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(54) Method for washing laundry in a laundry washing machine and laundry washing machine

(57) The present invention relates to a method for
washing laundry in a laundry washing machine compris-
ing a washing tub external to a rotatable washing drum
suited to receive laundry; the method comprises a wash-
ing phase in which laundry (30) loaded into the washing
drum (4) is washed with water and detergent; a rinsing

phase in which the laundry (30) is rinsed by clean water;
and a spinning phase in which the washing drum (4) is
rotated in such a way to extract water from the loaded
laundry (30). The method comprises, between the rinsing
phase and the spinning phase, a heating phase in which
the laundry (30) is heated.
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Description

[0001] The present invention concerns the field of laun-
dry washing techniques.
[0002] In particular, the present invention refers to a
method for washing laundry in a laundry washing ma-
chine, and a laundry washing machine implementing the
method.

BACKGROUND ART

[0003] Nowadays the use of laundry washing ma-
chines, both "simple" laundry washing machines (i.e.
laundry washing machines which can only wash and
rinse laundry) and laundry washing-drying machines (i.e.
laundry washing machines which can also dry laundry),
is widespread.
[0004] In the present description the term "laundry
washing machine" will refer to both simple laundry wash-
ing machines and laundry washing-drying machines.
[0005] Laundry washing machines generally comprise
an external casing provided with a washing tub which
contains a rotatable perforated drum where the laundry
is placed.
[0006] A loading/unloading door ensures access to the
tub and the drum.
[0007] Laundry washing machines typically comprise
a detergent supply unit and a water inlet circuit for the
introduction of water and washing/rinsing products (i.e.
detergent, softener, etc.) into the tub.
[0008] Known laundry washing machines are also pro-
vided with water draining devices to drain the water from
the tub.
[0009] According to the known technique, a complete
washing cycle typically includes different phases during
which the laundry to be washed is subjected to adequate
treatments.
[0010] A washing cycle usually comprises a laundry
wetting phase with addition of a washing detergent, and
a main washing phase during which, according to the
washing program selected by the user, the water con-
tained in the tub is heated to a predetermined tempera-
ture and the drum is rotated, so as to apply a mechanical
cleaning action to the laundry.
[0011] After the main wash phase the water contained
in the drum is drained from the tub.
[0012] A successive step of the cycle comprises a rins-
ing phase which usually comprises one or more rinsing
cycles. In each rinsing cycle, clean rinse water is added
to the laundry, the drum is rotated, and the water is then
drained from the tub to the outside of the washing ma-
chine.
[0013] After the rinsing phase a final spinning phase
allows the extraction of the residual water contained in
the wet laundry.
[0014] In the spinning phase the drum is rotated, typ-
ically at a high rotation speed, for example about
1300-1500 rpm, to obtain the extraction of the water from

the laundry.
[0015] The water extracted during the spinning phase
is drained towards the outside by means of the water
draining devices.
[0016] However, the washing cycle of the known art
pose some drawbacks.
[0017] A first drawback posed by this known technique
is the fact that during the spinning phase the laundry is
pushed against the internal surface of the drum by the
centrifugal force acting on it, and therefore the fibres con-
stituting the textiles of the laundry are made very com-
pacted, and consequently much water remains trapped
in the laundry, which remains quite wet also after the
spinning phase.
[0018] A further drawback is represented by the fact
that at the end of the spinning phase, when the drum
stops, the laundry remains attached to the inner surface
of the drum causing difficulty for the user to take out the
laundry.
[0019] The object of the present invention is therefore
to overcome the drawbacks posed by the known tech-
nique.
[0020] It is a first object of the invention to implement
a washing method for washing laundry in a washing laun-
dry machine that makes it possible to obtain, at the end
of the spinning phase, a laundry which is more dry than
with the prior art methods.
[0021] It is a further object of the invention to implement
a washing method that makes it possible to obtain a more
easy detachment of the laundry at the end of the washing
cycle.

DISCLOSURE OF INVENTION

[0022] The present invention therefore relates, in a first
aspect thereof, to a method for washing laundry in a laun-
dry washing machine comprising a washing tub external
to a rotatable washing drum suited to receive laundry,
the method comprising:

- a washing phase in which laundry loaded into the
washing drum is washed with water and detergent;

- a rinsing phase in which the laundry is rinsed by clean
water; and

- a spinning phase in which the washing drum is ro-
tated in such a way to extract water from the loaded
laundry. The method comprises, between the rinsing
phase and the spinning phase, a heating phase in
which the laundry is heated.

