangular, polygonal, shaped or a com-
bination thereof).

[0064] Advantageously, but not limitedly, the annular
recess 23 and/or the annular projection 24 could also,
instead, only comprise a substantially annular sector, i.e.
which does not define a complete ring (i.e. closed curve),
but only a portion thereof. In other words, the annular
recess 23 and/or the annular projection 24 comprises at
least one ring portion. In particular, also in this case the
ring can also not have a circular shape (for example it
could have a shape which is elliptical, square, rectangu-
lar, polygonal, shaped or a combination thereof).
[0065] In particular, the annular recess 23 and/or the
annular projection 24 confer to the bottom wall 5 an elas-
ticity such to yield (i.e. follow the shifting of the bottom
wall 5) thus making the bottom wall 5 more elastic and
preventing the formation of cracks.

[0066] According tothe advantageous but non-limiting
embodiment illustrated in Figures 4-8, the deformation
damping member 21 comprises the annular recess 23
externally (i.e. made in the area of an outer surface SE
of the bottom wall 5) and the annular projection 24 inter-
nally (i.e. made in the area of the inner surface Sl in the
cavity 7 of the capsule 1, i.e. of the bottom wall 5) . Fur-
thermore, according to this embodiment, in the initial po-
sition PI the central portion 22 of the bottom wall 5 is
coplanar to a distal end of the side wall 4. In other words,
in the initial position Pl the central portion 22 is arranged
flush with the distal end of the side wall 4.

[0067] Advantageously, but not limitedly, according to
this embodiment illustrated in Figures 4-8, the central
portion 22 of the bottom wall 5 has a central recess 25
(i.e. a depression) which is concentric to the symmetry
axis X. In particular, in the area of the central recess 25,
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the bottom wall 5 is shifted towards the proximal end EP
(in the direction from the distal end ED towards the prox-
imal end EP) in the area of the central recess 25.
[0068] According to the advantageous but non-limiting
alternative embodiment illustrated in Figures 6-8, the
capsule 1 comprises two deformation damping members
21 arranged side by side (i.e. arranged beside another).
In particular, a deformation damping member 21 is ar-
ranged more internally and the other one more externally
(i.e. closerto the side wall 4). In particular, as is illustrated
in Figures 6-8, the capsule 1 has the two deformation
damping members 21 concentric to one another.
[0069] Advantageously, but not limitedly, the two de-
formation damping members 21 are of the same type
(i.e. they are both recesses or projections).

[0070] Additionally or alternatively, the two deforma-
tion damping members 21 have the same dimension (i.e.
thickness and/or height and/or width). Alternatively, the
two deformation damping members 21 have dimensions
(i.e. thickness and/or height and/or width) different from
one another.

[0071] According to the advantageous but non-limiting
alternative embodiment illustrated in Figures 9-11, the
deformation damping member 21 comprises the annular
recess 23 internally (i.e. made in the area of the inner
surface Sl of the cavity 7 of the capsule 1, i.e. of the
bottom wall 5) and the annular projection 24 externally
(i.e.madeinthe area of the outer surface SE of the bottom
wall 5). Furthermore, in the initial position Pl the central
portion 22 of the bottom wall 5 is shifted by an initial quan-
tity X0 (in particular, along the symmetry axis X) relative
to the distal end ED of the side wall 4. In particular, ac-
cording to what is illustrated in Figures 9-11, the central
portion 22 recesses by the initial quantity X0 relative to
the distal end of the side wall 4. That is, in the initial
position Pl the central portion 22 of the bottom wall 5 is
shifted by the initial quantity X0 towards the proximal end
EP, in particular towards the inside of the cavity 7. There-
fore, in the final position PF, the bottom wall 5 will be
further shifted towards the proximal end EP of the cap-
sule.

