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"A dispensing assembly for machines for preparing

liquid products by means of capsules"

k k k

Field of the invention

The present invention relates to machines, to

systems and to methods for preparing liquid food

products by means of capsules, and has been developed

with particular reference to dispensing assemblies for

such machines.

Prior art

Dispensing assemblies of the type indicated

usually comprise an infusion chamber formed in two

parts, typically a capsule-holder and an injector, of

which at least one is movable relative to the other to

assume a spaced-apart position and a close- position.

In these assemblies, there is the problem of having to

temporarily support the capsule in an intermediate

position between the two parts of the infusion chamber,

when these are in the spaced-apart position and the

capsule is introduced into the assembly. For this

purpose, retention means are usually provided, which

retain the capsule following its insertion into the

assembly: in general, during the relative movement

towards the close position, the capsule is taken over

by the capsule-holder, while during the subsequent

return movement towards the spaced-apart position, the

retention means cause the extraction of the capsule

from the capsule-holder.

In some solutions (see for example WO 2006/005736

A ), the retaining function is performed by means of a

gripper device, including two opposed aws arranged

transversely to the actuation axis of the assembly: in

these cases, removing a used capsule from the assembly

implies that a new capsule is inserted into the



assembly itself.

Dispensing assemblies have also been proposed in

which the retention means of the capsule are configured

to also fulfill a releasing function of the used

capsule, during a movement away of the injector device

from the infusion chamber. A solution of this type is

known, for example, from EP 2046170 A , according to

which the injector laterally supports two opposite

frontally-protruding arms. When the injector is in the

distanced position from the capsule-holder, the arms

are elastically pushed into a closed condition, in

order to be able to support the capsule. Then, during

the advancing of the capsule-holder towards the

injector, the arms are spread apart by the capsule-

holder, causing disengagement of the capsule when it

has already partially entered into the capsule-holder.

After dispensing the beverage, the retraction of the

capsule-holder with respect to the injector results in

the closing of the arms, which then engage the capsule

once more and cause its extraction from the capsule-

holder and successive fall by gravity into the outlet

passage of the assembly.

In other solutions, gripping members having

similar functionalities are supported in a movable

manner by a respective guide member integral with the

stationary structure of the assembly (see for example

EP 2077087 A ), which retain the capsule after its

insertion into the assembly and then, during the

relative movement between the two parts of the infusion

chamber, release the capsule, which can fall by gravity

towards the outlet passage of the assembly.

In other solutions still, the assembly is

provided with an ejector rod, slidingly inserted into

an opening provided in the bottom of the capsule-holder

and essentially coaxial to the displacement axis of the



capsule-holder. In these solutions (see for example WO

2012/168918 A ) gripping arms are usually provided in an

intermediate position with respect to the two parts of

the infusion chamber, which have the function of

initially retaining the capsule until it is taken over

by the capsule-holder. During the subsequent retraction

of the capsule-holder towards the spaced-apart position

with respect to the injector, front teeth of the

capsule-holder cause detachment of the capsule from the

injector and the ejector rod causes its complete exit

from the capsule-holder, with subsequent falling by

gravity towards the outlet passage of the assembly.

Solutions of the type described in WO 2006/005736

A are disadvantageous from a hygienic point of view,

particularly when the machine is not used for a certain

period of time: in fact both the substance used for the

infusion, and residues of water remain within the empty

cartridge, which, with the passage of time, can give

rise to unpleasant odors or mold.

The other types of indicated solutions are

generally complex and involve particular arrangements

of the assembly components, potentially subject to wear

and to jamming in the long run.

The operation of assemblies according to the

prior art also assumes that the discharge of the used

capsules always occurs by gravity: this circumstance

limits, to a certain extent, the flexibility of

production and positioning of the assemblies

themselves .

Aim and summary of the invention

In its general terms, the aim of the present

invention is to provide an improved and compact

dispensing assembly, which is simple from the

constructive and functional point of view, as well as

convenient for a user, compared to the known solutions



mentioned. One auxiliary aim of the invention is to

provide a dispensing assembly that is suitable for

operation in a plurality of different possible

orientations, without this affecting the quality of

operation or the discharge of the used capsules.

According to the invention, one or more of the

aforesaid aims is achieved thanks to a dispensing

assembly for machines for preparing liquid food

products, by means of capsules, having the

characteristics referred to in Claim 1 . The invention

also relates to a machine, a system and a method for

preparing liquid food products. Advantageous

developments of the invention form the subject of the

subclaims. The claims form an integral part of the

disclosure provided here in relation to the invention.

Brief description of the drawings

The invention will now be described with

reference to the attached drawings, provided purely by

way of non-limiting example, in which:

- Figures 1 and 2 are schematic views, in

perspective and in cross-section, respectively, of a

generic capsule usable in a dispensing assembly

according to the present invention;

Figures 3 and 4 are partial and schematic

perspective views of a machine for preparing liquid

products in accordance with an embodiment of the

invention;

- Figure 5 is a perspective view, in longitudinal

section, of a machine for preparing liquid products in

accordance with an embodiment of the invention;

- Figure 6 is a schematic cross-section of the

machine of Figure 5 ;

- Figure 7 is a partial and schematic perspective

view of a dispensing assembly of a machine according to

an embodiment of the invention;



Figures 8-14 are schematic partially cross-

sectioned views, of a joint of a pusher member of a

machine according to an embodiment of the invention, in

different conditions;

- Figures 15 and 16 are partial and schematic

perspective views of a first portion of a dispensing

assembly in accordance with an embodiment of the

invention;

Figure 17 is a partial and schematic

perspective view of a second portion of a dispensing

assembly in accordance with an embodiment of the

invention;

Figure 18 is a partially cross-sectioned

schematic perspective view of the portion of Figure 17,

in a different operating condition;

Figures 19-44 are views similar to those of

Figure 5 , intended to exemplify an operating sequence

of a dispensing assembly of a machine according to an

embodiment of the invention; and

- Figures 45-50 are views similar to those of

Figure 6 , intended to exemplify an operating sequence

of a retaining arrangement of a dispensing assembly of

a machine according to an embodiment of the invention.

