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(54) Method of activation of a solenoid valve

(57) A method of activation of a solenoid valve (2)
for loading a liquid into a washing and/or drying compart-
ment (3). The method comprises the step of causing a

first series of openings in succession of the solenoid valve
(2) in order to allow the passage of a liquid. The openings
of the first series each last less than 0.5 seconds.
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Description

[0001] The present invention relates to a method of
activation of a solenoid valve for loading a liquid into a
washing and/or drying compartment, said compartment
being part of a domestic laundry washing and/or drying
machine.
[0002] A method is known that envisages the activation
of a solenoid valve of a washing machine in predeter-
mined steps of the washing cycle. Such activation typi-
cally occurs at the start of the washing cycle during the
washing liquid loading step. The activation also takes
place at the start of every rinse.
[0003] In that case the solenoid valve remains open
for a plurality of seconds (e.g. 15-40 seconds). This data
may vary according to the type of cycle selected, the
washing machine in use and whether it is in the washing
or the rinsing step. In that case, the water of the solenoid
valve flows into a washing compartment from above, wet-
ting a rotating drum contained in the compartment (and
the laundry contained in the drum). The water accumu-
lates on the bottom of the compartment determining an
increase in the water level up to a pre-established value.
In this way at the start of the wash or rinse, various litres
of water are introduced.
[0004] In this context, the object of the present inven-
tion is to provide a method of activation of a solenoid
valve for loading a liquid into a washing and/or rinsing
compartment that prevents wetting the laundry contained
in the washing compartment.
[0005] The stated technical objective and the specified
aims are substantially attained by a method of activation
of a solenoid valve, comprising the technical character-
istics set forth in one or more of the appended claims.
Further characteristics and advantages of the present
invention will become more apparent from the following
indicative, and hence non-limiting, description of a pre-
ferred, but not exclusive, embodiment of a household
electrical appliance implementing a method according to
the present invention and illustrated in the appended
drawings, in which:

- Figure 1 shows a perspective view of a household
electrical appliance that implements the method ac-
cording to the present invention;

- Figure 2 shows a perspective view of a some com-
ponents of the household electrical appliance of Fig-
ure 1;

- Figure 3 shows a section view of some components
of Figure 2.

[0006] The subject matter of the present invention is a
method of activation of a solenoid valve 2 for loading a
liquid into a washing and/or drying compartment 3, said
compartment 3 being part of a domestic laundry washing
and/or drying machine 1. In particular the household elec-
trical appliance 1 comprises a rotating drum 4 for housing
the laundry. The drum 4 is placed inside the compartment

