HORIZONTAL UNIT FOR MAKING BEVERAGES USING CAPSULES
CONTAINING POWDERED FOOD SUBSTANCES

DESCRIPTION
In particular, the units with a horizontal axis for which this invention'is
preferably intended, are devices which use water to extract the powdered
~ substance and which comprise a first part and a second part, at least one
of which is mobile relative to the other along a horizontal line, between an
operating position in which the two parts are coupled and between them ‘
form an extraction chamber in which the capsule can be retained, and a
capsule insertion position in which they are distanced and allow a capsule
to be inserted in the unit. In fact, in the insertion position, the capsule can
be inserted using gravity from above until it reaches retaining means
constituted of two converging lateral elements, which can then be spread
apart during the unit closing step, to release the capsule in the housing.
Associated with the two mobile parts there are water injection means and
beverage collection means operatively associated with the chamber for,
respectively, sending water into the capsule contained in the chamber
and collecting a beverage coming out of the capsule (if necessary,
piercing the lid and/or the bottom of the capsule).
The movement of the first part or the second part is guaranteed by
suitable movement means which are operated manually or are motor-
driven.
In the embodiment for which this invention is intended, the movement
means for reciprocal movement of the two parts comprise first a
movement shaft rotatably connected to a unit supporting structure and
positioned perpendicularly to the axial line (that is to say, in use,
substantially horizontally).
Fixed on the shaft there is a crank which at its outer end is rotatably
connected to a first end of a connecting rod whose second end is

rotatably connected to the mobile part.
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The crank rotates with the shaft between a unit open position in which the
first part and the second part are in the insertion position, and a unit
closed position in which the first part and the second part are in the
operating position.

In the unit open position the crank forms an acute angle with the
connecting rod and it is angled on a first side of the axial line (usually
upwards). In contrast, in the unit closed position the crank forms an
obtuse angle with the connecting rod and is angled on a second side of
the axial line, opposite to the first side (usually downwards). It should be
noticed that when referring to the angling and reciprocal angle of the
crank and connecting rod, reference is made to the straight lines
perpendicular to the axes of rotation of the respective ends.

More precisely, to reach the closed position from the open position, the
crank and the connecting rod move in such a way as to increase the
angle formed between them until reaching the position in which they are
aligned along the axial line, in which the angle is equal to 180° and the
first part and the second part are compressed one on the other with
relative compression of the sealing gaskets.

Although this position may be considered the ideal closed position, to
avoid accidental opening of the unit after the increase in pressure inside
the chamber, the rotation of the crank continues for several degrees so as
to angle the crank on the opposite side to that of possible opening; In any
case, it is a small angle to guarantee sealing by the gaskets.

However, this prior art technology has several disadvantages.

In particular, the movement means of prior art units have a certain
structural instability due both to the construction tolerances of the rotary
joints, and to the repeated stresses to which they are subjected during
use.

It may therefore be the case that as time passes play develops between
the various parts, producing a certain mobility of the connecting rod, and

consequently of the mobile part, in the closed position. When that
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happens, the seal at the extraction chamber is no longer guaranteed.

In this context, the technical purpose which forms the basis of this
invention is to provide a horizontal unit for making beverages using
capsules containing powdered food substances which overcomes the
above-mentioned disadvantages.

In particular, the technical purpose of this invention is to provide a
horizontal unit for making beverages using capsules containing powdered
food substances which guarantees lasting optimum sealing of the
extraction chamber.

The technical purpose specified and the aims indicated are substantially
achieved by a horizontal unit for making beverages using capsules
containing powdered food substances as described in the appended
claims.

Further features and the advantages of this invention are more apparent
in the detailed description below, with reference to several preferred, non-
limiting embodiments of a horizontal unit for making beverages using
capsules containing powdered food substances, illustrated in the
accompanying drawings, in which:

Figure 1 is an axonometric view of a horizontal unit made in accordance
with this invention, in a closed configuration;

Figure 2 is a section of the unit of Figure 1 in a vertical axial plane;

Figure 3 shows the unit of Figure 2 in an open configuration with a
capsule inserted before supplying;

Figure 4 shows the unit of Figure 3 in a subsequent intermediate
configuration during closing;

Figure 5 is a section of the unit of Figure 2 according to the line V - V of
Figure 9;

Figure 6 is a top view of a lower shell of the unit of Figure 1;

Figure 7 is a section of the unit of Figure 3 in a horizontal axial plane;
Figure 8 is a section of the unit of Figure 4 in a horizontal axial plane;

Figure 9 is a section of the unit of Figure 2 in a horizontal axial plane;
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Figure 10 is a side view of an enlarged detail of the unit of Figure 4;
Figure 11 is a section of the detail of Figure 10 according to the plane Xl -
Xl of Figure 8;

Figure 12 is an axonometric section of the unit of Figure 4 according to
the section plane XII - Xil of Figure 8;

Figure 13 shows an enlarged detail of the unit of Figure 2; and

Figure 14 is a section of the detail of Figure 13 according to the plane XIV
- XIV of Figure 9.