Detailed description

In the following description, various specific

details are illustrated aimed at a thorough

understanding of the embodiments. The embodiments can

be implemented without one or more of the specific

details, or with other methods, components, materials,

etc. In other cases, structures, materials, or

operations that are known, or obvious for the skilled

person, are not shown or described in detail, to avoid

obscuring the various aspects of the embodiments. The

reference to an embodiment" within the framework of

this description indicates that a particular



configuration, structure or characteristic described in

relation to the embodiment is included in at least one

embodiment. Therefore phrases such as " an

embodiment" , in one embodiment" and the like, which

may be present at different points in this description,

do not necessarily refer to the same embodiment.

Furthermore, particular conformations, structures or

characteristics may be combined in any suitable manner

in one or more embodiments. The references used herein

are for convenience only and therefore do not define

the field of protection or the scope of the

embodiments .

In Figures 1 and 2 , a capsule (or cartridge,

or pod, according to other common terminology) is

illustrated, merely by way of example, for use in a

dispensing assembly according to the present

invention. This capsule, indicated as a whole by 1 ,

is of an essentially known type and is described

here only for the purposes of an easier

understanding of an embodiment of the present

invention .

The capsule 1 contains a dose 2 of at least

one substance capable of forming a liquid food

product by means of water and/or steam. The dose 2

may consists of coffee powder, or of some other

precursor of a liquid product, such as for example a

beverage, tea, chocolate powder or grains, products

for preparing broths, soups, soft drinks and

infusions of various nature: this list must be

considered as being exemplative and not exhaustive.

Below, for simplicity, reference will be made to the

preparation of coffee, with the dose 2 that is meant

to consist of coffee powder. In the structure of the

capsule 1 , overall essentially bowl- or little cup-

shaped, within which is located the dose 2 , the



following can be identified:

a body 3 , comprising a side or peripheral

wall 3a and a bottom wall 3b, which closes the body

3 at one end of the side wall 3a, and

- a closing wall 4 , which closes the capsule 1

at the end opposite to the bottom wall 3b.

In the illustrated example, the capsule 1 is a

hermetically closed capsule, with the wall 4 being

formed of a sealing foil. The body of the capsule 1

is generally semi-rigid, preferably molded in

plastic material, for example polypropylene-based,

while the wall 4 is formed of a flexible sheet

material, for example aluminum-based. The invention

is, in any case, also capable of use in combination

with capsules formed of other materials and/or

capsules having the bottom wall and/or the closing

wall provided with holes .

In the example, the wall or the foil 4 is

sealingly connected to the side wall 3a of the body

3 , for example, by heat sealing, particularly at an

external annular flange 3c thereof, which surrounds

the mouth part of the body 3 : the capsule 1

therefore has an asymmetrical shape with respect to

a plane extending through the flange 3c.

In the case exemplified, the body 3 has a cup

or bowl shape diverging from the bottom wall 3b

towards the end closed by the sealing foil 4.

Preferably, this diverging conformation is a

truncated-cone shape, although not mandatory, since

the capsule 1 can present different overall forms,

for example cylindrical, prismatic, pyramidal,

hemispherical, etc. In the non-limiting example

shown, the bottom wall 3b has a concave

conformation, with the concavity of this part

directed towards the outside of the capsule 1 .



Again, the choice of this conformation is not

mandatory in nature, since the capsule 1 could have

- for example - a bottom wall 3b with the concavity

facing towards the inside of the capsule 1 , or a

flat or essentially flat bottom wall 3b.

Figures 3 , 4 and 5 represent, in schematic

form, and merely for exemplative and non-limiting

purposes, a machine 10 for preparing liquid

products, employing a dispensing assembly according

to an embodiment of the invention, suitable for

using a capsule, for example, a capsule 1 of the

type described above with reference to Figures 1 and

2 .

The machine 10 is illustrated here limited to

the parts of interest for understanding the

invention, essentially represented by the dispensing

assembly indicated as a whole by 20. In the figures,

other functional components normally provided in a

machine of the type considered here are therefore

not highlighted, such as a fitting for connecting a

water source (for example, a reservoir) , a pump, a

boiler, a user interface, an electronic control

board, a nozzle for dispensing the liquid product,

etc .

In various embodiments, the dispensing

assembly 20 has a support structure or casing 21,

for example comprising two end heads 22, an upper

wall 23, a lower wall 24 and two side walls 25 (in

Figure 4 the representation of a side wall 25 has

been omitted) . The terms "upper" , "lower" and

"side", when referring to the walls of the casing

21, are to be understood as simply referring to the

position illustrated in the figures given that, as

will become apparent below, the assembly 20

according to the invention is capable of operating



in a plurality of possible alternative orientations.

As particularly visible in Figure 5 , an

infusion chamber is located inside the casing 21,

comprising a first part 30 and a second part 31, of

which at least one is movable relative to the other.

The first part 30 includes a capsule-holder,

defining a chamber suitable for housing a capsule 1 ,

at least partially, and to dispense the liquid

product obtained by means of the same. The capsule-

holder 30, essentially coaxial with the axis

indicated by A , here comprises a cup-shaped body,

movably mounted with respect to the casing 21. The

second part 31 of the infusion chamber of the

illustrated assembly 20 comprises an injector

device, hereinafter referred to by "injector" for

simplicity, suitable for introducing water and/or

steam under pressure into a capsule 1 , fed by a

respective duct, by means of a water source (for

example a reservoir) , a pump and a boiler, not

shown. In the illustrated example, the injector 31

is essentially coaxial to the axis A and preferably,

but not necessarily, mounted in a stationary

position with respect to the casing 21. In

embodiments not shown, the injector 31 can be

movable, in order to approach the injector itself

and the capsule-holder 30 to each other. A

unidirectional valve (not shown) is preferably

associated with the injector 31, configured to open

only when the pressure inside the relative feed duct

has reached a determined value; such a valve can be

integrated within the injector 31 or can be arranged

externally to it. In possible variant embodiments

not shown, the function of injection of the fluid in

the capsule 1 can be implemented in the first part

30 of the infusion chamber, and the function of



dispensing of the liquid product implemented in the

second part 31 of the infusion chamber.

