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(54) A method for charging a washing liquid in a laundry washing machine

(57)  Methodforcharging awashing liquidin alaundry
washing machine (1) comprising a washing compartment
(2) housing a rotatable drum (3). The method comprises
the step of implementing a first iterative procedure com-
prising, in the following temporal order, at least the fol-
lowing steps:

- charging a washing liquid into the drum (3), the washing
liquid charged into the drum (3) being at least partly ab-
sorbed by laundry in the drum (3); washing liquid charged
inside the drum (3) and not absorbed by the laundry, if

any, flows through a perforated side wall (34) of the drum
(3) in a zone (20) of the washing compartment (2) outside
the drum (3);

- checking with the level gauge (5) that a first configura-
tion has been reached where, as compared to a prede-
termined reference level, there is a predetermined incre-
ment of the level of the liquid in the washing compartment
(2) on account of the outflow from the drum (3) of the
liquid not absorbed by the laundry; a negative result for
this check causing the first procedure to be repeated until
the check returns a positive result.
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Description

[0001] The present invention relates to a method for
charging a washing liquid in a laundry washing machine.
[0002] In washing machines of the known type, a step
for charging water is performed before starting the wash
cycle proper. The water charging step involves feeding
mains supply water into a washing compartment.
[0003] In this charging step, the water level reaches
and partially floods a drum located in the washing com-
partment, in which there is the laundry to be washed.
[0004] At this point, the drum starts turning and the
water is absorbed by the laundry. To ensure complete
soaking of the laundry, other water is requested from the
mains water supply and this is fed into the drum.

[0005] This solution has drawbacks. A first drawback
is associated with the waste of water, on account of the
quantity of water charged being largely in excess of that
required to completely soak the laundry and determines
the presence of excess water in the bottom part of the
washing compartment (indicated in technical jargon as
"dead volume" of water). A further drawback is that all
the water present in the washing compartment is heated
by a heating element, but only a small amount of this
water is actually in contact with the laundry. This results
in a waste of electric power. Secondly, the rotation of the
drum partly submerged in the "dead volume" requires a
greater force on account of the braking action of the wa-
ter.

[0006] The aim of the present invention is to provide a
method for charging a washing liquid which permits water
and energy to be saved while still ensuring optimal soak-
ing of the laundry.

[0007] The technical task explained and the objects
specified are substantially achieved by a method com-
prising the technical features detailed in one or more of
the appended claims.

[0008] Further features and advantages of the present
invention willbecome more apparent by the approximate,
and thus non-limiting, description of a preferred, but not
exclusive, embodiment of a washing machine, as shown
in the accompanying drawings, in which figure 1 shows
a schematic view of a washing machine implementing a
method according to the present invention.

[0009] The object of the present invention is a method
for charging a washing liquid in a laundry washing ma-
chine 1. The laundry washing machine is indicated with
reference number 1 in the accompanying figure. It could
be a washing machine or a washer-drier. The washing
machine 1 comprises a washing compartment 2 housing
a rotatable drum 3, intended to contain the laundry to be
washed. The drum 3 comprises:

- a front frame delimiting an opening 32 for loading/
removing laundry; in figure 1, this frame 31 is shown
by a dashed line to indicate it has been removed to
better show the sections behind it (this frame 31
could be a frontflange of the drum 3, butif necessary,
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it could also simply consist of a front edge of the
drum 3);

- arear end wall 33 opposite to the opening 32;

- aperforated side wall 34 extending between the rear
end wall 33 and the frame 31.

[0010] The perforated side wall 34 comprises at least
one hole or preferably a plurality of holes. These holes
are located all along the side wall 34. The at least one
hole in the perforated side wall 34 places the inner drum
3 and a zone 20 of the washing compartment 2 outside
the drum 3, in fluid communication. Advantageously, the
drum 3 may rotate about an axis of rotation which is hor-
izontal. Preferably, when moving from the rear end wall
33 towards the frame 31, the perforated side wall 34 does
not have a convergent or divergent shape.

