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the other one (18) between an open position in which a capsule (C) can be introduced therebetween, and a closed position in which
this capsule (C) is enclosed in an infusion chamber (19) for the preparation of a beverage. Between these portions (17, 18), the as-
sembly (1) comprises means for positioning the capsule (C), including two opposite, rotatable, gates (23), with which respective resi-
lient opposing means (24) are associated, which tend to keep them in a working position in which they are capable of forming guides
or seats (26) for receiving and retaining in an intermediate waiting position a capsule (C). The capsule (C) is able to open the gates
(23) and pass beyond them when the two portions (17, 18) of the assembly (1) pass from the open position to the closed position,
these gates being capable of preventing a return of the capsule (C) to the intermediate position when the two portions (17, 18) of the
assembly (1) return to the open position. The resilient means associated with each of the gates (23) comprise a flexion spring includ -
ing an essentially L- or V-shaped resilient strip (24), with an outer anchoring portion (24a) fixed to one of the two portions (17, 18)
of the assembly (1) in an orientation which is at least approximately parallel to the direction of movement (A-A), and an inner op -
posing portion (24d) which extends towards the direction of movement (A-A) and bears against the associated gate (23) on the side
opposite the corresponding guide or seat (26) for the capsule (C).
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Positioning and extraction assembly for a machine for the preparation of a beverage using

capsules

The present invention relates to a positioning and extraction assembly for a machine for the
preparation of a beverage, particularly espresso coffee, using capsules having a body pro-

vided with a protruding flange.

More specifically, the invention relates to a positioning and extraction assembly of the type
comprising:

first and second portions, at least one of which is movable with respect to the other
one along a predetermined direction of movement, between an open position in which a
capsule can be introduced therebetween, and a closed position in which said capsule is en-
closed in an infusion chamber for the preparation of a beverage;

the assembly comprising, between said first and second portions, means for posi-
tioning the capsule, including two opposite rotatable gates with which respective resilient
opposing means are associated, which tend to keep them in a working position in which
they are capable of forming guides or seats for receiving and retaining in an intermediate
waiting position a capsule introduced into the assembly, said capsule being able to open
said gates and pass beyond them when said portions of the assembly pass from the open
position to the closed position, said gates being capable of preventing a return of the cap-
sule to said intermediate position when said portions of the assembly return to the open po-

sition.

Patent application WO2005/058111A1 describes and illustrates a positioning and extrac-
tion assembly comprising means for positioning an introduced capsule, which include two
opposing gates which can be translated in corresponding transverse seats and are associ-
ated with corresponding opposing coil springs. This solution has large overall dimensions

in the transverse direction.

Patent application W0O2008/142663 describes and illustrates a positioning and extraction
assembly of the type specified above, with gates having an L-shaped cross section, associ-

ated with corresponding torsion springs.
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This solution has the advantage of having smaller overall dimensions in the transverse di-
rection. It also provides for the use of torsion springs formed from metal wire coils wound
around the rotation pins of the gates. One end of each spring has to be threaded into a re-
taining aperture provided in a portion of the assembly, while the other has to be applied

against a branch or wing of the associated gate.

Overall, this solution is rather costly to apply and requires relatively complicated assembly

work.

One object of the present invention is therefore to provide a positioning and extraction as-
sembly for a machine for the preparation of beverages using capsules which can be used in
a more simple and economical way, and in which the capsule positioning means have a

simplified structure and are easily assembled.

This and other objects are achieved according to the invention with a positioning and ex-
traction assembly of the type defined above, characterized in that the resilient means asso-
ciated with each of the aforesaid gates comprise a flexion spring including an essentially L-
or V-shaped resilient strip, with an outer anchoring portion fixed to one of said portions of
the assembly in an orientation which is at least approximately parallel to the aforesaid di-
rection of movement, and an inner opposing portion which extends towards said direction
of movement and bears against the associated gate on the side opposite the corresponding

guide or seat for the capsule.

A resilient strip of this type can be made extremely conveniently and economically by
simple cutting and bending means. It can also be conveniently fixed, either manually or
automatically, to a portion of the positioning and extraction assembly, using one or more

screws for example.