The assembly 20 includes an arrangement for

the loading and unloading of a capsule 10, which

comprises an inlet passage and an outlet passage,

indicated by 26 and 27 in Figure 5 , defined here in

positions essentially aligned with each other in the

upper wall 23 and in the lower wall 24,

respectively. The loading and unloading arrangement

also includes retention means. In one embodiment,

the aforesaid retention means are capable of

assuming at least one retaining condition and at

least one releasing condition of a capsule 1 : in

this case, as will become clear below, a switching

of the said retention means between the mentioned

conditions is preferably obtainable both by a

relative movement between the capsule-holder 30 and

the injector 31, and by means of a longitudinally

extended pusher member, indicated by 40 and

described hereinafter. Preferably, the retention

means are arranged within the casing in an

intermediate position between the inlet passage 26

and the outlet passage 27, to be operational between

the capsule-holder 30 and the injector 31 when these

are in their spaced-apart position.

With reference also to Figure 6 , in one

embodiment, the aforesaid retention means comprise a

stationary gripper device, which includes two jaw

elements 50, hereinafter defined "jaws" for

simplicity. Preferably, the jaws are essentially

mounted symmetrically on opposite sides of the axis A ,

essentially in one and the same transverse plane. In

the case exemplified, the jaws 50 extend lengthways,

essentially perpendicular to the axis A , and are

articulated by means of at least one pin, not



visible, here parallel to axis A and integral with

the casing 21 or with the body of the injector 31.

The aws 50 can be provided with springs or similar

elastic means, not visible, for example mounted at

the relative hinge pins, arranged to push the jaws

themselves towards an equilibrium position, shown in

Figure 6 , particularly a position for retaining a

capsule 1 ; in other embodiments, the aforesaid

position is obtained without the aid of dedicated

springs and the intrinsic elasticity of the material

forming the jaws - for example a plastic material -

is exploited to enable them to spread apart. In the

non-limiting depicted example, the jaws 50 are

articulated in their upper region, but of course

they can be articulated in other regions, for

example in the lower region. In a preferred

embodiment, the jaws 50 are shaped so as to define a

seat between them, indicated by 51 in Figure 6 ,

particularly an essentially cylindrical seat,

preferably essentially coaxial to the axis A . The

non-limiting arrangement exemplified is such so

that, during the step of loading from above, a

preferably cylindrical part of the capsule 1 , behind

the annular flange 3c (see, for example, Figure 2),

creeps in between the jaws 50, causing them to

spread apart against the action of the corresponding

springs (or against the intrinsic elasticity of the

material forming the jaws), until reaching the seat

51. In this condition, the capsule 1 is held

elastically by the jaws 50, in a position

essentially coaxial to the axis A and intermediate

to the injector 31 and the capsule-holder 30. In

other embodiments not shown, the seat 51 and the

jaws 50 can be arranged so that achieving and

maintaining the aforesaid position by the capsule 1



is carried out in the absence of an elastic stress

on the aws themselves: in such a case, the presence

of any elastic means and/or the intrinsic elasticity

of the material forming the aws 50 is exploited to

enable them to spread apart and their subsequent

return to the equilibrium position.

The body of each jaw 50 is shaped

particularly at its part facing the capsule-holder

30 - in such a way so as to interact with parts of

the capsule-holder 30, in order to achieve spreading

apart of the jaws themselves: for this purpose, for

example, the body of the jaws 50 can be provided

with corresponding flarings or inclined planes, or

have projections which cooperate with corresponding

parts, such as flarings or inclined planes, present

on the capsule-holder 30.

The retention means of the assembly 20

according to the invention can also have a different

conformation from the one exemplified, without

prejudice to the general functionality of retaining

a capsule 1 in an intermediate position, essentially

coaxial with the capsule-holder 30 and the injector

31. For example, in an embodiment not represented,

the retention means comprise guide elements

engageable by the flange 3c of a capsule, suitable

for supporting the flange in the aforesaid

intermediate position; after the capsule has been

taken over by the capsule-holder 30, during the

approach of the capsule-holder to the injector 31,

the possibility of deforming the flange 3c is

exploited, in order to free it from the aforesaid

guide elements . The retention means could also be

carried directly by the capsule-holder 30 or by the

injector 31, for example in the form of jaws or

projecting arms, configured to spread apart



following the interaction with the body of the

injector 31 or the capsule-holder, respectively.

Furthermore, the retaining position of the capsule 1

by the retention means need not necessarily be

coaxial with the axis A . In this intermediate

position, in fact, the axis of the capsule 1 could

also be parallel or slightly inclined with respect

to the axis A : in such variant embodiment, the

conicity of the peripheral wall of the capsule 1 and

the chamber defined in the capsule-holder 30 can be

exploited, to obtain a relative movement of

centering between the elements in question, during

advancing of the capsule-holder, as clarified below.

In its upper wall 23, the casing 21 has the

aforesaid passage 26 for introducing the capsules 1 .

Preferably, the profile of the passage 26

essentially conforms to the section of the capsules

1 , so as to allow a guided introduction with

relative precision into the assembly 20. In this

perspective, for example, the opening 26 preferably

defines opposite guide grooves for the flange 3c of

the capsule 1 , one of which is visible, for example,

in Figure 17, where it is indicated by 26a. During

loading, after having passed the opening 26, the

capsule 1 is loaded by the aws 50 (Figure 6 ) .

The assembly 20 includes two opposite linear

guides, one of which is indicated by 28 in Figure 4 ,

here formed by a cylindrical rod. In the two guides

28, parallel to each other and with respect to the

axis A , respective lateral guide elements of the

capsule-holder 30 are engaged, one of these elements

being indicated by 31a in Figure 4 . As already

indicated, the capsule-holder 30 then has parts or

elements configured to cause spreading apart of the

jaws 50 during its advancement towards the injector.



In one embodiment, for example, two front elements

of the capsule-holder 31 (not shown in the figures)

are provided for the purpose, opposite to each other

and each defining at least one respective inclined

plane. The inclined planes of the aforesaid elements

are configured to interact with relative flarings or

inclined planes defined on each aw 50, to cause the

divergence .

The capsule-holder 30 has an essentially cup-

shaped body, defining the corresponding housing for

the capsule. To this end, the cup-shaped body has a

side or peripheral wall, which defines an inner

surface of the housing which has essentially a

truncated-cone shape, or another shape congruent to

that of the side wall of the capsules employed. The

cup-shaped body of the capsule-holder 30 has a

bottom wall and a discharge passage, not visible in

the figures, which places the inside of the housing

in fluid communication with a duct connected to a

dispensing nozzle (not shown) of the liquid product.