With reference to the accompanying drawings, the numeral 1 denotes in
its entirety a horizontal unit for making beverages using capsules 2
containing powdered food substances according to this invention.

The horizontal unit 1 in general comprises a supporting structure 3.
Mounted on the structure are at least a first part 4 forming a housing 5 for
receiving a capsule 2 containing a powdered food substance to be
extracted, and a second part 6 mounted on the supporting structure 3 and
shaped like an element for closing the housing 5. It should be noticed that
in the preferred embodiment the housing 5 is sized in such a way that it
can almost completely receive the capsule 2. In fact, only a radial annular
flange 7 of the capsule 2 remains outside the housing 5 (Figures 2 and 9).
At least one out of the first part 4 and the second part 6 is mobile relative
to the other between an operating position (Figures 2 and 9) and an
insertion position (Figures 3 and 7). In the operating position the two parts
4, 6 are coupled and, at the housing 5, between them form an extraction
chamber 8 in which the capsule 2 can be retained. In the position for
insertion of the capsule 2, the two parts 4, 6 are distanced and allow the
capsule 2 to be positioned between them. The two parts 4, 6 are mobile
relative to one another substantially along an axial line parallel with a
central axis of the housing 5 which, in use, corresponds to a central axis
of the capsule 2. Moreover, in use, the axial line is positioned
substantially horizontally.

In the preferred embodiment illustrated in the accompanying drawings, in
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particular, the first part 4 is fixed relative to the supporting structure 3,
whilst the second part 6 moves relative to the supporting structure 3 and
relative to the first part 4. In more detail, the supporting structure 3
comprises an upper shell 9 and a lower shell 10 which are coupled to one
another and between them form a guide slit 11 parallel with the axial line,
and to which the mobile second part 6 is slidably coupled (by elongate
arms 12 parallel with the slit 11 and described in more detail below).

The unit 1 also comprises water injection means 13 and beverage
collection means 14 operatively associated with the chamber 8 for,
respectively, in use sending water into the capsule 2 contained in the
chamber 8 and collecting a beverage coming out of the capsule 2. The
water injection means 13 and the beverage collection means 14 are
advantageously associated one set with the first part 4 and the other set
with the second part 6, and, depending on requirements, they may
comprise piercing means 15 for the lid and/or perforating means 16 for
the bottom of the capsule 2 (both in the embodiment illustrated).
However, the particular structure of the perforating means 16 in the
embodiment illustrated is described in more detail below.

In general, the unit 1 according to this invention comprises movement
means 17 for reciprocal movement of the two parts 4, 6 mounted between
the supporting structure 3 and at least the mobile part out of the first part
4 and the second part 6 (the second part 6 in the embodiment illustrated).
Those reciprocal movement means 17 comprise a movement shaft 18
rotatably connected to the supporting structure 3, which is positioned
perpendicularly to the axial line and which, in use, is positioned
substantially horizontal, as well as a crank 19 comprising an inner end
fitted on the shaft 18 and an outer end 20, and a connecting rod 21
comprising a rear end 22 rotatably connected to the outer end 20 of the
crank and a front end 23 rotatably connected to the mobile part out of the
first part 4 and the second part 6 (therefore to the second part 6 in the

embodiment illustrated). Depending on requirements, the movement
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means 17 may be manually operated (using a lever fixed to the
movement shaft 18) or motor-driven (by a motor, also coupled to the
movement shaft 18). The structure of the reciprocal movement means
which is the inventive subject matter of this invention is described below,
after an explanation of the structure of the unit 1 illustrated in its entirety
in the accompanying drawings. However, it should be noticed that the
reciprocal movement means according to this invention may also be
applied in other horizontal units which are partly different to the unit
illustrated in the accompanying drawings concerning aspects not linked to
the movement of the first part 4 and/or of the second part 6.

Since it is a horizontal unit 1, in the insertion position the first part 4 and
the second part 6 are distanced along the axial line and the unit 1
comprises retaining means 24 for retaining a capsule 2 at a retaining
zone which is interposed between the first part 4 and the second part 6
when said parts are in the insertion position. In fact, the capsule 2 can be
inserted in the unit 1 from above, for example through an opening 25
made in the upper shell 9 (an opening 25 which can be selecti{/ely closed
by a mobile panel 26 fixed to the mobile part, when the first part 4 and the
second part 6 are in the operating position).

