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(54) Electro valve for the supply of a wash fluid into a washing machine, in particular a household

appliance

(67)  The present invention relates to an electrovalve
(1) for the supply of a washing fluid into a washing ma-
chine, in particular for household use, said electrovalve
(1) comprising:

- at least one inlet duct (10) for said washing fluid;

- at least one outlet duct (20) for the washing fluid;

- an intermediate duct (30) for connecting said at least

20
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one inlet duct (10) to said at least one outlet duct (20).

The present invention is characterized in that said
electrovalve (1) comprises an elastic element (50) made
of compressible material, said elastic element (50) being
adapted to compensate for any increase in the volume
and/or pressure of the washing fluid, in particular due to
freezing.
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Description

[0001] The presentinvention relates to an electrovalve
for the supply of a washing fluid into a washing machine,
in particular for household use, according to the preamble
of claim 1.

[0002] The presentinvention further relates to a wash-
ing machine which comprises said electrovalve.

[0003] It is known that household washing machines,
e.g. laundry washing machines, dishwashers and the
like, comprise at least one electrovalve connected to the
water main for the supply of water needed for washing
laundry or crockery.

[0004] An electrovalve of a known type typically has a
main body that comprises:

- atleast one inlet duct for a washing fluid, which can
be connected, forexample, to a tap of the water main,

- atleast one outlet duct for the washing fluid, which
can be connected, for example, to a washing ma-
chine,

- anintermediate duct for connecting said atleast one
inlet duct to said at least one outlet duct .

[0005] Furthermore, known electrovalves typically in-
clude interception means for intercepting the flow of said
washing fluid towards said outlet duct. In particular, said
intercepting means may comprise at least one electro-
magnet electrically connected to the served washing ma-
chine, which, through a timer of its own, controls at ap-
propriate times (e.g. at the beginning and at the end of
awashing step) the power supplied to the electromagnet
in order to open and close a section of the electrovalve,
in particular a section of the intermediate duct of the elec-
trovalve.

[0006] Known electrovalves are often positioned, usu-
ally together with the washing machines in which they
have been installed, in an external environment, e.g. a
balcony or a terrace of a house; as a consequence, the
washing machine and its electrovalve are exposed to the
environmental conditions of that external environment.
[0007] Also, the production cycles of valves and wash-
ing machines may include testing steps where water is
used for simulating the operation thereof, and water may
remain in the hydraulic circuit of said valves or washing
machines, which are then stored or transported in un-
conditioned environments, where they are exposed to
environmental conditions similar to those of an external
environment.

[0008] Infact, the electrovalve may be affected by very
cold or frosty operating environments (usually an external
environment or an environment comparable to an exter-
nal environment), in particular when it contains a certain
quantity of washing fluid; in such a situation, in fact, the
washing fluid contained in the electrovalve may freeze
and (as known) increase in volume, thus possibly break-
ing the electrovalve.

[0009] Of course, a broken electrovalve will pose a
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number of problems such as, for example, impossibility
of using the washing machine or flooding the environ-
ment where the washing machine and the electrovalve
have been placed.

[0010] In some solutions known in the art, the problem
of an electrovalve breaking due to freezing of the washing
fluid contained therein has been faced by realizing said
electrovalve in a manner such that it comprises heating
means which, when activated, allow warming up some
portions of the electrovalve itself, thus avoiding the risk
that the washing fluid contained in the electrovalve might
freeze.

[0011] However, such solutions have proved to be
costly and to require a more complex realization of the
whole electrovalve. In addition, such solutions are not
suitable for damage prevention when the electrovalve or
the washing machine are not connected to the electric
mains, as is the case, for example, during storage or
transportation.

[0012] In this frame, it is the main object of the present
invention to provide an electrovalve for the supply of a
washing fluid into a washing machine, in particular for
household use, and a related washing machine, which
are sorealized as to overcome the drawbacks of the prior
art.

[0013] It is another object of the present invention to
provide an electrovalve so realized as to be unaffected
by the environmental conditions of the place that houses
the washing machine and its electrovalve.

[0014] Itis a further object of the present invention to
provide an electrovalve so realized as to be unaffected
by very cold or frosty operating environments, in partic-
ular when it contains a certain quantity of washing fluid.
[0015] In particular, it is an object of the present inven-
tion to make said electrovalve in a manner such that it
can be prevented from breaking due to the washing fluid
contained therein freezing and expanding.

