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& (4) which is impermeable to oxygen and moisture and contains a quantity of granular material (5). The granular material (5) is first
compressed inside the chamber (4) in a direction perpendicular to the plane containing the flange (2a), with a compressive load
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Sealed capsule for the preparation of a beverage, in particular espresso coffee

The present invention relates to a sealed capsule, without an internal filter, for the

preparation of a beverage, in particular espresso coffee, by means of pressurised extraction.

More specifically the invention relates to a capsule of the type comprising

a cup-shaped body having an essentially flat, flange-like form at the top projecting
radially outwards; and

a flexible lid, welded to the flange-like form of the cup-shaped body so as to define
with the latter a sealed chamber which is impermeable to oxygen and moisture and
contains a quantity of material in the form of granules, in particular ground toasted coffee,
for the preparation of a beverage, in particular espresso coffee, by means of pressurised

extraction.

One object of the present invention is to provide a sealed capsule of the type initially

defined, which allows better extraction of the beverage.
A further object of the invention is to provide a sealed capsule of limited size.

These and other objects are achieved according to the invention with a capsule of the type
initially defined, characterized in that

the granular material is first compressed inside said chamber in a direction
perpendicular to the plane containing the flange, with a compressive load preferably of
between 2 and 50 Kg per cm” of the average cross-sectional area of the chamber, so as to
form a compact tablet of said material; and in that

a vacuum is formed inside said chamber to a degree such that the lid adheres to the

upper surface of said tablet.

Further characteristic features and advantages of the invention will emerge from the
detailed description which follows, provided purely by way of a non-limiting example,
with reference to the accompanying drawings, in which:

Figure 1 is a perspective view of a sealed capsule, without internal filter, according
to the present invention;

Figure 2 is a side elevation view of the capsule according to Figure 1; and

Figure 3 is a cross-sectional view along the line III-III of Figure 2.

In the drawings 1 denotes overall a capsule according to the invention for the preparation
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of a beverage, in particular espresso coffee, by means of pressurised extraction.

The capsule is of the sealed type and is without an internal filter.

It comprises a cup-shaped body 2 which has at the top an essentially flat, flange-like form
2a which projects radially outwards.

The body 2 is conveniently made for example with a multilayer laminated structure, with
an inner layer of polypropylene, a middle layer of EVOH (ethylene vinyl alcohol

copolymer) and an outer layer of polypropylene.

Conveniently, although not necessarily, the wall thickness of the cup-shaped body 2 is
greater in the region of the top flange 2a and then gradually diminishes to a minimum
value in the region of the bottom wall 2b, where it has a value conveniently of between 150
and 400 wm, and preferably between 150 and 220 um.

In the embodiment shown (see in particular Figures 2 and 3) the cup-shaped body 2 has an
upper portion 2¢ which is essentially cylindrical, followed by a stepped portion 2d where
there is reduction in the cross-sectional diameter, and then by an essentially frustoconical
portion 2¢. The angle formed by the frustoconical wall 2¢ of the body 2 relative to the axis

of the capsule is conveniently between 10° and 15° and is preferably equal to about 12°.

The frustoconical wall 2¢ is connected to the bottom wall 2b via an annular wall portion 2f
having a rounded profile which is outwardly convex. This annular surface corresponds
roughly to a quarter of a torus and has a radius R (Figure 3) which conveniently is in the

region of 1.5-2.5 mm.

Purely by way of example, with reference to Figure 3, the cup-shaped body 2 has the
following main dimensions:

- A (inner diameter of the roughly cylindrical portion 2c): between 35 and 45 mm,
preferably equal to 40 mm;

- B (greater inner diameter of the frustoconical wall 2¢): between 36 and 42 mm,
preferably equal to about 38 mm;

- C (smaller inner diameter of the frustoconical wall 2¢): between 32 and 36 mm,
preferably equal to about 34.2 mm;

- D (diameter of the bottom wall 2b): between 39 and 43 mm, and preferably equal to

about 41.2 mm,;
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- E (inner height of the cup-shaped body 2): between 15 and 19 mm, and preferably equal
to 17 mm; and

- F (inner height of the essentially cylindrical portion 2¢): between 3 and 4 mm, and
preferably equal to 3.5 mm.

The capsule 1 also comprises a flexible lid 3 welded onto the flange-like form 2a of the

cup-shaped body 2.

The lid 3 is for example made with a multilayer structure, with an inner layer of

polypropylene and an outer layer of aluminium.

Welding between the edge of the flexible lid 3 and the flange 2a of the cup-shaped body 2

is performed thermally, for example by means of ultrasound.

The lid 3 has for example a thickness of between 30 and 90 wm and preferably of about 70
wm.

Together the flexible lid 3 and the cup-shaped body 2 define a sealed chamber, denoted by

4 in Figure 3, which is impermeable to oxygen (O;) and moisture.

The chamber 4 of the capsule contains a quantity of granular material for the preparation of

a beverage, for example ground toasted coffee for the preparation of espresso coffee.

Preparation of the beverage is performed by means of pressurised extraction, using

machines which are generally known per se.

Conveniently, according to the invention, the chamber 4 is filled with the granular material
which is first compressed inside this chamber in a direction perpendicular to the plane
containing the flange 2a, namely parallel to the plane of the bottom wall 2b of the capsule.
The compressive load applied to the granular material is preferably between 2 and 50 kg

per cm” of the average cross-sectional arca of the chamber 4.

Compression of the granular material is performed so as to form a compact tablet of said

material, namely having a certain form stability.

A vacuum is then formed inside the chamber 4 to a degree such that the flexible lid 3

adheres to the upper surface of said tablet, as shown in the right-hand part of Figure 3.
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Viewed from the outside, the flexible lid 3 therefore has an essentially concave
configuration, with a main deformation or camber which is greater along the axis of the

capsule. This deformation or camber may reach values of about 3-4 mm.