[0072] According to a possible alternative but non-lim-
iting embodiment not illustrated, the central portion 22
protrudes by the initial quantity X0 relative to the distal
end of the side wall 4. That s, in the initial position Pl the
central portion 22 of the bottom wall 5 is shifted by the
initial quantity X0 in the direction of the distal end ED, in
particular towards the outside of the cavity 7. In the final
position PF, the protruding portion of the bottom wall 5
is shifted towards the proximal end EP of the capsule 1.
[0073] Advantageously, but not limitedly, according to
this embodiment illustrated in Figures 9-11, the central
portion 22 of the bottom wall 5 has a central projection
26, i.e. a protrusion (which in particular is concentric to
the symmetry axis X). The central projection 26 is shifted
towards the proximal end EP (in the direction of the sym-
metry axis X). In particular, the central projection 26 is
flush (i.e. coplanar) with the distal end ED of the side wall
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4.

[0074] Advantageously, but not limitedly, the central
recess 25 and the central projection 26 involve less than
40% of the central portion 22.

[0075] According to the advantageous embodiments
illustrated in the accompanying Figures 1-11 (in particu-
lar, as is clearly illustrated in Figure 3), the inner surface
Sl of the bottom wall 5 facing the cavity 7 (i.e. the surface
in contact with the infusion product) has one or more
annular ribs 27 which are concentric to one another and
one or more radial ribs 28 which intersect in particular
the annular ribs 27. In particular, Figure 3 illustrates two
annular ribs 27 and six radial ribs 28.

[0076] According to the advantageous but non-limiting
alternative embodiment illustrated in Figures 12-14, the
capsule 1 also comprises a plurality of material weaken-
ing areas 31 configured to define, in use during the per-
foration of the bottom wall 5, preferential breaking areas,
in particular for making the through openings through
which the infused beverage comes out. In other words,
during the perforation of the bottom wall 5 by means of
the perforation means E the bottom wall 5 breaks, pref-
erably in the area of the material weakening areas 31,
creating the through openings which allow the infused
beverage to come out.

[0077] It is understood that the perforation means E
can perforate the bottom wall 5 in the area of the material
weakening areas 31 or in the proximity of the material
weakening areas 31 (i.e. in the area of the bottom wall 5
devoid of (but near) material weakening areas 31.
[0078] Advantageously, butnotlimitedly, the thickness
of the bottom wall 5 is greater than the thickness of the
material weakening areas 31. In other words, the material
weakening areas 31 are defined by a reduction in thick-
ness of the bottom wall 5. In other words, the material
weakening areas 31 are thinner than the remaining part
of the bottom wall 5. Preferably, the material weakening
areas 31 do not comprise through openings.

[0079] Advantageously, butnotlimitedly, the thickness
of the material weakening areas 31 is 50% smaller than
the thickness of the remaining portion of the bottom wall
5. That is, the thickness of the bottom wall 5 (in the area
of an area devoid of material weakening areas 31) is 50%
greater than the thickness of the material weakening ar-
eas 31.

[0080] Advantageously, but not limitedly, the bottom
wall 5 has a thickness comprised between 0.2 mm and
0.9 mm, preferably equal to 0.4 mm. Whereas, the ma-
terial weakening areas 31 have a thickness comprised
between 0.1 mmand 0.3 mm, preferably equal to 0.2 mm.
[0081] According to the advantageous (but non-limit-
ing) embodimentillustrated in Figures 12-14, the material
weakening areas 31 are uniformly distributed on the bot-
tom wall 5, in particular in the area of the central portion
22. In particular, the material weakening areas 31 are
arranged (i.e. extend with main orientation) in the radial
direction. As is illustrated in the accompanying figures,
the material weakening areas 31 have a substantially
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rectangular shape.

[0082] According to alternative but non-limiting em-
bodiments not illustrated, the material weakening areas
31 have a shape which is substantially elliptical, cross,
triangular, circular, square, polygonal, shaped or a com-
bination thereof.

[0083] Advantageously, but notlimitedly, as is illustrat-
ed in Figure 12, the bottom wall 5 has two groups 32A
and 32B of material weakening areas. The two groups
32A and 32B of material weakening areas 31 are ar-
ranged side by side (in particular, in a concentric man-
ner). In particular, the group 32B is arranged closer to
the symmetry axis X; whereas, the group 32A of material
weakening areas 31 is arranged between the group 32B
of material weakening areas 31 and the side wall 4 or
the deformation damping member 21 (if present).
[0084] Advantageously, but not limitedly, the two
groups 32A and 32B of material weakening areas 31
have the same thickness. In other words, the bottom wall
5 has in the area of the group 32A of material weakening
areas 31 the same reduction in thickness of the bottom
wall 5in the area of the other group 32B of material weak-
ening areas. Alternatively, the two groups 32A and 32B
of material weakening areas 31 can have two thickness-
es different from one another. In other words, the group
32A of material weakening areas 31 has the thickness
which is greater or is smaller than the other group 32B
of material weakening areas 31.

