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(54) Laundry washing-drying machine and washing-drying cycle

(57) The present invention relates to a laundry wash-
ing-drying machine comprising: a washing tub containing
a rotatable drum adapted to receive laundry; a water sup-
ply circuit to supply water into said washing tub; a wash-
ing product supplier to supply a washing products into
said washing tub; a drain circuit provided with a drain
pump which activation causes liquid to be drained from
said washing tub; and a control unit configured for making
said laundry washing-drying machine to perform a wash-
ing-drying cycle. Such a washing-drying cycle comprises
the following phases: a) a wetting phase in which clean
water and washing detergent are admitted into said
washing tub; b) a main washing phase during which said
rotatable drum is rotated at speed causing the laundry
to tumble inside said rotatable drum; c) a first drain phase
in which said drain pump is activated for draining liquid
from said washing tub; d) a rinsing phase comprising two
or more rinsing cycles wherein clean rinse water is first
added to the laundry, said rotatable drum is rotated at
speed causing the laundry to tumble inside said rotatable
drum, and then said drain pump is activated for draining
rinse water from said washing tub, e) a final spin phase
during which said rotatable drum is rotated at a speed
above a threshold speed value at which the laundry sticks
to the lateral surface of the rotatable drum, so as to
squeeze said laundry and extract water from the latter,
and said drain pump is activated for draining liquid from
said washing tub; f) a hot-air drying phase during which
hot air is circulated into said rotatable drum so that it
passes through the laundry, removing moisture from the
latter. Between the end of the main washing phase b)
and the second of the two or more rinsing cycles of the
rinsing phase d), the speed of the drum is kept below the
threshold speed value at which the laundry sticks to the
lateral surface of the rotatable drum.
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Description

[0001] The present invention concerns the field of laun-
dry washing-drying techniques.
[0002] In particular, the present invention refers to a
laundry washing-drying machine capable of performing
a more efficient control of the zeolite particles deposited
onto the washed-dried laundry during a washing-drying
cycle.

BACKGROUND ART

[0003] Nowadays the use of laundry washing-drying
machines (i.e. laundry washing machines which can also
dry laundry) is widespread.
[0004] Laundry washing-drying machines generally
comprise an external casing provided with a washing tub
which contains a rotatable perforated drum where the
laundry is placed.
[0005] A loading/unloading door ensures access to the
drum.
[0006] Laundry washing-drying machines typically
comprise a water inlet circuit and a products supply unit
for the introduction of water and washing/rinsing products
(i.e. detergent, softener, etc.) into the tub.
[0007] Known laundry washing-drying machines are
also provided with water draining devices comprising a
drain pump that may operate both during the initial phas-
es of the washing program and at the end of the same
to drain the dirty water.
[0008] According to the known technique, a complete
washing-drying program typically includes different
phases during which the laundry to be washed-dried is
subjected to adequate treatments.
[0009] A washing-drying cycle usually comprises a
wetting phase, a main washing phase, a rinsing phase,
a final spin phase, and a hot-air drying phase.
[0010] In the wetting phase clean water and washing
detergent are admitted into the washing tub, in such a
way to wet the laundry contained therein.
[0011] The wetting phase is followed by a main wash-
ing phase during which the drum is rotated at relatively
low speed (typically 40-50 rpm); during the wetting phase
and/or during the main washing phase the liquid con-
tained in the tub is typically heated to a predetermined
temperature based on the washing program selected by
the user. As mentioned above, during the main washing
phase the drum is rotated at a relatively low speed, so
as to apply a mechanical cleaning action to the laundry.
At the end of the main washing phase the drum is typically
rotated at a quite high rotation speed (typically comprised
between 300 - 1100 rpm), in such a way that dirty washing
liquid (i.e. water mixed with detergent) is extracted from
the laundry, and this dirty washing liquid is drained by
the water draining devices.
[0012] This phase is followed by a rinsing phase which
usually comprises one or more rinsing cycles. In the rins-
ing cycle, clean rinse water is first added to the laundry,

the drum is rotated at low speed (typically 40-50 rpm),
so that water is absorbed by the laundry, and then the
drum is subjected to a spin at a quite high speed (typically
comprises between 300-1100 rpm), so as to extract from
the laundry water, detergent and possible dirty particles
not previously removed: contemporaneously or after this
spin, the dirty water extracted from the laundry is drained
from the tub to the outside by the water draining devices.
At the end of each rinsing cycle, therefore, a spin phase
is conducted to squeeze the laundry and improve water
extraction. The spin of the last rinsing cycle is performed
at a speed higher (typically comprised between 800-1800
rpm) than the previous ones, so as to extract from the
laundry as much water as possible; the last spin is there-
fore the final spin phase of the washing-drying cycle.
[0013] After the final spin phase, before removing the
laundry from the washing drum, a hot-air drying phase
is performed, during which hot air (heated by an electric
heater or a heat pump system for example between 70°C
and 100°C), is circulated into the washing drum, so that
it passes through the laundry, removing moisture from
the latter. During this phase the drum is typically rotated
at low speed (e.g. 40-50 rpm), so as to favour the contact
of hot air with all the laundry contained in the drum.
[0014] This known technique has however a problem;
nowadays many detergents contain zeolite particles that
are used in order to reduce the water hardness during
the washing cycle; these particles have also the property
of absorbing a great amount of water at room-tempera-
ture; spinning the laundry at a speed higher than around
300 rpm causes such zeolite particles, containing water
absorbed during the previous phases, to deeply pene-
trate into the laundry weave, so that they can’t be re-
moved together with water by the water draining devices.
During the hot-air drying phase zeolite particles, touched
by hot air, releases water and in the end, also due to the
slow movements of the drum which tumble the laundry,
they come out from the laundry, appearing as an unpleas-
ant white powder on the laundry when the latter is ex-
tracted from the machine; in addition these zeolite parti-
cles can obstruct one or more of the components of the
hot air circuit (for example the evaporator typically
present in the latter)
[0015] The presence of zeolite particles containing wa-
ter into the laundry during hot-air phase causes also the
drawback of worsening the performances of the hot-air
phase, since an additional amount of water has to be
extracted from the laundry.
[0016] Therefore the object of the invention is providing
a laundry washing-drying machine provided with a wash-
ing-drying cycle which guarantees that the laundry is
clean (and in particular not dirtied by any white powder
due to the presence of zeolite particles) at the end of the
washing-drying cycle.
[0017] It is another object of the invention to provide a
laundry washing-drying machine provided with a wash-
ing-drying cycle having a high efficiency even while using
a detergent containing zeolite particles, without worsen-
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ing the washing performances.