The retaining means 24 in general, and in the known way, are switchable
between a first configuration in which they can retain a capsule 2 (which
can reach them thanks to the effect of gravity), and a second
configuration in which they cannot retain a capsule 2.

Advantageously, the retaining means 24 comprise two opposite guide
elements 27, each forming a seat 28 facing towards the seat 28 of the
other guide element 27, and designed to house a portion of the capsule 2.
In the preferred embodiment each seat 28 is constituted of a channel
extending mainly vertically, the lower part of it converging towards the
other seat 28, and in which the radial annular flange 7 of the capsule 2
can be inserted (Figure 7). |

In the preferred embodiment the guide elements 27 are mobile between
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the first configuration and the second configuration, and vice versa, by
means of a movement respectively away from and towards one another
(at least partly) in a divarication plane substantially orthogonal to the axial
line (and therefore, in use, vertical).

In the second configuration, the guide elements 27 are also at least partly
further apart than when they are in the second configuration.

Moreover, in the embodiment illustrated, the retaining means 24 move
with the second part 6, for inserting the capsule 2 in the housing 5 and
subsequently leaving it free before the first part 4 and the second part 6
reach the operating position. In fact, during the movement of the first part
4 and/or of the second part 6 from the insertion position to the operating
position, the retaining means 24 advantageously remain in the first
configuration at least until the capsule 2 is at least mainly inserted in the
housing 5, after which they pass to the second configuration.

According to a preferred embodiment illustrated in the accompanying
drawings, each guide element 27 is slidably associated with the second
part 6 along a divarication line which lies in the divarication plane and
which, in use, is substantially horizontal, and the retaining means 24 also
comprise first elastic means 29 mounted between each guide element 27
and the second part 6 for pushing the guide element 27 towards the first
configuration.

Furthermore, each guide element 27 comprises at least one follower foot
30 (advantageously two, one upper and one lower) slidably coupled to a
sliding track 31 which is in turn fixed relative to the first part 4 (and which
is therefore stationary in the embodiment illustrated). The movement of
the first part 4 and/or of the second part 6 between the operating position
and the insertion position causes the relative sliding of the follower foot 30
and the sliding track 31. The sliding track 31 is also cam-shaped to cause
the passage of the related guide element 27 from the first configuration to
the second configuration and vice versa respectively after the movement

of the first part 4 and/or the second part 6 from the insertion position to
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the operating position and vice versa. As shown in Figure 6 (illustrating
only the lower shell 10) each sliding track 31 advantageously comprises a
distal stretch 32 (further from the first part 4) and a proximal stretch 33
(closer to the first part 4) which extend parallel with the axial line and are
connected by an angled stretch 34. The distal stretches 32 of each sliding
track 31 are also closer to one another than the proximal stretches 33 are.
Consequently, when the follower feet 30 are in the distal stretches 32 the
guide elements 27 are in the first configuration, whilst when the follower
feet 30 are in the proximal stretches the guide elements 27 are in the
respective second configurations.

Moreover, advantageously, the sliding track 31 is substantially shaped to
match the follower foot 30, so as to guide it in the best possible way.
However, in the embodiment illustrated in which the first elastic means 29
push the guide elements 27 towards the first configuration (and therefore
towards the axial line), each sliding track 31 may advantageously
comprise an enlargement 35 at its end located on the distal stretch 32
(where the follower foot 30 is positioned when the first part 4 and the
second part 6 are in the insertion position). In fact, thanks to this
measure, at the retaining zone the two guide elements 27 can be
manually spread apart to unload the capsule 2 from the unit 1 without
having to close and re-open the unit 1 (it may be sufficient to press on the
capsule 2 from above to spread apart the guide elements 27).

The horizontal unit 1 also comprises ejection means 36 for ejecting the
capsule 2 from the housing 5, which act when the first part 4 and the
second part 6 move from the operating position to the insertion position,
and which are separate from the retaining means 24.

In particular, in the embodiment illustrated, the ejection means 36
comprise at least one pusher 37 slidably associated with the first part 4
and equipped with a head 38 positioned at the chamber 8 and an actuator
portion 39 positioned outside the chamber 8 (and advantageously outside

the first part 4). The pusher 37 is mobile between a first position in which
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the head 38 allows the insertion of a capsule 2 in the housing 5 and a
second position in which the head 38 prevents the insertion of a capsule 2
in the housing 5. During the passage from the first position to the second
position the head 38 in use causes the capsule 2 to be ejected from the
housing 5, since when it is in the first position it occupies a space inside
the housing 5 where the capsule 2 is located with the chamber 8 closed
and advantageously keeps the centre of gravity of the capsule 2 outside
the housing 5. .