A perforating device can be associated with

the bottom wall of the capsule-holder 30, within the

housing and comprising one or more points or

projections, as visible for example in Figure 5 .

Regardless of the specific conformation of such a

device, the arrangement is such so that the liquid

that flows out from the capsule 1 , lacerated at the

bottom by the aforesaid points, can reach the

aforesaid duct. The latter can be connected, for

example, via a flexible tube or a rigid coupling

with conjugate profiles, to the nozzle for

dispensing the liquid product.

The invention is also applicable to the case

of dispensing assemblies for capsules having one or

more pre-perf orated end walls, or for capsules in



filter-paper, in which case it is not necessary to

provide a perforating device in the capsule-holder

30 and/or, or in the injector 31.

In the embodiment exemplified, the capsule-

holder 30 is movable in two opposite directions

along a drive axis, here represented by the axis A ,

through an actuation system. In a preferred

embodiment, the actuation system includes an

electric actuator, particularly a bidirectional

electrical motor, indicated by 55 in Figure 7 (in

which the representation of the upper wall 23, a

head 22 and a side wall 25 is omitted) . In the

illustrated example, a gearmotor 56 is associated

with the motor 55, in which an outlet gear is

engaged with a gear wheel 57. As is shown in Figure

5 , the gear wheel is integral in rotation with a

lead nut 58, in which a threaded rod 59 is engaged,

integral with the bottom of the capsule-holder 30

and coaxial with the axis A .

Starting from the retracted position of the

capsule-holder 30, visible for example in Figure 5 ,

driving of the motor 55 in a first direction causes,

by means of the gearmotor 56, rotation of the gear

wheel 57, and therefore of the lead nut 58. The

capsule-holder 30 is constrained laterally to the

guide rods 28 and it is connected with the threaded

rod 59: the rotation of the lead nut 58 then causes

the progressive advancing of the capsule-holder 30

towards the injector 31, up to their close position,

detectable for example by a suitable sensor, such as

a micro-switch. Causing a subsequent reverse

rotation of the motor 55, and thus of the rod 59, it

is possible to obtain an opposite displacement, or a

retraction of the capsule-holder 30, away from the

injector 31, to the respective spaced-apart position



of Figure 5 . Of course, alternative embodiments of

the actuation system of the assembly 20 are

possible, possibly based on a manual-type drive,

according to techniques known per se.

According to a feature of the invention, the

assembly 20 comprises a guide member, defining a

respective through-guide and mounted at the inlet

opening 26 to be movable between an inoperative

position and an operative position, in which access

to the inlet opening 26 is allowed or prevented,

respectively .

In the illustrated embodiment, the aforesaid

guide member is indicated by 60, for example in Figures

3-5, and provides in essence a closing element of the

inlet passage 26: for this reason, the member 60 will

also be identified below as lid; in the example shown,

the through-guide 61 of the member 60 comprises a

tubular part which raises from an essentially flat base

60a (Figures 3-4) of the same member.

According to an additional feature of the

invention, the assembly 20 comprises a pusher member

40, hereinafter also referred to as "pusher" for

simplicity, which is slidably engaged in the guide

61 of the lid 60, to be movable according to a

respective sliding axis between a first position and

a second position, this sliding axis being generally

transverse to the actuation axis A when the lid 60

is in the operative position. The sliding axis of

the pusher 40 in the guide 61 is indicated by B in

Figures 3-5. As will become clear below, with the

lid 60 in its operative position and with the

capsule-holder 30 and the injector 31 in their

spaced-apart position, a displacement of the pusher

40 from the first position to the second position is

such as to cause a thrust on the capsule 1 , with the



consequent switching of the retention means, here

represented by the aws 50, from their retaining

position to their releasing position. In a preferred

embodiment, the pusher 40 has such a length so as to

push the capsule beyond the aws 50 as well, i.e.,

push it through the outlet passage 27.

In one embodiment, the lid 60 is hinged to

rotate about an axis, indicated by C in the figures,

which is generally transverse to the sliding axis B of

the pusher 40. In the illustrated example, for this

purpose, the upper wall 23 of the casing 21 has two

fixed hinge elements 23a, for engaging a pivot pin of

the lid 60, not shown.

In a preferred embodiment, the pusher 40

comprises a plurality of parts connected together in an

articulated manner, including at least one first part,

with a head end capable of coming into contact with a

capsule 1 , and one second part, including at least one

rear portion operable by a user, for example, to cause

the sliding of the pusher 40 between the aforesaid

first and second positions. The two aforesaid parts,

indicated by 41 and 42 in the figures, are articulated

in such a way that the second part 42 is angularly

movable about an axis D which is generally transverse

to the sliding axis B .

In one embodiment, the pusher 40 therefore has at

least one articulation, indicated by 43 in the figures,

which is intermediate to the parts 41 and 42.

Preferably, this articulation 43 comprises a kinematic

arrangement arranged to define a first predefined or

stable angular position between the parts 41 and 42 of

the pusher 40, in which they are essentially aligned

with each other according to the sliding axis B . In a

preferred embodiment, the kinematic arrangement

associated with the articulation 43 is arranged to



define at least one second predefined or stable angular

position between the parts 41 and 42 of the pusher 40,

in which they are essentially arranged transversely to

each other, particularly essentially perpendicular to

each other.

One possible embodiment of the articulation 43

with the associated kinematic arrangement is

represented in Figure 8 , in which the articulation

itself is in the aforesaid first predefined or stable

angular position. The articulation 43 includes a first

pin 44, inserted idle between two recesses 41a and 42a,

defined respectively in the parts 41 and 42 of the

pusher. The recess 41a extends obliquely in the part

41, with respect to the axis of the latter, while the

recess 42a extends in the axial direction of the part

42. The first end of a spring 45 is associated with the

pin 44, here of helical-type, whose other end is

connected to the part 42, by means of a suitable stop,

visible for example in Figure 10, where it is indicated

by 46. The part 41 also defines a second recess 41b,

with an inverted-L profile, or having a horizontal

upper portion and a vertical lower portion, essentially

aligned with the upper end of the recess 41a. A second

pin 42b, integral with the part 42, is engaged in the

second recess 41b. In the condition depicted in Figure

8 , in which the idle pin 44 occupies the upper ends of

the recesses 41a and 42a, the spring 45 tends to pull

the part 42 of the pusher downwards, with the pin 42b

then occupying the lower end of the recess 42a, at a

maximum distance from the pin 44. In this condition the

action of the spring 45, and the alignment of the two

pins 44 and 42b in the respective recesses, allows the

illustrated position to be maintained, essentially with

axial alignment between the parts 41 and 42 of the

pusher.