[0023] Preferably the heating phase comprises directly
heating the loaded laundry. Advantageously the heating
phase comprises heating the loaded laundry with hot air.
Preferably the heating phase comprises heating the load-
ed laundry with infrared rays.
[0024] In a further embodiment the heating phase com-
prises heating the water that wets the loaded laundry.
[0025] In a further embodiment the heating phase com-
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prises heating the loaded laundry with steam.
[0026] In a further embodiment thereof the heating
phase comprises heating water in the washing tub.
[0027] Advantageously the step of heating water in the
washing tub comprises heating the water remaining in
the tub after the rinsing phase.
[0028] Preferably the method comprises the step of
adding a quantity of water into the washing tub between
the rinsing phase and the heating phase. Preferably the
heating phase comprises heating the added quantity of
water.
[0029] In a further embodiment the method comprises
re-circulating the water in the washing tub during the
heating phase.
[0030] Advantageously the heating phase comprises
increasing the temperature of the loaded laundry up to a
predetermined temperature. Preferably the predeter-
mined temperature is set according to the type of the
loaded laundry and/or to the quantity of the loaded laun-
dry.
[0031] In a further embodiment the duration of the
heating phase is prefixed and corresponds to a prede-
termined heating time. Preferably the predetermined
heating time is selectable by the user.
[0032] In an advantageous embodiment the predeter-
mined heating time depends on the type of the loaded
laundry and/or on the quantity of the loaded laundry Ad-
vantageously, the heating phase of the loaded laundry
comprises the activation of a heating device.
[0033] Preferably, the heating device belongs to the
group comprising: electric resistance, air heater, steam
source, microwaves source, infra-red rays, and combi-
nations thereof.
[0034] In a second aspect thereof, the present inven-
tion concerns a laundry washing machine suited to im-
plement the method of the invention described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Further characteristics and advantages of the
present invention will be highlighted in greater detail in
the following detailed description of some of its preferred
embodiments, provided with reference to the enclosed
drawings. In said drawings:

- Figure 1 shows a front view of a laundry washing
machine implementing the method according to the
invention;

- Figure 2 shows a side view of the laundry washing
machine shown in Figure 1;

- Figure 3 is a simplified flow chart of the basic oper-
ations of a method for washing laundry in the wash-
ing machine of Figure 1 according to a first embod-
iment of the invention;

- Figure 4 shows in detail an operation of the flow chart
of Figure 3;

- Figure 5 shows a further embodiment of Figure 4;
- Figure 6 shows a construction variant of the laundry

washing machine of Figure 1;
- Figure 7 is a simplified flow chart of the basic oper-

ations of a method for washing laundry in the wash-
ing machine of Figure 6;

- Figure 8 shows a further embodiment of Figure 7;
- Figure 9 shows another construction variant of the

laundry washing machine of Figure 1;
- Figure 10 is a simplified flow chart of the basic op-

erations of a method for washing laundry in the wash-
ing machine of Figure 9;

- Figure 11 shows a further embodiment of Figure 10.

DETAILED DESCRIPTION OF THE INVENTION

[0036] With reference to Figure 1 and Figure 2, a laun-
dry washing machine 1 is illustrated, in which a method
according to a first embodiment of the invention is ad-
vantageously implemented.
[0037] The laundry washing machine 1 comprises an
external casing or housing 2 in which a washing tub 3 is
provided, containing a rotatable perforated drum 4 where
the laundry 30 to be washed can be loaded.
[0038] The tub 3 and the drum 4 both have preferably
a substantially cylindrical shape.
[0039] A hollow space 12 is defined between the tub
3 and the drum 4.
[0040] The housing 2 is provided with a loading/un-
loading door 8 which allows access to the washing tub 3
and the drum 4.
[0041] The tub 3 is preferably suspended in a floating
manner inside the housing 2, advantageously by means
of a number of coil springs and shock-absorbers that are
not illustrated in the enclosed Figures.
[0042] The tub 3 is preferably connected to the casing
2 by means of an elastic bellows 7, or gasket.
[0043] The drum 4 is advantageously rotated by an
electric motor 11 which preferably transmits the rotating
motion to the shaft 14 of the drum 4, advantageously by
means of a belt/pulley system 13. In a different embod-
iment of the invention, the motor 11 can be directly as-
sociated with the shaft 14 of the drum 4.
[0044] A water inlet circuit 5 is arranged preferably in
the upper part of the laundry washing machine 1 and is
suited to supply water and washing/rinsing products (i.e.
detergent, softener, etc.) into the tub 3.
[0045] The water inlet circuit 5 preferably comprises a
removable drawer 6 provided with various compartments
suited to be filled with washing and/or rinsing products.
[0046] The water inlet circuit of a laundry washing ma-
chine is well known in the art, and therefore will not be
described in detail.
[0047] In the embodiment herein described, the water
is supplied into the tub 3 by making it flow through the
drawer 6.
[0048] In a preferred embodiment, the water which
reaches the tub 3 can selectively contain one of the prod-
ucts contained in the compartments of the drawer 6, or
such water can be clean and in this case it may reach