[0085] Advantageously, but not limitedly, according to
what illustrated in particular in Figures 12-14, when the
bottom wall 5 is provided with the material weakening
areas 31, it is devoid of the annular ribs 27 and/or of the
radial ribs 28.

[0086] According to an alternative but non-limiting em-
bodiment not illustrated, when the bottom wall 5 is pro-
vided with the material weakening areas 31, it can also
be provided with the annular ribs 27 and/or the radial ribs
28.

[0087] Summarising, the capsule 1 described up to
here can be provided with at least one element chosen
among: the centring elements 11, the stiffening elements
15 together with the preferential deformation areas 16,
one or more deformation damping members 21, the ma-
terial weakening areas 31 or a combination of at least
two thereof.

[0088] Advantageously, but not limitedly, at least the
cup-shaped body 2 comprises (in particular, is made of)
a material that is, in particular completely, biodegradable
or compostable in compliance with standard UNI EN
13432. In particular, the cup-shaped body 2 mainly com-
prises (in particular, is made of) polylactic acid (PLA).
[0089] Advantageously, but not limitedly, the closing
element 3 comprises (in particular, is made of) a metallic
material, such as for example aluminium.

[0090] Preferably, the entire capsule 1 (i.e. the cup-
shaped body 2 and the closing element 3) comprises (in
particular, is made of) a material thatis, in particular com-
pletely, biodegradable or compostable in compliance



13 EP 4 134 331 A1 14

with standard UNI EN 13432.

[0091] According to a further aspect of the present in-
vention, a use is provided of a capsule 1 as described
above (and/or according to any one of the appended
claims) in a beverage extraction machine M (in particular
as described above) which comprises perforation means
E; according to said use, while the capsule 1 is arranged
in the percolation chamber C of the machine M, the per-
foration means E penetrate the bottom wall 5 so as to
make at least one opening (in particular, through hole).
[0092] Inuse, asis schematically illustrated in Figures
8 and 11, the capsule 1 is inserted in the percolation
chamber C (which is not part of the present invention) of
the beverage extraction machine M. The capsule 1 in-
serted in the percolation chamber C has the centring el-
ements 11 which engage in abutment against the side
wall P of the percolation chamber C. The percolation
chamber C has the perforation unit U which is configured
to make a hole in the closing element 3 and in the bottom
wall 5. In particular, the perforation unit U comprises a
plurality of perforation means E. It is highlighted that, for
simplicity, Figures 8 and 11 only illustrate the perforation
means E of the bottom wall 5; whereas, the perforation
means E of the closing element 3 are not illustrated.
Through at least one opening (in particular, hole) made
in the area of the closing element 3, water is injected
under pressure for mixing it inside the cup-shaped body
2 with the infusion product.

[0093] The pressure of the injected water increases
the inner pressure of the capsule 1 and leads it to expand
(i.e. to laterally, in particular radially, deform) towards the
outside of the cavity 7. The preferential deformation ar-
eas 16 (if present) expand (i.e. laterally, in particular ra-
dially, deform outwards) more than the stiffening ele-
ments 15 (which expand less than the preferential defor-
mation areas 16 of the side wall 4 or do not expand at
all). During the perforation of the bottom wall 5, for ex-
ample in the area of the material weakening areas 31 (if
present), the deformation damping members 21 allow
the bottom wall 5 to yield (i.e. shift thanks to the action
of the deformation damping member 21) for making the
perforation through the perforation unit U less violent and
for preventing the stresses induced by the perforation
means E from breaking (i.e. cracking) the bottom wall 5.
[0094] Finally, the infused beverage comes out of the
cup-shaped body 2 through at least one opening (in par-
ticular, hole) made in the area of the bottom wall 5 (for
example in the area or in the proximity of the material
weakening areas 31) for being collected inside a contain-
er (such as, for example, a coffee cup, mug or glass).
[0095] The capsule 1 described up to here has a plu-
rality of advantages.

