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“DELIVERY ASSEMBLY FOR A COFFEE BEVERAGE AND
CORRESPONDING DELIVERY MACHINE”
%k % ok ok sk
FIELD OF THE INVENTION
5 Embodiments described here concern a delivery assembly for a coffee
beverage and the corresponding delivery machine. In particular, embodiments
described here concern a delivery assembly for a coffee beverage usable in a
coffee preparation machine able to supply, on each occasion, coffee-based
beverages customized according to the specific requirements of a user.

10 BACKGROUND OF THE INVENTION

Coffee delivery machines exist which, by extraction, that is, the controlled
percolation of hot water under pressure through a layer or wad of coffee powder,
deliver the type of coffee-based beverage required.

Such machines are provided with a pump to supply pressurized water and a

15 heating device to obtain water and/or water vapor. The pressurized hot water
and/or water vapor are introduced into a delivery assembly where an extraction
chamber is provided in which the coffee powder is present and where the
pressurized extraction process takes place, which leads to the delivery of the
coffee beverage. Downstream of the extraction chamber there can be a delivery

20 valve to regulate and control the delivery flow of the liquid coffee.

Some known machines are provided with a control unit configured to drive the
pump, the heating device, the one or more valves connected to the extraction
chamber, pneumatic pistons to define the volume of the extraction chamber, or
other components, in relation to the type of coffee liquid to be delivered.

25 Known control units provide to detect a plurality of parameters by means of
sensors installed along the path of the water, in the extraction chamber and
downstream thereof.

The parameters detected by the sensors are stored in the control unit, which
compares them with predefined data for control purposes.

30 Important parameters to be considered in the extraction process, in order to
obtain a final product with satisfactory organoleptic and sensory properties, can
typically be the pressure and temperature in the extraction chamber as well as the

output flow or delivery rate.
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These parameters can therefore also be subject to a sophisticated control by
the control system of the coffee extraction machine, in order to provide a high
quality product, satisfactory from an organoleptic and sensory point of view,
even in the presence of variability of other factors, including, by way of example,
the type or origin of the coffee, the degree of grinding, the type or temperature of
the water, environmental conditions, such as humidity or temperature or other
factors.

Then, there are coffee extraction machines that implement advanced control
systems, which are typically based on signals deriving from sensors, for example
temperature or pressure sensors, and which command devices, such as pumps or
valves.

It is also known that the coffee beverage extracted as described above is a food
liquid that dirties and that also tends to generate deposits along the circuits, the
delivery valves or other devices present and through which the liquid coffee
delivered passes.

The presence and accumulation of these deposits over time can cause a change
in the hydraulic capacities of the circuit associated with the delivery assembly
and, in particular, of the delivery valve which may be present downstream of the
extraction chamber. The passage gap of the channels of the delivery valve, in this
case, can gradually decrease, at least partly obstructing the passage of the liquid
coffee, which can have an unpredictable impact on the control of the delivery,
making the efforts put in place in order to provide the machine with a
sophisticated control system as described above either vain or ineffective.

Consequently, there is the need to periodically check and clean the delivery
assembly in order to verify that there is no dirt or obstructions inside the
channels, in particular of the delivery valve.

Document EP-A-2.103.235 describes a machine for the preparation of
espresso coffee, comprising an infusion chamber with a seating to contain coffee
powder to be infused. The bottom of the seating comprises a perforated disc for
the passage of the infused coffee into a collection chamber below, which
comprises an outlet communicating with a mouth to deliver the beverage.
Between the outlet and the delivery mouth there is an overpressure valve that

opens when the pressure in the infusion chamber exceeds a preset value.
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There is therefore a need to provide a delivery assembly for a coffee-based
beverage that is easily cleaned and that allows easy and quick adjustment of the
flow rate of the coffee-based beverage according to the specific personalized
requirements of a user.

In particular, one purpose of the present invention is to provide a delivery
assembly for coffee-based beverages that is easy and convenient to maintain.

Another purpose of the present invention is to provide a delivery assembly for
coffee-based beverages that allows the desired type of coffee to be delivered
quickly and with high precision in the specific characteristics desired.

Another purpose of the present invention is to provide a delivery machine for
coffee-based beverages that is easily cleanable, manageable and controllable and
that produces a quality coffee beverage according to the customer’s requirements.

The Applicant has devised, tested and embodied the present invention to
overcome the shortcomings of the state of the art and to obtain these and other
purposes and advantages.

SUMMARY OF THE INVENTION

The present invention is set forth and characterized in the independent claims.
The dependent claims describe other characteristics of the invention or variants to
the main inventive idea.