DISCLOSURE OF INVENTION

[0018] The applicant has found that by keeping, be-
tween the end of a main washing phase and the second
of two or more rinsing cycles of a rinsing phase of a wash-
ing-drying cycle, the speed of the rotatable drum of a
washing drying machine below a threshold speed value
at which the laundry sticks to the lateral surface of the
rotatable drum, zeolite particles contained in the deter-
gent do not deeply penetrate into the laundry weave, so
that they can be easily removed together with water by
the water draining devices of the machine, and they do
not appear as an unpleasant white powder on the laundry
when the latter is extracted from the machine after the
end of the washing-drying cycle.
[0019] Advantageously, if a certain amount of addition-
al water is added during a first rinsing phase without ac-
tivating any spinning phases, the risk of later formation
of an excessive amount of zeolite powder particles de-
posited onto the laundry in the washing tub due to a later
on activated spinning phase in a washing-drying cycle is
still more reduced.
[0020] In compliance with the above aims, according
to the present invention there is provided a laundry wash-
ing-drying machine as claimed in Claim 1 and preferably,
though not necessarily, in any one of the dependent
Claims.
[0021] Such a laundry washing-drying machine of the
present invention is of the type comprising:

- a washing tub containing a rotatable drum adapted
to receive laundry;

- a water supply circuit to supply water into said wash-
ing tub;

- a washing product supplier to supply a washing prod-
ucts into said washing tub;

- a drain circuit provided with a drain pump which ac-
tivation causes liquid to be drained from said wash-
ing tub; and

- a control unit configured for making said laundry
washing-drying machine to perform a washing-dry-
ing cycle.

[0022] Such a washing-drying cycle comprises the fol-
lowing phases:

a) a wetting phase in which clean water and washing
detergent are admitted into said washing tub;

b) a main washing phase during which said rotatable
drum is rotated at speed causing the laundry to tum-
ble inside said rotatable drum;

c) a first drain phase in which said drain pump is
activated for draining liquid from said washing tub;

d) a rinsing phase comprising two or more rinsing
cycles wherein clean rinse water is first added to the
laundry, said rotatable drum is rotated at speed caus-
ing the laundry to tumble inside said rotatable drum,
and then said drain pump is activated for draining
rinse water from said washing tub,

e) a final spin phase during which said rotatable drum
is rotated at a speed above a threshold speed value
at which the laundry sticks to the lateral surface of
the rotatable drum, so as to squeeze said laundry
and extract water from the latter, and said drain pump
is activated for draining liquid from said washing tub;

f) a hot-air drying phase during which hot air is cir-
culated into said rotatable drum so that it passes
through the laundry, removing moisture from the lat-
ter.

[0023] Furthermore, in such a washing-drying cycle
between the end of said a main washing phase b) and
the second of said two or more rinsing cycles of said
rinsing phase d), the speed of said rotatable drum is kept
below said threshold speed value at which the laundry
sticks to the lateral surface of the rotatable drum.
[0024] In this way, since the speed of the rotatable
drum is kept below said threshold speed value between
the end of the main washing phase b) and the second of
said two or more rinsing cycles of the rinsing phase d),
a preliminary spin phase is not present in such a portion
of the laundry washing-drying cycle. It is underlined that
in the first rinsing cycle of the rinsing phase the presence
of zeolite particles in the water within the tub is still high,
and therefore if a spin phase were performed in this part
of the rinsing phase the risk that zeolite particles deeply
penetrate into the laundry, so that they can’t be removed
in a further rinsing cycle, would be very high; keeping the
speed of the drum below threshold speed value at which
the laundry sticks to the lateral surface of the rotatable
drum in the first rinsing cycle of the rinsing phase ensures
that the zeolite particle do not deeply penetrate into the
laundry and so that these zeolite particles can be easily
removed from the laundry together with the rinsing water.
[0025] Furthermore and preferably, in one embodi-
ment of the present invention, said control unit is config-
ured for making said laundry washing-drying machine to
perform also a standard washing cycle comprising:

a1) a standard wetting phase in which clean water
and washing detergent are admitted into said wash-
ing tub;

b1) a standard main washing phase during which
said rotatable drum is rotated at speed causing the
laundry to tumble inside said rotatable drum;
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c1) a first standard drain phase in which said rotat-
able drum is rotated at a speed above a threshold
speed value at which the laundry sticks to the lateral
surface of the rotatable drum, so as to squeeze said
laundry and extract water from the latter, and in which
said drain pump is activated for draining liquid from
said washing tub;

d1) a standard rinsing phase comprising one or more
rinsing cycles wherein clean rinse water is first added
to the laundry, said rotatable drum is rotated at speed
causing the laundry to tumble inside said rotatable
drum, said drum is rotated at a spin speed adapted
to stick said laundry to the lateral surface of the ro-
tatable drum, so as to squeeze said laundry and ex-
tract water from the latter, and said drain pump is
activated for draining rinse water from said washing
tub,

wherein the amount of clean rinse water added to the
laundry during the first of said two or more rinsing cycles
of said rinsing phase d) of said washing-drying cycle is
higher than the amount of clean rinse water added to the
laundry during said one or more rinsing cycles of said
standard rinsing phase d1) of said standard washing cy-
cle.
[0026] In this way the laundry washing-drying machine
of the present invention, in addition to be allowed to per-
form a washing-drying cycle as disclosed above with no
preliminary spinning phase between the end of the main
washing phase b) and the second of said two or more
rinsing cycles of the rinsing phase d), is also allowed to
perform a standard washing-drying cycle, wherein a first
spin phase occurs during a first standard drain phase c1).
[0027] Furthermore, by adding more clean rinse water
during the first of said two or more rinsing cycles of said
rinsing phase d) of said washing-drying cycle rather than
during said one or more rinsing cycles of said standard
rinsing phase d1), it is possible to compensate the ab-
sence of the spin phase in the first rinsing cycle of the
washing-drying cycle; in fact the lower squeezing of the
laundry (and therefore the lower extraction from the latter
of water mixed with dirt particles and detergent), can be
compensated by adding more clean water in this rinsing
cycle, since more clean water increases the dilution of
the dirt particles and detergent, with the effect of reducing
the concentration of such dirt particles and detergent into
the laundry.
[0028] In another advantageous embodiment of the
present invention, said control unit is configured for mak-
ing said laundry washing-drying machine to perform also
a standard washing cycle comprising:

a1) a standard wetting phase in which clean water
and washing detergent are admitted into said wash-
ing tub;

b1) a standard main washing phase during which

said rotatable drum is rotated at speed causing the
laundry to tumble inside said rotatable drum;

c1) a first standard drain phase in which said rotat-
able drum is rotated at a speed above a threshold
speed value at which the laundry sticks to the lateral
surface of the rotatable drum, so as to squeeze said
laundry and extract water from the latter, and in which
said drain pump is activated for draining liquid from
said washing tub;

d1) a standard rinsing phase comprising one or more
rinsing cycles wherein clean rinse water is first added
to the laundry, said rotatable drum is rotated at speed
causing the laundry to tumble inside said rotatable
drum, said drum is rotated at a spin speed adapted
to stick said laundry to the lateral surface of the ro-
tatable drum, so as to squeeze said laundry and ex-
tract water from the latter, and said drain pump is
activated for draining rinse water from said washing
tub,