In Figure 9 , the start of an angular movement of

the part 42 relative to the part 41 constrained in the

guide 61 of the lid 60 is illustrated. In the example,

the movement is counterclockwise (referring to the

Figure) and is imparted manually to the part 42: with

such a movement the pin 44 begins to descend along the

recesses 41a and 42a, with the pins 44 and 42b

approaching progressively. At a certain point of the

angular movement, the pin 44 reaches the lower bottom

of the recess 41a, as illustrated in Figure 10; the

continuation of the angular movement of the part 42

then causes the progressive raising of the pin 42b

within the vertical part of the recess 41b of the part

41, as visible for example in Figures 11 and 12. When

the pin 42b reaches the horizontal part of the recess

41b, the pin 44 occupies the upper end of the recess

41a, as in Figure 13, and the spring 45 pulls the part

42 of the pusher towards the right (with reference to

the figures), so that the pin 42b reaches the bottom of

the horizontal portion of the recess 41b, as in Figure

14, again with a maximum distance between the two pins,

into the aforesaid second predefined or stable angular

position between the parts 41 and 42. Even in this

condition, the action of the spring 45 and the

alignment of the two pins 44 and 42b in the respective

recesses allows the illustrated position to be

maintained, in which the parts 41 and 42 of the pusher

are essentially perpendicular to each other. This

relative position between the parts corresponds to that

seen, for example, in Figures 3-5.

It can be appreciated, therefore, that, in one

embodiment, the axis of rotation D between the two

parts 41 and 42 of the pusher 42 is a translatable

axis. It can also be appreciated that the articulation

43 and the bistable kinematic arrangement provided



between the parts 41 and 42, although not essential for

the purposes of implementing the invention, can be of

any known type other than that represented.

In a preferred embodiment, the dispensing

assembly 20 comprises at least one closing member,

mounted at the outlet opening 27 to be movable between

a closed position and an open position, the at least

one closing member being elastically urged towards the

closed position.

In an embodiment, such as that shown in Figure 5 ,

two flap elements are provided for this purpose,

indicated by 70 and also clearly visible, for example,

in Figures 15 and 16. The two flap elements 70 are

mounted in opposite positions at the outlet opening 27,

to be movable between a respective closed position and

an open position. In the example, the elements 70 are

mounted to rotate about an axis generally transverse to

the sliding axis B of the pusher, when the lid 60 is in

the operative position, i.e., when it closes the inlet

opening 26.

Preferably, each flap element 70 is elastically

urged towards the closed position: in the illustrated

example, a torsion spring 71 is associated with each

flap element 70, here fitted on the corresponding pivot

pin and interacting between the body of the respective

element 70 and the bottom wall 24 of the casing 21; in

the example, the wall 24 also has fixed hinge elements

24a. Figure 15 illustrates the closed position of the

flap elements 70, while Figure 16 illustrates the open

position thereof. As will become clear below, a thrust

exerted on a capsule 1 by means of the pusher 40 causes

the elements 70 to pass from the closed position to the

open position, in order to enable the unloading of a

used capsule from the assembly: Figure 16 precisely

illustrates the step in which the flap elements 70 are



carried to the opening position, against the action of

the respective springs 71, by the capsule 1 which is

pushed by the pusher 40 to the outside of the assembly

20. As said, the length of the pusher 70 is such so

that the thrust exerted by it on the capsule 1

continues until achieving the complete exit from the

outlet passage 27, and hence causing the flap elements

70 to pass into their open position.

Preferably, but not necessarily, a tubular duct

27a is also associated with the lower wall 24, which

constitutes a sort of extension of the outlet passage

27. The duct 27a can be advantageously configured for

hooking a container for collecting used capsules, which

can also be a flexible container, such as a bag or the

like.

In one embodiment, the assembly 20 comprises stop

means, for retaining the pusher 40 in a stationary

position when the lid 60 is in at least one of its

operative position or its inoperative position.

In the example shown, the upper wall 23 of the

casing 21 has an element 23b provided at the upper end

with a hooking tooth, not shown, which is capable of

engaging in a corresponding seat defined in the part 42

of the pusher 40, partially visible in Figure 5 , where

it is indicated by 42c. The aforesaid tooth is capable

of elastically engaging in the seat 42c when the parts

41 and 42 of the pusher 40 are in the respective stable

angled position and the part 42 is pushed down on the

tooth itself: the engaged condition is visible, for

example, in Figures 2 and 3 , corresponding to the

closed or operative position of the lid 60. An upward

traction of the part 42 then causes the release of the

seat 42c from the tooth of the element 23b.

Preferably, but not necessarily, a second element

23c is also provided, for example of a construction



similar to the element 23b and in a position

diametrically opposite to the latter, with respect to

the inlet opening 26. In such an embodiment, the part

42 of the pusher 40 is provided with a second hooking

seat 42d, visible for example in Figures 3 and 4 ,

analogous to the seat 42c but in the opposite position

on the part 42. The element 23c and the seat 42d are

usable if necessary to retain the pusher 40 in

position, when the lid 60 is in its inoperative or open

condition.

In one embodiment, the assembly 20 comprises

restraint means, arranged to temporarily retain a

capsule 1 in an intermediate position between the inlet

opening 26 and the retention means represented here by

the aws 50.

One embodiment example in this sense is visible,

for example, in Figure 17, where the inlet passage 26

can be seen, preferably shaped so as conform to the

section of the capsules employed, in order to also

serve as an insertion guide. In the example considered,

the passage 26 includes respective opposite grooves 26a

(only one of which is visible) , intended to receive the

flange of a capsule 1 upon insertion into the assembly

20. As can be seen, at at least one groove 26a, a

restraint element 80 is provided, here essentially in

the form of a peg, transverse to the groove 26a and

preferably provided at the top thereof with an inclined

plane. The restraint element 80 protrudes from a

respective hole provided in a wall of the groove 26a

and is elastically urged towards the opposite wall of

the same groove. In this way, as can be deduced, by

pushing a capsule 1 into the inlet passage 26, the

flange of the latter causes a retraction of the

restraint element 80, which anyway remains constantly

urged towards its advanced position, with its front end



that therefore pushes the flange: in this way, also

upon failing of a downward thrust on the capsule 1 ,

this remains retained in position. Such an intermediate

retaining condition is visible, for example, in Figure

18, where it can be seen how the front of the element

80 tends to push the flange 3c of the capsule 1 towards

the opposite wall of the groove 26a.