In accordance with the above purposes, a delivery assembly, in accordance
with the present invention, for a coffee beverage extracted under pressure by
means of water through a substrate of powdered coffee comprises an extractor
body which has a passage circuit from an entry aperture for the water to a
delivery aperture of the coffee beverage, there being present, along the passage
circuit, a first seating in which a selectively removable filter is provided in which
an extraction chamber is defined. The extraction chamber is provided to receive
the substrate of powdered coffee and is made downstream of the entry aperture.
A second seating is present downstream of the first seating, communicating with
the delivery aperture.

According to one aspect of the invention, the delivery assembly comprises a
proportional membrane valve selectively adjustable to control the delivery flow
of the coffee beverage at exit from the extraction chamber provided in the first

seating and able to be housed in the second seating, the valve comprising:
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- a valve body in which a segment of the passage circuit is present, in
communication on one side with the extraction chamber and on the other side
with the delivery aperture;

- a shutter assembly on which a mobile membrane is mounted and provided
with an actuation element associated with the membrane.

According to another aspect of the invention, the valve body is releasably
coupled with the shutter assembly, so as to selectively present a first mounted
condition, defining an interception chamber present between the valve body and
the shutter assembly in which the membrane is mobile to selectively intercept the
segment of passage circuit of the valve body, maintaining the segment separate
from the actuation element of the shutter assembly, in the first mounted condition
the valve being positioned in the second seating in order to control the flow of
extracted coffee beverage delivered through the extraction chamber, and a second
disassembled condition, in which the shutter assembly is disassembled from the
valve body for the purposes of cleaning the valve.

Consequently, by releasing the coupling between the valve body and the
membrane shutter assembly, the two elements can be separated and thoroughly
cleaned to remove any residue of dirt or suchlike, which can deposit in particular
on the coupling interface, which could otherwise hinder the passage of liquid,
negatively impacting the speed of the flow of the liquid coffee-based beverage
during the preparation, ensuring the overall maintenance of the delivery assembly
is easy and quick. In this way, the delivery assembly is optimized by requiring
less maintenance efforts and ensuring correct and precise delivery of the coffee
beverage as specifically requested by the user.

Advantageously, this delivery assembly can be applied in a machine to
produce coffee of the known type, obtaining a machine to deliver coffee liquid
that is flexible and allows to obtain, with adequate repeatability, reliability and
precision, an extensive range of types of coffee with the specific characteristics
desired by the user in a precise and punctual manner.

The present invention also concerns a machine to deliver a coffee beverage
comprising a delivery assembly as described here.

Another aspect described here concerns a proportional membrane valve

selectively adjustable to control the flow of delivery of a coffee beverage at exit
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from an extraction chamber of a delivery assembly of a machine to deliver a
coffee beverage. According to one embodiment, such valve comprises a valve
body and a shutter assembly on which a mobile membrane is mounted and
provided with an actuation element associated with the membrane. The valve
body as above is releasably coupled with the shutter assembly, so as to
selectively present a first mounted condition, defining an interception chamber
present between the valve body and the shutter assembly in which the membrane
is mobile, and a second disassembled condition, in which the shutter assembly is
disassembled from the valve body for the purposes of cleaning the valve.
DESCRIPTION OF THE DRAWINGS

These and other aspects, characteristics and advantages of the present
invention will become apparent from the following description of some
embodiments, given as a non-restrictive example with reference to the attached
drawings wherein:
- fig. 1 is an exploded perspective view of a delivery assembly for a coffee
beverage in accordance with the embodiments described here;
- fig. 2 is a front view of the delivery assembly of fig. 1;
- fig. 3 is a section view along the section line III-I1I of the delivery assembly of
fig. 1;
- fig. 4 is a section view of a variant of the delivery assembly of fig. 3;
- figs. 5 - 6 are enlarged details of the delivery assembly in fig. 3 in two possible
operating conditions.
- fig. 7 is a section view of a variant of the delivery assembly of fig. 4;
- fig. 8 is a top plan view of a valve in accordance with embodiments described
here;
- fig. 9 is a section along the line IX - IX of fig. 8;
- fig. 10 is a view in separate parts of a valve in accordance with some
embodiments described here;
- fig. 11 is a view in separate parts of a delivery assembly for a coffee beverage
in accordance with some embodiments described here;
- fig. 12 is a top plan view of a valve in accordance with other embodiments
described here;

- fig. 13 is a front view of a delivery assembly for a coffee beverage in
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accordance with some embodiments described here;
- fig. 14 is a section along the line XIV - XIV of fig. 13.

To facilitate comprehension, the same reference numbers have been used,
where possible, to identify identical common elements in the drawings. It is
understood that elements and characteristics of one embodiment can conveniently
be incorporated into other embodiments without further clarifications.

