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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
laundry washing machine provided with a water softener
system. More particularly, to a front-loading home laun-
dry washing machine designed to perform improved
washing performance programs, to which the following
description refers purely by way of example without this
implying any loss of generality.

BACKGROUND ART

[0003] Nowadays the use of laundry treatment appli-
ances, such as laundry washing machines, i.e. laundry
washing machines which wash and rinse laundry, or
laundry washing and drying machines, i.e. laundry wash-
ing machines which can also dry laundry, is widespread.
In this respect, in the present description, where not stat-
ed differently, the term "laundry washing machine" can
be referred to a laundry washing machine, or a laundry
washing and drying machines.
[0004] Laundry washing machines generally comprise
an external casing provided with a washing tub which
comprises a rotatable perforated drum where the laundry
is placed, an electric motor which rotates the drum in the
washing tub, a water-detergent supplying system, which
supplies fresh water and detergent into the washing
tub/drum, and a water draining system which discharg-
es/drains wash water/detergent from the washing tub.
[0005] Laundry washing machines further comprise a
control panel provided for an user to select a laundry
washing program to be performed, such as cotton, deli-
cates wool, silk etc. and a controller configured to control
several operating devices/apparatus of the laundry
washing machine so as to perform the laundry washing
phases based on the selected laundry washing program.
[0006] CH 704 603 A2 discloses a washing machine
in which the water is guided from a water softening sys-
tem via a nozzle and a chamber into the tub and the water
hardness in a washing program can be adapted and the
softened water and fresh water can be mixed in suitable
ratio each other.
[0007] The Applicant conducted an in-depth study with
the objective of providing a laundry washing machine
which, on the one hand, is designed to provide washing
programs characterized by high washing efficiency,
hereinafter called "washing performances" and on the
other hand allows users to select a level of washing per-
formance i.e. basic, intermediate, high, based on his
needs.

DISCLOSURE OF INVENTION

[0008] According to the present invention, there is pro-
vided a laundry washing machine comprising: an outer
casing, a washing tub, which is arranged inside the cas-

ing, a rotatable drum, which is arranged in axially rotating
manner inside the washing tub and is designed to receive
laundry to be washed, a detergent dispensing assembly,
which is designed for supplying laundry detergent into
the washing tub, a water softening system, which is de-
signed to receive fresh water from a water mains and
reduce the hardness degree of the fresh water in order
to supply softened water or mix water to the detergent
dispensing assembly and/or to the washing tub, during
one or more softened water laundry washing phase/s or
respectively, during one or more mix water laundry wash-
ing phase/s; said mix water being a mixture of fresh water
and softened water; a control panel which is configured
to allow an operator to input information associated with
a washing performance level, electronic control means
are configured to control said water softening system in
order to perform a washing program comprising one or
more softened water laundry washing phases and/or one
or more mix water laundry washing phases, based on
said input washing performance information, the control
panel is configured to allow operator to select a washing
program among one or more predetermined improved
washing performance programs, wherein improved
washing performance programs comprise one or more
softened water laundry washing phase/s and/or one or
more mix water laundry washing phase/s, the machine
comprises memory means containing data relating to one
or more improved washing performance programs, said
memorized data being indicative of loading of softened
water, or fresh water, or mix water to the detergent dis-
pensing assembly and/or the washing tub during laundry
washing phases of said improved washing performance
programs; said electronic control means being config-
ured to selectively control/activate said water softening
system based on the memorized data associated with
the selected improved washing performance program.
[0009] Preferably, said washing program comprises a
main laundry wash phase and one or more secondary
laundry wash phases following the main laundry wash
phase; said main laundry wash phase comprises at least
a wetting phase, a maintenance phase and a drain phase;
said secondary laundry wash phases comprising one or
more rinse phases which start after the end of said drain
phase of the main laundry wash phase.
[0010] According to the invention, the improved wash-
ing performance programs comprise: performing a fresh
water laundry washing phase during the main wash
phase, and performing one or more mix water laundry
washing phase/s and/or one or more softened water
laundry washing phases during the secondary wash
phases.
[0011] Preferably, said improved washing perform-
ance programs comprise: performing a mix or softened
water laundry washing phase during the main wash
phase, and performing one or more mix or softened or
fresh water laundry washing phase/s during the second-
ary wash phases.
[0012] Preferably, said control panel comprises: a first
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select part configured to allow operator to input first in-
formation indicative of a laundry washing program; a sec-
ond select part configured to allow operator to input sec-
ond information indicative of a washing performance lev-
el; said electronic control means being configured to de-
termine/set an improved washing performance program
to be performed based on received first and second in-
formation.
[0013] Preferably, said first select part is configured to
allow operator to select a laundry washing program
among one or more predetermined fresh water laundry
washing programs, a fresh water laundry washing pro-
gram comprising only fresh water washing phases; said
second select part being configured to allow operator to
input said second information indicative of a level of
washing performance; said controller being further con-
figured to set the improved washing performance pro-
gram based on the selected fresh water laundry washing
program and said level of washing performance.
[0014] Preferably, said electronic control means are
further configured to determine/set the improved wash-
ing performance program by replacing one or more fresh
water washing phases of the selected fresh water wash-
ing program with respective softened water washing
phases and/or mix water laundry washing phases, based
on said level of washing performance; and control said
water softening system in response to the set improved
washing performance program.
[0015] Preferably, said first select part is configured to
allow operator to select a laundry washing program
among one or more predetermined softened water laun-
dry washing programs, a softened water laundry washing
program comprising at least a softened water laundry
washing phase or at least a mix water laundry washing
phase; said second select part being configured to allow
operator to input said second information indicative of a
level of washing performance; said electronic control
means being further configured to set the improved
washing performance program based on the selected
softened water laundry washing program and said level
of washing performance.
[0016] Preferably, said electronic control means are
further configured to determine/set the improved wash-
ing performance program by replacing one or more mix
or fresh water washing phases of the softened water
washing program with respective softened water wash-
ing phases ad/or mix water laundry washing phases,
based on said level of washing performance; and control
said water softening system in response to the set im-
proved washing performance program.
[0017] Preferably, the softened water has a reduced
hardness degree which is lower than about 15 FH.
[0018] Preferably, the softened water has a reduced
hardness degree which is lower or equal than about 5 FH.
[0019] Preferably, the softened water has a reduced
hardness degree which is lower or equal than about 2 FH.
[0020] Preferably, the softened water has a reduced
hardness degree which is lower or equal than about 1 FH.