Further characteristics and advantages of the invention will be made clear by the following
detailed description, provided purely by way of non-limiting example, with reference to the
appended drawings, in which:

Figure 1 is a partial view, in axial section, of a positioning and extraction assembly
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according to the present invention;

Figure 2 is a sectional view taken along the line II-1I of Figure 1;

Figure 3 is a partial sectional view taken along the line III-I1I of Figure 1;

Figures 4 to 6 are views similar to those of Figures 1 and 3, and show the same as-
sembly in a different position;

Figure 7 is a sectional view similar to that of Figures 1 and 4, and shows the same
assembly in a further position;

Figure 8 is a sectional view taken along the line VIII-VIII of Figure 7;

Figures 9 to 11 are views similar to those of Figures 2 and 5, and show the same as-
sembly in three further positions;

Figure 12 is a partial sectional view of a second positioning and extraction assem-
bly according to the present invention;

Figures 13 to 14 are views similar to that of Figure 12, and show the same assembly
in two further positions;

Figure 15 is an enlarged view of a detail indicated by XV in Figure 12; and

Figure 16 is a perspective view showing a gate and the associated opposing spring
for a positioning and extraction assembly according to the present invention.

Figures 1 to 11 show a first embodiment of a positioning and extraction assembly 1
for a machine for the preparation of a beverage, particularly (but not exclusively) espresso
coffee, using capsules which are, for example, of the type illustrated and indicated by C in

Figure 1.

The capsule C may be, for example, of the type described and illustrated in patent EP 1
886 942 B1 held by the present applicant, and comprises a cup-shaped body 2, made of
plastic material for example, having an integral flange 3 projecting radially outwards, to

which a breakable sealing lid 4 is coupled.

However, the invention can also be used with capsules or pods of other known types.

In the embodiment shown in Figures 1 to 11, the assembly 1 comprises a supporting struc-

ture 10, which is stationary in use, including two facing ends 11 and 12 interconnected by a

pair of parallel horizontal guide bars 13.



WO 2013/150480 PCT/IB2013/052700

The stationary supporting structure 10 further comprises an upper plate 14 (Figures 1, 4
and 7) in which is formed an aperture 15 through which there extends a shaped guide con-
duit 16 whose cross section essentially matches the profile of a capsule C (see also Figures

3 and 6).

In the illustrated embodiment, the conduit 16 extends in an essentially vertical direction,
and a capsule C can be introduced through its upper mouth so as to descend by gravity to-

wards underlying positioning devices, which are described more fully below.

In the supporting structure 10, the assembly 1 comprises two portions which interact in
use, indicated by 17 and 18. In the illustrated embodiment, the portion 18 is stationary, and
in particular it is integral with the end 12 of the supporting structure 10, while the portion
17 can be translated, along the guide bars 13, in a direction of movement indicated by A-A

in Figure 2.

The stationary portion 18 of the assembly 1 is also provided, in a known way, with one or

more perforation elements adapted to puncture the lid 4 of a capsule C.

In the illustrated embodiment, the movable portion 17 of the assembly 1 is essentially cup-
shaped, with its cavity 19 facing the stationary portion 18. A perforation device 20, in-
tended to puncture the base of the cup-shaped body 2 of a capsule C, is housed in this cav-

ity 19, as shown in particular in Figure 10.

The mouth of the movable portion 17 has an annular front edge 21, intended to interact

with the projecting flange 3 of a capsule C, as described more fully below.

The movable portion 17 can be moved between an open position and a closed position.

In the open position, shown in Figures 1 to 3, the capsule C can be introduced into the con-

duit 16 so as to descend and be received and retained in an intermediate waiting position,

shown in Figures 4 and 5.
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In the closed position, shown in Figure 10, the capsule C is enclosed, in a liquid-tight way,
in the infusion chamber which is formed between the portions 17 and 18, for the prepara-

tion of the beverage.

With reference to Figures 1 to 3, two transverse stop walls 22, integral with the stationary
supporting structure 10, are provided between the two portions 17 and 18 of the infusion
assembly, on horizontally opposite sides of the direction A-A (see, in particular, Figure 2).
These walls 22 are transversely separated by a distance greater than the outside diameter of

the part of the movable portion 17 facing the stationary portion 18.

Corresponding rotatable gates 23, associated with corresponding opposing springs 24 op-
erating by flexion, are mounted in the proximity of the walls 22, in the stationary support-

ing structure 10.