DESCRIPTION OF SOME EMBODIMENTS

We will now refer in detail to the various embodiments of the invention, of
which one or more examples are shown in the attached drawings. Each example
is supplied by way of illustration of the invention and shall not be understood as a
limitation thereof. For example, the characteristics shown or described insomuch
as they are part of one embodiment can be adopted on, or in association with,
other embodiments to produce another embodiment. It is understood that the
present invention shall include all such modifications and variants.

Before describing these embodiments, we must also clarify that the present
description is not limited in its application to details of the construction and
disposition of the components as described in the following description using the
attached drawings. The present description can provide other embodiments and
can be obtained or executed in various other ways. We must also clarify that the
phraseology and terminology used here is for the purposes of description only,
and cannot be considered as limitative.

With reference to the attached drawings, these show a delivery assembly 10
for a coffee beverage extracted under pressure by means of water through a
substrate of powdered coffee. For example, the delivery assembly 10 can be used
to prepare espresso coffee, cappuccino or other types of coffee beverages.

According to embodiments in accordance with the present invention, the
delivery assembly 10 comprises an extractor body 11, in the sector also known as
a filter holder, which has a passage circuit 13 that extends from an entry aperture
24 for the water to a delivery aperture 25 of the coffee beverage.

Along the passage circuit 13 there is a first seating 16 configured to receive a
filter 12 which defines an extraction chamber to receive the substrate of
powdered coffee. Such first seating 16 is made downstream of the entry aperture

24. Downstream of the first seating 16 there is also present a second seating 17
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communicating with the delivery aperture 25.

In particular, with reference to figs. 3-4, the delivery assembly 10 comprises at
least one sealing ring 16a, for example an O-ring, interposed between the internal
wall of the first seating 16 and the external wall of the filter 12 so that the liquid
does not leak into the first seating 16 and is only channeled into the filter 12, into
the extraction chamber and therefore toward the delivery aperture 25.

In accordance with embodiments described using the attached drawings, the
delivery assembly 10 comprises a proportional membrane valve 15 selectively
adjustable to control the delivery flow of the coffee beverage at exit from the
extraction chamber defined in the filter 12 and able to be housed in the second
seating 17.

The use of a membrane valve 15 is advantageous in terms of food safety
because the presence of the membrane as a shutter element allows to separate the
part of the valve 15 in which the coffee beverage passes from the actuation part
of the membrane valve 15, giving the valve 15 the correct food safety, in
particular preventing the beverage that will be consumed by the end user from
coming into contact with mechanical and/or actuation parts. Furthermore, the
presence of the membrane protects the actuation part from the coffee beverage
which is known to be a food liquid that dirties and that tends to generate deposits.

According to one aspect of the present invention, the valve 15 comprises:

- a valve body 18 in which a segment 20 of the passage circuit 13 is present,
communicating on one side with the first seating 16 and on the other with the
delivery aperture 25;

- a shutter assembly 19 on which a mobile membrane 21 is mounted, which
acts as a shutter, and provided with an actuation element, or actuation cursor, 22
associated with the membrane 21.

According to another aspect of the invention, the valve body 18 is releasably
coupled with the shutter assembly 19, selectively presenting:

- a first mounted condition (for example figs. 3-6, 7, 8, 9, 12, 14), defining an
interception chamber 23 present between the valve body 18 and the shutter
assembly 19 in which the membrane 21 is mobile to selectively intercept the
segment 20 of passage circuit 13 of the valve body 18, maintaining the segment

20 separate from the actuation element 22 of the shutter assembly 19, in said first
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mounted condition the valve 15 being positioned in the second seating 17 to
control the flow of extracted coffee beverage delivered through the extraction
chamber defined in the filter 12;

- a second disassembled condition (for example figs. 1, 10, 11), in which the
shutter assembly 19 is disassembled from the valve body 18 for the purposes of
cleaning the valve 15.

The valve 15 can therefore be easily removed from the delivery assembly 10
and disassembled, separating the valve body 18 from the shutter assembly 19,
without needing to resort to a specialized operator and without using special tools
for cleaning operations. Such cleaning operations are very important in order to
allow an adequate control of the performance of the machine to prepare coffee in
which the delivery assembly 10 is mounted, since the coffee beverage is known
to be a food liquid that dirties, which tends to generate deposits which could
adversely affect the performance of the valve 15. Such cleaning operations, using
the present invention, are advantageously easy, quick and effective, thanks to the
possibility of disassembling the valve body 18 separating it from the shutter
assembly 19, and subsequently reassembling the valve 15 once cleaning is
complete.