[0016] It is yet another object of the present invention
to provide an electrovalve so realized that it is not exces-
sively costly and itis not excessively difficult and complex
to manufacture.

[0017] Said objects are achieved by the present inven-
tion through an electrovalve for the supply of a washing
fluid into a washing machine, in particular for household
use, and a related washing machine, incorporating the
features set out in the appended claims, which are in-
tended to be an integral part of the present description.
[0018] Furtherobjects, features and advantages of the
present invention will become apparent from the follow-
ing detailed description and from the annexed drawings,
which are supplied by way of non-limiting explanatory
example, wherein:

- Fig. 1is a side view of an electrovalve for the supply
of a washing fluid into a washing machine, in partic-
ular for household use, according to the present in-
vention;

- Fig. 2is a view of a first cross-section of the electro-
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valve of Fig. 1, in particular said first cross-section
running along a plane A-A of the electrovalve of Fig.
15

- Fig. 3is aview of a second cross-section of the elec-
trovalve of Fig. 1, in particular said second cross-
section running along a plane B-B substantially per-
pendicular to the plane A-A of Fig. 1.

[0019] Referring now to the annexed drawings, refer-
ence numeral 1 designates as a whole an electrovalve
for the supply of a washing fluid into a washing machine,
in particular for household use, according to the present
invention.

[0020] It should be noted that said washing machine
is not shown in the annexed drawings.

[0021] The electrovalve 1 according to the presentin-
vention comprises a main body 2, which comprises at
least one inlet duct 10 for a washing fluid; for example,
said inlet duct 10 can be connected to a tap (not shown)
of a water main.

[0022] The electrovalve 1 further comprises at least
one outlet duct 20 for the washing fluid, e.g. said at least
one outlet duct 20 can be connected to the washing ma-
chine.

[0023] The electrovalve 1 further comprises an inter-
mediate duct 30 for connecting said at least one inlet duct
10 to said at least one outlet duct 20.

[0024] In addition, the electrovalve 1 comprises inter-
ception means 40 for selectively allowing or preventing
the flow of said washing fluid from the inlet duct 10 to
said outlet duct 20.

[0025] In particular, said interception means 40 may
comprise at least one drive element 41 (e.g. an electro-
magnet) electrically connected to the served washing
machine, which will control at appropriate times (typically
at the beginning and at the end of a certain wash step),
for example through atimer of its own, the power supplied
to the drive element 41 in order to activate a shut-off
element 42 for opening or closing a section of the elec-
trovalve 1, in particular a section of the intermediate duct
30 that communicates with said at least one outlet duct
20.

[0026] Preferably, said electrovalve 1 comprises a plu-
rality of outlet ducts 20; in such an embodiment, the elec-
trovalve 1 also comprises a number of drive elements 41
and shut-off elements 42 matching the number of outlet
ducts 20, so that each one of said drive elements 41 can
be controlled to move the shut-off element and, as a re-
sult, to open or close a section of the intermediate section
30 that communicates with each one of said outlet ducts
20.

[0027] As can be seen in the annexed drawings, the
electrovalve 1 comprises three outlet ducts 20 (one outlet
duct 20 being visible in Fig. 1 and the other two being
visible in Fig. 2) and three drive elements 41 associated
therewith, with the respective shut-off elements 42; it is
however clear that the number of outlet ducts 20 and of
the respective drive elements 41 associated with the
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shut-off elements 42 may be different.

[0028] In accordance with the present invention, said
electrovalve 1 comprises an elastic element 50 made of
compressible material, said elastic element 50 being
adapted to compensate for any increase in the volume
and/or pressure of the washing fluid, in particular due to
freezing.

[0029] Preferably, the elastic element 50 comprises an
impermeable outer surface, such that it does not allow
the washing fluid to penetrate into the elastic element 50.
[0030] Moreover, said elastic element 50 comprises a
closed-cell internal structure; such a type of internal
structure prevents the element from incorporating or ab-
sorbing any fluid, which would reduce the compressibility
and the final effectiveness of said elastic element 50.
[0031] The elastic element 50 is realized with an elon-
gated shape, in particular having a substantially cylindri-
cal section; it is however clear that the elastic element
50 may also have other shapes, e.g. a shape having a
substantially square, rectangular, pentagonal, hexago-
nal, etc. section.