3 4 



EP 2 503 048 A1

4

5

10

15

20

25

30

35

40

45

50

55

the tub 3 directly, bypassing the compartments of the
drawer 6.
[0049] In an alternative embodiment of the invention,
a further separate water supply pipe can be provided,
which supplies exclusively clean water into the tub 3.
[0050] The water inlet circuit 5 also preferably com-
prises a water flow sensor, for example a flow meter,
which makes it possible to calculate the quantity of water
supplied into the tub 3.
[0051] Laundry washing machine 1 advantageously
comprises a water outlet circuit 15.
[0052] The water outlet circuit 15 advantageously
comprises a drain pump 16, a first pipe 17 connecting
the tub 3 to the drain pump 16 and an outlet pipe 18
ending outside the housing 2. The water outlet circuit 15
is suited to drain the liquid, i.e. dirty water or water mixed
with washing and/or rinsing products, from the tub 3 to
the outside.
[0053] The water outlet circuit 15 preferably comprises
a filtering device, not shown in the figures, placed be-
tween the bottom of the tub 3 and the drain pump 16 and
adapted to retain all the undesirable bodies (for example
buttons that have come off the laundry, coins erroneously
introduced into the laundry washing machine, etc.) that
have passed through the holes located on the surface of
the drum 4, or fallen onto the bottom of the tub 3 while
passing between the drum 4 and the tub 3, which could
damage or obstruct the drain pump 16.
[0054] This filtering device can preferably be removed,
and then for example cleaned, e.g. through a gate placed
advantageously on the front or back wall of the housing
2 of the laundry washing machine 1, not shown herein;
in a further embodiment, not illustrated, the filtering de-
vice can be accessed for example by the internal of the
drum 4, for example by a suitable opening obtained there-
in and selectively closed by a suitable cover, or by a re-
movable lifter of the drum 4.
[0055] Advantageously, laundry washing machine 1
comprises a device 19 suited to sense (or detect) the
water level inside the tub 3.
[0056] The device 19 preferably comprises a pressure
sensor which senses the pressure in the tub 3. In another
embodiment the device 19 comprises a level sensor (for
example mechanical, electro-mechanical, optical, etc.)
adapted to sense (or detect) the water level inside the
tub 3.
[0057] Advantageously, the laundry washing machine
1 comprises a heating device 20 adapted to heat the
laundry 30 and/or the water inside the laundry 30 and/or
the free water inside the tub 3. The heating device 20
preferably comprises a microwaves source. In further
embodiments the heating device 20 could comprise, for
example, a steam source, an air heater, an electrical
heater, etc.
[0058] Advantageously, the laundry washing machine
1 comprises a temperature sensor, not illustrated in the
figures, for sensing the temperature T.
[0059] In a preferred embodiment the temperature

sensor senses the temperature of the water present in
the tub 3. In a further embodiment, the temperature sen-
sor could sense the air temperature inside the tub 3. The
sensed temperature T gives also an indication of the tem-
perature Tr of the laundry 30. For example, it is possible
to estimate the temperature Tr of the laundry 30 from the
sensed temperature T by knowing the weight of the laun-
dry 30. The weight of the laundry 30 can be advanta-
geously calculated in know manner, for example through
the current absorbed by the motor 11, or by a weight
sensor, or derived directly from the parameters inputted
by the user.
[0060] Laundry washing machine 1 advantageously
comprises a control unit 22 connected to the various parts
of the laundry washing machine 1 in order to ensure its
operations. The control unit 22 is preferably, but not nec-
essarily, connected to the water inlet circuit 5, the water
outlet circuit 15, the heating device 20 and the electric
motor 11 and receives information from the various sen-
sors provided on the laundry washing machine 1, like for
example the flow meter of the water inlet circuit 5, the
pressure sensor 19 (or the level sensor) on the bottom
of the tub 3, the temperature sensor, etc.
[0061] Laundry washing machine 1 advantageously
comprises an interface unit, not visible in the enclosed
Figures, connected to control unit 22, accessible to the
user and by means of which the user may select and set
the washing parameters, such as, for example, a desired
washing program. Preferably, other parameters can op-
tionally be inserted by the user, for example the washing
temperature, the spinning speed, the load in terms of
weight of the laundry to be washed, etc.
[0062] Based on the parameters acquired by said in-
terface unit, the control unit 22 sets and controls the var-
ious parts of the laundry washing machine 1 in order to
carry out the desired washing program.
[0063] A first embodiment of the washing method ac-
cording to the invention is described here below with ref-
erence to the washing machine 1 shown in Figures 1 and
2 and with reference to the operation flow chart of Figure
3.
[0064] The laundry 30 to be washed is first placed in-
side the drum 4 (step 100). By operating on the interface
unit the user selects the desired washing program (step
110) depending for example on the type and on the dirty-
level of the products to wash. Furthermore, as said be-
fore, in a preferred embodiment it is possible for the user
to insert some parameters directly by the interface unit,
for example the value of the washing temperature, the
rotating speed of the drum 4 in the spinning phase, the
duration of washing cycle, etc.
[0065] Once the user has selected the desired washing
program, the control unit 22 sets the laundry washing
machine 1 so that it starts the washing cycle.
[0066] In a further embodiment, above described step
110 may be performed before step 100, i.e. before plac-
ing the laundry 30 into the drum 4.
[0067] In a first phase (step 120), also called wetting
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phase, a quantity of clean water is introduced into the
tub 3 for wetting, preferably completely, the laundry 30.
A prefixed quantity Qd of detergent is preferably also
added at this stage.
[0068] The introduction of clean water preferably takes
place through the water inlet circuit 5 that will provide for
feeding clean water into the tub 3.
[0069] The quantity of detergent Qd is preferably taken
from the drawer 6 and is advantageously, but not neces-
sarily, determined by the control unit 22.
[0070] The quantity of detergent Qd is preferably
based on the washing program selected by the user, and
advantageously depends on the quantity of loaded laun-
dry 30 (i.e. weight) and, preferably, also on the type (e.g.
cotton, wool, silk, etc.) of loaded laundry 30. Preferably,
during the wetting phase the clean water is also heated
through the activation of the heating device 20.
[0071] Once the wetting phase has been completed,
a main wash is started (step 130).
[0072] The main wash can be a typical wash cycle of
known washing machines. It advantageously comprises
successive rotations of the drum 4, preferably in clock-
wise and/or anticlockwise direction, advantageously at a
pre-determined rotational speed. The main wash cycle
is advantageously achieved by heating the water that
washes the laundry 30 and keeping the temperature of
the water to a desired and prefixed value or inside a pre-
fixed temperature range. The water temperature during
the main wash preferably depends on the washing pro-
gram set by the user, or it may advantageously be a pre-
fixed temperature set directly by user through the inter-
face unit.
[0073] In a preferred embodiment the heating of the
water is obtained by activating the heating device 20. At
the same time, the water temperature T is preferably con-
trolled by the control unit 22 through the value sensed
by the temperature sensor.
[0074] Once the main wash cycle has been completed,
a rinsing phase is performed (step 140). The rinsing
phase, as well known in the art, comprises the removal
from the laundry 30 of the dirty water produced during
the main wash cycle.
[0075] This dirty water usually also comprises the de-
tergent added in the wetting phase and used to wash the
laundry 30.
[0076] The rinsing phase advantageously starts by
draining the free dirty water from the tub 3, for example
by activating the drain pump 16 and, optionally, by con-
temporaneously rotating the drum 4 so as to extract dirty
water from the laundry 30 by the centrifugal force; the
rinsing phase continues by introducing clean water inside
the tub 3, which penetrates into the laundry 30; preferably
during this phase the drum 4 is rotated at a low speed
(e.g. at [40-60] rpm), so as to enhance the absorption of
clean water by the laundry. The drum 4 is then rotated
at a higher speed (e.g. [600-1000] rpm), so as to extract
the water and the possible residual detergent contained
in the laundry 30 by means of the centrifugal force which