wherein, the number of rinsing cycles of said rinsing
phase d) of said washing-drying cycle is higher than the
number of rinsing cycles of said standard rinsing phase
d1) of said standard washing cycle.
[0029] Increasing the number of rinsing cycles of the
rinsing phase d) with respect to the number of rinsing
cycles of the standard rinsing phase d1) of said standard
washing cycle has the effect of compensating the lack of
the spin phase in the first rinsing cycle of the washing-
drying cycle; in fact the lower squeezing of the laundry
(and therefore the lower extraction from the latter of water
mixed with dirt particles and detergent), can be compen-
sated by one or more rinsing cycles.
[0030] In still another advantageous embodiment of
the present invention, both the features separately dis-
closed above (adding more water to a single rinsing cycle
and adding one or more rinsing cycles) can be contem-
poraneously present, with the effect of improving more
and more the rinsing effect.
[0031] Furthermore and preferably, in whichever em-
bodiment of the present invention, during said rinsing
phase d) of said washing-drying cycle, starting from the
second of said two or more rinsing cycles of said rinsing
phase d), the amount of clean rinse water added to the
laundry during any rinsing cycle may be lower than the
amount of clean rinse water added to the laundry during
a previous rinsing cycle. In fact, since after the first rinsing
cycle a big amount of dirt particles, detergent, and zeo-
lites have already been removed from the laundry, the
following rinsing cycles can be advantageously per-
formed using a lower amount of clean water; which re-
duces the overall water consumption of the washing-dry-
ing cycle.
[0032] In a further advantageous embodiment of the
invention, between the beginning of said rinsing phase
and said final spin, the speed of said rotatable drum is
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kept below said threshold speed value at which the laun-
dry sticks to the lateral surface of the rotatable drum.
[0033] In this way, being the speed of the rotatable
drum lower than such a threshold speed value, there is
no preliminary spinning phase between the rinsing phase
and the final spin phase.
[0034] Furthermore and preferably, said wetting phase
a) and/or said main washing phase b) and/or an interme-
diary phase between them comprise a heating phase dur-
ing which the water introduced into said washing tub is
heated at a predetermined temperature based on the
washing-drying program selected by the user.
[0035] In this way, the introduction of the heating phase
allows the water introduced into the washing tub to be
heated in order to obtain better washing results.
[0036] Furthermore and preferably, between said rins-
ing phase d) and said a final spin phase e) there is a
laundry heating phase k) in which the laundry is heated.
[0037] In this way, the heating phase k) allows the fib-
ers of the laundry to be released before the final spin
phase e), which allows obtaining a better water extraction
from the laundry.
[0038] Furthermore and preferably, said laundry heat-
ing phase k) is performed by introducing clean water into
said washing tub and heating said clean water in order
to produce a certain amount of cold vapour that heats
the laundry contained in said rotatable drum.
[0039] In this way, the water outflow is facilitated; fur-
thermore, the folds present in the laundries once
squeezed are also reduced.
[0040] In another advantageous embodiment of the in-
vention, during said rinsing phase d) of said washing-
drying cycle, starting from the second of said two or more
rinsing cycles of said rinsing phase d), at the end of at
least one rinsing cycle, before and/or contemporaneous-
ly to the activation of said drain pump for draining rinse
water from said washing tub, said rotatable drum is ro-
tated at a spin speed adapted to stick said laundry to the
lateral surface of the rotatable drum, so as to squeeze
said laundry and extract water from the latter.
[0041] In this way, at the end of at least one rinsing
cycle starting from the second of said two or more rinsing
cycles of said rinsing phase d), a spinning phase is
present. After the first rinsing cycle, in which a spin has
not to be performed, the amount of zeolite particles within
the laundry is already highly reduced, and so the risk that
the detrimental effect of zeolite particles deeply penetrat-
ing into the laundry is highly reduced too; for this reason
one or more spinning phases at a speed at which the
laundry sticks to the lateral surface of the rotatable drum
(having the effect of better removing water mixed with
dirt particles and detergent from the laundry) can be pro-
vided in one or more of the rinsing cycles following the
first one.
[0042] Furthermore and preferably, said rinsing phase
d) of said washing-drying cycle comprises three or more
rinsing cycles, and, starting from the second of said three
or more rinsing cycles, at the end of at least two rinsing

cycles, before and/or contemporaneously to the activa-
tion of said drain pump for draining rinse water from said
washing tub, said rotatable drum is rotated at a spin
speed adapted to stick said laundry to the lateral surface
of the rotatable drum, so as to squeeze said laundry and
extract water from the latter.
[0043] Furthermore and preferably, starting from the
third of said three or more rinsing cycles of said rinsing
phase d) of said washing-drying cycle, the speed at which
said rotatable drum is rotated in order to stick said laundry
to the lateral surface of the rotatable drum is higher than
the speed at which said rotatable drum is rotated in order
to stick said laundry to the lateral surface of the rotatable
drum in a previous rinsing cycle. This is possible, since
after any rinsing cycle the amount of zeolite particles con-
tained into the laundry is more and more reduced, and
therefore even if they deeply penetrate into the laundry,
their reduced amount makes their detrimental effect very
low.
[0044] In a further aspect thereof the invention is relat-
ed to a washing-drying cycle in a washing-drying ma-
chine comprising:

- a washing tub containing a rotatable drum adapted
to receive laundry;

- a water supply circuit to supply water into said wash-
ing tub;

- a washing product supplier to supply a washing prod-
ucts into said washing tub;

- a drain circuit provided with a drain pump which ac-
tivation causes liquid to be drained from said wash-
ing tub;

- a control unit configured for making said laundry
washing-drying machine to perform said washing-
drying cycle,

wherein washing-drying cycle comprises the following
phases:

a) a wetting phase in which clean water and washing
detergent are admitted into said washing tub;

b) a main washing phase during which said rotatable
drum is rotated at speed causing the laundry to tum-
ble inside said rotatable drum;

c) a first drain phase in which said drain pump is
activated for draining liquid from said washing tub;

d) a rinsing phase comprising two or more rinsing
cycles wherein clean rinse water is first added to the
laundry, said rotatable drum is rotated at speed caus-
ing the laundry to tumble inside said rotatable drum,
and then said drain pump is activated for draining
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rinse water from said washing tub,

e) a final spin phase during which said rotatable drum
is rotated at a speed above a threshold speed value
at which the laundry sticks to the lateral surface of
the rotatable drum, so as to squeeze said laundry
and extract water from the latter, and said drain pump
is activated for draining liquid from said washing tub;

f) a hot-air drying phase during which hot air is cir-
culated into said rotatable drum so that it passes
through the laundry, removing moisture from the lat-
ter.

[0045] Furthermore, between the end of said a main
washing phase b) and the second of said two or more
rinsing cycles of said rinsing phase d), the speed of said
rotatable drum is kept below said threshold speed value
at which the laundry sticks to the lateral surface of the
rotatable drum.
[0046] Advantageously, in the washing-drying cycle
according to the invention, during said rinsing phase d),
starting from the second of said two or more rinsing cycles
of said rinsing phase d), the amount of clean rinse water
added to the laundry during any rinsing cycle is lower
than the amount of clean rinse water added to the laundry
during a previous rinsing cycle.
[0047] Preferably, in the washing-drying cycle accord-
ing to the invention, during said rinsing phase d) of said
washing-drying cycle, starting from the second of said
two or more rinsing cycles of said rinsing phase d), at the
end of at least one rinsing cycle, before and/or contem-
poraneously to the activation of said drain pump for drain-
ing rinse water from said washing tub, said rotatable drum
is rotated at a spin speed adapted to stick said laundry
to the lateral surface of the rotatable drum, so as to
squeeze said laundry and extract water from the latter.
[0048] More preferably, in the washing-drying cycle ac-
cording to the invention said rinsing phase d) of said
washing-drying cycle comprises three or more rinsing
cycles, wherein, starting from the second of said three
or more rinsing cycles, at the end of at least two rinsing
cycles, before and/or contemporaneously to the activa-
tion of said drain pump for draining rinse water from said
washing tub, said rotatable drum is rotated at a spin
speed adapted to stick said laundry to the lateral surface
of the rotatable drum, so as to squeeze said laundry and
extract water from the latter.
[0049] In a further advantageous embodiment, in the
washing-drying cycle according to the invention between
the beginning of said rinsing phase and said final spin,
the speed of said rotatable drum is kept below said
threshold speed value at which the laundry sticks to the
lateral surface of the rotatable drum.
[0050] According to an advantageous embodiment, in
the washing-drying cycle according to the invention said
wetting phase a) and/or said main washing phase b) com-
prise a heating phase during which the water introduced

into said washing tub is heated at a predetermined tem-
perature based on the washing-drying program selected
by the user.
[0051] In a further advantageous embodiment, in the
washing-drying cycle according to the invention, be-
tween said rinsing phase d) and said a final spin phase
e) there is a laundry heating phase k) in which laundry
is heated.
[0052] Preferably, in the washing-drying cycle accord-
ing to the invention, said laundry heating phase k) is per-
formed by introducing clean water into said washing tub
and heating said clean water in order to produce a certain
amount of cold vapour that heats the laundry contained
in said rotatable drum.