[0032] Inapreferred embodiment, said elastic element
50 is housed in said intermediate duct 30 of the electro-
valve 1.

[0033] The special provision of the elastic element 50
according to the present invention allows to overcome
the drawbacks of prior-art electrovalves and to make the
electrovalve 1 of the present invention not subject to the
environmental conditions of the place where itisinstalled;
consequently, the electrovalve 1 according to the present
invention is not affected by very cold or frosty operating
environments, in particular when it contains a certain
quantity of washing fluid.

[0034] In fact, the elastic element 50 made of com-
pressible material allows to compensate for the increase
in the volume of the washing fluid due to freezing; as a
result, this leads to prevent the electrovalve 1 from break-
ing.

[0035] Furthermore, the electrovalve 1 according to
the present invention, in particular because of the pres-
ence of the elastic element 50, is adapted to compensate
for or suppress any instantaneous increase in the pres-
sure of the washing fluid, thus improving the character-
istics of that phenomenon known in the art as "water ham-
mer".

[0036] It is also apparent that the electrovalve 1 ac-
cording to the present invention is reliable and does not
require any difficult, complex or costly manufacturing
steps.

[0037] In accordance with the present invention, said
intermediate duct 30 comprises at least one wall 31
adapted to divide said intermediate duct 30 into a first
compartment 30A for the washing fluid flow and a second
compartment 30B adapted to accommodate the elastic
element 50, said first compartment 30A and said second
compartment 30B being in communication with each oth-
er.

[0038] The provision of said at least one wall 31 allows
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to obtain an optimal flow of the washing fluid in said first
compartment 30A. At the same time, the fact that said
first compartment 30A and said second compartment
30B communicate with each other allows the elastic el-
ement 50 to exert its compensating (or shock-absorbing)
action against the increased volume of the washing fluid
in the electrovalve 1, since the washing fluid can flow
freely from the first compartment 30A to the second com-
partment 30B, and vice versa.

[0039] As can be seen in particular in Fig. 3, said at
least one wall 31 extends from an internal face of the
intermediate duct 30 in a manner such as to define a
passage 32 for putting said first compartment 30A and
said second compartment 30B in communication with
each other and allowing the washing fluid to pass.
[0040] Itis however clear that said at least one wall 31
may comprise a pair of walls 31 (Figs. 2 and 3 only show
one wall 31) extending from the internal face of the inter-
mediate duct 30 and remaining so spaced from each oth-
er as to define a passage (not shown) that substantially
corresponds to the passage designated by reference nu-
meral 32 in Fig. 3.

[0041] As clearly shown in Fig. 3, said first compart-
ment 30A is interposed between the second compart-
ment 30B and a recess 43 of said interception means
40, in particular a recess 43 of the shut-off element 42
of the interception means 40.

[0042] It mustalsobe pointed outthatin Fig. 3 the shut-
off element 42 is shown in a position where it prevents
the washing fluid from flowing from the first compartment
30A and from the second compartment 30B to the outlet
duct 20; it is apparent that, in particular upon activation
of the drive element 41, the shut-off element 42 may
switch to a position (not shown in the drawings) that al-
lows the washing fluid to flow from the first compartment
30A and from the second compartment 30B to the outlet
duct 20.

[0043] The special provision of said at least one wall
31 and the particular position of the second compartment
30B allow to prevent the elastic element 50 from obstruct-
ing neither the first compartment 30A nor the recess 43
of the shut-off element 42; as a result, the particular
shape of the components of the electrovalve 1 according
to the presentinvention allows both to obtain an adequate
flow of the washing fluid in said first compartment 30A
and to avoid an improper operation of the interception
means 40, in particular of the shut-off element 42.
[0044] The features and advantages of the electrov-
alve 1 according to the present invention and of the re-
lated washing machine are apparent from the above de-
scription.

[0045] In particular, the provision of the elastic element
50 according to the presentinvention allows to overcome
the drawbacks of the prior art and to make said electro-
valve 1 in a manner such that it is unaffected by the en-
vironmental conditions of the installation place.