allows the ejection of the water outwardly through the
holes of the drum 4.
[0077] The water expelled outside the drum 4 falls
down on the bottom of the tub 3 and is removed from the
tub 3; the removal operation preferably includes the
drainage of the water from the tub 3 towards the outside
of the washing machine 1 by means of the drain pump
16 that takes the water from the bottom of the tub 3 and
conveys it towards the outside through the outlet duct
18. The drainage of the water from the tub 3 towards the
outside of the washing machine 1 is advantageously per-
formed contemporaneously with or after the rotation of
the drum at higher speed, so as to extract the rinsing
water from the laundry.
[0078] The rinsing phase may preferably comprise
several consecutive cycles of the type just described, i.e.
consecutive steps of introduction of clean water followed
by rotations of the drum 4 and drainage of the water from
the tub 3 to the outside.
[0079] Once the rinsing phase has been completed,
the laundry 30 is substantially clean and contains residual
substantially clean water. The quantity of residual water
remaining inside the laundry 30 after the rinsing phase
depends on the rotational speed of the drum 4 during the
above mentioned rotation at a higher speed of the final
rinsing cycle. According to the invention, the washing pro-
gram comprises at this point a heating phase of the laun-
dry 30 (step 150).
[0080] After the rinsing phase, in fact, the residual wa-
ter inside the laundry 30 is substantially cold, typically a
temperature value around 20° C.
[0081] The heating of laundry 30 is advantageously
carried out by the activation of the heating device 20.
[0082] In a preferred embodiment, the laundry 30 may
be heated directly, for example by a source of hot air, or
of infrared rays (in this case the heating device advanta-
geously comprises said source of hot air, or of infrared
rays). In a further preferred embodiment the laundry 30
is heated by heating the water that wets the laundry 30,
for example by a microwave generator, preferably com-
prised in the heating device 20.
[0083] In both the above mentioned cases, the activa-
tion of the heating device 20 raises the temperature of
the laundry 30 to a heating temperature Tr.
[0084] In a first embodiment of the invention, shown in
detail in Figure 4, the heating phase (step 150) takes
place for a predetermined heating time trp, i.e. a time
control is provided for the heating phase.
[0085] In this case, in the first step of the heating phase,
the heating device 20 is activated (step 160).
[0086] If the heating time tr (i.e. the time lapsed from
the beginning of the heating phase) is less than the pre-
determined heating time trp (output "Yes" of step 170),
the heating device 20 is kept activated.
[0087] When the heating time tr reaches the predeter-
mined heating time trp (output "No" of step 170), the heat-
ing device 20 is turned off (step 180) and the heating
phase ends.
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[0088] The predetermined heating time trp is advanta-
geously set according to the type of loaded laundry and/or
the quantity of loaded laundry. For example for cotton
laundry, the heating time trp may be comprised between
10 and 15 minutes.
[0089] Hence the washing program continues with a
spinning phase (step 190). According to the known tech-
niques, the spinning phase preferably comprises one or
more high-speed rotation cycles of the drum 4 to remove
from the laundry 30 as much water as possible. Expres-
sion "high-speed" has to be interpreted as a speed which
allows removing a suitable quantity of water from the
laundry by the centrifugal force; suitable values of speed
are for example from 800 rpm to 1600 rpm.
[0090] During this phase, as known, the water from the
laundry 30 is ejected by the centrifugal force outwardly
through the holes of the drum 4.
[0091] The water expelled outside the drum 4 falls
down on the bottom of the tub 3 and is removed from the
tub 3 (after or contemporaneously with the spinning
phase) by means of the drain pump 16 that takes the
water from the bottom of the tub 3 and conveys it towards
the outside through the outlet duct 18.
[0092] During the spinning phase, the laundry 30 is
subjected to a high centrifugal force and therefore it is
pressed peripherally against the inner surface 4a of the
drum 4.
[0093] Once the spinning phase (step 190) terminates,
the washing program is completed.
[0094] At this point, the user takes the laundry 30 out
to proceed with the subsequent drying and/or ironing.
[0095] In case the washing program is performed in a
laundry washing-drying machine, after the spinning
phase (step 190) the laundry 30 may be advantageously
subjected to a drying phase inside the drum 4 (step 200).
[0096] According to the invention, the heating phase
of the laundry 30 (step 150) after the rinsing phase (step
140) and before the spinning phase (step 190) in the
washing program described above, acts advantageously
on the fibers of laundry 30.
[0097] The heating of laundry 30 determines the
stretching or spreading of the fibers of the fabric from
which the laundry 30 is constituted.
[0098] This stretching action reduces the negative ef-
fect on the laundry 30 due to the centrifugal force during
the spinning phase when the laundry 30 is pressed
against the inner surface 4a of the drum 4.
[0099] Thanks to the heating phase of the laundry 30,
the fibres constituting the textiles of the laundry are
stretched or spread, i.e. they are made less compacted,
and consequently water can easily be extracted from the
textile by the centrifugal force during the spinning phase.
[0100] Moreover, thanks to the heating phase of the
laundry 30, the surface tension of the water contained in
the laundry 30 is reduced, which favours the extraction
of the water from the laundry 30 during the spinning
phase.
[0101] Still advantageously, the laundry 30 washed