3. Appropriately the drum 4 is perforated.
[0007] The method comprises the step of determining
a first series of openings in succession of the solenoid
valve 2 to allow the transit through the solenoid valve 2
of a liquid (normally water; in some cases water with
chemical detergents added to aid the washing). The step
of determining a first series of openings envisages send-
ing predetermined electric pulses for opening the sole-
noid valve 2. Every opening of said first series is associ-
ated with one of said predetermined electric pulses. With-
out said predetermined electric pulses the solenoid valve
2 closes. Each of said predetermined electric pulses that
determine the first series of openings lasts less than 0.5
seconds, preferably less than 0.3 seconds. The effective
opening duration of the solenoid valve 2 may differ from
the duration of the electric pulse due to the inertia of the
solenoid valve 2. In particular, upon receipt of the pulse
the solenoid valve 2 may have an opening delay and
when the pulse stops it may have a closing delay. Pref-
erably the openings of the first series each last less than
0.5 seconds. Appropriately the openings of the first series
last less than 0.3 seconds; preferably the openings of
said first series last 0.2 seconds. Preferably, but not nec-
essarily, the openings of the first series have the same
duration. In the expression "opening of the first series"
the adjective "first" has the sole purpose of identifying a
group of predetermined openings without excluding the
fact that such openings may be subsequent to other
openings.
[0008] Preferably there are at least three openings in
the first series (but there could also be many more). The
opportunity to repeatedly open the solenoid valve 2 is
connected with the fact that it is necessary to introduce
a substantial predetermined quantity of liquid in small
doses. As will be more fully explained below, by intro-
ducing the liquid in small doses it is possible to prevent
a trickle of water being introduced into the tank in the
form of a cascade with the risk that it hits the laundry
contained in the compartment 3. In particular the detach-
ment of the confined flow running along the walls of the
compartment 3 is prevented (with small doses of liquid
the surface tension makes the confined flow adhere to
the walls of the compartment 3).
[0009] Each of said openings in said first series deter-
mines the passage of a quantity of liquid less than 1 deci-
litre, preferably less than 0.5 decilitres. Preferably the
closing intervals of the solenoid valve 2 have the same
duration.
[0010] The liquid that transits through the solenoid
valve 2 in each opening of the first series flows along at
least one delimitation wall 30 of the compartment 3. In
this way it enters the compartment 3 but without wetting
the rotating drum 4 for housing laundry contained in the
compartment 3 and/or the laundry contained in the drum
4. In fact, by introducing the liquid in small quantities the
surface tension contributes to keeping the liquid adherent
to the delimitation wall 30.
[0011] The step of determining a first series of open-
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ings in succession of the solenoid valve 2 envisages ac-
tuating the same solenoid valve 2 also used for loading
the washing liquid during a previous implementation of
a washing cycle.
[0012] In the preferred solution the solenoid valve 2 is
placed along a conduit 5 which leads into said compart-
ment 3. Appropriately the liquid dispensed by the sole-
noid valve 2 flows along said conduit 5 to the compart-
ment 3 due to gravity. Appropriately along the conduit 5
between the solenoid valve 2 and the compartment 3
there is a drawer for introducing detergents and aiding
agents for the washing, accessible by the user (Figure 2
illustrates a housing 50 of the drawer). In an alternative
non-preferred solution, the solenoid valve 2 could how-
ever also lead directly into the compartment 3. There are
many applications of the activation method of the sole-
noid valve 2. For example a first application allows the
drying of laundry through the household electrical appli-
ance 1 to be facilitated. On this point, the subject matter
of the present invention is also a laundry drying method
comprising the step of implementing the activation meth-
od of a solenoid valve 2 having one or more of the char-
acteristics described above. The liquid introduced in the
step of determining a first series of openings in succes-
sion of the solenoid valve 2 determines the cooling of
said at least one delimitation wall 30 of the compartment
3. Consequently the condensation of at least a part of
the moisture contained in the compartment 3 occurs.
Typically said moisture is caused by the presence in the
drum 4 of damp laundry. The, at least partial, condensa-
tion of moisture on the wall 30 therefore facilitates the
drying of the laundry to the extent as to make a condenser
placed along an extraction conduit of a fluid from the com-
partment 3 useless (or at least allowing it to be made
smaller with respect to the solution wherein there is no
condensation in the compartment 3; in particular, con-
densation in the compartment 3 allows the use of a so-
lenoid valve to regulate the supply of a coolant into a
dedicated condenser to be prevented). In such an em-
bodiment the openings of said first series are staggered
by closing intervals of the solenoid valve 2 lasting be-
tween 45 and 75 seconds. Appropriately the openings of
said first series affect the whole duration of the drying
cycle (staggered by closing periods of the solenoid valve
2).
[0013] A further application of the method of activation
of the solenoid valve is that of allowing the cooling of the
compartment 3. Such a situation could be useful in the
event of a fault that leads to the overheating of the com-
partment 3. On this point part of the present invention is
a cooling method of the compartment 3 comprising the
step of implementing the method of activation of a sole-
noid valve 2 having one or more of the characteristics
described above.
[0014] Appropriately such a cooling method may be
activated by the detection, through a sensor, of a tem-
perature in the compartment 3 over a predetermined val-
ue. Such a temperature could therefore be associated

with an operating fault. Appropriately in some cases the
detection of such temperature value could also cause
the rotation of the drum 4 to stop.
[0015] A further application of the method of activation
of the solenoid valve 2 could be the implementation of
special garment treatment cycles.
[0016] On this point, the subject matter of the present
invention is a method for treating garments. This method
comprises the step of implementing the activation meth-
od of a solenoid valve 2 having one or more of the char-
acteristics indicated above. The step of implementing the
method of activation of the solenoid valve 2 allows a
quantity of liquid to be introduced into the compartment
3 such that:

- the level covers an electric heating resistance of the
liquid, the resistance being inside the compartment
3;

- the level does not reach the rotating drum 4.