BRIEF DESCRIPTION OF THE DRAWINGS

[0053] Further characteristics and advantages of the
present invention will be highlighted in greater detail in
the following detailed description of preferred embodi-
ments of the invention, provided with reference to the
enclosed drawings. In said drawings:

- Figure 1 shows a perspective view of a laundry wash-
ing-drying machine according to the present inven-
tion;

- Figure 2 shows a schematic frontal view of the inter-
nal of the laundry washing-drying machine of Figure
1, in which the air treating system has not been il-
lustrated;

- Figure 3 shows a perspective view of the laundry
washing-drying machine of Figure 1 with some parts
removed;

- Figure 4 shows the air heating device of the laundry
washing-drying machine of Figure 1;

- Figure 5 shows a schematic lateral cross section of
the laundry washing-drying machine of Figure 1, in
which the water supply circuit has not been illustrat-
ed.

DETAILED DESCRIPTION OF THE INVENTION

[0054] The present invention has been described with
reference to a laundry washing-drying machine of the
front-loading type; anyway it is evident that the invention
can be applied, substantially without any modification, to
a top-loading type laundry washing-drying machine.
[0055] With reference to Figure 1 a laundry washing-
drying machine 1 is illustrated, in which a control unit 13
(only schematically illustrated) is configured for allowing
the laundry washing-drying machine 1 to perform a wash-
ing-drying cycle according to the invention.
[0056] The laundry washing-drying machine 1 com-
prises an external casing or housing 2, in which a washing
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tub 3 is provided that contains a drum 4 where the laundry
100 to be treated (i.e. washed and/or dried) can be load-
ed, as illustrated in Figure 5.
[0057] The tub 3 and the drum 4 both preferably have
a substantially cylindrical shape, thus forming a substan-
tially annular gap 17 therebetween.
[0058] The housing 2 is advantageously provided with
a loading/unloading door 8 which allows access to the
drum 4.
[0059] 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, not il-
lustrated.
[0060] The drum 4 is advantageously rotated by an
electric motor 110, which preferably transmits the rotating
motion to the shaft of the drum 4, advantageously by
means of a belt/pulley system. In a different embodiment
of the invention, the motor can be directly associated with
the shaft of the drum 4.
[0061] The lower portion 3a of the tub 3 preferably com-
prises a seat or sump 15 suitable for receiving a heater
device 10. Preferably the seat 15 is made in a single
piece with the tub 3, for example by injection moulding.
[0062] The heater device 10 preferably comprises an
electrical resistor of serpentine type. The heater device
10 is advantageously horizontally placed in the seat 15,
and it extends preferably substantially from the rear part
up to the front part of the tub 3.
[0063] Between the lower side of the heater 10 and the
upper surface 15a of the seat 15 a gap 16 is defined, as
illustrated for example in Figure 2.
[0064] A water supply circuit 5 is arranged in the upper
part of the laundry washing-drying machine 1 and is suit-
ed to supply water into the tub 3. The water supply circuit
of a laundry washing-drying machine is well known in the
art, and therefore it will not be described in detail.
[0065] The laundry washing-drying machine 1 advan-
tageously comprises a preferably removable drawer 6
provided with various compartments suited to be filled
with washing and/or rinsing products (i.e. detergent D,
softener, etc.).
[0066] In a preferred embodiment, the water is sup-
plied into the tub 3 from the water supply circuit 5, ad-
vantageously by making it flow through the drawer 6 and
then through a supply pipe 18.
[0067] The water which reaches the tub 3 can, in this
case, selectively contain one of the products contained
in the compartments of the drawer 6, or such water can
be clean and in this case it may reach the tub 3 directly,
for example bypassing the compartments of the drawer
6, or passing through an empty compartment of the draw-
er 6.
[0068] 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.
[0069] The water supply circuit 5 also preferably com-
prises a water flow sensor, not illustrated, for example a
flow meter, which makes it possible to calculate the quan-