with the washing method of the invention and therefore
subjected to the heating phase after the rinsing phase
and before the spinning phase, is softer to the touch than
laundry 30 washed with the washing program of the prior
art.
[0102] A further advantage deriving from the stretching
action on the fibers during the heating phase is that at
the end of spinning phase the laundry 30 is easily de-
tached from the inside surface 4a of the drum 4. This
facilitates the extraction of laundry 30 from the drum 4
for the user.
[0103] With reference to the flow chart of Figure 5 an-
other embodiment of the heating phase of the method of
the invention (step 150’) is illustrated.
[0104] This embodiment differs from the one previous-
ly described with reference to Figure 4 for the fact that
the activation of the heating device 20 depends not only
on the control of a time interval (step 170) but also on
the control of the temperature Tr of the laundry 30.
[0105] As mentioned above, the temperature Tr of the
laundry 30 can be preferably estimate from the sensed
temperature T. The sensed temperature T may be, for
example, the temperature of the water present in the tub
3 or the air temperature inside the tub 3. Clearly any other
technique or method may be used to determine or esti-
mate the temperature Tr of the laundry 30.
[0106] In the example of Figure 5, after the rinsing
phase (step 140), a first check of the laundry temperature
Tr is performed (step 151). If the laundry temperature Tr
is below a predetermined minimum temperature Tmin
(output "Yes" of step 151) the heating device 20 is acti-
vated (step 160).
[0107] It follows a second check of the laundry tem-
perature Tr (step 152). If the laundry temperature Tr is
higher than a predetermined maximum temperature
Tmax (output "Yes" of step 152), the heating device 20
is deactivated (step 153).
[0108] The control of the heating time tr is then per-
formed (step 170) in the same way as described with
reference to Figure 4.
[0109] If the heating time tr is less than the predeter-
mined heating time trp (output "Yes" of step 170), the
washing program goes back to the temperature control
by checking the minimum temperature Tmin (step 151)
and the maximum temperature Tmax (step 152). When
the heating time tr reaches the predetermined heating
time trp (output "No" of step 170), the heating device 20
is turned off (step 180) and the heating phase (step 150’)
ends. Hence the washing program continues with a spin-
ning phase (step 190) and, in case of a laundry washing-
drying machine, it may also comprise a drying phase
(step 200).
[0110] During the heating phase, therefore, the laun-
dry temperature Tr is kept in a temperature range be-
tween the minimum temperature Tmin and the maximum
temperature Tmax for a predetermined time interval trp.
[0111] The minimum temperature Tmin is preferably
comprised between 20°C and 30°C, and the maximum
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temperature Tmax is preferably comprised between
45°C and to 55 °C.. In a further preferred embodiment,
the minimum temperature Tmin and the maximum tem-
perature Tmax are preferably chosen very close to each
other so that the temperature Tr of the laundry 30 during
the heating phase is kept substantially constant.
[0112] In this case, the minimum temperature Tmin
and the maximum temperature Tmax are both preferably
chosen equal to 55° C.
[0113] The predetermined temperature Tr is advanta-
geously set according to the type of the loaded laundry
and/or the quantity of loaded laundry.
[0114] The predetermined time interval trp is advanta-
geously comprised between 10 and 15 minutes for cotton
laundry.
[0115] During the heating phase (step 150 or 150’),
one or more rotation cycles of the drum 4 are preferably
performed (step 154).
[0116] In a preferred embodiment, a continuous rota-
tion is performed, preferably at a low rotation speed, for
example comprised between around 1 and 2 rpm; this
range of rotation speeds is particularly advantageous,
because it allows moving the laundry in such a way to
obtain an effective heating of the latter, without increasing
the energy consumption of the machine due to the rota-
tion of the drum, and, in the case in which a certain quan-
tity of water remains in the bottom of the tub, without
causing an excessive absorption of the water by the laun-
dry.
[0117] In further embodiments, successive rotation cy-
cles are performed at prefixed time interval, preferably
at low speed (for example around [12] rpm, with the
same advantages mentioned above).
[0118] In another advantageous embodiment, during
the heating phase (150 or 150’) the drum 4 is rotated by
applying, about every minute, a rotation speed of about
[30-60] rpm for about one second; in such a way the drum
performs about one or two rotations every minute.
[0119] In any of the above described cases, however,
the low rotation of the drum 4 during the heating phase
(150 or 150’) causes the laundry 30 to be gently moved
up-side down so that a more uniform heating of the laun-
dry 30 is obtained.
[0120] A construction variant of the washing machine
300 implementing the method of the invention is shown
on Figure 6.
[0121] This embodiment differs from the washing ma-
chine 1 shown in Figures 1 and 2 for the fact that the
heating device comprises an electrical resistor 320
placed on the bottom of the tub 3.
[0122] Figure 7 shows the flow chart of the washing
program of the invention performed in the washing ma-
chine 300 of Figure 6.
[0123] The initial phases of the washing program from
the loading of the laundry (step 100) to the rinsing phase
(step 140) are the same as described above.
[0124] After the rinsing phase (step 140) a first prefixed
quantity of clean water Qw (step 153) is introduced in the