Advantageously, the presence of the valve 15 associated with the delivery
aperture 25 allows to suitably control the conditions of the water, and in
particular the pressure, inside the delivery assembly 10 and to adjust the flow rate
of the coffee-based beverage at exit from the delivery aperture 25 as a function of
the specifications requested by the user.

According to one embodiment, the delivery assembly 10 of the present
invention is suitable to be inserted in a machine to make coffee of the known
type. In particular, the delivery assembly 10 is suitable to be associated with a
machine to make coffee which provides to heat water before making it percolate
through a layer of coffee or panel provided in the filter 12 of the delivery
assembly 10.

The extractor body 11 can have a grip 14 to facilitate the user while the
extractor body 11 is being used, for example, in the machine to make coffee-
based beverages of the known type. In fact, the extractor body 11 can be

associated with the machine to make coffee in different ways, for example with a
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bayonet-type connection facilitated by the presence of the grip 14.

The filter 12, of a known type, can be substantially funnel-shaped and is
configured to be housed inside the extractor body 11.

In particular, the filter 12 is provided with a containing compartment 37 in
which coffee powder can be inserted in the selected granulometry. The
containing compartment 37 is located in fluidic communication with the delivery
aperture 25 and therefore the extraction chamber as above is defined therein.

According to one embodiment, the valve body 18 is provided with a first
connection portion 40 configured to selectively couple, stably in a releasable
manner, in the first mounted condition, with a second connection portion 41
provided in the shutter assembly 19.

According to one embodiment, the first connection portion 40 and the second
connection portion 41 respectively of the valve body 18 and of the shutter
assembly 19, in the first mounted condition, can be connected to each other by
means of a geometric shape coupling guaranteeing the stability of the coupling
itself.

Such connection portions 40, 41 can be, as a non-limiting example, circular
with a mating and complementary shape.

In particular, the shutter assembly 19 can have the membrane 21 associated
with the second coupling portion 41, the membrane 21 presenting a perimeter
edge 29 configured to be firmly connected to the second coupling portion 41 in a
hermetic manner so as to fluidically separate the actuation element 22 from the
second coupling portion 41.

According to one embodiment, the first connection portion 40 and the second
connection portion 41 respectively of the valve body 18 and of the shutter
assembly 19 in the first mounted condition can be reciprocally connectable by
means of a joint coupling.

According to one embodiment, the first connection portion 40 and the second
connection portion 41 respectively of the valve body 18 and of the shutter
assembly 19 can be reciprocally connectable by screwing.

According to one embodiment, the first connection portion 40 and the second
connection portion 41 respectively of the valve body 18 and of the shutter

assembly 19 can be reciprocally connectable by means of a bayonet-type
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coupling.

According to one embodiment, the first connection portion 40 and the second
connection portion 41 respectively of the valve body 18 and of the shutter
assembly 19 can be reciprocally connectable by means of a snap-in coupling.

The connection between the coupling of the first connection portion 40 and the
second connection portion 41 respectively of the valve body 18 and of the shutter
assembly 19 can be consolidated by an elastic sealing ring 42.

By way of example only, with reference to figs. 3-6, if the second connection
portion 41 is configured to be inserted in the first connection portion 40, such
elastic sealing ring 42 can be provided associated externally with the second
connection portion 41 so as to make a seal on the first connection portion 40 in
the first mounted condition.

With reference to figs. 3-4, the first seating 16 and the second seating 17 are
consecutive and communicating with each other along an axis of delivery X
which follows the outflow of the coffee-based beverage from percolation to the
user.

According to one embodiment, the filter 12 can be selectively extracted or
inserted in the first seating 16 along the axis of delivery X.

In particular, the filter 12 has a delivery end 12a which puts the extraction
chamber in fluidic communication with the valve 15.

In particular, the filter 12 can provide one or more sealing rings 16a interposed
between the first seating 16 and the filter 12, for example one close to the entry
aperture 24 and one close to the delivery end 12a, so as to fluidically isolate the
first seating 16 from the passage circuit 13.

In particular, the second seating 17 is of a smaller size than the first seating 16
and ends in the delivery aperture 25 from which the coffee-based beverage
requested by the user exits.

The entry aperture 24, the extraction chamber defined in the filter 12, the valve
15 and the delivery aperture 25 are in selective fluidic communication with each
other in sequence, in order to define the passage circuit 13.

According to one embodiment, with reference for example to fig. 1, the valve
15 can be selectively extracted or inserted in the second seating 17 along the axis

of delivery X.
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In particular, the valve body 18 has an oblong development along its
longitudinal axis coinciding, in the first mounted condition, with the axis of
delivery X joining the entry aperture 24 with the delivery aperture 25.