The movement of the pusher 37 is guaranteed by at least one actuator
element 40 which is fixed to the second part 6 and can be coupled to the
actuator portion 39 at least during part of the movement of the first part 4
and/or the second part 6 from the operating position to the insertion
position. In fact, during the movement of the first part 4 and/or the second
part 6 from the operating position to the insertion position, the actuator
element 40 moves the pusher 37 from the first position to the second
position to eject the capsule 2 contained in the chamber 8.

In the preferred embodiment, the movement of the first part 4 and/or the
second part 6 from the operating position to the insertion position occurs
along a trajectory comprising a first stretch extending from the operating
position to a first intermediate position and along a second stretch
extending from the intermediate position to the insertion position. During
that movement the actuator element 40 in the first stretch is uncoupled
from the actuator portion 39 and moves relative to the actuator portion 39,
in the intermediate position it couples to the actuator portion 39 of the
pusher 37 positioned in the first position, and in the second stretch it
moves the pusher 37 from the first position to the second position.
Preferably, in the second stretch the actuator element 40 rests against the
actuator portion 39 and pushes it towards its first position.

The movement of the first part 4 and/or the second part 6 from the
insertion position to the operating position advantageously takes place

along an opposite trajectory to the movement from the operating position
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to the insertion position, instead initially travelling along the second
stretch and then the first stretch. In the preferred embodiment, to facilitate
insertion of the capsule 2 in the housing 5, during that movement the
actuator element 40 in the second stretch is advantageously coupled to
the actuator portion 39 and moves the pusher 37 from the second position
to the first position, whilst in the subsequent first stretch it is uncoupled
from the actuator portion 39 and moves relative to the actuator portion 39.
For that purpose, in the preferred embodiment the actuator element 40
and the actuator portion 39 comprise one a magnet 41 and the other a
ferromagnetic element 42, which are positioned in such a way that the
magnet 41 can retain the ferromagnetic element 42 when the actuator
element 40 is in contact with the pusher 37. In this way, during the
movement from the insertion position to the operating position along the
second stretch, the actuator element 40 pulls the pusher 37 thanks to the
magnetic attraction applied by the magnet 41 to the ferromagnetic
element 42. In contrast, that pulling stops in the first stretch, since at the
intermediate position the actuator portion 39 reaches its end of stroke and
the subsequent movement relative to the actuator element 40 causes
uncoupling of the magnet 41 from the ferromagnetic element 42 (Figure
8).

In the preferred embodiment, the second part 6 comprises at least one
elongate arm 12 elongate along a line substantially parallel with the axial
line, extending at least partly alongside the first part 4 and comprising a
free end which can be coupled to the coupling portion and which
constitutes the actuator element 40. In particular, the free end extends
perpendicularly relative to the rest of the arm adjacent to it, and towards
the central axis.

However, advantageously, the horizontal unit 1 comprises at least two
actuator elements 40 fixed to the second part 6, which are positioned at
two opposite sides of the second part 6, each couplable to a different part

of the actuator portion 39. In the embodiment illustrated, in particular, the
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second part 6 comprises two elongate arms 12 elongate along the line
substantially parallel with the axial line and exténding at least partly at two
opposite sides of the first part 4 at least when the first part 4 and the
second part 6 are in the operating position (in the accompanying drawings
they pértly always are), and which each comprise a free end couplable to
the coupling portion and which constitutes the respective actuator
element 40. Moreover, in the case illustrated, the two arms are
substantially specular and the guide elements 27 are slidably mounted
along the divarication line, one on each elongate arm 12.

In the preferred embodiment, the pusher 37 comprises at least two heads
38 which are positioned at the chamber 8 (advantageously in a position
such that they act against the bottom of the capsule 2) and connected to
the actuator portion 39 which in turn extends mainly transversally to the
central axis (in the horizontal plane). In fact, as can be seen in Figure 7,
the actuator portion 39 extends in the horizontal plane in a C shape and
with the ends of the C projecting outwards relative to the central axis and
connectable to the actuator elements 40.

As can be seen in Figure 2, the second part 6 comprises a main body 43
which in the operating position closes the housing 5 and on which the
injection means are at least partly mounted. The main body 43 is rotatably
connected both to the front end 23 of the connecting rod 21 of the
reciprocal movement means 17 and to the two elongate arms 12. The
correct orientation of the main body 43 relative to the line of movement is
guaranteed by its additional connection to the mobile panel 26 which is in
turn slidably guided on the upper shell.

