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(57) Abstract: A pressure regulation valve (10) for lines for supplying a liquid for the preparation of beverages, for example coffee,o includes an input lumen (30) for receiving said liquid and an output lumen (32) for delivering said liquid, as well as an obturator
(36) elastically urged against an abutment surface (44). Obturator (36) is displaceable away from abutment surface (44) under the

o pressure of the inflowing liquid, to allow the flow of liquid through valve (10). Abutment surface (44) is a flared, for example frusto-
conical, surface which diverges starting from input lumen (30) towards output lumen (32).



"A pressure regulation valve and related machine"
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Technical field

The present disclosure relates to pressure

regulation valves.

In various embodiments, the disclosure may refer

to pressure regulation valves that can be used in lines

for supplying a liquid, e.g. water, to machines for the

preparation of beverages, such as coffee.

Technological background

In the machines for the preparation of beverages,

for example coffee, lines for supplying a liquid (e.g.

hot or cold water) are commonly used which are supplied

by a pump, for example a vibration pump.

The preparation of beverages may require the

pressure of the supplied liquid not to exceed a maximum

level. This may be the case of machines for the

preparation of beverages which make use of cartridges

(or capsules or pods, according to other commonly used

names in the field) containing a beverage precursor,

for example coffee powder. In order to obtain such a

result, a pressure regulation valve can be inserted

into the line for supplying liquid under pressure.

In this application field, operative problems of

various kinds arise, such as, for example:

the pumping of the liquid takes place

continuously or substantially continuously, with flow

rate values which can vary even quite rapidly: for

example, in the preparation of a beverage such as

coffee, the water flow can reach in the first instants

values of several hundreds of cm /s, followed by a

quick drop to values of about one cm /s,

- as the liquid flows through the valve, a hiss

can be clearly perceived which can be annoying,

particularly in the machines for home use, and



- the liquid may contain lime or other substances

which can sediment within the valve, possibly blocking

the valve and preventing it from working properly.

Object and summary

The present invention has the object of providing

a pressure regulation valve wherein the aforementioned

drawbacks are dispensed with. According to the

invention, such an object is achieved thanks to a valve

having the features specifically set forth in the

claims that follow.

The invention moreover concerns a related

machine. The claims are an integral part of the

technical disclosure of the invention provided herein.

Brief description of the Figures

The invention will now be described, by way of

non-limiting example only, with reference to the

enclosed figure, which shows an axial section of an

embodiment .

Detailed description

In the following description, numerous specific

details are given to provide a thorough understanding

of embodiments. The embodiments can be practiced

without one or several specific details, or with other

methods, components, materials, etc. In other

instances, well-known structures, materials, or

operations are not shown or described in detail to

avoid obscuring aspects of the embodiments.

Reference throughout this specification to "one

embodiment" or "an embodiment" means that a particular

feature, structure, or characteristic described in

connection with the embodiment is included in at least

one embodiment. Thus, the appearances of the phrases

"in one embodiment" or "in an embodiment" in various

places throughout this specification are not

necessarily all referring to the same embodiment.



Furthermore, the particular features, structures, or

characteristics may be combined in any suitable manner

in one or more embodiments.

The headings provided herein are for convenience

only and do not interpret the scope or meaning of the

embodiments .

In the Figure, reference 10 denotes on the whole

a pressure regulation valve adapted to be used, for

example, in machines for the preparation of beverages.

In various embodiments, the valve 10 is adapted

to be used in machines for the preparation of coffee,

for example espresso coffee.

In various embodiments, the valve 10 is adapted

to be used in machines for the preparation of coffee

which make use of a substance contained in a capsule

(or cartridge or portion, according to other commonly

used names in the field) .

In various embodiments, the valve 10 is adapted

to be inserted into a conduit or line which supplies a

utilization unit U with a pressurized liquid, for

example water, coming from a source P .

In various embodiments, the source P may be a

pump, for example a vibration pump.

In various embodiments, the utilization unit or

module U ,may be a unit or module for the preparation

of beverages on the basis of a substance, for example

coffee powder, contained in a filter or in a capsule

(or cartridge or portion) .

Such sources and/or utilization units or modules

are well known in the art in many different

embodiments, which makes it unnecessary to provide a

detailed description of these parts herein.

In various embodiments, on its input or intake

side 10a the valve 10 may be connected to the source P

via a first conduit portion CI (for example a hose in a



material admitted for contact with food) .

In various embodiments, on its output or delivery

side 10b, the valve 10 may be connected to the module

or unit U via a second conduit portion (identical to or

different from the conduit CI) .

In various embodiments, the connection of the

valve 10 with the conduits CI and C2 on the intake side

10a and on the delivery side 10b may take place with

quick coupling assemblies, which may be identical or

different from each other.