In the case exemplified, the restraint element 80

is urged by a spring 81 towards its advanced position.

Advantageously, the restraint element 80 can be the

probe of a mechanical sensor 82, such as a micro-

switch, intended to detect the presence of a capsule 1

in the inlet passage 26. The presence of the restraint

means 80 is particularly useful when the machine 10, or

its assembly 20, is installed with different angles

compared to those represented in the figures.

In one embodiment, the pusher member 40 is

constrained to the through-guide 61 of the lid 60 in

such a way that its head end is capable of exerting an

initial thrust on a capsule 1 towards the outlet

passage 27, following upon passage of the lid 60 from

the inoperative position to the operative position.

The head end of the pusher 40 is, for example,

indicated by 40a in Figure 5 and is here defined by the

part 41 of the pusher 40. In one embodiment, such as

that represented, the guide 61 and the portion of the

pusher 40 including its head end 40a have a stop or

end-stroke arrangement, or are coupled in such a way

that the aforesaid portion of the pusher cannot move

back into the guide 61 beyond a given point. One

possible embodiment of the stop arrangement, here

including two conjugated surfaces of the pusher and the

guide, is indicated by 85 in Figure 5 . As can be

deduced, in this way, the portion of the pusher

including the end 40a is always projecting from the



guide 61: in this way, after a capsule 1 has been

inserted into the inlet passage 26, when the lid 60 is

carried to its operative position, the end 40a of the

pusher exerts an initial thrust on the capsule 1 in the

direction of the outlet opening 27. As will be seen,

preferably, this initial thrust causes the passage of

the capsule into the retaining position defined by the

aws 50.

One example of operation of an assembly according

to the invention will now be described with reference

to Figures 19-44 and 45-50, which are views similar to

those of Figure 5 and Figure 6 , respectively. Note that

in Figures 19-44 reference numbers are not shown, for

reasons of greater clarity: below, the numbering shown

in Figure 5 will be referred to.

Figure 19 is analogous to Figure 5 and

illustrates the start of the step of inserting a

capsule 1 into the inlet opening 26. In this step, the

lid 60 is in the inoperative position, or fully open,

and the parts 41 and 42 of the pusher 40 are in the

respective stable angled position (similar to that of

Figure 14) . Capsule-holder 30 and injector 31 are in

their respective spaced-apart position.

Figure 20 shows the actual entrance of the

capsule 1 into the inlet passage 26: such a condition

can be assimilated to that of Figure 18, in which the

capsule is temporarily retained by the restraint

element 80. The sensor 82, if provided, then detects

the actual introduction of a capsule into the inlet

passage 26. The condition of the jaws 50 is essentially

similar to that of Figure 6 .

Figure 21 shows the start of the angular movement

of the lid 60 towards the operative position. This

angular movement is imparted manually by acting on the

pusher 40, and in particular on its part that is



graspable and operable by the user, here represented by

the part 42.

Figures 22-24 show the continuation of the

angular movement of the lid 60, during which the head

end 40a of the pusher 40 first enters into contact with

the capsule 1 and then causes an initial downward

thrust. This initial thrust causes the release of the

capsule 1 from the restraint element 80 (Figure 18) and

its progressive engagement between the aws 50. The

corresponding condition of the aws 50 is similar to

that of Figures 45, 46 and 47, respectively.

The condition illustrated in Figure 25 shows the

effect of the initial thrust exerted by the head end

40d of the pusher 40, which causes the passage of the

capsule 50 into the respective seat 51 (Figure 6 )

defined by the jaws 50. The condition is therefore

comparable to that of Figure 48, in which the capsule

is in the retaining position, in an intermediate

position and essentially coaxial to the capsule-holder

30 and injector 31. Achieving this position by the

capsule 1 can be possibly detected by a suitable

sensor, for example a micro-switch or a proximity

sensor, not shown.

Figure 26 highlights the achievement of the

operative position by the lid 60. The closing position

of the lid 60 is also preferably detected by a suitable

sensor, such as a micro-switch, not shown. In the

condition illustrated, the part 42 of the pusher is

connected to the element 23b, as previously described.

Figure 27 shows the start of the relative

movement between the capsule-holder 30 and injector 31,

particularly the displacement of the first towards the

second, obtained through driving the actuation system

55-59, previously described. The start of the motor 55

in the rotation direction that produces this



displacement can be caused (upon the signal of the

presence of a capsule generated by the sensor 82) by

the switching of the sensor associated with the lid 60,

or by an appropriate command given by the user on a

user interface of the machine.

During its advance towards the close position

with the injector 31, the front of the capsule-holder

30 - or its flarings provided for this purpose - enter

into contact with the aws 50, establishing their

opening: in this step, the bottom portion of the

capsule 1 is already partially inserted into the

housing of the capsule-holder 30, as shown in Figure

27. At the time of complete opening of the jaws 50, the

capsule 1 is therefore completely taken over by the

capsule-holder 30 .

Figures 28 and 29 show the contact between the

front of the capsule 1 and the injector 31 and the

achievement of the close position between the capsule-

holder 30 and injector 31, respectively. This position

can also be detected by a suitable sensor, for example

a micro-switch. This is followed by the step of

injection of water and/or steam under pressure into the

capsule, by means of the injector 31, preferably

provided with its own perforating device of the sealing

foil of the capsule, not shown in the figures. As said,

the capsule-holder 30 is also preferably provided with

its own perforating or laceration device of the bottom

of the capsule, in order to obtain the dispensing of

the liquid product by means of a corresponding duct and

a nozzle, not shown.

After the injection and/or infusion - whose time

can be predetermined or selected by the user, by means

of a specific control - the actuation system 55-59 is

operated in the direction opposite to the previous one,

in order to bring the capsule-holder 30 towards the



spaced-apart position with respect to the injector 31.