If the height E of the chamber 4 is between about 15 and 19 mm, the granular material 5
contained therein and compression thereof are such that it forms a compact tablet having a

height of between about 12 and 15 mm and 15 and 19 mm, respectively.

In the currently preferred embodiment, the chamber 4 has a height of about 17 mm, and the
granular material 5 and the load with which it is compacted are such that it forms a

compressed tablet having a height which varies from 13 to 17 mm.

The capsule 1 is preferably intended, during use, to be perforated along the bottom wall 2
of the cup-shaped body 2, before injection of the extraction fluid which is conveniently
performed through the lid 3.

With regard to this preliminary perforation, conveniently, as already mentioned above, the
bottom wall 2b of the body 2 has a thickness of between 150 and 400 wm and preferably
between 150 and 220 wm.

The capsule 1 formed with the dimensions indicated above is conveniently intended to

receive, during use, an extraction fluid at a pressure of between 4 and 11 bar.

Preferably, although not necessarily, the capsule 1 according to the invention is intended to
be used in a machine for extraction of the beverage comprising a capsule-holder part which
can be engaged with and disengaged from the machine. In a manner known per se, this
capsule-holder part has an essentially cup-shaped seat for receiving a capsule. In a manner
likewise known per se, in this machine, for the purpose of extraction of the beverage, the
flange of the capsule is first gripped against the top edge of the capsule-holder part.

Conveniently, the capsule 1 according to the invention is thus formed so that it has a height
greater, by a predetermined amount (for example 3-4 mm), than that of the corresponding
seat of the capsule-holder part so that, when the capsule is arranged in this seat, it projects
above the top edge of the capsule-holder part.

Owing to this characteristic feature, for preparation of the beverage and before extraction
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of the latter, the capsule 1 according to the invention is first deformed and further

compressed and this improves further the characteristics of the beverage obtained.

The sealed capsule according to the invention does not have an internal filter. In fact, the
compacted tablet of compressed granular material is able to act itself as a filter bed during

preparation and dispensing of the beverage.

In the case where the granular material is ground toasted coffee, the size of its granules is
preferably between 180 and 400 wm, and the quantity of ground coffee contained inside the
chamber 4 of the capsule is preferably between 6 and 12 g and is preferably equal to about
7.5 g.

Obviously, without modifying the principle of the invention, the embodiments and the
constructional details may be widely varied with respect to that described and illustrated
purely by way of a non-limiting example, without thereby departing from the scope of the

invention as defined in the accompanying claims.
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CLAIMS

1. Sealed capsule (1) without internal filter, for the preparation of a beverage, in particular
coffee, by means of pressurised extraction, comprising

a cup-shaped body (2) having an essentially flat, flange-like form (2a) at the top
projecting radially outwards; and

a flexible lid (3), welded to the flange-like form (2a) of the cup-shaped body (2) so
as to define with the latter a sealed chamber (4) which is impermeable to oxygen and
moisture and contains a quantity of material in the form of granules (5), in particular
ground toasted coffee, for preparation of the beverage, in particular espresso coffee;

the capsule (1) being characterized in that:

the granular material (5) is preliminarily compressed inside said chamber (4) in a
direction perpendicular to the plane containing the flange (2a) with a compressive load
preferably of between 2 and 50 Kg per cm® of the average cross-sectional area of the
chamber (4), so as to form a compact tablet (5) of said material, and in that

a vacuum is formed inside said chamber (4) to a degree such that the lid (3) adheres

to the upper surface of said tablet (5).

2. Capsule according to Claim 1, in which the cup-shaped body (2) is essentially
frustoconical and said chamber (4) has a height roughly equal to half its average cross-

sectional dimension.

3. Capsule according to Claim 2, in which said chamber (4) has a height (E) of between
about 15 and 19 mm and the granular material (5) contained therein is such that it forms a
compressed tablet having a height of between about 12 and 15 mm and between about 15

and 19 mm, respectively.

4. Capsule according to Claim 3, in which said chamber (4) has a height (E) of about 17
mm and the granular material (5) contained therein is such that it forms a compressed

tablet having a height of between about 13 and 17 mm.

5. Capsule according to any one of the preceding claims, intended, during use, to be
perforated beforehand along the bottom wall (2b) of the cup-shaped body (2) before
injection of an extraction fluid through the lid (3), the bottom wall (2b) of the cup-shaped
body (2) having a thickness of between 150 and 400 pum.

6. Capsule according to Claim 5, in which the bottom wall (2b) of the cup-shaped body (2)



WO 2008/015642 PCT/IB2007/053027

has a thickness of between 150 and 220 pm.

7. Capsule according to Claim 5 or 6, intended to receive, during use, an extraction fluid at

a pressure of between 4 and 11 bar.

8. Capsule according to any one of the preceding claims, intended to be used in a machine
for extraction of the beverage comprising a capsule-holder part which can engaged with
and disengaged from the machine and has an essentially cup-shaped seat for receiving the
capsule (1) and in which, for the purpose of extraction of the beverage, the flange (2a) of
the capsule (1) is first gripped against the top edge of the capsule-holder part, the capsule
(1) having a height greater than that of the corresponding seat of the capsule-holder part so
that, when the capsule (1) is arranged inside said seat, it projects by a predetermined

amount above the top edge of the capsule-holder part.

9. Capsule according to any one of the preceding claims, containing ground roasted coffee,

with a size of the coffee granules ranging between 180 and 400 pwm.

10. Capsule according to Claim 8, containing a quantity of ground toasted coffee ranging

between 6 and 12 g.
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