tity of water supplied into the tub 3.
[0070] Laundry washing-drying machine 1 advanta-
geously comprises a water outlet circuit, called also drain
circuit, 25 suitable for withdrawing liquid from the lower
portion 3a of the tub 3.
[0071] The water outlet circuit 25 advantageously com-
prises a drain pump 26, a first pipe 27 connecting the tub
3 to the drain pump 26 and an outlet pipe 28 ending out-
side the housing 2. Advantageously, the first pipe 27 is
fluidly connected to the seat 15. The water outlet circuit
25 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.
[0072] The water outlet circuit 25 advantageously com-
prises a filtering device, not shown in the figures, placed
between the bottom of the tub 3 and the drain pump 26
and adapted to retain all the undesirable bodies (for ex-
ample buttons that have come off the laundry, coins er-
roneously introduced into the laundry washing machine,
etc.) which could damage or obstruct the drain pump 26.
[0073] This filtering device can preferably be removed,
and then for example cleaned, for example through a
gate 14 placed advantageously on the front of the hous-
ing 2 of the laundry washing-drying machine 1.
[0074] Activation of the drain pump 26 drains the liquid,
i.e. dirty water or water mixed with washing and/or rinsing
products, from the tub 3 to the outside.
[0075] Laundry washing-drying machine 1 may advan-
tageously further comprises a recirculation circuit 30, il-
lustrated only in Figure 2, adapted to drain liquid from
the the lower portion 3a of the tub 3 and to re-admit such
a liquid into an upper region of the tub 3.
[0076] The recirculation circuit 30 preferably compris-
es the drain pump 26 and a recirculation pipe 31. The
recirculation pipe 31 advantageously ends with a terminal
nozzle 31a, placed advantageously in an upper region
of the tub 3.
[0077] The exit of the drain pump 26 is advantageously
fluidly connected to a valve, not illustrated, properly con-
trolled in order to allow selective drainage of the water
exiting drain pump 26 towards the outside through the
outlet pipe 28, or towards the upper region of the tub 3
through the recirculation pipe 31.
[0078] In a further embodiment, not illustrated, the re-
circulation circuit may comprise a dedicated recirculation
pipe connecting a bottom region of the tub with a 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.
[0079] In general, the recirculation circuit is properly
realized for transferring a portion of a liquid from a region
of the tub to another region of the tub in order to enhance
absorption of washing liquid by the laundry.
[0080] The laundry washing-drying machine 1 advan-
tageously comprises a liquid level sensor device 19 suit-
ed to sense (or detect) the liquid level inside the tub 3.
[0081] The sensor device 19 preferably comprises a
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pressure sensor which senses the pressure in the tub 3.
From the values sensed by the sensor device 19 it is
possible to determine the level of the liquid inside the tub
3. In another embodiment, not illustrated, laundry wash-
ing-drying machine 1 may preferably comprise (in addi-
tion to or as a replacement of the pressure sensor) a level
sensor (for example mechanical, electro-mechanical, op-
tical, etc.) adapted to sense (or detect) the liquid level
inside the tub 3.
[0082] As already mentioned, laundry washing-drying
machine 1 advantageously comprises a control unit 13,
connected to the various parts of the laundry washing-
drying machine 1 in order to ensure its operation. The
control unit 13 is preferably connected to the water inlet
circuit 5, the water outlet circuit 25, the heating device
10 and the electric motor and receives information from
the various sensors provided on the laundry washing-
drying machine 1, like the pressure sensor 19, a temper-
ature sensor, etc.
[0083] Laundry washing-drying machine 1 advanta-
geously comprises an interface unit 12, connected to
control unit 13, accessible to the user and by means of
which the user may select and set the washing/drying
parameters, like for example a desired washing and/or
drying program depending, for example, on the type and
on the dirty-level of the products to wash. Usually, other
parameters can optionally be inserted by the user, for
example the value of the washing temperature, the dif-
ferent rotating speed of the drum 4 in each of the laundry
washing phases, the duration of washing program, the
load in terms of weight of the laundry to be washed, etc.
[0084] The laundry washing machine 1 is advanta-
geously provided with an air treating system 50 which is
structured to circulate inside the tub 3 a stream of hot air
H1 having a low moisture content, and which flows
through the drum 4 and over the laundry 100 located
inside the drum 4 to dry the laundry 100.
[0085] The air treating system 50 is preferably struc-
tured for gradually drawing air from tub 3, cooling down
the stream of moisture-laden air H2 exiting the tub 3, so
as to extract and retain the surplus moisture in the moist
air, and heating the dehumidified air to a predetermined
temperature, preferably higher than that of the moist air
arriving from tub 3. Finally the heated, dehumidified air
H1 is conveyed again into the tub 3, where it flows over
the laundry 100 stored inside the drum 4 to dry the laundry
100, as said above.
[0086] The air treating system 50 is advantageously
housed inside the external casing or housing 2, and pref-
erably comprises an air cooling device 60, an air heating
device 70 arranged downstream of the air cooling device
60 and an air circulating device 140.
[0087] The air cooling device 60 is preferably attached
to the back of tub 3 and is fluidly connected to the tub 3,
preferably at an outlet hole 3b provided on the bottom of
the tub 3 itself. The air cooling device 60 is structured to
cool down the air H2 arriving from tub 3 so as to extract
the surplus moisture in the air drawn from tub 3.

[0088] The air heating device 70 is preferably fluidly
connected to both the tub 3 and the air cooling device
60, so as to allow the dehumidified air to flow from the
air cooling device 60 to the tub 3, and it is structured to
heat up the dehumidified air arriving from the air cooling
device 60 before this air returns back into tub 3 through
an inlet hole 3c.
[0089] In the example shown, the air cooling device 6
preferably comprises a coldwater condenser 160 which
is preferably, but not necessarily, arranged on the back
of tub 3, and which preferably uses a rain/shower of cold
water arriving advantageously from a water mains 300
to cool down and dehumidify the moist air H2 that arrives
from tub 3 and flows upwards in the air cooling device
60 up to the top of the later. The moist air H2 advanta-
geously flows upwards through a condensing duct 38.
[0090] The air heating device 70 is preferably rigidly
attached to the top of tub 3.
[0091] Advantageously the air heating device 70 com-
prises a tubular body 120 and a heating element 130.
[0092] The tubular body 120 is preferably structured
for being firmly fixed to the tub 3, preferably on the top
of the latter, and preferably comprises a first opening or
mouth 12a fluidly connected to, i.e. in direct communica-
tion with, the air cooling device 6, and a second opening
or mouth 12b fluidly connected to, i.e. in direct commu-
nication with, the inside of a 17 bellows connecting the
tub 3 to the housing 2, or fluidly connected directly to the
inside of tub 3, preferably close to the front opening of
tub 3 in correspondence of its inlet hole 3c.
[0093] The heating element 130 preferably comprises
a resistor, or other equivalent heating element, which is
housed inside the tubular body 120, and is structured to
heat up, when electrically powered, the air that flows
through the tubular body 120.
[0094] The air circulating device 140 preferably com-
prises an electric centrifugal fan 40, or other equivalent
air circulating device, which is preferably housed inside
the tubular body 120, preferably upstream of resistor 130,
and is structured to circulate through the tubular body
120 an airflow that subsequently flows across the tub 3
and the air cooling device 60 for finally returning back to
tubular body 120.
[0095] The centrifugal fan 40 is preferably recessed on
a portion of the tubular body 120 suitably shaped to form
the outer volute or impeller housing of centrifugal fan 40.
[0096] Preferably, though not necessarily, the air heat-
ing device 70 furthermore comprises one or more tem-
perature sensors 37 which are located inside, or faced
to the inside of, tubular body 120 and are structured for
measuring the temperature of the air H1 flowing inside
tubular body 120, preferably close to the second opening
or mouth 12b of the tubular body 120.
[0097] The air treating system 50, therefore, allows the
laundry 10 to be dried when the laundry washing and
drying machine is performing a drying cycle, usually after
a washing cycle.
[0098] Furthermore, after a drying cycle a condenser
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cleaning cycle is also preferably performed.
[0099] The laundry to be washed is first placed inside
the drum 4. In a further embodiment, the selection of the
desired washing program may be performed before plac-
ing the laundry into the drum 4.
[0100] In a first embodiment according to the present
invention, the control unit 13 is configured for allowing
the laundry washing-drying machine 1 to perform a wash-
ing-drying cycle comprising the phases illustrated in the
following.
[0101] A laundry wetting phase a) is activated wherein
a quantity of detergent D together with a first quantity of
water W is introduced into the tub 3, substantially forming
a washing solution intended to wet the laundry.
[0102] The introduction of the quantity of detergent D
takes place preferably through the water inlet circuit 5;
the quantity of detergent D, be it powder or liquid, is pref-
erably brought out of the apposite compartment of the
drawer 6 by the first quantity of water W that passes
through the proper compartment of the drawer 6 (in dif-
ferent embodiments, the quantity of detergent D and the
first quantity of water W may be advantageously intro-
duced singularly, i.e. one independently from the other,
into the tub 3, preferably, but not necessarily, at different
times).
[0103] Advantageously, all the quantity of detergent D
and all the first quantity of water W introduced into the
tub 3 in such a laundry wetting phase a) fall down on the
lower portion 3a of the tub 3.
[0104] Therefore substantially all the detergent D and
the water W preferably reach the lower portion 3a of the
tub 3 without any absorption from the laundry.
[0105] That is advantageously guaranteed by the ad-
vantageous lateral position of the supply pipe 18 with
respect to the tub 3. The detergent D and the water W,
in fact, fall down until the lower portion 3a of the tub 3 by
flowing inside the annular gap 17 between the tub 3 and
the drum 4.
[0106] In a different embodiment, detergent D and the
water W can be provided directly to the laundry 100.
[0107] Once such a laundry wetting phase a) above
described is completed, a main washing phase b) is ac-
tivated, during which the washing drum 4 is rotated at
speed causing the laundry to tumble inside said rotatable
drum 4, exerting a mechanical washing action on the
laundry contained in the washing tub 3.
[0108] Such a main washing phase b) is constituted
by several repeated time sections, each of them being
formed by a first period of time, for example about 13
seconds, during which the washing drum 4 is rotated at
a rotation speed, for example at about 40 rpm, followed
by a second, shorter period of time of about 3 seconds
during which the washing drum 4 is stopped until it does
not rotate. Each of such repeated time sections consti-
tuted by such a first period of time and such a second,
shorter period of time is repeated, for example, 10 to 15
times. A consistent mechanical action exerted by the ro-
tation of the washing drum 3 is thus obtained during such