The shutter assembly 19 can have a development transverse to the valve body
18 and can be selectively disengaged in the second disassembled condition with
respect to the valve body 18 along a coupling axis Y (fig. 1).

Such coupling axis Y can be transverse to the longitudinal axis of the valve
body 18 as above.

The disengageable coupling between the valve body 18 and the shutter
assembly 19 allows to better clean the valve 15, which is particularly relevant
when using liquids that dirty, such as liquid food or beverages, in particular
coffee.

According to one embodiment, with reference to figs. 3-4, the segment 20 of
passage circuit 13 present in the valve body 18 is provided with an entry 31 in
communication with the delivery end 12a of the filter 12, with an exit 32 in
communication with the delivery aperture 25, with a first channel 33 from the
entry 31 to a first intermediate exit 34 which opens into the interception chamber
23 and with a second channel 36 which develops from a second intermediate
entry 35, present in the interception chamber 23, to the exit 32.

In particular, the exit 32 is the actual exit of the coffee beverage and it is
coaxial inside the delivery aperture 25.

According to one embodiment, the first channel 33, the second channel 36 and
the interception chamber 23 deviate, with respect to the axis of delivery X, the
flow of the percolated coffee beverage along a U-shaped path substantially
transverse to said axis of delivery X and ending in the delivery aperture 25.

Advantageously, the second channel 36 is located flush with the lower edge of
the interception chamber 23, that is, facing the lower limit of the membrane 21,
in order to prevent the creation of harmful and unwanted stagnations of coffee
liquid; this measure improves the cleaning of the valve 15.

Furthermore, according to a first variant shown by way of example in figs. 3-
6, the second channel 36 develops in a direction orthogonal to the axis of delivery
X, that is, horizontal during use.

According to another variant, shown by way of example in fig. 7, the second
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channel 36 is inclined downward, facilitating the outflow of the coffee beverage.
In particular, the second channel 36 develops in a direction Y1 inclined
downward, in particular toward the delivery aperture 32, with respect to the axis
of delivery X. This variant facilitates the outflow due to gravity of the coffee
beverage toward the exit 32, preventing possible stagnations thereof and
therefore guaranteeing a better cleaning of the valve body 18.

In particular, this inclination is emphasized in fig. 7 for the purposes of
understanding the inclination of the direction Y1 with respect to the axis of
delivery X. However, such inclination can also be less accentuated, for example
an inclination of only a few degrees, so as to allow the correct outflow of the
coffee beverage toward the exit 32, and therefore facilitate cleaning.

It should be noted here that, on the other hand, the first channel 33, even if
made substantially horizontal, does not have any impediments to the outflow of
the liquid since it is located directly downstream of the extraction chamber and,
consequently, the outflow of the coffee beverage occurs due to the operating
pressure present from the extraction chamber. In the second channel 36, this
pressure is in fact no longer exerted and therefore it is advantageous to make the
second channel 36 inclined or slightly inclined downward with respect to the axis
of delivery X, in order to promote a correct and rapid outflow of the coffee
beverage without undesired stagnations thereof. This measure increases the
cleaning and safety performance of the valve 15.

According to one embodiment, the membrane 21 has at least one non-
operating position (fig. 5) in which it defines a passage gap L of the flow of the
coffee beverage into the interception chamber 23, and at least one operating
interception position (fig. 6) in which completely closes the passage gap L.

According to one embodiment, the membrane 21 is selectively moved from
the non-operating position to the operating interception position by means of the
actuation element 22. In particular, in the operating position the membrane 21
intercepts the first intermediate exit 34.

In particular, the membrane 21 in the non-operating position provides the
maximum width of the passage gap L of the flow of the coffee beverage.

Advantageously, since the valve 15 is of a proportional type it allows to adjust

the passage gap L, that is, the transit gap, of the coffee-based beverage toward the
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delivery aperture 25. In this way, the valve 15 also allows to adjust the volume of
the interception chamber 23 by means of the movement of the membrane 21.

According to possible embodiments, the valve 15 can be a valve that functions
with a pulse width modulation, or PWM, logic.

According to possible embodiments, the valve 15 is commanded to define the
delivery time of the coffee beverage through the passage gap L. This solution can
be commanded by means of a PWM logic.

According to a preferred embodiment, the membrane 21, in the operating
interception position, intercepts the first intermediate exit 34 guaranteeing an
optimal production of the flow of the coffee beverage.

In particular, the membrane 21 can have a series of intermediate working
positions between the non-operating position and the operating position defining
a passage gap L that varies according to the specifications requested by the user
so as to divide the flow coming from the first intermediate exit 34.