tub 3. The prefixed quantity Qw of clean water is prefer-
ably set to reach a first level L1 in the tub 3. At this level
L1 the water substantially covers the resistor 320 and
wets the lower portion of the laundry 30. The introduction
of clean water takes place advantageously through the
water inlet circuit 5. The amount of water Qw introduced
in this phase may be of a small entity, such for example
comprised between 1.8 liters and 2.2 liters in a 7 Kg load
washing machine. The amount of water Qw depend on
the specific shape of the washing tub 3 and on the position
of the electrical resistor 320 in the tub 3; the amount of
water Qw is advantageously not lower than the minimum
amount of water necessary to completely cover the elec-
trical resistor 320, so as to avoid the overheating of the
latter.
[0125] The successive step comprises a heating
phase (step 150 or 150’) performed by the activation of
the electrical resistor 320, so that the clean water Qw
which covers the electrical resistor 320 is advantageous-
ly heated.
[0126] The heating phase preferably may be of the
type described above, either with a time control (step
150) or with a time and temperature control (step 150’).
[0127] The heated water Qw at level L1 advantageous-
ly heats the laundry 30 which is partially immersed there-
in.
[0128] The heated water may also advantageously
leads to the creation of steam that increases efficiency
in heating the laundry 30.
[0129] In a further embodiment, in order to increase
uniform heating of the laundry 30, one or more rotation
cycles of the drum 4 during the heating phase (step 150
or 150’) are preferably performed (step 154).
[0130] In this way, in the same way as described above
with reference to Figure 3, the laundry 30 is gently moved
up-side down so that the hated water wets and heats
uniformly the laundry 30.
[0131] Once the heating phase (step 150 or 150’) has
been completed, the washing program continues with a
spinning phase (step 190) and, in case of a laundry wash-
ing-drying machine, it may also comprise a further drying
phase (step 200).
[0132] In the embodiment just described, the water lev-
el L1 is sufficient to cover the electrical resistor 320 and
also to keep the lower portion of the laundry 30 wetted.
[0133] In a further embodiment, the prefixed quantity
of water Qw’ introduced in the tub 3 is preferably set to
reach a second level L2 in the tub 3, indicated by a dashed
line in Figure 6. At this level L2 the water substantially
covers the resistor 320 while it does not wet the laundry
30. The amount of water Qw’ introduced in this phase
may be further reduced, such for example 1.5 liters in a
7 Kg load washing machine; however the amount of water
Qw’ must be not lower than the minimum amount of water
necessary to completely cover the electrical resistor 320,
so as to avoid the overheating of the latter.
[0134] In the successive heating phase (step 150 or
150’) the heated water Qw’ leads to the creation of steam
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which in turn heats the laundry 30.
[0135] In order to increase uniform heating of the laun-
dry 30, rotation cycles of the drum 4 are again preferably
performed (step 154) during the heating phase (step 150
or 150’). Thanks to the introduction of a smaller quantity
of water Qw’ the consumption of water is further reduced.
[0136] Figure 8 shows the flow chart of a further em-
bodiment of the washing program of the invention per-
formed in the washing machine 300 of Figure 6.
[0137] This method differs from the method described
with reference to Figure 7 for the fact that the introduction
of clean water after the rinsing phase and before the heat-
ing phase (step 150 or 150’) is advantageously avoided
(i.e. it is not performed).
[0138] In this case, the water subjected to heating in
the heating phase is the residual water left on the bottom
of the tub 3 at the end of the rinsing phase. Clearly, the
rinsing phase (step 140’) in this case terminates without,
or with an only partial, drainage of the water outside, as
instead usually occurs.
[0139] This embodiment is preferably implemented
when the rinsing phase provides for successive rinsing
cycles. In this case, successive drainages of water take
place after introduction of clean water and drum rotation,
except in the last cycle in which the water drainage is
omitted (or performed only partially) and the residual wa-
ter is kept on the bottom of the tub 3. Because of the
multiple drainage operations with expulsion of water, the
residual water in the last cycle may be considered sub-
stantially clean and advantageously heated in the heating
phase (step 150 or 150’).
[0140] Therefore in the embodiment of Figure 8, as
said before, the step of adding water after the rinsing
phase and before the heating phase is advantageously
omitted and the overall consumption of water for washing
the laundry 30 is further reduced.
[0141] Figure 9 shows a construction variant washing
machine 400 implementing the method of the invention.
[0142] This washing machine 400 differs from the
washing machine 300 shown in Figure 6 for the fact that
the water outlet circuit 415 is advantageously provided
with a recirculation circuit 416 adapted to drain liquid from
a bottom region of the tub 3 and to re-admit such a liquid
into a higher region of the tub 3.
[0143] The water outlet circuit 415 advantageously
comprises a drain pump 16, a first pipe 17 connecting
the tub 3 to the drain pump 16, an outlet pipe 18 ending
outside the housing 2 and a recirculation pipe 61 with a
terminal nozzle 61a. The recirculation pipe 61 advanta-
geously ends in an upper region of the tub 3. A two-way
valve 65 is preferably interposed between the drain pump
16, the outlet pipe 18 and the recirculation pipe 61. The
two-way valve 65 is preferably properly controlled by the
control unit 22 in order to allow selective drainage to-
wards the outside through the outlet duct 18 or towards
the upper region of the tub 3 through the recirculation
pipe 61.
[0144] In a further embodiment, not illustrated, the re-