a main washing phase b).
[0109] After the main washing phase b), a first drain
phase c) occurs, in which the drain pump 26 is activated
for draining liquid from the washing tub 3. During such a
first drain phase c) the washing drum 4 is rotated at a
rotation speed, for example at 50 rpm, so as to cause at
least part of the water and detergent contained in the
laundry to be extracted from the latter and drained off the
washing tub 3.
[0110] After the first drain phase c), a rinsing phase d)
comprising preferably four rinsing cycles occurs, wherein
clean rinse water is first added to the laundry, the rotat-
able drum 4 being rotated at speed, for example at about
50 rpm, causing the laundry to tumble inside the rotatable
drum 4, and then the drain pump 26 is activated for drain-
ing rinse water from the washing tub 3.
[0111] A threshold speed value at which the laundry
sticks to the lateral surface of the rotatable drum 4 is
advantageously set at 90 (for a drum diameter of 490
mm).
[0112] Between the end of the main washing phase b)
and the second of such preferably four rinsing cycles of
the rinsing phase d), the speed of the rotatable drum 4
is advantageously kept at 50 rpm, below the 90 rpm
threshold speed value. Thus, being the rotation speed
value lower than the threshold speed value, no spinning
phase occurs during this portion of the laundry washing
cycle. Therefore the risk that zeolite particles deeply pen-
etrate into the laundry, so that they can’t be removed
together with water by the water draining devices, ap-
pearing as an unpleasant white powder on the laundry
when the latter is extracted from the machine, is avoided.
[0113] During the rinsing phase d), starting from the
second of the preferably four rinsing cycles, the amount
of clean rinse water added to the laundry during any rins-
ing cycle is advantageously lower than the amount of
clean rinse water added to the laundry during a previous
rinsing cycle. Thus, for example, the amount of clean
rinse water added to the laundry during the first, second,
third and four rinsing cycle is, respectively, 10 litres, 9
litres, 9 litres and 8 litres (such an amount may be equal
in each of two or more successive rinsing cycles, as long
as it is lower than the amount in a previous rinsing cycle).
Thus, a minor amount of added clean rinse water is re-
quired as the laundry washing cycle proceeds.
[0114] When such a rinsing phase d) is completed, a
final draining phase e) is activated, during which the
washing drum 4 is rotated at a speed 1400-1600rpm,
which is above the 90 rpm threshold speed value, and
the drain pump 26 is activated for draining liquid from
said washing tub 3.
[0115] Then, when such a final draining phase e) is
completed, a hot-air drying phase (f) is activated, during
which hot air is circulated into the rotatable drum 4 so
that it passes through the laundry, removing moisture
from the latter.
[0116] Optionally and preferably, such a wetting phase
a) and/or such a main washing phase b) may further com-
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prise an additional heating phase during which the water
introduced into the washing tub 3 is heated at a prede-
termined temperature, for example from 20 °C to 60 °C,
based on the washing program selected by the user.
[0117] Optionally and preferably, between such a rins-
ing phase d) and such a final spin phase e) there is a
laundry heating phase k) in which the laundry is heated,
by introducing clean water into the washing tub 3 and
heating said clean water in order to produce a certain
amount of cold vapour that heats the laundry contained
in the rotatable drum 4. In this way, the water outflow is
facilitated and the folds usually present in the laundries
once squeezed are also reduced.
[0118] In the first advantageous embodiment of the
present invention, the rinsing phase d) comprised four
rinsing phases; however, such a rinsing phase d) may
comprise any number of rinsing phases greater than 1
(at least 2), as long as, between the end of the main
washing phase b) and the second of such two or more
rinsing cycles of the rinsing phase d), the speed of the
rotatable drum 4 is kept below the threshold speed value
at which the laundry sticks to the lateral surface of the
rotatable drum 4, in order not to have a spin phase in that
portion of the laundry washing cycle.
[0119] In a second advantageous embodiment of the
present invention, the control unit 13 is configured for
allowing the laundry washing-drying machine 1 to per-
form the same washing-drying cycle as disclosed above
with reference to the first embodiment with the following
additional features in the rinsing phase d) of the laundry-
washing cycle.
[0120] Starting from the second of such preferably four
rinsing cycles of the rinsing phase d), at the end of each
rinsing cycle, before and/or contemporaneously to the
activation of the drain pump 26 for draining rinse water
from the washing tub 3, the rotatable drum 4 is rotated
at a spin speed of about 350-650 rpm which is higher
than the 90 rpm threshold speed value. Thus, such a
rotation speed of the rotatable drum 4 at the end of each
rinsing cycle is adapted to allow the laundry to stick to
the lateral surface of the rotatable drum 4, so as to be
squeezed for the water extraction.
[0121] Furthermore, starting from the third of the pref-
erably four rinsing cycles of the rinsing phase d), the
speed at which the rotatable drum 4 is rotated in order
to stick the laundry to the lateral surface of the rotatable
drum 4 is higher than the speed at which the rotatable
drum 4 is rotated in order to stick the laundry to the lateral
surface of the rotatable drum 4 in a previous rinsing cycle.
For example, the third and fourth rinsing cycles of the
rinsing phase d) are respectively of 850-1100 rpm and
of 1400-1600 rpm.
[0122] In this way, while there is still no spin phase in
the portion of the laundry washing cycle between the end
of the washing phase b) and the second of the preferably
four rinsing cycles of the rinsing phase d), as described
above with reference to the first embodiment, on the con-
trary, starting from such a second rinsing cycle, a spin

phase occurs at the end of each rinsing phase, during
which the amount of clean rinse water is decreasing and
the rotation speed of the rotatable drum 4 is increasing
as the laundry washing cycle proceeds. Thus, starting
from such a second rinsing cycle, a spin phase occurs
at the end of each rinsing cycle at a continuous increasing
rotation speed of the rotatable drum 4 in the presence of
a continuous reduced addition of clean rinse water to
obtain better squeezing of the laundry inside the washing
drum.
[0123] As already disclosed above with reference to
the first embodiment, also in the second embodiment of
the present invention the rinsing phase d) may comprise
any number of rinsing phases greater than 1 (at least 2),
as long as the requirements related to the speed of the
rotatable drum 4 between the end of the main washing
phase b) and the second of such two or more rinsing
cycles of the rinsing phase d) are still maintained.
[0124] In a third preferred embodiment of the present
invention, the control unit is configured for allowing the
laundry washing-drying machine 1 to perform, in addition
to the washing-drying cycle as disclosed above with ref-
erence to the first or to the second embodiment, also a
standard washing cycle comprising the following phases:

a1) a standard wetting phase in which clean water
and washing detergent are admitted in the washing
tub 3;

b1) a standard main washing phase during which
the rotatable drum 4 is rotated at speed of preferably
50rpm causing the laundry to tumble inside the ro-
tatable drum 4;

c1) a first standard drain phase in which the rotatable
drum is rotated at a speed of preferably 850-1100
rpm above the 90 rpm threshold speed value at which
the laundry sticks to the lateral surface of the rotat-
able drum 4, so as to squeeze the laundry and extract
water from the latter, and in which the drain pump
26 is activated for draining liquid from the washing
tub 3;

d1) a standard rinsing phase comprising one or more
rinsing cycles wherein clean rinse water is first added
to the laundry, the rotatable drum 4 being rotated at
speed of preferably 50 rpm causing the laundry to
tumble inside the rotatable drum 4, and adapted to
stick the laundry to the lateral surface of the rotatable
drum 4, so as to squeeze the laundry and extract
water from the latter, and the drain pump 26 is acti-
vated for draining rinse water from the washing tub
3, wherein the amount (for example 20 litres) of clean
rinse water added to the laundry during the first of
the two or more rinsing cycles of the rinsing phase
d) of the washing-drying cycle disclosed above in
the first or in the second embodiment is higher than
the amount of 18 litres of clean rinse water added to
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the laundry during such one or more rinsing cycles
of the standard rinsing phase d1) of above.

[0125] In a fourth advantageous embodiment of the
present invention, the control unit is configured for allow-
ing the laundry washing-drying machine 1 to perform, in
addition to the washing-drying cycle as disclosed above
with reference to the first or to the second embodiment,
also a standard washing cycle which differs from the
standard washing cycle disclosed above with reference
to the third embodiment only for the fact that the number
(for example four) of rinsing cycles of the rinsing phase
d) of the washing-drying cycle is higher than the number
of rinsing cycles (for example three) of the standard rins-
ing phase d1) of the standard washing cycle, maintaining
the amount of clean rinse water added to the laundry
during the first of the two or more rinsing cycles of the
rinsing phase d) of the washing-drying cycle equal to the
amount of clean rinse water added to the laundry during
such one or more rinsing cycles of the standard rinsing
phase d1).
[0126] In a fifth advantageous embodiment of the
present invention, the control unit is configured for allow-
ing the laundry washing-drying machine 1 to perform, in
addition to the washing-drying cycle as disclosed above
with reference to the first or to the second embodiment,
also a standard washing cycle which differs from the
standard washing cycle disclosed above with reference
to the fourth embodiment only for the fact that the amount
of clean rinse water added to the laundry during the first
of the two or more rinsing cycles of the rinsing phase d)
of the washing-drying cycle is higher than the amount of
clean rinse water added to the laundry during such one
or more rinsing cycles of the standard rinsing phase d1)
(as it was in the third embodiment), sill maintaining the
number (for example four) of rinsing cycles of the rinsing
phase d) of the washing-drying cycle higher than the
number of rinsing cycles (for example three) of the stand-
ard rinsing phase d1) of the standard washing cycle, as
it was in the fourth embodiment disclosed above.
[0127] In other words, the fifth embodiment is a com-
bination of the third and of the fourth embodiment; in fact,
the features related to the amount of clean rinse water
added and to the number of rinsing cycles, singularly
present respectively in the third and in the four embodi-
ments, are contemporaneously present in the fifth em-
bodiment.
[0128] It is underlined that the laundry washing-drying
machine illustrated in the enclosed figures, and with ref-
erence to which some embodiments according to the in-
vention have been described, is of the front-loading type;
however it is clear that the invention can be applied as
well to a top-loading washing machine, substantially with-
out any modification. Furthermore, it is also underlined
that the laundry washing-drying machine illustrated in the
enclosed figures, and with reference to which some em-
bodiments according to the invention have been de-
scribed, present a recirculation circuit 30 and/or a heater

device 10; however it is clear that the invention can be
applied as well to laundry washing machines that are free
of such a recirculation circuit 30 and/or a heater device
10, substantially without any modification.
[0129] 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.

Claims

1. Laundry washing-drying machine (1) comprising:

- a washing tub (3) containing a rotatable drum
(4) adapted to receive laundry;
- a water supply circuit (5) to supply water into
said washing tub (3);
- a washing product supplier (6) to supply a
washing products into said washing tub (3);
- a drain circuit (25) provided with a drain pump
(26) which activation causes liquid to be drained
from said washing tub (3);
- a control unit (13) configured for making said
laundry washing-drying machine (1) to perform
a washing-drying cycle comprising the following
phases:

a) a wetting phase in which clean water and
washing detergent are admitted into said
washing tub (3);
b) a main washing phase during which said
rotatable drum (4) is rotated at speed caus-
ing the laundry to tumble inside said rotat-
able drum (4);
c) a first drain phase in which said drain
pump (26) is activated for draining liquid
from said washing tub (3);
d) a rinsing phase comprising two or more
rinsing cycles wherein clean rinse water is
first added to the laundry, said rotatable
drum (4) is rotated at speed causing the
laundry to tumble inside said rotatable drum
(4), and then said drain pump (26) is acti-
vated for draining rinse water from said
washing tub (3),
e) a final spin phase during which said ro-
tatable drum (4) is rotated at a speed above
a threshold speed value at which the laun-
dry sticks to the lateral surface of the rotat-
able drum (4), so as to squeeze said laundry
and extract water from the latter, and said
drain pump (26) is activated for draining liq-
uid from said washing tub (3);
f) a hot-air drying phase during which hot
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air is circulated into said rotatable drum (4)
so that it passes through the laundry, re-
moving moisture from the latter,

characterized in that
between the end of said a main washing phase b)
and the second of said two or more rinsing cycles of
said rinsing phase d), the speed of said rotatable
drum (4) is kept below said threshold speed value
at which the laundry sticks to the lateral surface of
the rotatable drum (4).

2. Laundry washing-drying machine (1), according to
claim 1, wherein said control unit (13) is configured
for making said laundry washing-drying machine (1)
to perform also a standard washing cycle compris-
ing:

a1) a standard wetting phase in which clean wa-
ter and washing detergent are admitted into said
washing tub (3);
b1) a standard main washing phase during
which said rotatable drum (4) is rotated at speed
causing the laundry to tumble inside said rotat-
able drum (4);
c1) a first standard drain phase in which said
rotatable drum is rotated at a speed above a
threshold speed value at which the laundry
sticks to the lateral surface of the rotatable drum
(4), so as to squeeze said laundry and
extract water from the latter, and in which said
drain pump (26) is activated for draining liquid
from said washing tub (3);
d1) a standard rinsing phase comprising one or
more rinsing cycles wherein
clean rinse water is first added to the laundry,
said rotatable drum (4) is rotated at speed caus-
ing the laundry to tumble inside said rotatable
drum (4), said drum is rotated at a spin speed
adapted to stick said laundry to the lateral sur-
face of the rotatable drum (4), so as to squeeze
said laundry and
extract water from the latter, and said drain
pump (26) is activated for draining rinse water
from said washing tub (3),
wherein the amount of clean rinse water added
to the laundry during the first of said two or more
rinsing cycles of said rinsing phase d) of said
washing-drying cycle is higher than the amount
of clean rinse water added to the laundry during
said one or more rinsing cycles of said standard
rinsing phase d1) of said standard washing cy-
cle.