Regarding the beverage collection means 14 and the perforating means
16 for perforating the bottom of the capsule 2 which are part of them, in
general they may have any shape and structure suited to the purpose.
However, in the embodiment illustrated in the accompanying drawings,
they have a structure which allows movement of the perforating means 16

relative to the capsule 2 and to the housing 5.
11



In particular, they comprise at least one perforating element 44 mobile
between an active position in which in use it can interfere with a capsule 2
inserted in the housing 5 to perforate it (Figure 4), and an inactive position
in which it is retracted relative to the active position and in which, in use, it
is distanced from the bottom of a capsule 2 inserted in the chamber 8
(Figure 2). Preferably, the perforating element 44 comprises at least one
blade 45 extending in a plane parallel with the central axis and which is
therefore able to make a linear cut in the bottom of the capsule 2.
Advantageously, the perforating element 44 is mobile parallel with the
central axis.

Furthermore, the beverage collection means 14 comprise hooking means
46 operatively associated with the first part 4, which are switchable
between a hooking configuration and an unhooking configuration. When
they are in the hooking configuration, the hooking means 46 retain the
perforating element 44 in the active position, whilst when they are in the
unhooking configuration they allow movement of the perforating element
44 from the active position towards the inactive position.

As shown in Figures 3 and 7, when the first part 4 and the second part 6
are in the insertion position, the perforating means 16 are in the active
position and the hooking means 46 are in the hooking configuration,
whilst, as shown in Figures 2, 5 and 9, when the first part 4 and the
second part 6 are in the operating position, the perforating means 16 are
in the inactive position and the hooking means 46 are preferably in the
unhooking configuration (although they could even be in the hooking
configuration).

Second elastic means 47 operatively act on the perforating element 44 to
push it towards the inactive position. The second elastic means 47 are
advantageously constituted of a helical spring positioned between the first
part 4 and a base portion 48 of the perforating element 44 which is
outside the first part 4. The blade 45 is fixed to the base portion 48 and is

inserted slidably and in a sealed fashion in a through hole which
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communicates with the drainage channel 49 for the beverage coming out
of the capsule 2.

Advantageously, during the movement of the first part 4 and/or the
second part 6 from the insertion position to the operating position, close to
or at the operating position the second part 6 switches the hooking means
46 from the hooking configuration to the unhooking configuration, whiist,
during the movement of the first part 4 and/or the second part 6 from the
operating positon to the insertion position, the second part 6 moves the
perforating element 44 from the inactive position to the active position.

In the preferred embodiment, the hooking means 46 comprise at least
one shaped body 50 which is elongate along a line transversal to the axial
line and which comprises a central portion which in turn comprises at
least one hooking tooth 51 and two ends 52. The hooking tooth 51 is
couplable to the perforating element 44 positioned in the hooking
configuration, for keeping it in that configuration (Figure 4). In contrast,
the two ends 52 of the shaped body 50 are operatively connected to the
second part 6. In particular, in the embodiment illustrated, the two ends
52 are slidably coupled to the second part 6 for sliding on it during the
movement between the operating position and the insertion position
(Figure 5). In particular, in the preferred embodiment, each end 52 of the
shaped body 50 interacts with one of the elongate arms 12 of the second
part 6, and it is the latter which move the shaped body 50 from the
hooking position to the unhooking position.

In turn, the shaped body 50 is slidably associated with the first part 4
according to a sliding line substantially orthogonal both to the axial line
and said transversal line (advantageously it is, therefore, in use, a vertical
line). The shaped body 50 can therefore be moved between a hooking
position which corresponds to the hooking configuration of the hooking
means 46 and an unhooking position which corresponds to the unhooking
configuration of the hooking means 46.

In more detail, each end of the shaped body 50 is slidably associated with
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one of the elongate arms 12 (rests on it according to a resting line parallel
with the sliding line), and the arms each comprise a resting face on which
at least one raised zone 53 is made which rises according to a line
parallel with the sliding line (in contrast, outside of the raised zone 53 the
resting face has a uniform profile, in the same relative position, in every
plane transversal to the axial line). The raised zones 53 in turn are all the
same in terms of planes perpendicular to the axial line. In this way, as a
whole the raised zones 53 are designed to cause the movement of the
shaped body 50 from the hooking position to the unhooking position when
they interact with the ends 52 of the shaped body 50 (according to the
methods indicated in more detail below).