Advantageously, making a valve 15 in two parts that can be disassembled, that
is, valve body 18 and shutter assembly 19, allows to easily clean and sanitize,
periodically and/or when necessary, the segment 20 of passage circuit 13, the
membrane 21 and the interception chamber 23, always guaranteeing an optimum
performance of the delivery assembly 10. In fact, if frequent maintenance is not
carried out, the geometry of the passage gap L can be altered by the presence of
coffee residues on the membrane 21 of the delivery unit 19 and/or on the walls of
the segment 20 of passage circuit 13 of the valve body 18.

According to one embodiment, the movement of the membrane 21 occurs, in
the first mounted condition, along an adjustment axis, coincident with the
coupling axis Y of the second disassembled condition.

In particular, such passage gap L can selectively put the first channel 33 in
communication with the second channel 36 of the segment 20 of passage circuit
13 defining the substantially U-shaped path of the coffee-based beverage
transverse to the axis of delivery X.

According to one embodiment, the membrane 21, when it is in the operating
interception position in which it totally obstructs the passage of the flow of the
coffee-based beverage toward the delivery aperture 25, allows to condition the

amount of time the water remains inside the delivery assembly 10 so as to
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perform a desired pre-infusion of the water in the powdered coffee before
extracting the coffee beverage.

Advantageously the membrane 21 is in contact with the coffee beverage only
on one side, allowing to separate the “dirtying” liquid, that is, the coffee
beverage, from the actuation element 22 of the shutter assembly 19. In this way,
the actuating part, that is, the part in contact with the actuation element 22 and
possibly with electrical circuitry, is totally separated and kept “dry” and clean.

According to some embodiments, the shutter assembly 19 comprises at least
one containing and support element 26 inside which the membrane 21 and the
actuation element 22 are housed.

According to one embodiment, the membrane 21 can be integral with the
actuation element 22.

In particular, such containing and support element 26 is configured to be
stably housed in the second seating 17.

According to one embodiment, the delivery assembly 10 can comprise a drive
device 39 configured to selectively activate the actuation element 22 to move the
membrane 21 from the non-operating position to the operating interception
position and vice versa.

The drive device 39 can be electric, mechanical or magnetic, or also a
combination thereof.

The drive device 39 can for example include a feeler 39a able to cooperate
with the actuation element 22.

According to one embodiment, the actuation element 22 can be configured to
selectively protrude outside the extractor body 11 through a through hole 38
provided in a wall of the second seating 17. In this case, the drive device 39 can
selectively drive the actuation element 22 outside the extractor body 11, for
example pushing it through the through hole 38 toward the inside of the second
seating 17.

According to one embodiment, the shutter assembly 19 comprises a shutter
element 27 provided protruding with respect to the side of the membrane 21 that
faces the coffee beverage and configured to obstruct the first intermediate exit 34
when the membrane 21 is in the operating interception position.

The shutter element 27 can have a surface, for example with a truncated-cone
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or spherical shape, suitable to intercept and obstruct the first intermediate exit 34
in a controlled manner.

Consequently, when the membrane 21 passes from the non-operating position
to the operating interception position, the shutter element 27 is taken increasingly
closer to the first intermediate exit 34 and/or to the second intermediate entry 35
until it is obstructed.

According to one embodiment, the membrane 21 and the shutter element 27
are made in a single body. In this way, an easier and faster cleaning of the
membrane 21 is guaranteed and a complete separation between environments that
provide the presence of so-called “dirty” liquids and environments that have to
necessarily remain dry.

According to one embodiment, the membrane 21 can be made of yielding
material, for example rubber, silicone or suchlike. In this way, the membrane 21
easily deforms under the thrust of the actuation element 22, reducing the passage
gap L.

According to one embodiment, described using figs. 11-14, the membrane 21
can itself be made of elastic return material, for example a polymer with suitable
elastic and mechanical properties. In this way, the membrane returns to its
original position when the thrust of the actuation element 22 ceases. In this
embodiment, therefore, by virtue of the intrinsic properties of the material of the
membrane 21, specific return means are not provided.

According to other embodiments, the membrane 21 can be associated with
specific return means 28 configured to maintain the membrane 21 in a non-
operating position (figs. 3-10).

In particular, once the actuation thrust has ceased, the return means 28
automatically return the membrane 21 to the original condition, that is, in the
non-operating position.

The return means 28 can be, for example, of the elastic return (figs. 4, 7) or
magnetic return (figs. 3, 5, 6, 8-10) type.

In particular, the return means 28 of the elastic type can comprise a spring, as
shown in figs. 4, 7.

According to one possible embodiment, the return means 28 can be provided

integral with the membrane 21, protruding from the latter from the side not in
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contact with the coffee-based beverage and associated with the actuation element
22.