[0096] Firstly, the capsule 1 provided with the centring
elements 11 ensures a correct insertion and orientation
of said capsule 1 in the percolation chamber C during
the entire insertion step of the capsule in the percolation
chamber. In fact, the centring elements 11 prevent the
capsule 1 from being arranged in the percolation cham-
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ber C with an inclination relative to the optimal positioning
(in particular, with the symmetry axis X vertical). In other
words, the centring elements 11 force the capsule 1 to
be substantially arranged vertically in the percolation
chamber C (i.e. in particular, to substantially maintain the
symmetry axis X vertical).

[0097] By increasing the number of the centring ele-
ments 11, the centring of the capsule 1 in the percolation
chamber C further increases.

[0098] Furthermore, since the centring elements 11
are made spaced apart from the proximal end EP, they
allow ensuring the centring of the capsule 1 in the per-
colation chamber C when the capsule 1 is still partially
inserted. In this manner, the capsule is guided for a longer
time (i.e. for a longer stroke), ensuring a greater centring
thereof. This is more advantageous in the beverage ex-
traction machines which start the perforation step of the
capsule 1 in an initial stage, i.e. when the capsule 1 is
not yet completely accommodated in the percolation
chamber C. In fact, in this case, the perforation means
are subjected to less stresses than in the condition where
the capsule is arranged with an incorrect orientation.
[0099] By making the head wall 13 substantially verti-
cal, the contact area between the centring element 11
and the side wall P of the percolation chamber C is in-
creased.

[0100] Furthermore, the capsule 1 provided with the
stiffening elements 15 (if present) alternated with the
preferential deformation areas 16 (if present) allows re-
ducing the total expansion of the side wall 4 (in particular,
at the distal annular sector 6C). In particular, since the
stiffening elements 15 and the preferential deformation
areas 16 have a thickness different from one another,
the side wall 4 expands (i.e. laterally, in particular radially,
deforms towards the outside of the cavity 7) in a differ-
ential manner between the stiffening elements 15 and
the preferential deformation areas 16. More specifically,
the portions of the side wall 4 in the area of the distal
annular sector 6C will expand, i.e. will deform more than
the stiffening elements 15 which provide rigidity to the
side wall 4. Therefore, as awhole, the side wall 4 expands
(i.e. deforms, in particular laterally) less and therefore
the capsule 1 cannot remain jammed in the percolation
chamber C. Therefore, the overall deformation of the side
wall 4 is a lot less.

[0101] Additionally, the capsule 1 provided with the
stiffening elements 15 has a greater mechanical resist-
ance to the stresses induced by the perforation means
E during the perforation of the bottom wall 5.

[0102] Furthermore, the capsule 1 provided with at
least one deformation damping member 21 (if present)
allows the bottom wall 5 to accompany the perforation
means E during the perforation act, making the perfora-
tion less sudden and preventing the bottom wall 5 from
forming cracks. The deformation damping member 21
thus contributes to improving the mechanical resistance
of the bottom wall 5 and consequently of the capsule 1.
[0103] Besides, by making the bottom wall 5 shifted by
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the initial quantity X0 relative to the distal end of the side
wall 4, it is possible to anticipate or delay the making of
the hole in the capsule 1 through the perforation means
E. In particular, by making the portion 22 shifted by the
initial quantity X0 towards the proximal end EP (i.e. re-
cessed towards the inside of the cavity 7), it is possible
to delay the perforation carried out by the perforation
means E. Whereas, by making the portion 22 shifted by
the initial quantity X0 towards the distal end ED (i.e. pro-
truding towards the outside of the cavity 7), it is possible
to anticipate the perforation carried out by the perforation
means E.