[0011] The method also comprises the step of imple-
menting a first iterative procedure comprising, in the fol-
lowing temporal order, at least the following steps:

- charging a washing liquid into the drum 3; the wash-
ing liquid charged into the drum 3 is at least partly
absorbed by laundry in the drum 3; any washing lig-
uid charged inside the drum 3 and not absorbed by
the laundry flows into the zone 20 (part of the wash-
ing compartment 2) outside the drum 3 through the
at least one hole in the perforated side wall 34; the
washing liquid charged inside the drum 3 and not
absorbed by the laundry is liquid substantially in ex-
cess of that needed to completely soak the laundry;
the condition of maximum soaking is a condition in
which the laundry to be washed has absorbed the
maximum quantity of washing liquid that can be ab-
sorbed;

- checking with alevel gauge 5 that a first configuration
has been reached where, compared to a predeter-
mined reference level, there is a predetermined in-
crement of the level of the liquid in the washing com-
partment 2 on account of the outflow from the drum
3 of the liquid not absorbed by the laundry, that is,
the excess liquid; a negative result for this check will
cause the first procedure to be repeated until the
check returns a positive result.

[0012] Advantageously, the level gauge 5 comprises
a pressure switch. This pressure switch is opportunely
located below the washing compartment 2 and is in fluid
communication with the compartment 2.

[0013] The step of charging a washing liquid into the
drum 3 comprises the following steps:

- feeding the washing liquid into the zone 20 until the
level in the compartment 2 reaches a first predeter-
mined level 41; the washing liquid fed into the zone
20 will be placed in a lower portion 21 (as seen when
viewed on the vertical) of the compartment 2;

- pumping the washing liquid from the zone 20 (in par-
ticular, from the lower portion 21 of the compartment
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2) to the drum 3 until the washing liquid in the zone
20 (in particular, in the lower portion 21) reaches a
second predetermined level 42 which is less than
thefirst predetermined level 41. Advantageously, the
predetermined reference level coincides with the
second predetermined level 42. Advantageously the
predetermined reference level conveniently coin-
cides with the level of the liquid at the end of the step
of charging the washing liquid into the drum 3. The
step of pumping the washing liquid from the zone 20
to the drum 3 involves spraying the washing liquid
into the drum 3 by making it transit through the open-
ing 32. The step of spraying the washing liquid into
the drum 3 is performed by a nozzle 70 outside the
drum 3 which guides the jet towards the opening 32.
The step of pumping the washing liquid from the zone
20 to the drum 3 is performed by a lifting pump 7 in
fluid communication with a bottom of the washing
compartment 2. In a specific constructional embod-
iment, the pump 7 could be flanged directly onto the
delimiting wall of the washing compartment 2. Alter-
natively, the pump 7 could be in fluid communication
with the washing compartment 2 by means of an
intermediate pipe. Advantageously this pipe could
be closed off when required by a valve.

[0014] The step of checking that the first configuration
has been reached returns a positive result if the level of
the liquid in the washing compartment 2 is greater than
orequal to athird predetermined level 43, whichis greater
than the second predetermined level 42 by a predeter-
mined quantity. The third predetermined level 43 could
also coincide with the first predetermined level 41. Pref-
erably, the third predetermined level 43 is less than the
first predetermined level 41. In the preferred embodi-
ment, the first, the second and the third predetermined
levels 41, 42, 43 strictly remain fixed.

[0015] Ina non-preferred embodiment, at all iterations
of the first procedure, the first predetermined level 41
may also take on a different value (a similar thing may
be said for the second and/or third predetermined levels
42, 43). In this case, there is a control logic which man-
ages this variability; this embodiment is not the preferred
one in light of these complications.

[0016] The predetermined increment indicated above
is equal to the interval which becomes necessary toreach
the third predetermined level 43 from the level 42 reached
at the end of the step for charging the washing liquid into
the drum 3.

[0017] As indicated above, in the preferred embodi-
ment, the first configuration is reached when the washing
liquid in the compartment 2 exceeds the third predeter-
mined level 43. At all iterations of the first procedure, the
level of the liquid in the zone 20 of the compartment 2 is
advantageously equal to a second predetermined level
42 at the end of the step of charging the washing liquid
into the drum 3.

[0018] Preferably the difference between the third pre-
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determined level 43 and the second predetermined level
42 is equal to the predetermined increment.