The return means 28 can be provided aligned with the shutter element 27 in
order to maximize the actuation thrust toward the operating interception position
and the return thrust toward the non-operating position.

According to one embodiment shown by way of example in figs. 3, 8-10, the
magnetic return means 28 can provide a first magnet 28a integral with the shutter
assembly 19 and a second magnet 28b integral with the actuation element 22
cooperating with each other. In this case, the first magnet 28a and the second
magnet 28b can be configured to create a firm magnetic connection, creating a
single body between the shutter assembly 19 and the actuation element 22 so as
to be moved integrally through the through hole 38 in order to move the
membrane 21 from the operating interception position to the non-operating
position and vice versa.

For example, the first and second magnets 28a, 28b, once coupled, can be
moved by means of the drive device 39 of the magnetic type.

Advantageously, the magnetic actuation allows to obtain extremely reduced
response times and an extremely high adjustment precision. In fact, the shutter
assembly 19 and the actuation element 22 move in unison once in magnetic
connection, guaranteeing a more accurate control of the movement of the
membrane 21.

According to embodiments described using figs. 3, 5, 6, 8-14, the shutter
assembly 19 can be provided with a transmission slider 19a coupled to the
membrane 21. The actuation element 22 is able to act on such transmission slider
19a.

In embodiments described using figs. 3, 5, 6, 8-10, the first magnet 28a can be
present on such transmission slider 19a, while as stated the second magnet 28b is
associated with the actuation element 22. In some embodiments, a third magnet
28c can also be present, disposed on the feeler 39a of the drive device 39.

According to embodiments described using figs. 8-14, the shutter assembly 19
can be provided with snap-in attachment fins 19b able to cooperate with
corresponding attachment portions 18a of the valve body 18, in order to

selectively determine a releasable snap-in coupling between the shutter assembly
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19 and valve body 18, in order to make it disassemblable, as described above. In
particular, the shutter assembly 19 can therefore be conformed as a clip for the
purposes of achieving the snap-in attachment with the valve body 18. The valve
body 18 can have respective insertion recesses 18b able to receive and guide the
snap-in attachment fins 19b of the shutter assembly 19.

According to the present invention, a machine (not shown) to deliver a coffee
beverage comprises a delivery assembly 10 as described here.

According to one embodiment, such machine comprises a control and
command unit 30 configured to selectively move the membrane 21 at least from
the non-operating position to the operating interception position, adjusting the
passage gap L proportionally, on each occasion, as a function of the
specifications requested by the customer.

According to one embodiment, the size of the passage gap L is adjusted,
controlled and defined proportionally, on each occasion, by the control and
command unit 30 as a function of the specifications requested by the customer.
For example, the adjustment of the passage gap L allows to obtain a more or less
creamy and/or more or less concentrated coffee-based beverage.

According to one embodiment, the actuation element 22 and/or the drive
device 39 can be commanded and controlled by the command and control unit 30
as a function of the specific requests of the user.

It is clear that modifications and/or additions of parts may be made to the
delivery assembly 10 for a coffee beverage as described heretofore, without
departing from the field and scope of the present invention.

It is also clear that, although the present invention has been described with
reference to some specific examples, a person of skill in the art shall certainly be
able to achieve many other equivalent forms of delivery assembly 10 for a coffee
beverage, having the characteristics as set forth in the claims and hence all
coming within the field of protection defined thereby.

In the following claims, the sole purpose of the references in brackets is to
facilitate reading: they must not be considered as restrictive factors with regard to

the field of protection claimed in the specific claims.
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CLAIMS
1. Delivery assembly for a coffee beverage extracted under pressure by means of
water through a substrate of powdered coffee, said assembly comprising:
- an extractor body (11) which has a passage circuit (13) from an entry aperture
(24) for the water to a delivery aperture (25) of the coffee beverage, there being
present, along said passage circuit (13), a first seating (16) in which a selectively
removable filter (12) is provided which defines an extraction chamber to receive
said substrate of powdered coffee made downstream of said entry aperture (24)
and, downstream of said first seating (16), a second seating (17) communicating
with said delivery aperture (25),
- a proportional membrane valve (15) selectively adjustable to control the
delivery flow of said coffee beverage at exit from said extraction chamber and
able to be housed in said second seating (17), said valve comprising:
- a valve body (18) in which a segment (20) of the passage circuit (13) is
present, in communication on one side with said extraction chamber defined
in said filter (12) and on the other side with said delivery aperture (25);
- a shutter assembly (19) on which a mobile membrane (21) is mounted and
provided with an actuation element (22) associated with said membrane
(21);
said valve body (18) being releasably coupled with said shutter assembly
(19), so as to selectively present a first mounted condition, defining an
interception chamber (23) present between said valve body (18) and said
shutter assembly (19) in which said membrane (21) is mobile to selectively
intercept said segment (20) of the passage circuit (13) of the valve body
(18), maintaining said segment (20) separate from the actuation element
(22) of the shutter assembly (19), in said first mounted condition said valve
(15) being positioned in said second seating (17) in order to control the flow
of extracted coffee beverage delivered through said extraction chamber and
a second disassembled condition, in which said shutter assembly (19) is
disassembled from said valve body (18) for the purposes of cleaning said
valve (15).
2. Delivery assembly as in claim 1, characterized in that said valve body (18) is