[0021] Preferably, the mix water has a reduced hard-
ness degree which is greater than, or equal to about 15
FH, and lower than, or equal to about 25 FH.
[0022] Preferably, the main laundry wash phase com-
prises a softened water laundry wash phase; each sec-
ondary laundry wash phase comprises: a softened water
laundry wash phase or a fresh water laundry wash phase
or a mix water laundry wash phase. Preferably, said water
softening system comprises a water-softening agent
container, which is filled with a given amount of ion-ex-
change resins capable to restrain the calcium and/or
magnesium ions dissolved in the fresh water flowing
across the water-softening agent container, and a regen-
eration-agent reservoir which is structured for receiving
a given amount of salt grains and is designed to uses
brine to periodically regenerate said ion-exchange resins
contained in said water-softening agent container. Pref-
erably, the water softening system comprises at least a
system based on capacitive deionization technology.
[0023] Preferably, the improved washing performance
program has a washing efficiency measured/calculated
in terms of washing performance index, according to IEC
60456, being greater than a washing performance index,
according to IEC 60456, of a fresh laundry washing pro-
gram in the same washing conditions cycle.
[0024] Preferably, the electronic control means are
configured to control said water softening system based
on said input washing performance information, in order
to supply water to the detergent dispensing assembly
and/or to the washing tub during all the washing phases,
wherein said supplied water has a hardness degree lower
than said fresh water.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] 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 the drawings, corresponding characteristics
and/or components are identified by the same reference
numbers. In particular:

- Figure 1 is a schematic perspective view of a laundry
washing machine according to the present invention;

- Figure 2 is a longitudinal cross-sectional schematic
view taken along line A-A in Figure 1, with some
parts/components of the machine removed for clar-
ity;

- Figure 3 schematically illustrates a first embodiment
of an user control panel of the laundry washing ma-
chine illustrated in Figure 1;

- Figure 4 shows an example of a table containing
improved performance washing programs selecta-
ble by the control panel illustrated in Figure 3;

- Figure 5 schematically illustrates a second embod-
iment of an user control panel of the laundry washing
machine illustrated in Figure 1;
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- Figure 6 shows an example of a table containing
improved performance washing programs selecta-
ble by the control panel illustrated in Figure 5;

- Figure 7 schematically illustrates a third embodiment
of an user control panel of the laundry washing ma-
chine illustrated in Figure 1;

- Figure 8 shows an example of a table containing
improved performance washing programs selecta-
ble by the control panel illustrated in Figure 7;

- Figure 9 is a flow chart containing the operation per-
formed by the laundry washing machine of the
present invention;

- Figures 10 and 11 are comparison tables which com-
prise washing parameters concerning a fresh water
laundry washing program and corresponding wash-
ing parameters of an improved washing perform-
ance program.