circulation circuit comprises a dedicated recirculation
pipe connecting a bottom region of the tub with and higher
region of the latter, and provided with a dedicated recir-
culation pump; in this case the recirculation circuit is ad-
vantageously completely separated from the water outlet
circuit. Recirculation circuit of a laundry washing machine
is well known in the art, and therefore will not be described
in more detail.
[0145] Figure 10 shows the flow chart of the washing
program of the invention performed in the washing ma-
chine 400 of Figure 9.
[0146] The initial phases of the washing program from
the loading of the laundry (step 100) to the rinsing phase
(step 140) are the same as described above.
[0147] After the rinsing phase (step 140) a prefixed
quantity of clean water Qw (step 153) is introduced in the
tub 3. The prefixed quantity Qw of clean water is prefer-
ably set to reach a first level L1 in the tub 3. At this level
L1 the water substantially covers the resistor 320 and
wets the lower portion of the laundry 30. The introduction
of clean water takes place advantageously through the
water inlet circuit 5. The amount of water Qw introduced
in this phase may be of a small entity, such for example
comprised between 1.8 liters and 2.2 liters in a 7 Kg load
washing machine. The amount of water Qw depend on
the specific shape of the washing tub 3 and on the position
of the electrical resistor 320 in the tub 3; the amount of
water Qw is advantageously not lower than the minimum
amount of water necessary to completely cover the elec-
trical resistor 320, so as to avoid the overheating of the
latter.
[0148] The successive step comprises a heating
phase (step 150 or 150’) by means of the activation of
the electrical resistor 320. The clean water Qw which
covers the electrical resistor 320 is therefore advanta-
geously heated.
[0149] The heating phase preferably may be of the
type described above, either with a time control (step
150) or with a time and temperature control (step 150’).
[0150] The heated water Qw at level L1 advantageous-
ly heats the laundry 30 which is partially immersed there-
in.
[0151] The heated water may also advantageously
leads to the creation of steam that increases efficiency
in heating the laundry 30.
[0152] In a further embodiment, as already described
above, the prefixed quantity of water Qw’ introduced in
the tub 3 is preferably set in such a way to reach a second
level L2, indicated by a dashed line in Figure 9, that cov-
ers the resistor 320 but does not wet the laundry 30.
[0153] According to this embodiment, during the heat-
ing phase (step 150 or 150’) a recirculation phase (step
155) advantageously occurs. The recirculation phase
(step 155) preferably includes the activation of the recir-
culation circuit 416.
[0154] The heated water from the bottom of the tub 3
is drained towards the upper part of the tub 3 preferably
by means of the drain pump 16 that takes the water from
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the bottom of the tub 3 and conveys it towards the upper
part of the tub 3 through the recirculation pipe 61, via the
valve 65 opportunely driven by the control unit 22.
[0155] The heated water conveyed by the recirculation
pipe 61 advantageously wets the laundry 30 from above.
A more homogenous wetting and heating of the laundry
30 is therefore obtained.
[0156] To further facilitate the heating of the laundry
30, during the heating phase (step 150 or 150’) and the
recirculation phase (step 155), one or more rotation cy-
cles of the drum 4 are preferably performed (step 154).
[0157] Once the heating phase (step 150 or 150’) has
been completed, the washing program continues with a
spinning phase (step 190) and, in case of a laundry wash-
ing-drying machine, it may also comprise a further drying
phase (step 200).
[0158] Figure 11 shows the flow chart of a further em-
bodiment of the washing program of the invention per-
formed in the washing machine 400 of Figure 9.
[0159] This embodiment differs from the method de-
scribed with reference to Figure 10 for the fact that the
introduction of clean water after the rinsing phase and
before the heating phase (step 150 or 150’) is advanta-
geously avoided.
[0160] In this case, as already explained before with
reference to the embodiment of Figure 8, the water sub-
jected to heating in the heating phase is the residual water
left on the bottom of the tub 3 at the end of the rinsing
phase.
[0161] In this embodiment, the overall consumption of
water for washing the laundry 30 is further reduced.
[0162] It has to be noted that the recirculation circuit
416 may be advantageously used for recirculation of liq-
uid (water or water with detergent) also during the wetting
and/or the main wash phase, as well know in the art.
[0163] It has thus been shown that the present inven-
tion allows all the set objects to be achieved. In particular,
it makes it possible to obtain a washing cycle of a laundry
washing machine that allows spreading or stretching (i.e.
making less compacted) the fibres constituting the tex-
tiles of the laundry, so that water can easily be extracted
from the textile by the centrifugal force during the spinning
phase; this allows obtaining a drier laundry after the spin-
ning phase.
[0164] While the present invention has been described
with reference to the particular embodiments shown in
the figures, it should be noted that the present invention
is not limited to the specific embodiments illustrated and
described herein; on the contrary, further variants of the
embodiments described herein fall within the scope of
the present invention, which is defined in the claims.
[0165] It is underlined that the laundry washing ma-
chines illustrated in the enclosed figures, and with refer-
ence to which some embodiments of the method accord-
ing to the invention have been described, are of the front-
loading type; however it is clear that the method accord-
ing to the invention can be applied as well to a top-loading
washing machine, substantially without any modification.