[0019] Advantageously this predetermined increment
could also be equal to the lowest value of the sensitivity
of the level gauge (or better, to the minimum increment
of the level as compared to the second predetermined
level 42 which can be detected by the gauge 5).

[0020] In a non-limiting, example embodiment this in-
crement could be between 0 and 20 millimetres of column
of water.

[0021] The step of checking with a level gauge 5 that
the first configuration has been reached occurs after a
predetermined time period at the end of the step of charg-
ing a washing liquid into the drum 3. Advantageously but
without constituting a limited factor, this predetermined
time period is between 30 and 120 seconds.

[0022] Advantageously the washing liquid charged in-
to the drum 3 and not absorbed by the laundry flows into
the zone 20 alone under the force of gravity while the
drum 3 is stationary. Hence, during the aforementioned
time period, the drum 3 remains stationary. This permits
the use of traditional drums 3 of the type mounted on
most washing machines. Moreover, keeping the drum 3
stationary, minimises the risk of the water flowing outinto
the zone 20 through the perforated side wall 34 being
excess liquid, it rather being liquid which outflows on ac-
count of the wringing effect caused by the centrifuge force
acting on the laundry.

[0023] The first predetermined level 41 is conveniently
located completely under the drum 3. Consequently, the
second and the third predetermined levels 42, 43 are
completely located under the drum 3.

[0024] The step of charging a washing liquid into the
drum 3 comprises the step of heating the liquid present
in the zone 20 of the washing compartment 2. The step
of heating the washing liquid is at least partly between
the step of feeding the washing liquid into the zone 20 of
the compartment 2 and the step of pumping the washing
liquid from the zone 20 of the washing compartment 2 to
the drum 3. The step of heating the washing liquid in-
volves activating a heating element 6 located in the zone
20, in particular located in the lower portion 21 of the
washing compartment 2. The heating element 6 is ad-
vantageously located in the washing compartment 2 lo-
cated between the first and the second predetermined
levels 41, 42. The activation of the heating element 6 is
subordinate to the detection by the level gauge 5 of a
level of washing liquid which is greater than a level 46
for activating the element. This prevents overheating of
the element 6 which might otherwise damage the ele-
ment 6 or components of the washing machine 1 located
close to the element 6.

[0025] The method also involves interrupting the step
of heating the liquid present in the washing compartment
2 when a measurement of the temperature of the liquid
present in the washing compartment 2 detects a temper-
ature greater than a predetermined temperature value
(preferably this predetermined temperature value is
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equal to a first value between 15 and 60°C, advanta-
geously between 30 and 45°C).

[0026] The step of pumping the washing liquid from
the zone 20 to the drum 3 starts after a measurement of
the temperature of the liquid present in the zone 20 de-
tects a temperature greater than a predetermined tem-
perature value. This latter predetermined temperature
value may or may not coincide with the first value. This
permits the liquid which was already heated to be fed
into the drum 3. A first advantage of this characteristic is
associated with the fact that the heating allows the de-
tergent to be activated should the washing liquid be a
mixture of water and detergent. A further advantage is
associated with the fact that this method improves soak-
ing. Advantageously, the step of charging the washing
liquid in the washing compartment 2 involves feeding a
mixture of water and at least one chemical washing de-
tergent.

[0027] For this purpose, the step of feeding the wash-
ing liquid into the zone 20 until the level in the zone 20
of the compartment 2 reaches a first predetermined level
41, comprises the following steps:

- requesting water from the mains water supply (for
example, by opening a solenoid valve 71);

- causing it to transit through a tray 72 for feeding the
detergent and causing the water-detergent mixture
to outflow into the washing compartment 2. The mix-
ture will be arrive in the lower portion 21 of the com-
partment 2 under the force of gravity.