provided with a first connection portion (40) configured, in the first mounted



10

15

20

25

30

WO 2021/001865 PCT/IT2020/050168

-19-

condition, to selectively couple, stably in a releasable manner, with a second
connection portion (41) provided in the shutter assembly (19).

3. Delivery assembly as in claim 2, characterized in that said first connection
portion (40) and said second connection portion (41), in the first mounted
condition, are connectable to each other by means of a geometric shape coupling.
4. Delivery assembly as in any claim hereinbefore, characterized in that said
segment (20) of the passage circuit (13) present in said valve body (18) is
provided with an entry (31) in communication with a delivery end (12a) of said
filter (12), with an exit (32) in communication with said delivery aperture (25),
with a first channel (33) from said entry (31) to a first intermediate exit (34)
which opens into said interception chamber (23), and with a second channel (36)
which develops from a second intermediate entry (35), present in said
interception chamber (23), to said exit (32).

5. Delivery assembly as in claim 4, characterized in that said valve body (18)
has an oblong development along a longitudinal axis of its own coinciding, in the
first mounted condition, with an axis of delivery (X) joining said entry aperture
(24) with said delivery aperture (25), in which said second channel (36) develops
in a direction (Y1) inclined downward with respect to said axis of delivery (X).

6. Delivery assembly as in any claim hereinbefore, characterized in that, in said
first mounted condition, said membrane (21) has at least one non-operating
position in which it defines a passage gap (L) of the flow of coffee beverage into
said interception chamber (23) and at least one operating interception position in
which it completely closes said passage gap (L).

7. Delivery assembly as in claim 6, characterized in that said membrane (21)
has a series of intermediate working positions between said non-operating
position and said operating interception position defining a variable passage gap
(L) dividing the flow of the coffee beverage.

8. Delivery assembly as in claims 4 or 5 and 6 or 7, characterized in that said
shutter assembly (19) comprises a shutter element (27) provided protruding with
respect to the side of the membrane (21) facing toward the coffee beverage and
configured to selectively obstruct said first intermediate exit (34) when said
membrane (21) is in the operating interception position.

9. Delivery assembly as in claim 8, characterized in that said membrane (21)
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and said shutter element (27) are made in a single body.

10. Delivery assembly as in any claim from 6 to 9, characterized in that said
membrane (21) is associated with return means (28) configured to maintain the
membrane (21) in the non-operating position, said actuation element (22) being
configured to selectively move said membrane (21) at least from said non-
operating position to said operating interception position.

11. Delivery assembly as in claim 10, characterized in that said return means
(28) are of the elastic or magnetic type.

12. Delivery assembly as in any claim from 6 to 9, characterized in that said
membrane (21) is made of elastic return material, so as to return into the non-
operating position when the thrust of said actuation element (22) ends.

13. Delivery assembly as in any claim from 6 to 12, characterized in that it
comprises a drive device (39) configured to selectively activate the actuation
element (22) to move said membrane (21) from said non-operating position to
said operating interception position, and vice versa.

14. Machine to deliver a coffee beverage comprising a delivery assembly as in
any claim hereinbefore.

15. Machine as in claim 14, characterized in that it comprises a control and
command unit (30) configured to selectively move said membrane (21) at least
from one non-operating position to one operating interception position by
adjusting in a proportional manner a passage gap (L) for the flow of coffee
beverage. ’

16. Proportional membrane valve selectively adjustable to control the flow of
delivery of a coffee beverage at exit from an extraction chamber of a delivery
assembly of a machine to deliver a coffee beverage, said valve comprising:

- a valve body (18);

- a shutter assembly (19) on which a mobile membrane (21) is mounted and
provided with an actuation element (22) associated with said membrane (21);
said valve body (18) being releasably coupled with said shutter assembly (19), so
as to selectively present a first mounted condition, defining an interception
chamber (23) present between said valve body (18) and said shutter assembly
(19) in which said membrane (21) is mobile, and a second disassembled

condition, in which said shutter assembly (19) is disassembled from said valve
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body (18) for the purposes of cleaning said valve.
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