[0104] The capsule 1 provided with the material weak-
ening areas 31 (if present) allows the perforation means
E to more easily perforate the bottom wall 5, since the
material weakening areas 31 have a reduction in mate-
rial. Furthermore, the material weakening areas 31 allow
the perforation means E to make an opening (i.e. hole)
with a dimension and a configuration such to ensure that
the infused beverage comes out with a continuous and
uniform jet. Additionally, the material weakening areas
31 allow better controlling the making of the hole by the
perforation means E, increasing the outflow of the infused
beverage and thus reducing (in particular, completely
eliminating) the dispensing discontinuities.

[0105] Finally, the above-mentioned characteristics of
this capsule also allow using all the new materials of the
so-called "Green Economy" (such as for example biopol-
ymers, biobased materials, etc.), known for their low
physical-mechanical characteristics and for their re-
duced environmental impact.

Claims

1. A capsule (1) for infusion products having a distal
end (ED) and a proximal end (EP), which is opposite
the distal end (ED); the capsule (1) comprises:

a cup-shaped body (2), which defines a cavity
(7) configured to house an infusion material; the
cup-shaped body (2) comprises a side wall (4)
and a bottom wall (5) (which, in particular, is
closed); the side wall (4) has centring elements
(11), which laterally project outwards from the
side wall (4) and are configured, in use, to en-
gage a side wall (P) of a percolation chamber
(C) of a beverage extraction machine (M); and
a closing element (3), which is arranged so as
to close the cavity (7) of the cup-shaped body
(2) in the area of the proximal end (EP);
characterized in that the centring elements
(11) are arranged in the area of a central annular
sector (6B) of the side wall (4) which is spaced
apart from the proximal end (EP) .

2. The capsule (1) according to claim 1, wherein the
centring elements (11) are exclusively arranged in
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10.

1.

12.

the area of the central annular sector (6B).

The capsule (1) according to claim 1 or 2, wherein
there are at least three (preferably, four) centring el-
ements (11) .

The capsule (1) according to any one of the preced-
ing claims, wherein the central annular sector (6B)
is arranged between a proximal annular sector (6A)
and a distal annular sector (6C) of the side wall (4);
and the annular sectors (6A, 6B, 6C) are arranged
one after the other from the proximal end (EP) to the
distal end (ED).

The capsule (1) according to any one of the preced-
ing claims, wherein the centring elements (11) are
longitudinal ribs.

The capsule (1) according to any one of the preced-
ing claims, wherein the centring elements (11) are
equally spaced apart from one another.

The capsule (1) according to any one of the preced-
ing claims, wherein the centring elements (11) have
a thickness that increases towards the distal end
(ED).

The capsule (1) according to any one of the preced-
ing claims, wherein each centring element (11) has
a head wall (13) and two flanks (14) arranged on
opposite sides of the head wall (13); and wherein
the head wall (13) is substantially vertical.

The capsule (1) according to any one of the preced-
ing claims, wherein the centring elements (11) have
a tapered shape towards the distal end (ED).

The capsule (1) according to any one of the preced-
ing claims, wherein at least the cup-shaped body (2)
is made of amaterial thatis (in particular, completely)
biodegradable or compostable in compliance with
standard UNI EN 13432 (in particular, the cup-
shaped body 2 mainly comprises polylactic acid
PLA).

The capsule (1) according to any one of the preced-
ing claims, wherein the bottom wall (5) comprises at
least one deformation damping member (21), which
is configured to allow at least one portion of the bot-
tom wall (5) to move, in use, between an initial po-
sition (PI) and a final position (PF); wherein, in the
final position (PF), said at least one portion of the
bottom wall (5) is longitudinally shifted towards the
proximal end (EP) relative to the initial position (PI).

The capsule (1) according to any one of the preced-
ing claims, wherein the side wall (4) has a plurality
of stiffening elements (15), which project (in partic-
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ular, laterally) from the side wall (4) towards the out-
side or towards the inside of the cavity (7), and a
plurality of preferential deformation areas (16) of the
side wall (4), which are configured, in use, to deform
outwards; the stiffening elements (15) are alternated
with the preferential deformation areas (16); and
wherein the preferential deformation areas (16) are
more deformable than the stiffening elements (15).

The capsule (1) according to any one of the preced-
ing claims, wherein the bottom wall (5) has a plurality
of material weakening areas (31), which are config-
ured to define, in use, during the perforation of the
bottom wall (5), preferential breaking areas.
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