[0028] The step of implementing the first procedure is
advantageously preceded by the step of:

- feeding water into the zone 20 of the washing com-
partment 2 until the level in the zone 20 of the com-
partment 2 reaches a fourth predetermined level 44,
the fourth level 44 being located completely under
the drum 3. The fourth level 44 may coincide with
the first predetermined level 41 (in particular, the first
and the fourth levels 41, 44 coincide in the preferred
embodiment; see also figure 1);

- pumping the washing liquid from the zone 20 of the
washing compartment 2 into the drum 3 at least until
the washing liquid in the zone 20 reaches a fifth pre-
determined level 45 which is less than the fourth pre-
determined level 44. The fifth predetermined level
45 may coincide with the second predetermined level
42 (for example, see figure 1).

[0029] The method also comprises the step of trans-
ferring into the drum 3 part of the liquid present in the
zone 20 of the washing compartment 2 if the step of
checking that the first configuration has been reached
returns a positive result.

[0030] The step of transferring into the drum 3 part of
the liquid present in the washing compartment 2 ends
when the step of transferring into the drum 3 part of the
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liquid determines a decrease of the level in the zone 20
equal to the predetermined increment (in particular, it
ends following a reduction of the level which compen-
sates for the increment on account of the excess washing
liquid which flowed from the drum 3 into the zone 20
during the implementation of the last iteration of the first
procedure).

[0031] In a specific constructional example embodi-
ment, at the end of the step of charging the washing liquid
into the drum 3 and before the step of checking that the
first configuration has been reached, the first procedure
involves the following steps:

- using the gauge 5 to determine the specific level of
liquid in the zone 20 of the compartment 2;

- assuming the predetermined reference level coin-
ciding with the specific level. The predetermined ref-
erence level could also vary (non-preferred embod-
iment) at all iterations of the first procedure.

[0032] The object of the present invention is also a
method for washing laundry implementing at least:

- the charging method having one or more of the tech-
nical features described above;

- a successive step of performing a wash cycle in
which each time that the level of liquid in the washing
compartment 2 exceeds a predetermined threshold,
the liquid is pumped from the washing compartment
into the drum 3, the predetermined threshold of the
level of liquid being completely under the drum 3.
The predetermined threshold advantageously coin-
cides with the third predetermined level 43.

[0033] The object of the present invention (in addition
to that already disclosed above) is also a method for
washing laundry comprising the steps of:

- performing a cycle 2 for charging washing liquid in
the washing compartment 2; the washing compart-
ment 2 comprising a drum 3 in which there is laundry
to be washed;

- performing a wash cycle successive to the cycle of
charging the washing liquid.

[0034] The step of performing a wash cycle is as fol-
lows. Each time that the level of liquid located in a lower
portion 21 of the washing compartment 2 exceeds a high-
er predetermined level 43, the washing liquid is pumped
from the lower portion 21 of the compartment 2 into the
drum 3 until the level of the liquid in the lower portion 21
of the compartment 2 reaches a lower level which is less
than or equal to alower predetermined level 42; the lower
predetermined level 42 being below (as seen when
viewed on the vertical) the higher predetermined level
43, which in turn is entirely under the drum 3.

[0035] The invention described above enables the
achievement of multiple advantages.
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[0036] Firstly, it allows only the quantity of water re-
quired to be charged, thus allowing savings in water con-
sumption; moreover, it avoids heating an unused volume
of water and moving the drum in contact with the volume
of water present in the bottom of the compartment (thus
generating dissipation on account of friction).

[0037] The invention thus conceived is susceptible to
several modifications and variants all falling within the
scope of the inventive concept characterizing it. Further-
more, all the details may be replaced by other technically
equivalent elements. In practice, any materials and di-
mensions may be employed, according to needs.

Claims

1. A method for charging a washing liquid in a laundry
washing machine (1) comprising a washing compart-
ment (2) housing a rotatable drum (3), the drum (3)
being designed to contain the laundry and compris-
ing: afront frame (31) which delimits an opening (32)
forloading/removing the laundry, a rear end wall (33)
opposite the opening (32), a perforated side wall (34)
extending between the rear end wall (33) and the
frame (31), at least one hole in the perforated side
wall (34) placing the inside of the drum (3) in fluid
communication with a zone (20) of the washing com-
partment (2), outside the drum (3); the method com-
prising the step of implementing a first iterative pro-
cedure comprising, in the following temporal order,
at least the following steps:

- charging a washing liquid into the drum (3), the
washing liquid charged into the drum (3) being
at least partly absorbed by the laundry inside
the drum (3), while washing liquid, if any,
charged into the drum (3) and not absorbed by
the laundry flows through the at least one hole
in the perforated side wall (34) into the zone (20)
of the washing compartment (2) outside the
drum (3);

- checking with a level gauge (5) that a first con-
figuration has been reached where, compared
to a predetermined reference level, there is a
predetermined increase of the level of liquid in
the washing compartment (2) on account of the
outflow from the drum (3) of the liquid not ab-
sorbed by the laundry; a negative result for this
check causing the first procedure to be repeated
until the check returns a positive result.