The presently considered embodiment involves the

use of quick coupling assemblies which are structurally

identical on both sides, each of them comprising, from

the outside towards the inside of the valve 10:

a flanged bushing 12, which receives

therewithin the end of the conduit C or C2,

- a ring nut 14, into which the bushing 12 is

coupled,

- an elastic washer 16, for example of frusto-

conical shape, receiving therewithin the end of the

bushing 12 which faces the inside of the valve 10,

- a sleeve 18 for supporting the elastic washer

16, and

- an annular sealing element (O-ring) .

According to known criteria, the flared shape of

the end of bushing 12 and the cooperation thereof with

the elastic washer 16, which is axially interposed

between the ring nut 14 and the sleeve 18, ensure the

retention of the conduit CI, C2 with respect to the

valve 10.

In various embodiments, the body of valve 10 may

include a metal material such as brass, while not

excluding the possibility of using, at least for part

of the valve 10, different materials such as plastics.

In various embodiments, the valve body may



comprise two portions 22 and 24, for example coupled

with each other through a threaded connection (via a

thread denoted by 26) with the interposition, between

the mutually facing mouth edges of the portions 22 and

24, of an annular sealing element 28, for example an CD-

ring, which is adapted to be compressed axially when

both portions 22 and 24 are mutually coupled, for

example by being screwed at 26.

References 30 and 32 denote two lumina present in

the valve body 10 (for example, respectively, in the

portion 22 and in the portion 24), which communicate

respectively with the input (intake) 10a and with the

output (delivery) 10b of the valve 10, both lumina 30

and 32 opening into a central chamber 34 wherein an

obturator 36 is mounted.

In various embodiments, the obturator 36 may have

the general shape of a mushroom, with a stem portion

36a and a head portion 36b.

In various embodiments, the stem portion 36a may

be hollow, having therefore a tubular structure with

passage lumina (for example two pairs of lumina 38a and

38b, arranged with an axial offset along the stem

portion 36a and oriented in mutually perpendicular

directions, having therefore an approximately cross-

shaped arrangement) to allow the fluid coming from

input lumen 30 to enter the stem portion 36a and to

flow steadily towards lumen 32 and towards the conduit

C2.

In various embodiments, the head portion 36b of

the obturator 36 has, on the side opposite stem 36b,

and therefore on the side facing the input lumen 30, a

tang 40, around which an annular sealing element (once

again possibly an O-ring) 42 is applied which is

adapted to cooperate with an abutment surface 44.

In various embodiments, the abutment surface 44



may have a generally flared arrangement, i.e. a funnel

shape. In various embodiments, the abutment surface 44

may have a frusto-conical shape.

The flared shape of abutment surface 44 starts

diverging from the lumen 30 towards the chamber 34,

i.e. in the liquid flow direction through the valve 10.

In other words, the abutment surface 44 is a flared

surface which diverges starting from the input lumen 30

towards the output lumen 32, and therefore has a

"narrow" end, facing the lumen 30, and a "broad" end

facing the chamber 34, i.e. towards the output lumen

32. The flaring is therefore an increase in diameter

and a steady widening, while proceeding towards the

chamber 34 and the output lumen 32.

In the exemplary embodiment illustrated, the

lumen 30 itself has a portion 30a with a flared (i.e.

funnel-like) shape, with a divergence concordant with

the divergence of the abutment surface 44. In various

embodiments, the portion 30a may have a frusto-conical

shape. The flared shape of the portion 30a is divergent

towards the chamber 34, with an increase in diameter

and therefore in section in the liquid flow direction

through valve 10.

Reference 46 denotes an elastic element, for

example a coil spring enveloping the stem 36a, adapted

to act onto obturator 36 in order to urge it towards

the abutment surface 44, in the state wherein the

sealing element 42 is pressed on abutment surface 44.

In various embodiments, the obturator 36 may be

elastically urged against the abutment surface 44, and

may be displaced away from the abutment surface 44

under the pressure of the liquid flowing into the valve

10 through the inlet 10a, so as to allow such a liquid

to flow through the valve 10.

In various embodiments, the elastic element 46



may act between the head portion 36b of the obturator

and an adjustment element 48, the axial position

whereof with respect to the valve 10 is adjustable. In

various embodiments, the adjustment element 48 may be a

ring nut having an outer thread, adapted to cooperate

with an axial extension of the thread 26 provided for

coupling both parts 22 and 24 of the valve body 10.

In various embodiments, the element 48 can be

shaped so as to be arranged around the stem 36a of the

obturator, while being provided with openings which

allow the liquid to flow through the element 46 itself.

Moreover, the adjustment element 48 may be

provided with engaging formations (for example slots or

holes) which allow for an engagement of the element 48,

for example to cause it to rotate, so as to selectively

vary the axial position thereof within the valve body

10 .

In various embodiments, the element 48 provides

for the ability to adjust the value of the elastic load

applied by the elastic element 46 to the obturator 36

and, therefore, the value of the operating pressure of

the valve 10.