Claims

1. Method for washing laundry (30) in a laundry wash-
ing machine (1; 300; 400) comprising a washing tub
(3) external to a rotatable washing drum (4) suited
to receive laundry (30), the method comprising:

- a washing phase in which laundry (30) loaded
into said washing drum (4) is washed with water
and detergent;
- a rinsing phase in which said laundry (30) is
rinsed by clean water; and
- a spinning phase in which said washing drum
(4) is rotated in such a way to extract water from
said loaded laundry (30),

characterized in that
the method comprises, between said rinsing phase
and said spinning phase, a heating phase in which
said laundry (30) is heated.

2. Method according to claim 1, characterized in that
said heating phase comprises directly heating said
loaded laundry (30).

3. Method according to claim 1, characterized in that
said heating phase comprises heating the water that
wets said loaded laundry (30).

4. Method according to any of the preceding claims,
characterized in that said heating phase comprises
heating said loaded laundry (30) with steam.

5. Method according to any of the preceding claims,
characterized in that said heating phase comprises
heating water in said washing tub (3).

6. Method according to claim 5, characterized in that
said step of heating water in said washing tub (3)
comprises heating the water remaining in said tub
after said rinsing phase.

7. Method according to any of the preceding claims,
comprising the step of adding a quantity (Qw, Qw’)
of water into said washing tub (3) between said rins-
ing phase and said heating phase.

8. Method according to claim 7, characterized in that
said heating phase comprises heating said added
quantity (Qw, Qw’) of water.

9. Method according to any of the preceding claims,
comprising re-circulating the water in the washing
tub (3) during said heating phase.

10. Method according to any of the preceding claims,
characterized in that the heating phase comprises
increasing the temperature of said loaded laundry
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(30) up to a predetermined temperature (Tr).

11. Method according to claim 10, characterized in that
said predetermined temperature (Tr) is set according
to the type of said loaded laundry (30) and/or to the
quantity of said loaded laundry (30).

12. Method according to any of the preceding claims,
characterized in that the duration of said heating
phase is prefixed and corresponds to a predeter-
mined heating time (tr).

13. Method according to claim 12, characterized in that
said predetermined heating time (tr) is selectable by
the user.

14. Method according to claim 12, characterized in that
said predetermined heating time (tr) depends on the
type of said loaded laundry (30) and/or on the quan-
tity of said loaded laundry (30).

15. A laundry washing machine (1; 300; 400) suited to
implement a method according to any of the preced-
ing claims.
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