3. Laundry washing-drying machine (1), according to
claim 1 or 2, wherein said control unit (13) is config-
ured for making said laundry washing-drying ma-
chine (1) to perform also a standard washing cycle

comprising:

a1) a standard wetting phase in which clean wa-
ter and washing detergent are admitted into said
washing tub (3);
b1) a standard main washing phase during
which said rotatable drum (4) is rotated at speed
causing the laundry to tumble inside said rotat-
able drum (4);
c1) a first standard drain phase in which said
drain pump (26) is activated for draining liquid
from said washing tub (3);
d1) a standard rinsing phase comprising one or
more rinsing cycles wherein clean rinse water
is first added to the laundry, said rotatable drum
(4) is rotated at speed causing the laundry to
tumble inside said rotatable drum (4), said drum
is rotated at a spin speed adapted to stick said
laundry to the lateral surface of the rotatable
drum (4), so as to squeeze said laundry and ex-
tract water from the latter, and said drain pump
(26) is activated for draining rinse water from
said washing tub (3),
wherein the number of rinsing cycles of said rins-
ing phase d) of said washing-drying cycle is
higher than the number of rinsing cycles of said
standard rinsing phase d1) of said standard
washing cycle.

4. Laundry washing-drying machine (1) according to
claim 1 or 2 or 3, wherein, during said rinsing phase
d) of said washing-drying cycle, starting from the sec-
ond of said two or more rinsing cycles of said rinsing
phase d), the amount of clean rinse water added to
the laundry during any rinsing cycle is lower than the
amount of clean rinse water added to the laundry
during a previous rinsing cycle.

5. Laundry washing-drying machine (1) according to
one or more of the previous claims, wherein, during
said rinsing phase d) of said washing-drying cycle,
starting from the second of said two or more rinsing
cycles of said rinsing phase d), at the end of at least
one rinsing cycle, before and/or contemporaneously
to the activation of said drain pump (26) for draining
rinse water from said washing tub (3), said rotatable
drum (4) is rotated at a spin speed adapted to stick
said laundry to the lateral surface of the rotatable
drum (4), so as to squeeze said laundry and extract
water from the latter.

6. Laundry washing-drying machine (1) according to
claim 5, wherein said rinsing phase d) of said wash-
ing-drying cycle comprises three or more rinsing cy-
cles, and wherein, starting from the second of said
three or more rinsing cycles, at the end of at least
two rinsing cycles, before and/or contemporaneous-
ly to the activation of said drain pump (26) for draining

21 22 



EP 3 020 858 A1

13

5

10

15

20

25

30

35

40

45

50

55

rinse water from said washing tub (3), said rotatable
drum (4) is rotated at a spin speed adapted to stick
said laundry to the lateral surface of the rotatable
drum (4), so as to squeeze said laundry and extract
water from the latter.

7. Laundry washing-drying machine (1) according to
claim 6, wherein, starting from the third of said three
or more rinsing cycles of said rinsing phase d) of said
washing-drying cycle, the speed at which said rotat-
able drum (4) is rotated in order to stick said laundry
to the lateral surface of the rotatable drum (4) is high-
er than the speed at which said rotatable drum (4)
is rotated in order to stick said laundry to the lateral
surface of the rotatable drum (4) in a previous rinsing
cycle.

8. Laundry washing-drying machine (1) according to
claim 1 or 2 or 3 or 4, wherein between the beginning
of said rinsing phase and said final spin, the speed
of said rotatable drum (4) is kept below said threshold
speed value at which the laundry sticks to the lateral
surface of the rotatable drum (4).

9. Laundry washing-drying machine (1) according to
one or more of the previous claims, wherein said
wetting phase a) and/or said main washing phase b)
comprise a heating phase during which the water
introduced into said washing tub (3) is heated at a
predetermined temperature based on the washing-
drying program selected by the user.

10. Laundry washing-drying machine (1) according to
one or more of the previous claims, wherein between
said rinsing phase d) and said a final spin phase e)
there is a laundry heating phase k) in which laundry
is heated.

11. Laundry washing-drying machine (1) according to
claim 10, wherein said laundry heating phase k) is
performed by introducing clean water into said wash-
ing tub (3) and heating said clean water in order to
produce a certain amount of cold vapour that heats
the laundry contained in said rotatable drum (4).

12. Washing-drying cycle in a washing-drying machine
(1) comprising:

- a washing tub (3) containing a rotatable drum
(4) adapted to receive laundry;
- a water supply circuit (5) to supply water into
said washing tub (3);
- a washing product supplier (6) to supply a
washing products into said washing tub (3);
- a drain circuit (25) provided with a drain pump
(26) which activation causes liquid to be drained
from said washing tub (3);
- a control unit (13) configured for making said

laundry washing-drying machine (1) to perform
said washing-drying cycle,

wherein washing-drying cycle comprises the follow-
ing phases:

a) a wetting phase in which clean water and
washing detergent are admitted into said wash-
ing tub (3);
b) a main washing phase during which said ro-
tatable drum (4) is rotated at speed causing the
laundry to tumble inside said rotatable drum (4);
c) a first drain phase in which said drain pump
(26) is activated for draining liquid from said
washing tub (3);
d) a rinsing phase comprising two or more rins-
ing cycles wherein clean rinse water is first add-
ed to the laundry, said rotatable drum (4) is ro-
tated at speed causing the laundry to tumble in-
side said rotatable drum (4), and then said drain
pump (26) is activated for draining rinse water
from said washing tub (3),
e) a final spin phase during which said rotatable
drum (4) is rotated at a speed above a threshold
speed value at which the laundry sticks to the
lateral surface of the rotatable drum (4), so as
to squeeze said laundry and extract water from
the latter, and said drain pump (26) is activated
for draining liquid from said washing tub (3);
f) a hot-air drying phase during which hot air is
circulated into said rotatable drum (4) so that it
passes through the laundry, removing moisture
from the latter,

characterized in that
between the end of said a main washing phase b)
and the second of said two or more rinsing cycles of
said rinsing phase d), the speed of said rotatable
drum (4) is kept below said threshold speed value
at which the laundry sticks to the lateral surface of
the rotatable drum (4).

13. Washing-drying cycle according to claim 12, where-
in, during said rinsing phase d), starting from the sec-
ond of said two or more rinsing cycles of said rinsing
phase d), the amount of clean rinse water added to
the laundry during any rinsing cycle is lower than the
amount of clean rinse water added to the laundry
during a previous rinsing cycle.

14. Washing-drying cycle according to claim 12 or 13,
wherein, during said rinsing phase d) of said wash-
ing-drying cycle, starting from the second of said two
or more rinsing cycles of said rinsing phase d), at
the end of at least one rinsing cycle, before and/or
contemporaneously to the activation of said drain
pump (26) for draining rinse water from said washing
tub (3), said rotatable drum (4) is rotated at a spin
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speed adapted to stick said laundry to the lateral
surface of the rotatable drum (4), so as to squeeze
said laundry and extract water from the latter.

15. Washing-drying cycle according to claim 12 or 13,
wherein between the beginning of said rinsing phase
and said final spin, the speed of said rotatable drum
(4) is kept below said threshold speed value at which
the laundry sticks to the lateral surface of the rotat-
able drum (4).
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