In various embodiments, the adjustment element 48

may have, on the side facing the elastic element 46

(i.e. on the side facing the abutment surface 44), a

receiving slot with a general basin shape (for example

a frusto-conical shape, with two subsequent sections

with different taper ratios) performing a self-

centering function of the element 46.

When it is pressed against the abutment surface

44, the sealing element 42 can deform in a

complementary way, and therefore have itself a

"proximal" edge (with respect to the flow direction of

the liquid through the valve 10) of the flared shape,

for example a frusto-conical shape.



Essentially, the operation of the valve 10

involves, according to criteria known in themselves,

when the source (pump) starts delivering the liquid at

the valve intake side 10a, an increase of the related

pressure, until the force of spring 46 is overcome. The

obturator 36 (specifically the head section 36a with

the sealing element 42) is displaced away from the

abutment surface 44, and the liquid starts therefore to

flow through the valve; downstream of the valve 10 the

liquid takes on a pressure which is lower than the

pressure upstream of the valve 10, because the valve 10

causes a pressure drop, i.e. a pressure regulation to a

set value which can be varied (for example by acting on

the element 48) by modifying the value of the load

applied (for example by the spring 46) on the obturator

36.

For example, in the machines for the preparation

of coffee, in the presence of a pump adapted to deliver

liquid at a pressure of about 13 bar, the valve 10 can

be set so that the pressure in the unit U (infusion

chamber) reaches a value of about 6 bar, such a value

remaining substantially unvaried (e.g. with a tolerance

of 0,5 bar) throughout the delivery.

In various embodiment s , the valve 10 may never

interrupt the liquid flow, because the pressure induced

by the pump can keep it always open. As previously

stated, the flow of the liquid (for example water) can

therefore be substantially continuous, with the

possibility of wide variations of the flow rate value.

While not wishing to be bound to any specific

theory on the subject, the Applicant has remarked that

the flared shape of the abutment surface 44 (and, in

the embodiments which provide it, the flared shape of

the input lumen 30) counters the appearance of

undesirable hissing sounds, which on the contrary may



be present in the solutions wherein, in the path

through valve 10, particularly at the obturator of the

valve, the liquid undergoes flow deviations of 90°.

On the contrary, in various embodiments such as

those presently considered, the liquid does not undergo

any drastic change of the flow direction in the area

where the valve obturator operates.

Various embodiments may moreover avoid negative

effects due to the possible presence within the liquid

(e.g. water) of materials which may cause sediments,

for example lime.

Various embodiments may therefore ensure that,

even after prolonged use, the valve 10 is still able to

perform its pressure regulating function, without

suffering from undesirable shutdowns.

Of course, without prejudice to the underlying

principle of the invention, the details and the

embodiments may vary, even appreciably, with respect to

what has been described by way of non-limiting example

only, without departing from the scope of the invention

as defined by the annexed claims.



CLAIMS

1 . A pressure regulation valve for lines

for supplying a liquid for the preparation of

beverages, the valve (10) including:

- an input lumen (30) for receiving said liquid,

an output lumen (32) for delivering said

liquid, and

- an obturator (36) elastically urged against an

abutment surface (44), said obturator (36) being

displaceable away from said abutment surface (44) by

said liquid to allow the flow of liquid through the

valve (10),

characterized in that said abutment surface (44)

is a flared surface which diverges starting from said

input lumen (30) towards said output lumen (32) .

2 . The valve of claim 1 , wherein said abutment

surface (44) is a frusto-conical surface.

3 . The valve of claim 1 or claim 2 , wherein said

input lumen (30) includes a divergent portion (30a)

with a divergence concordant with the divergence of

said abutment surface (44) .

4 . The valve of any of the preceding claims,

wherein said obturator (36) carries a sealing element

(42), preferably an O-ring, to cooperate with said

abutment surface (44) .

5 . The valve of any of the preceding claims,

wherein said obturator (36) includes:

- a stem portion (36a) facing said output lumen

(32) and a head portion (36b) facing said input lumen

(30) , and

an elastic element (46), preferably a coil

spring, acting on said stem portion (36a) .

6 . The valve of any of the preceding claims,

wherein said obturator (36) has a hollow portion (36a)



facing said output lumen (32), said hollow portion

(36a) having openings (38a, 38b,) for the passage of

said liquid through said hollow portion (36a).

7 . The valve of any of the preceding claims,

including an adjustment element (48) whose position

relative to said valve (10) is adjustable to vary the

elastic load applied on said obturator (36).

8 . The valve of claim 7 , wherein said adjustment

element (48) is externally provided with a thread and

is rotatable to vary the axial position of the

adjustment element with respect to the valve (10) .

9 . A machine for the preparation of beverages,

such as coffee including a supply line (CI, C2) of a

pressurized liquid having interposed therein a pressure

regulation valve (10) according to any of claims 1 to

8 .
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