Preferably, the shaped body 50 and/or the perforating element 44
comprise a shaped portion 54 substantially comprising a surface set at an
angle to the line of movement of the perforating element 44 between the
active position and the inactive position. During movement of the
perforating element 44 from the inactive position to the active position, the
perforating element 44 and the shaped body 50 interact at the shaped
portion 54 to cause the passage of the shaped body 50 from the hooking
position to the unhooking position.

Furthermore, the hooking means 46 comprise third elastic means 55
operatively acting on the shaped body 50 to push it towards the hooking
position and to hold its ends 52 in contact with the elongate arms 12.

As is clearly shown in the accompanying drawings, in the preferred
embodiment the hooking means 46 comprise two shaped bodies 50
mounted opposite one another along the sliding line and respectively
close to and distanced from one another when they are both in the
respective positions, respectively hooking and unhooking. The third
elastic means 55 comprise two helical springs mounted between
corresponding ends 52 of the shaped bodies 50 to pull them towards
each other. Consequently, on one hand the shaped bodies 50 act one

above and one below on the perforating element 44, and on the other
14



hand their ends 52 are coupled one above and one below the respective
elongate arm 12, which comprises two raised zones 53 which extend one
downwards and one upwards (above, below, upwards and downwards
are to be understood with reference to the position of the unit 1 in use).
Finally, with reference to the innovative aspect of this invention, as
already indicated it relates to the reciprocal movement means 17.

As can be seen by comparing Figures 2 and 3, in the known way the
crank 19 rotates with the shaft between a unit open position and a unit
closed position. In the open position the crank 19 forms an acute angle
with the connecting rod 21 and it is angled on a first side of the axial line
(in use upwards). Moreover, the first part 4 and the second part 6 are in
the insertion position. In contrast, in the unit closed position the crank
forms an obtuse angle with the connecting rod 21 and is angled on a
second side of the axial line, opposite to the first side (downwards).
Moreover, the first part 4 and the second part 6 are in the operating
position.

It should be noticed that when referring to the angling and reciprocal
angles of the crank and connecting rod, reference is made to the
inclination of the straight line perpendicular to the axes of rotation of the
respective ends.

As shown in Figure 2, similarly to the situation in prior art units, while in
the unit open position the crank is at a significant angle to the axial line, in
the unit open position the angle of the crank relative to the central axis is
only a few degrees.

In accordance with the innovative aspect of this invention, in the unit
closed position the crank 19 rests on a part of the supporting structure 3
and also comprises at least a first resting portion 56 or a second resting
portion 58. In the preferred embodiment it comprises both.

The first resting portion 56, in the unit closed position, acts in contact
against at least a first shoulder 57 formed by the part of the supporting

structure 3 on which the crank 19 is resting. The first shoulder 57 is in turn
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positioned in such a way as to prevent movements of the crank 19
towards the shaft parallel with the axial line when the first resting portion
56 acts in contact on it.

In particular, in the preferred embodiment, the first shoulder 57 extends
parallel with the movement shaft 18 and forms a contact face 60
substantially perpendicular to the axial line. In the unit closed position, the
first resting portion 56 acts in contact against the contact face 60 which
prevents translations of the crank 19 parallel with the axial line.
Preferably, the first resting portion 56 is constituted of a rib which projects
and is elongate along a line substantially paraliel with the movement shaft
18.

The second resting portion 58, in the unit closed position, acts in contact
against at least a second shoulder 59 formed by the part of the supporting
structure 3 on which the crank 19 is resting. The second shoulder is
positioned in such a way as to prevent movements of the crank 19
transversally to the plane in which it rotates when the second resting
portion 58 acts in contact on it.

In particular, in the preferred embodiment, the part of the supporting
structure 3 on which the crank rests comprises a notch 61 extending
mainly in the plane of rotation of the crank 19 and which is laterally
delimited by two opposite second shoulders 59. Consequently, in the unit
closed position, the second resting portion 58 is inserted in the notch 61,
which prevents translations of the crank 19 perpendicularly to the plane of
rotation.

Preferably, the notch 61 is substantially shaped to match the resting
portion, and the second resting portion 58 is constituted of a projecting rib
which extends along a line parallel with the plane of rotation of the crank
19.

As can be seen in particular in Figure 12, in the preferred embodiment the
first resting portion 56 and the second resting portion 58 extend in a cross

shape.
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Obviously, this invention also relates to a machine for making beverages
by passing hot water through capsules 2 containing powdered food
substances, which comprises a horizontal unit 1 of the type described
above. Said machine may, in the known way, comprise means for feeding
water to the injection means, means for dispensing the beverage at the
outfeed of the collection means, etc.

Operation of the unit 1 according to this invention derives from the
description of the structure above.