In the illustrated embodiment, the gates 23 are positioned between the walls 22 and the sta-
tionary portion 18 of the assembly 1, and are rotatable about corresponding pins 25 whose
axes are essentially vertical. The arrangement is such that the opposing springs 24 tend to

hold the corresponding gates 23 against the associated transverse walls 22,

The gates 23 and the associated stop walls 22 are shaped in such a way that, when the
movable portion 17 is in the open position (Figures 1 to 3), guide grooves 26 are formed
between their transversely inner ends, these grooves being adapted to receive and axially
retain the flange 3 of a capsule C introduced into the conduit 16. In the embodiment shown
in Figures 1 to 11, the guide grooves 26 are formed between flat surfaces of the walls 22,

facing the stationary portion 18, and a corresponding indentation provided in the gates 23.

As is shown more fully in Figures 3 and 6, the gates 23 have corresponding transversely
inner profiles 23a, which are preferably curved. The distance between these opposing pro-

files 23a is smaller than the outside diameter of the flange 3 of a capsule C.

In the embodiment according to Figures 1 to 11, the gates 23 described above are associ-

ated with parallel horizontal stop bars 27 placed below them (see, in particular, Figures 1, 2
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and 3, 6), these bars being integral with the stationary supporting structure 10.

With reference to Figures 1 and 2, the bars 27 extend under the conduit 16 and the stop
walls 22. In particular, the ends of these bars 27 facing the stationary portion 18 extend to a
point under the guide grooves 26 formed between the gates 23 and the associated stop

walls 22.

The arrangement is therefore such that, when the movable portion 17 of the assembly is in
the open position, a capsule C introduced into the conduit 16 can descend by gravity, and
the transversely outer portions of its flange 3 are introduced into, and guided further
downwards by, the grooves 26, until the flange 3 of the capsule bears against the bars 27,
as shown in Figures 4 to 6. In this condition, the capsule C is in an intermediate waiting
position, in which it is substantially coaxial with the movable portion 17 and the associated
stationary portion 18. With a capsule C placed in this waiting position, the movable portion
17 can be moved towards the stationary portion 18, as illustrated in the sequence of Figures

7, 8,9 and 10, until it reaches the closed position of Figure 10.

The movable portion 17 can be moved by manual action, imparted through a mechanism
28 of a type which is essentially known, which can be operated by means of a lever 29. Al-

ternatively, the movable portion 17 can be moved by motorized means.

As a result of the movement towards the stationary portion 18, the movable portion 17 is
progressively coupled to the capsule C which is retained in the waiting position shown in

Figures 4 to 6.

In the illustrated system, the body 2 of the capsule C has an essentially trunco-conical lat-
eral wall, and an annular surface 29 is formed in the cavity 19 of the movable portion 17 of
the assembly 1 (Figures 1 and 2), this surface being capable of engaging a corresponding
portion of the lateral wall of the capsule C before the front edge 21 of the movable portion
17 comes into engagement with the projecting flange 3 of the capsule, as shown essentially

in Figure 8.
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As it continues to move, the movable portion 17 drives the capsule C with it towards the
stationary portion 18, and the flange 3 of the capsule engages the gates 23, causing them to

rotate against the action of the associated opposing springs 24, as shown in Figure 9.

The further advancement of the movable portion 17 causes the capsule C to pass beyond
the gates 23, which are then returned to their initial operating position by the associated

opposing springs 24, as shown in Figure 10.

On reaching the closed position, shown in Figure 10, the flange 3 of the capsule C is
gripped in a sealed way between the stationary portion 18 and the front edge 21 of the
movable portion 17. In this condition, the base of the body 2 of the capsule C is punctured
by the perforation device 20 provided in the cavity of the movable portion 17.

In a way which is not illustrated, the lid 4 of the capsule C is also punctured in this condi-
tion, by the at least one perforation device which is conveniently provided on the stationary

portion 18.

The present invention can also be applied in machines using capsules having previously
perforated lids, for example capsules of the type described in patent EP 0 584 314 B1 in

the name of the present applicant.

In the condition shown in Figure 10, a chamber is formed between the movable portion 17
and the stationary portion 18, in which the desired beverage can be made by infusion. This
beverage can be dispensed towards a collecting container such as a cup, through a dispens-

ing conduit associated with the movable portion 17.