DETAILED DESCRIPTION OF THE INVENTION

[0026] The present invention has proved to be partic-
ularly advantageous when applied to a laundry treatment
machine, such as laundry washing machines, as de-
scribed below. It should be understood that although the
present invention is described with reference to a laundry
washing machine, other applications are contemplated.
As can be appreciated, the present invention can be con-
veniently applied to other laundry treatment appliances,
like for example laundry washing and drying machines
(called also washer/driers), wherein one or more steps
of introducing water and/or steam and/or hot/cool air in-
side a laundry tub may be required.
[0027] With reference to Figures 1 and 2, reference
number 1 indicates as a whole a home laundry washing
machine which comprises: a preferably, though not nec-
essarily, substantially parallelepiped-shaped, rigid outer
boxlike casing 2, which is structured for resting on the
floor; a preferably substantially cylindrical, bell-shaped
hollow washing tub 3, which is arranged inside the casing
2 with its opening or mouth directly facing a laundry load-
ing/unloading pass-through opening realized in the front
wall 2a of boxlike casing 2; a preferably substantially cy-
lindrical, elastically-deformable bellows (not shown) wa-
tertight connecting the front opening or mouth of washing
tub 3 to the laundry loading/unloading opening realized
in the front wall 2a of casing 2; and a substantially cylin-
drical, bell-shaped revolving perforated drum 4 struc-
tured for housing the laundry to be washed, and which
is housed in axially rotating manner inside the washing
tub 3 so as to be able to freely rotate about its longitudinal
reference axis. In an alternative embodiment not shown,
rotation axis may be vertical or inclined. According to one
embodiment, the revolving drum 4 is housed in axially
rotating manner inside the washing tub 3 with its front
opening directly faced/aligned to the laundry loading/un-
loading opening on the front wall 2a of casing 2, and the
drum rotation axis is preferably arranged locally substan-
tially coincident with the substantially horizontally-orient-

ed longitudinal reference axis of washing tub 3. Further-
more in the example shown, the hollow washing tub 3 is
preferably suspended in floating manner inside the cas-
ing 2 via a suspension system preferably, though not
necessarily, comprising a couple of upper coil springs
(non illustrated) connecting the upper portion of the
washing tub 3 to the top of the boxlike casing 2, and a
couple of lower vibration dampers (not illustrated) con-
necting the bottom portion of the washing tub 3 to the
bottom of the boxlike casing 2.
[0028] With reference to Figure 1, the laundry washing
machine 1 furthermore comprises a porthole door 5
which is hinged to the front wall 2a of casing 2 to rotate
about a preferably, though not necessarily, vertically-ori-
ented reference axis to and from a closing position in
which the peripheral border of the porthole door 5 rests
completely on front wall for closing the laundry loading/
unloading opening and watertight sealing the washing
tub 3; and an electrically-powered motor assembly 6
which is structured for driving into rotation the revolving
drum 4 about its longitudinal reference axis inside the
washing tub 3, by means of a belt/pulley system 7. In a
different embodiment of the invention, the motor 6 may
be directly associated with the shaft of the revolving drum
4.
[0029] With reference to Figure 2, the laundry washing
machine 1 furthermore comprises a water draining sys-
tem 8 (only partially and schematically illustrated), which
is configured to drain the wash water, i.e. dirty water
and/or water mixed with washing and/or rinsing products,
from the washing tub 3 to the outside. The water draining
system 8 may comprise a draining pump 9 (schematically
illustrated in Figure 2), which is fluidly connected to a
liquid outlet arranged on the bottom region of the washing
tub 3 and is configured to drain the water from the wash-
ing tub 3 to supply the drained water into a draining suc-
tion pipe 10 (only partially illustrated in broken lines in
Figure 2).
[0030] As shown in Figure 2, the laundry washing ma-
chine 1 furthermore comprises a heating device 11 con-
figured to heat the water solution loaded in the washing
tub 3 to a prefixed temperature. In accordance with one
exemplary embodiment, the heating device 11 may com-
prise one or more electric resistors or any similar/equiv-
alent heating electric/electronic components which are
arranged, for example, in the bottom of the washing tub
3 and/or in a sump of the washing tub 3 in order to heat
the water loaded in the washing tub 3.
[0031] In this instance, the washing tub 3, the drum 4,
the suspension system, the electrically-powered motor
assembly 6, the heating device 11, and the water draining
system 8 of the laundry washing machine 1 are well-
known elements provided in well-known laundry machine
and detailed description thereof will be omitted accord-
ingly.
[0032] Terminology which will be used as follows is
hereinafter defined.
[0033] More specifically, "FH" is the unit of measure-