When the first part 4 and the second part 6 are in the insertion position
(Figures 3 and 7), the mobile panel 26 leaves free the opening 25 through
the upper shell 9, and it is possible to insert a capsule 2 through it.
Thanks to gravity, the capsule 2 inserted in this way reaches the retaining
means 24 which are positioned in the first configuration thanks to the
insertion of the follower feet 30 in the distal stretch 32 of the related
sliding tracks 31 and the action of the first elastic means 29. The upper
radial flange of the capsule 2 is inserted in the channels and the capsule
2 stops between the first part 4 and the second part 6 (Figure 7).

At that point the reciprocal movement means 17 are operated, moving the
first part 4 and the second part 6 into the operating position (Figures 2
and 9).

Thanks to the interaction of the magnets with the ferromagnetic elements
(Figure 7), the movement of the first part 4 and/or of the second part 6
from the insertion position towards the operating position initially causes
the movement of the pusher 37 from the second position to the first
position. However, when the intermediate position is reached, the
actuator elements 40 are uncoupled from the actuator portion 39 which
has reached the end of its stroke, and they continue their movement
(Figure 8).

Moreover, during chamber 8 closing, the follower feet 30 slide along the
sliding tracks 31 until they reach the proximal stretches (Figure 8),

therefore causing the guide elements 27 to move into the second
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configuration and the release of the capsule 2 in the housing 5.

Moreover, during unit 1 closing, the lid and/or the bottom of the capsule 2
may also be pierced (Figures 4 and 8). In particular, in the preferred
embodiment illustrated in the accompanying drawings, during capsule
insertion in the housing, the bottom of the capsule is pressed (by the
retaining means and/or the second part) against the perforating element
44 which penetrates it and therefore creates the hole which allows the
beverage to flow out. Once the bottom has been perforated, and just
before reaching the operating position, the ends 52 of the shaped body 50
are adjacent to the raised zones 53 of the arms. The subsequent relative
movement between the second part 6 and the first part 4 lifts the ends 52
on the raised zones 53 (Figure 5) which therefore cause the shaped
bodies 50 to be spread apart and in turn disengage from the perforating
element 44. The latter, at that point being free, is then pushed towards the
inactive position by the second elastic means 47 (Figure 2), and
disengages from the perforated bottom of the capsule 2 through which the
beverage can then flow out.

Moreover, once the unit closed position has been reached, the first
resting portion 56 rests against the contact face 60, whilst the second
resting portion is inserted in the notch 61.

Finally, when the capsule 2 substance extraction process has finished,
the reciprocal movement means 17 move the first part 4 and/or the
second part 6 from the operating position to the insertion position.
Consequently, the actuator elements 40 initially slide relative to the
actuator portion 39, but in the intermediate position they engage with the
actuator portion 39 and from that moment onwards they push the pusher
37 from the first position to the second position. The heads 38 of the
pusher 37 therefore act on the bottom of the capsule 2, ejecting it from
the housing 5.

This invention brings important advantages.

Thanks to the introduction of a fixed support for the crank during capsule
18



extraction, which prevents any unwanted movements by i, it is possible to
discharge to said support the stresses received by the crank during
capsule extraction. This practically eliminates the risk that as time passes
any play may develop between crank, connecting rod and mobile part,
and therefore, that extraction chamber sealing may deteriorate.

Finally, it should be noticed that this invention is relatively easy to produce
and that even the cost linked to implementing the invention is not very
high.

The invention described above may be modified and adapted in several
ways without thereby departing from the scope of the inventive concept.
Moreover, all details of the invention may be substituted with other
technically equivalent elements and the materials used, as well as the
shapes and dimensions of the various components, may vary according

to requirements.

LEGEND

horizontal unit 1

capsule 2

supporting structure 3
first part 4

housing 5

second part 6

annular flange 7
extraction chamber 8
upper shell 9

lower shell 10

slit 11

elongate arms 12

water injection means 13
beverage collection means 14

piercing means 15
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perforating means 16
movement means 17
movement shaft 18
crank 19

outer end 20
connecting rod 21
rear end 22

front end 23
retaining means 24
opening 25

panel 26

guide elements 27
seat 28

first elastic means 29
follower foot 30
sliding track 31

distal stretch 32
proximal stretch 33
angled stretch 34
enlargement 35
ejection means 36
pusher 37

head 38

actuator portion 39
actuator element 40
magnet 41
ferromagnetic element 42
main body 43
perforating element 44
blade 45