2. The method according to claim 1, characterized in
that the washing liquid charged into the drum (3)
and not absorbed by the laundry flows spontaneous-
ly into the washing compartment (2) by the effect of
gravity alone and while the drum (3) is stationary.

3. Themethodaccordingto claim 1 or 2, characterized
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in that the method comprises the step of transferring
into the drum (3) part of the liquid present in the zone
(20) of the washing compartment (2) if the step of
checking that the first configuration has been
reached returns a positive result.

The method according to any of the preceding
claims, characterized in that the step of charging
a washing liquid into the drum (3) comprises the fol-
lowing steps:

- feeding the washing liquid into the zone (20)
until, the level in the zone (2) reaches a first pre-
determined level (41);

- pumping the washing liquid from the zone (20)
to the drum (3) until the washing liquid in the
zone (20) of the compartment (2) reaches a sec-
ond predetermined level (42) less than the first
predetermined level (41);

the step of checking that the first configuration
has been reached returning a positive result if
the level of the liquid in the zone (20) is greater
than or equal to a third predetermined level (43)
which is greater than the second predetermined
level (42) by a preset quantity; it being possible
for the first, the second and the third predeter-
mined level (41, 42, 43) to have a different value
each time the first procedure is iterated.

The method according to claim 4, characterized in
that the predetermined reference level coincides
with the second predetermined level (42).

The method according to claim 4 or 5, characterized
in that the first predetermined level (41) is complete-
ly below the drum (3); it being possible for the first
predetermined level (41) to coincide with the third
predetermined level (43).

The method according to claim 4, 5 or 6, character-
ized in that the step of charging a washing liquid
into the drum (3) comprises the step of heating the
liquid present in the zone (20) of the washing com-
partment (2), the step of heating the washing liquid
being performed at least in part between the step of
feeding the washing liquid into the zone (20) and the
step of pumping the washing liquid from the zone
(20) into the drum (3).

The method according to any of the claims from 4 to
7, characterized in that the step of pumping the
washing liquid from the zone (20) into the drum (3)
starts when the value of the liquid temperature meas-
ured in the zone (20) exceeds a predetermined tem-
perature value.

The method according to any of the foregoing claims,
characterized in that the step of charging the wash-
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ing liquid into the washing compartment (2) compris-
es feeding a mixture of water and at least one chem-
ical washing detergent.

The method according to claim 9 when it depends
directly or indirectly on claim 4, characterized in
that the step of implementing the first procedure is
preceded by the step of:

- feeding water into the washing compartment
(2) until the level in the compartment (2) reaches
a fourth predetermined level (44), the fourth pre-
determined level (44) being completely under
the drum (3) and it being possible for it to coin-
cide with the first predetermined level (41);

- pumping the washing liquid from the washing
compartment (2) into the drum (3) at least until
the washing liquid in the drum (3) reaches a fifth
predetermined level (45) less than the fourth
predetermined level (44), it being possible for
the fifth predetermined level (45) to coincide with
the second predetermined level (42).

The method according to any of the preceding
claims, characterized in that the step of checking
with a level gauge (5) that the first configuration has
been reached occurs after a predetermined time in-
terval from the end of the step of charging a washing
liquid into the drum (3).

A method for washing laundry implementing at least:

- the charging method according to any of the
claims from 1 to 11;

- a subsequent step of performing a washing
cycle where the washing liquid is pumped from
the washing compartmentinto the drum (3) each
time the level of liquid in the washing compart-
ment (2) exceeds a predetermined threshold,
the predetermined threshold being completely
under the drum (3).
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