The start of this retraction is shown in Figure 30.

During this retraction, the capsule 1 is again taken

over by the aws 50, essentially with their operation

opposite to that described above, as shown in Figure

30 .

Figure 31 highlights the achievement of the

spaced-apart position by the capsule-holder 30 with

respect to the injector 31. This position is detectable

by means of a suitable sensor, for example a micro-

switch, particularly in order to stop the motor 55.

Figure 32 shows the start of the displacement of

the part 42 of the pusher 40 towards its axially

aligned position relative to the part 41. This

displacement is imparted manually by the user, with the

lid 60 in the operating position, by producing the

release of the part 42 from the corresponding element

23b. The achievement of the aforesaid aligned position,

which is a stable angular position, as previously

explained, is shown in Figure 33.

Figure 34 shows the axial displacement of the

pusher 40 along the guide 61 of the lid 60, i.e., its

sliding along the axis B from the first to the second

position. With this displacement, the head end 40a of

the pusher 40 first enters into contact with the

capsule 1 , which is followed by a thrust in the

direction of the outlet opening 27, as visible in the

Figure. As a result of this thrust, the jaws 50 start

to spread apart, as shown for example in Figure 49.

Figure 35 shows the continuation of the

displacement of the pusher 40 and the capsule 1 , which

causes the release of the capsule itself from the

retaining position defined by the jaws 50, as also

shown in Figure 50. In this step, the capsule 1 also

begins to press on the flap elements 70, which



therefore begin to move towards the respective opening

position .

The movement imparted to the pusher 40 continues

until causing the complete opening of the flap elements

70 and the discharge of the used capsule 1 from the

outlet opening, as shown in Figures 36, 37 and 38.

Figure 39 shows the start of the inverse axial

displacement, imparted manually to the pusher according

to the axis B , from its second position towards its

first position. This displacement continues until the

condition of maximum permissible extraction of the

pusher 40 from the guide 61, caused by the stroke-end

arrangement previously exemplified (reference 85,

Figure 5 ) : this condition is similar to that of Figure

40 .

In the stable aligned position between the parts

41 and 42 of the pusher 40, the part 42 is operated by

the user in the sense to initiate the passage of the

lid 60 from its operative position to its inoperative

position, as shown in Figure 41. This movement proceeds

until achieving the aforesaid inoperative position, of

complete opening of the inlet passage 26, as shown in

Figures 42 and 43. In the condition of maximum opening

of the lid 60, which if necessary can be limited by

means of a mechanical stroke-end, a further angular

movement may possibly be imparted to the part 42 of the

pusher 40 relative to the part 41, towards a relative

non-stable position between the parts 41 and 42, in

which the part 42 can be coupled to the stop element

previously indicated by 23c (Figure 5 ) . This condition

is shown in Figure 44.

Starting from the condition of Figure 44, for

preparing a new liquid product, it is sufficient to

insert a new capsule 1 into the inlet passage 26 and

carry the parts 41 and 42 into the stable angular



position of Figure 19, and then repeat the procedure

described above.

From the description provided, the

characteristics and advantages of the present invention

are clear, mainly represented by its simplicity of

construction and use and by its compactness. The

assembly is demonstrated to be hygienic and reliable,

allowing on the one hand to obtain immediate expulsion

of the used capsules and, on the other hand, reducing

the risks of jamming, also by virtue of the fact that

the expulsion command is performed in a direct manner

by a user, without the mediation of relatively

complicated automatic mechanisms, typical of the known

art .

A substantial advantage of the invention is then

represented by the fact that the assembly described is

capable of use in different positions, in that the

discharge of the used capsules is not obtained by

gravity, but by virtue of a thrust action exerted by

the user. It can therefore be appreciated that the

assembly described can also be installed with a

vertical actuation axis A (in which case the sliding

axis B of the pusher will be horizontal), or rotated by

90° about the axis A with respect to the condition

illustrated in the figures (in which case the inlet and

outlet passages will be aligned horizontally to each

other), or even rotated by 180° about the axis A with

respect to the condition illustrated in the figures (in

which case the inlet and outlet passages will be at the

lower part and the upper part of the machine,

respectively) . In this context, the presence of the

restraint means 80 is particularly advantageous, which

allows the temporary retention of the capsule at the

inlet opening even if this is in the lower part of the

machine. The presence of the flap elements at the



outlet passage is also very advantageous in the case of

variable orientations of the machine, with the flap

elements preventing the possible return of the

discharged capsules into the assembly.

The invention therefore allows the production of

machines that can be installed with different

orientations, according to needs or conditions of use,

e.g. on vehicles, aircrafts, orbital stations, narrow

spaces, inside furniture, etc.

Without prejudice to the principle of the

invention, the details of construction and the

embodiments may vary, even significantly, with

respect to what is illustrated herein purely by way

of non-limiting example, without thereby departing

from the scope of the invention, as defined by the

claims that follow.

As mentioned, the retention means can be

formed by guide elements engageable by the flange of

a capsule: in this case as well, the possibility of

deformation of the flange itself is exploited, in

order to free it from the aforesaid members

following the thrust generated by means of a pusher

member of the type previously described.



CLAIMS

1 . A dispensing assembly (20) for a machine for

preparing a liquid food product by means of capsules

(1) which have a body that houses a dose (2) of a

substance capable of forming a liquid food product

by means of a fluid, such as water and/or steam, the

dispensing assembly (20) including

- a casing (21) having an inlet passage (26),

suitable to enable insertion of a capsule (1) into the

dispensing assembly (20), and an outlet passage (27),

suitable to enable discharge of the capsule (1) from

the dispensing assembly (20),

- an infusion chamber which comprises a first

chamber part (30) and a second chamber part (31) , at

least one chamber part (30) defining a housing

configured to receive at least partially the capsule

(1) ,

retention means (50), suitable to keep the

capsule (1) in a retaining position substantially

coaxial to the first chamber part (30) and the second

chamber part (31),

an actuation system (55-59) , operable to

cause relative movements between the first chamber

part (30) and the second chamber part (31) according

to an actuation axis (A) , between a spaced- apart

position and a close position,

wherein one between the first chamber part

(30) and the second chamber part (31) is configured

for supplying of the fluid in the capsule (1) and

the other one between the first chamber part (30)