When the beverage has been dispensed, the movable portion 17 is returned, manually or by

motorized means, towards the open position.

In the initial step of this return movement, the capsule C may tend to follow the movable
portion 17, because the perforation devices 20 which have penetrated into the base of the

capsule body may drag the capsule with them.
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However, as soon as the flange 3 of the spent capsule C comes to bear against the gates 23,
as shown in Figure 11, the capsule C is axially arrested, and is separated from the movable

portion 17 which continues to move towards the open position.

In this way, the capsule C is detached from the movable portion 17.

In the condition of Figure 11, the flange 3 of the spent capsule C extends beyond the end of
the stop bars 27 described above, and can therefore fall by gravity towards an underlying

collecting receptacle which is not shown.

In the embodiment described above with reference to Figures 1 to 11, the stop walls 22 and
the rotatable gates 23 and the associated springs 24 are integral with the stationary portion

18 of the positioning and extraction assembly 1.

Figures 12 to 15 show another embodiment in which these members 22-24 are, conversely,

integral with the movable portion 17 of the assembly 1.

In Figures 12 to 15, parts and elements described previously have been given the same ref-

erence numerals as those used previously.

In the embodiment shown in Figures 12-15, it is the stationary portion 18 that has a cavity

19 intended to receive a capsule C within it.

As is shown more fully in Figure 15, the stop walls 22, the gates 23 and the associated op-
posing springs 24 are carried by the movable portion 17 of the assembly 1. In this case
also, guide grooves 26 are formed between the stop walls 22 and the gates 23 for diametri-

cally opposite portions of the flange 3 of the capsule C.

In this embodiment, the capsule C is vertically retained in the intermediate waiting position
of Figure 15 by means of retaining appendages 30 (Figure 15) fixed to the movable portion
17 of the assembly 1, under the stop walls 22 and the guide grooves 26. However, these re-
taining appendages 30 do not extend axially beyond the gates 23.
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In the variant shown in Figures 12 to 15, a capsule C is introduced into the guide grooves
26 formed between the gates 23 and the associated stop walls 22, and descends by gravity

therein.

The movable portion 17 is then moved towards the stationary portion 18.

In the course of this movement, which takes place along the direction A-A, the body 2 of
the capsule C penetrates progressively into the cavity 19 of the stationary portion 18, as

shown, for example, in Figure 13.

The front edge 18a of the stationary portion, which extends around the mouth of the cavity
19, engages the flange 3 of the capsule C at a certain point.

The further movement of the movable portion 17 towards the stationary portion 18 causes
the gates 23 to be opened by diametrically opposite portions of the flange 3 of the capsule

C, and then causes said flange to pass beyond these gates 23.

When the flange 3 of the capsule has passed beyond the gates 23 (Figure 14), these gates
move back to bear against the associated stop walls 22, under the action of the correspond-

ing opposing springs 24.

The movement of the movable portion 17 continues until the infusion chamber is closed,

after which the beverage is infused and is dispensed towards a collecting receptacle.

When the beverage has been dispensed, the movable portion 17 is returned towards the
open position, and its gates 23 detach the spent capsule C, causing it to be extracted from
the chamber 19 of the stationary portion 18. The flange 3 of the spent capsule C is then
translated into a position in which its flange 3 no longer bears on the retaining appendages
30, and the spent capsule C is therefore free to fall by gravity towards a receiving recepta-

cle.

In addition to the embodiments described above, in which only one of the two portions 17
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and 18 is movable with respect to the other, it is possible to provide further embodiments
in which both of these portions are movable with respect to a stationary supporting struc-

ture.

Conveniently, the opposing springs 24 associated with the gates 23 are springs of the flex-

ion type, as mentioned above.

An advantageous embodiment of springs of this type will now be described with reference
to Figure 16. This solution can be used in both of the embodiments described above with
reference to Figures 1-11 and 12-15 respectively, and in embodiments in which both of the

portions 17 and 18 are movable.

In the embodiment according to Figure 16, the opposing spring 24 comprises a curved re-
silient strip which, when viewed from above, is essentially L-shaped or V-shaped, with a

rounded angle (see also, for example, Figure 15).