[0017] Preferably, the openings of said first series are
staggered by closing intervals of the solenoid valve 2
lasting less than 2 seconds. Appropriately, this corre-
sponds to the fact that the predetermined opening pulses
of the solenoid valve 2 are staggered by intervals lasting
less than 2 seconds. The garment treatment method fur-
ther comprises the step of vaporising the liquid loaded
into the compartment 3 during said first series of open-
ings. The step of vaporising the liquid comprises the step
of heating the liquid contained in the compartment 3 using
the above-indicated resistance.
[0018] The step of heating the liquid takes place after
the liquid has been introduced through the solenoid valve
2. The treatment method of the garments advantageous-
ly comprises the step of causing a second series of open-
ings of the solenoid valve 2 to introduce a further quantity
of liquid for the purpose of compensating for the vapori-
sation of the liquid contained in the compartment 3 by
the resistance. Appropriately the step of performing a
second series of openings is controlled by a temperature
sensor. In fact, when the level of liquid in the compartment
3 drops, the temperature detected by the temperature
sensor increases (the liquid contained in the container
allows the heat generated by the resistance to be ab-
sorbed). Appropriately also during the second series of
openings, the activation pulses of the solenoid valve 2
last less than 0.5 seconds. Appropriately the treatment
method of the garments indicated above allows a treat-
ment method to be performed for removing odours from
garments. For example, it allows garments to be re-
freshed without performing an actual wash (in particular
without immersing the garments in a liquid). This makes
such a treatment particularly effective for delicate gar-
ments.
[0019] The invention as it is conceived enables multiple
advantages to be attained.
[0020] In particular, it allows a liquid to be introduced
into the compartment 3 without it wetting the laundry. It
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allows a gentle treatment to be performed on the gar-
ments while preventing them from getting wet, but simply
allowing a light dampening thereof for the purpose of re-
freshing and/or deodorising them.
[0021] Furthermore, the introduction of liquid into the
compartment 3 without it wetting the laundry may be ad-
vantageously used to facilitate condensation in the com-
partment 3 (allowing savings to be made on the costs of
the condenser, but also on the necessary energy for cool-
ing a coolant inside the condenser).
[0022] The invention as conceived is susceptible to nu-
merous modifications and variants, all falling within the
scope of the inventive concept characterised thereby.
Furthermore all the details can be replaced by other tech-
nically equivalent elements. In practice, all the materials
used, as well as the dimensions, can be any according
to requirements.

Claims

1. A method of activation of a solenoid valve (2) for
loading a liquid into a washing and/or drying com-
partment (3), said compartment being part of a do-
mestic laundry washing and/or drying machine (1)
and containing a rotating drum (4) for housing the
laundry; said method being characterised in that it
comprises the step of determining a first series of
openings in succession of the solenoid valve (2) so
as to allow the transit through the solenoid valve (2)
of a liquid; the step of determining a first series of
openings envisaging sending predetermined electric
pulses to open the solenoid valve (2); each opening
in said first series being associated with one of said
predetermined electric pulses, without said prede-
termined electric pulses the solenoid valve (2) clos-
ing; each of said predetermined electric pulses last-
ing less than 0.5 seconds.

2. The method according to claim 1, characterised in
that there are at least three openings in said first
series; the openings in the first series each lasting
less than 0.5 seconds.

3. The method according to any of the previous claims,
characterised in that each of said openings in said
first series determines the passage of a quantity of
liquid less than 1 decilitre.

4. The method according to any one of the previous
claims, characterised in that said step of determin-
ing a first series of openings in succession of the
solenoid valve (2) envisages actuating the same so-
lenoid valve (2) also used for loading a washing liquid
during a previous implementation of a washing cycle.

5. The method according to any one of the previous
claims, characterised in that the solenoid valve (2)

is positioned along a conduit (5) that leads into said
compartment (3).

6. The method according to any one of the previous
claims, characterised in that the liquid that flows
through the solenoid valve (2) in each opening in the
first series flows along at least one delimitation wall
(30) of the compartment (3) without wetting said ro-
tating drum (4) for housing laundry contained in the
compartment (3) or the laundry contained in the drum
(4).

7. A laundry drying method comprising the step of im-
plementing the activation method of a solenoid valve
(2) according to any of claims 1 to 6, the liquid intro-
duced in the step of determining a first series of open-
ings in succession of the solenoid valve (2) deter-
mining the cooling of said at least one delimitation
wall (30) and the condensation of at least a part of
the moisture contained in the compartment (3) and
determined by the presence in the drum (4) of damp
laundry.

8. The drying method according to claim 7, character-
ised in that the openings in said first series are stag-
gered by closing intervals of the solenoid valves (2)
lasting between 45 and 75 seconds.

9. A cooling method of the compartment (3) comprising
the step of implementing the activation method of a
solenoid valve (2) according to any of claims 1 to 6.

10. A method of treating garments comprising the steps
of:

- implementing the activation method of a sole-
noid valve (2) according to any of claims 1 to 6;
the step of implementing said activation method
envisaging introducing into the compartment (3)
a quantity of liquid so that the level covers an
electrical heating resistance of the liquid placed
in the compartment (3) but without reaching the
rotating drum (4);
- vaporising at least a part of the liquid loaded
into the compartment (3) during said first series
of openings; the step of vaporising the liquid
comprising the step of heating the liquid con-
tained in the compartment (3) using said heating
resistance.

11. The treatment method according to claim 10, char-
acterised in that said predetermined opening puls-
es of the solenoid valve are staggered by intervals
lasting less than 2 seconds.
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