and the second chamber part (31) is configured for

dispensing of the liquid food product from the

infusion chamber,

and wherein the retention means (50) are mounted

within the casing (21) in a position intermediate to



the inlet passage (26) and the outlet passage (27), to

be operative between the first chamber part (30) and

the second chamber part (31) when said chamber parts

(30, 31) are in the spaced-apart position,

the dispensing assembly (20) being characterized

by comprising

a guide member (60) mounted at the inlet

passage (26) to be displaceable between an inoperative

position and an operative position, in which access to

the inlet passage (26) is allowed or prevented,

respectively,

- a longitudinally extended pusher member (40)

which is slidingly engaged in a respective through-

guide (61) of the guide member (60), to be displaceable

according to a respective sliding axis (B) between a

first position and a second position, the sliding axis

(B) being generally transverse to the actuation axis

(A) when the guide member (60) is in the operative

position,

in such a way that, with the guide member (60) in

the operative position and with the first chamber part

(30) and the second chamber part (31) in the spaced-

apart position, a displacement of the pusher member

(40) from the first position to the second position is

capable of causing a thrust on the capsule (1) towards

the outlet passage (27), in order to free the capsule

from the retention means (50) .

2 . The assembly according to Claim 1 , comprising

at least one closing member (70) mounted at the outlet

passage (27) to be displaceable between a closed

position and an open position, the at least one closing

member (70) being elastically urged towards the closed

position in such a way that the aforesaid thrust on the

capsule (1) towards the outlet passage (27) causes

passage of the at least one closing member (70) from



the closed position to the open position.

3 . The assembly according to Claim 1 or Claim 2 ,

wherein the pusher member (40) comprises a plurality of

parts (41, 42) connected in an articulated way, among

which at least one first part (41), including a head

end (40a) capable of coming into contact with the

capsule (1), and one second part (42), including a rear

end region operable by a user to cause the aforesaid

sliding of the pusher member (40) between the first and

the second positions, the first part (41) and the

second part (42) being articulated in such a way that

the second part (42) is angularly displaceable about an

axis (D) which is generally transverse to the sliding

axis (B) .

4 . The assembly according to claim 3 , wherein the

pusher member (40) has at least one articulation (43),

which is intermediate to the first part (41) and the

second part (42) and which comprises a kinematic

arrangement (44-46; 41a, 41b, 42a, 42b) prearranged to

define a first predefined angular position between the

first part (41) and the second part (42), in which said

parts (41, 42) of the pusher member (40) are

substantially aligned according to the sliding axis

(B) .

5 . The assembly according to claim 4 , wherein the

kinematic arrangement (44-46; 41a, 41b, 42a, 42b) is

prearranged to define at least one second predefined

angular position between the first part (41) and the

second part (42), in which said parts (41, 42) of the

pusher member (40) are substantially arranged

transversely to each other, particularly substantially

perpendicular .

6 . The assembly according to any one of the

preceding claims, also comprising stop means (23b, 23c,

42c, 42d) to retain the pusher member (40) in a



stationary position when the guide member (60) is in at

least one between its operative position and its

inoperative position.

7 . The assembly according to any one of the

preceding claims, wherein the guide member (60) is

hinged to rotate about an axis (C) generally transverse

to the sliding axis (B) .

8 . The assembly according to any one of the

preceding claims, wherein the at least one closing

member comprises two flap elements (70) mounted in

opposed positions at the outlet passage (27), each flap

element (70) being displaceable between a respective

closed position and a respective open position and

being elastically urged towards the closed position.

9 . The assembly according to any one of the

preceding claims, wherein the retention means comprise

two aw elements (50) arranged at opposite parts with

respect to the actuation axis (A) , substantially in one

and the same transverse plane, the aw elements (50)

being preferably elastically urged towards the

retaining position.

10. The assembly according to any one of the

preceding claims, wherein the actuation system (55-59)

comprises an electric actuator (59), in particular a

bidirectional electric motor.

11. The assembly according to any one of the

preceding claims, also comprising restraint means (80) ,

prearranged to temporarily retain a capsule (1) in an

intermediate position between the inlet passage (26)

and the retention means (50) .

12. The assembly according to any one of the

preceding claims, wherein the pusher member (40) is

constrained to the through-guide (61) of the guide

member (60) in such a way that a head end (40a) of the

pusher member (40) is capable to exert on the capsule



(1) an initial thrust towards the outlet passage (27)

following upon passage of the guide member (60) from

the inoperative position to the operative position.

13. A machine for preparing liquid food products

by means of capsules (1), comprising a dispensing

assembly (20) according to one or more of claims 1-12.

14. A system for preparing liquid food

products, comprising

a machine (10) for preparing liquid food

products by means of capsules (10) , which includes a

dispensing assembly (20) according to one or more of

claims 1-12, and

- a capsule (1) containing a dose (2) of at

least one substance capable of forming a liquid food

product by means of a fluid, such as water and/or

steam.

15. A method for preparing liquid food

products comprising the steps of:

providing a machine (10) for preparing

liquid food products comprising a dispensing

assembly (20) according to one or more of claims 1-

12;

- providing a capsule (1) containing a dose

(2) of at least one substance capable of forming a

liquid food product by means of a fluid, such as

water and/or steam;

- inserting the capsule (1) in the dispensing

assembly (20) through the inlet passage (26) , when

the guide member (60) is in the operative position

and with the first chamber part (30) and the second

chamber part (31) in the spaced-apart position;

taking the guide member (60) in the

operative position with the pusher member (40) in

the first position, in such a way that a head end

(40a) of the pusher member (40) pushes the capsule



(1) in the retaining position defined by the

retention means (50) ;

operating the actuation system (55-59) to

take the first chamber part (30) and the second

chamber part (31) into the close position

with the first chamber part (30) and the

second chamber part (31) in the close position,

injecting the fluid inside the capsule (1) to

prepare the liquid food product and dispense the

liquid food product;

operating the actuation system (55-59) to

take the first chamber part (30) and the second

chamber part (31) back into the spaced-apart

position;

- causing displacement of the pusher member

(40) from the first position to the second position

to cause a further thrust on the capsule (1) , with

ensuing switching of the retention means (50) from

the retaining position to a releasing position and

discharge of the capsule (1) from the dispensing

assembly (20) via the outlet passage (27) .
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