[0046] A further advantage of the electrovalve 1 ac-
cording to the presentinvention is that the elastic element
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50 allows said electrovalve 1 to be unaffected by severe
conditions in the operating environment, in particular
when it contains a certain quantity of washing fluid. In
fact, the elastic element 50 made of compressible mate-
rial allows to compensate for the increase in the volume
of the washing fluid due to freezing and, as a conse-
quence, to prevent the electrovalve 1 from breaking.
[0047] The electrovalve 1 according to the presentin-
vention is also adapted to compensate for or suppress
any instantaneous increase in the pressure of the wash-
ing fluid, thus improving the characteristics of that phe-
nomenon known in the art as "water hammer".

[0048] In addition, the electrovalve 1 according to the
present invention is reliable without being excessively
costly and without requiring any excessively difficult and
complex manufacturing steps in order to avoid that any
frozen washing fluid might cause the electrovalve 1 to
break.

[0049] The special provision of said at least one wall
31 and the particular position of the second compartment
30B adapted to house the elastic element 50 allow both
to obtain an adequate flow of the washing fluid in the first
compartment 30A and to avoid an improper operation of
the interception means 40, in particular of the shut-off
element 42.

[0050] The electrovalve and the related washing ma-
chine described herein by way of example may be subject
to many possible variations without departing from the
novelty spirit of the inventive idea; it is also clear that in
the practical implementation of the invention the illustrat-
ed details may have different shapes or be replaced with
other technically equivalent elements. It can therefore be
easily understood that the present invention is not limited
to the above-described electrovalve and related washing
machine, but may be subject to many modifications, im-
provements or replacements of equivalent parts and el-
ements without departing from the inventive idea, as
clearly specified in the following claims.

Claims

1. An electrovalve (1) for the supply of a washing fluid
into a washing machine, in particular for household
use, said electrovalve (1) comprising:

- atleastoneinletduct (10) for said washing fluid;
- at least one outlet duct (20) for the washing
fluid;

- an intermediate duct (30) for connecting said
at least one inlet duct (10) to said at least one
outlet duct (20),

characterized in that

said electrovalve (1) comprises an elastic element
(50) made of compressible material, said elastic el-
ement (50) being adapted to compensate for any
increase in the volume and/or pressure of the wash-
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ing fluid, in particular due to freezing.

An electrovalve (1) according to claim 1, character-
ized in that said elastic element (50) comprises an
impermeable outer surface, such that it does not al-
low the washing fluid to penetrate into the elastic
element (50).

An electrovalve (1) according to one or more of the
preceding claims, characterized in that said elastic
element (50) comprises a closed-cell internal struc-
ture.

An electrovalve (1) according to one or more of the
preceding claims, characterized in that said elastic
element (50) is realized with an elongated shape.

An electrovalve (1) according to one or more of the
preceding claims, characterized in that said elastic
element (50) is realized with a shape having a sub-
stantially cylindrical section.

An electrovalve (1) according to one or more of the
preceding claims, characterized in that said elastic
element (50) is housed within said intermediate duct
(30) of the electrovalve (1).

An electrovalve (1) according to claim 6, character-
ized in that said intermediate duct (30) comprises
at least one wall (31) adapted to divide said interme-
diate duct (30) into a first compartment (30A) for the
washing fluid flow and a second compartment (30B)
adapted to accommodate the elastic element (50),
said first (30A) and second (30B) compartments be-
ing in communication with each other.

An electrovalve (1) according to claim 7, character-
ized in that said at least one wall (31) extends from
an internal face of the intermediate duct (30) in a
manner such as to define a passage (32) for putting
said first compartment (30A) and said second com-
partment (30B) in communication with each other
and allowing the washing fluid to pass.

An electrovalve (1) according to claim 7, character-
ized in that said at least one wall (31) comprises a
pair of walls (31) extending from the inner face of the
intermediate duct (30) and remaining so spaced from
each other as to define a passage that puts said first
compartment (30A) and said second compartment
(30B) in communication with each other.

An electrovalve (1) according to one or more of
claims 8 and 9, characterized in that said first com-
partment (30A) is interposed between the second
compartment (30B) and a recesses (43) of said in-
terception means (40), in particular of a shut-off el-
ement (42) of said interception means (40).
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1.

12.

13.

An electrovalve (1) according to one or more of the
preceding claims, characterized in that it compris-
es a plurality of outlet ducts (20).

An electrovalve (1) according to claim 11, charac-
terized in that it comprises a number of drive ele-
ments (41) and shut-off elements (42) matching the
number of outlet ducts (20).

A washing machine, in particular for household use,
which comprises an electrovalve (1) according to
one or more of the preceding claims 1 to 12.
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