hooking means 46



second elastic means 47
base portion 48

channel 49

shaped body 50

hooking tooth 51

end 52

raised zone 53

shaped portion 54

third elastic means 55
first resting portion 56
first shoulder 57

second resting portion 58
second shoulder 59
contact face 60

notch 61
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CLAIMS
1. A horizontal unit for making beverages using capsules containing
powdered food substances, comprising:
a supporting structure (3);
at least a first part (4) mounted on the supporting structure (3) and
forming a housing (5) for receiving a capsule (2) containing a powdered
food substance to be extracted;
a second part (6) mounted oh the supporting structure (3) and shaped like
an element for closing the housing (5),
at least one out of the first part (4) and the second part (6) being mobile
relative to the other between an operating position in which the two parts
are coupled and, at the housing (5), between them form an extraction
chamber (8) in which the capsule (2) can be retained, and a capsule (2)
insertion position in which they are distanced and allow said capsule (2)
to be positioned between them; the two parts (4), (6) being mobile relative
to each other substantially along an axial line parallel with a central axis of
said housing (5) and which in use is positioned substantially horizontally;
water injection means (13) and beverage collection means (14)
operatively associated with the chamber (8) for, respectively, in use
sending water into the capsuie (2) contained in the chamber (8) and
collecting a beverage coming out of the capsule (2);
movement means (17) for reciprocal movement of the two parts (4), (6)
mounted between the supporting structure (3) and at least the mobile part
out of the first part (4) and the second part (6) and comprising a
movement shaft (18) rotatably connected to the supporting structure (3),
positioned perpendicularly to the axial line and, in use, substantially
horizontal, a crank (19) comprising an inner end fitted on the shaft and an
outer end (20), and a connecting rod (21) comprising a rear end (22)
rotatably connected to the outer end (20) of the crank and a front end (23)
rotatably connected to the mobile part out of the first part (4) and the

second part (6);
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the crank (19) rotating with the shaft between a unit open position in
which it forms an acute angle with the connecting rod (21), is angled on a
first side of the axial line, and in which the first part (4) and the second
part (6) are in the insertion position, and a unit closed position in which it
forms an obtuse angle with the connecting rod (21) and is angled on a
second side of the axial line, opposite to the first side;

in the unit closed position the crank (19) resting on a part of the
supporting structure (3); characterised in that the crank (19) also
comprises at least a first resting portion (56) which in the unit closed
position acts in contact against at least a first shoulder (57) formed by the
part of the supporting structure (3) on which the crank (19) is resting and
positioned in such a way as to prevent movements of the crank (19)
towards the shaft parallel with the axial line when the first resting portion
(56) acts in contact on it and/or at least a second resting portion (58)
which in the unit closed position acts in contact against at least a second
shoulder (59) formed by the part of the supporting structure (3) on which
the crank (19) is resting and positioned in such a way as to prevent
movements of the crank (19) transversally to the plane in which it rotates
when the second resting portion (58) acts in contact on it.

2. The horizontal unit according to claim 1, characterised in that the first
shoulder (57) extends parallel with the movement shaft (18) and forms a
contact face (60) substantially perpendicular to the axial line, and in that,
in the unit closed position, the first resting portion (56) acts in contact
against the contact face (60) which prevents translations of the crank (19)
parallel with the axial line.

3. The horizontal unit according to claim 1 or 2, characterised in that the
first resting portion (56) projects and is elongate along a line substantially
parallel with the movement shaft (18).

4. The horizontal unit according to claim 1, characterised in that said part
of the supporting structure (3) comprises a notch (61) extending mainly in
the plane of rotation of the crank (19) and which is laterally delimited by
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two opposite second shoulders (59), and in that in the unit closed
position, the second resting portion (58) is inserted in the notch (61),
which prevents translations of the crank (19) perpendicularly to the plane
of rotation.

5. The horizontal unit according to claim 4, characterised in that the notch
(61) is substantially shaped to match the resting portion.

6. The horizontal unit according to claim 1, 4 or 5, characterised in that
the second resting portion (58) projects and extends along a line parallel
with the plane of rotation of the crank (19).

7. The horizontal unit according to any one of the preceding claims,
characterised in that the crank (19) comprises both the first resting portion
(56) and the second resting portion (58).

8. The horizontal unit according to any one of the preceding claims,
characterised in that the first part (4) is fixed relative to the supporting
structure (3), in that the second part (6) moves relative to the first part (4),
and in that the retaining means move with the second part (6), for
inserting the capsule (2) in the housing (5) and subsequently leaving it
free before the first part (4) and the second part (6) reach the closed
position.

9. A machine for making beverages by passing hot water through
capsules containing powdered food substances, characterised in that it
comprises a horizontal unit according to any one of the preceding claims.
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