The strip 24 has an outer anchoring portion 24a which is generally fixed to one of the two
portions 17, 18 of the assembly 1, in an orientation at least approximately parallel to the

direction of movement A-A.

In the embodiment shown in Figures 15 and 16, the anchoring portion 24a of the strip 24
has a pair of holes 24b, for the passage of corresponding fixing screws 31 (Figure 15), and
two further apertures 24c, for the engagement of corresponding centring projections 32 of

the portion of the assembly 1 to which the springs 24 are anchored.

Each strip spring 24 also has an inner opposing portion, indicated by 26d in Figures 15 and
16, which extends towards the aforesaid direction of movement A-A and bears against the
associated gate 23 on the side opposite the corresponding guide or seat 26 for the capsule
C. In the embodiment shown in Figure 16, the inner opposing portion 24d of the strip
spring 24 comprises two essentially parallel branches or arms 24e, the distal ends of which
bear against vertically spaced portions of the associated gate 23, preferably in the prox-

imity of the axis of rotation defined by the pin 25.
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The springs 24 made in the way described above enable the transverse overall dimensions
of the assembly 1 to be extremely limited, and can be made in an extremely simple and
economical way. These springs can also be mounted on the movable or stationary portion
of the assembly in a highly convenient way, either by manual assembly or by automatic as-

sembly.

Clearly, provided that the principle of the invention is retained, the forms of application
and the details of embodiment can be varied widely from what has been described and il-
lustrated purely by way of non-limiting example, without thereby departing from the scope

of protection of the invention as defined by the attached claims.
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CLAIMS

1. Positioning and extraction assembly (1) for a machine for the preparation of a bev-
erage using capsules (C) having a body (2) provided with a protruding flange (3), the as-
sembly (1) comprising:

first and second portions (17, 18), at least one (17) of which is movable with re-
spect to the other one (18) between an open position in which a capsule (C) can be intro-
duced therebetween, and a closed position in which said capsule (C) is enclosed in an infu-
sion chamber (19) for the preparation of a beverage;

the assembly (1) comprising, between said first and second portions (17, 18), means
for positioning the capsule (C), including two opposite, rotatable, gates (23), with which
respective resilient opposing means (24) are associated, which tend to keep them in a
working position in which they are capable of forming, at least in part, guides or seats (26)
for receiving and retaining in an intermediate waiting position a capsule (C) introduced
into the assembly (1), said capsule (C) being able to open said gates (23) and pass beyond
them, when said portions (17, 18) of the assembly (1) pass from the open position to the
closed position, said gates being capable of preventing a return of the capsule (C) to said
intermediate position when said portions (17, 18) of the assembly (1) return to the open po-
sition;
the assembly (1) being characterized in that the resilient means associated with each of said
gates (23) comprise a flexion spring including an essentially L- or V-shaped resilient strip
(24), with an outer anchoring portion (24a) fixed to one of said portions (17, 18) of the as-
sembly (1) in an orientation which is at least approximately parallel to said direction of
movement (A-A), and an inner opposing portion (24d) which extends towards said direc-
tion of movement (A-A) and bears against the associated gate (23) on the side opposite the

corresponding guide or seat (26) for the capsule (C).
2. Positioning and extraction assembly according to Claim 1, wherein said gates (23)
and the associated opposing springs (24) are carried by a stationary portion (18) of the as-

sembly (1).

3. Positioning and extraction assembly according to Claim 1, wherein said gates (23)
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and the associated opposing springs (24) are carried by a movable portion (17) of the as-
sembly (1).

4, Positioning and extraction assembly according to one of the preceding claims,
wherein said means for positioning the capsule (C) comprise at least one stop member (27;
30) fixed with respect to the portion (18; 17) of the assembly (1) to which said gates (23)
and the associated opposing springs (24) are connected, said stop member (27; 30) being
adapted to support a capsule (C) introduced into the assembly (1) until the point when said
gates (23) are opened, and to allow the spent capsule (C) to fall when said portions (17, 18)

of the assembly (1) return to the open position.

5. Positioning and extraction assembly according to any of the preceding claims,
wherein the aforesaid inner opposing portion (27d) of each resilient strip (24) comprises a
pair of branches or arms (24¢) which are at least approximately parallel and bear on verti-

cally spaced portions of the corresponding gate (23).
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