5 6 



EP 3 090 089 B1

5

5

10

15

20

25

30

35

40

45

50

55

ment of water hardness degree corresponding to French
degree, wherein 1 fH = 10 ppm CaCO3 (Calcium Car-
bonate). With the term fresh water, it will be understood
a tap water provided by a water mains 13 usually ar-
ranged in a house. It should be understood that water
mains 13 generally provides an "hard water", i.e. a water
having a hardness degree greater than about 25 FH (250
ppm CaCO3).
[0034] With the term "softened water", it will be under-
stood a water provided by a water softener system which
will be disclosed in detail afterwards. In order to be ef-
fective for washing process the softened water may have
an hardness degree lower than about 15 FH (150 ppm
CaCO3), preferably lower than 5 FH (50 ppm CaCO3)
and more preferably lower than 2 FH (20 ppm CaCO3).
More preferably, according to a preferred embodiment,
softened water may have an hardness degree lower than
about 1 FH (10 ppm CaCO3).
[0035] With the term mix water, it will be understood a
mixture of fresh water and softened water. Preferably,
hardness degree of mix water may be comprised be-
tween about 15 and about 25 FH.
[0036] With "washing program", it will be understood
a laundry washing cycle comprising a "main laundry wash
phase", and one or more "secondary laundry wash phas-
es" following the main laundry wash phase, wherein the
secondary laundry wash phases may comprise one or
more laundry rinse phases and preferably, although not
necessarily, at least one laundry spin phase.
[0037] The main laundry wash phase may comprises,
for example: a wetting phase (step of loading water and
detergent into the washing tub), a maintenance phase
(step of tumbling the laundry for detergent action) and
preferably, although not necessarily, a spin phase (step
of spinning the drum). If the program to be performed
uses heated water, the main laundry wash phase can
further comprise a heating phase (step of switching-on
the heating device 11). The main laundry wash phase
may further comprises a drain phase (step of draining
water). It should be point out that drain phase is the last
phase of the main laundry wash phase, and is performed
before executing the first rinse phase of the secondary
laundry wash phases following the main laundry wash
phase.
[0038] Rinse phases following the main laundry wash
phase, may comprise a water loading phase (loading wa-
ter into the washing tub), a rinse maintenance phase
(tumbling the laundry), a drain phase, and preferably a
spin phase.
[0039] With "softened water laundry wash phase", it
will be understood a laundry wash phase wherein sof-
tened water is supplied into the washing tub 3.
[0040] With "fresh water laundry wash phase" it will be
understood a laundry wash phase wherein only fresh wa-
ter is supplied into the washing tub 3.
[0041] With "mix water laundry wash phase" it will be
understood a laundry wash phase wherein mix water is
supplied into the washing tub 3.

[0042] With "fresh water laundry washing program", it
will be understood a laundry washing program wherein
all the wash phases comprise the step of supplying fresh
water into the washing tub 3.
[0043] With "softened water laundry washing pro-
gram", it will be understood a laundry washing program
comprising at least a softened water laundry washing
phase or at least a mix water laundry washing phase.
Preferably, the main wash phase of a softened water
laundry washing program comprises the step of supply-
ing softened water or mix water. Preferably the second-
ary wash phase of a softened water laundry washing pro-
gram comprises the step of supplying softened or mix or
fresh water. With "washing performance", it will under-
stood the washing efficiency (sometimes expressed also
in term as "soil removal index" or "cleaning index") to
remove prefixed amount/kind of stains on fabric following
a specific standard procedure where all the key param-
eters involved in the washing process are prefixed or
controlled in a way to guarantee the reproducibility of the
washing test. For instance the main prefixed parameters
may be: the type and amount of stains, detergent type
and amount, fabric load type and amount, inlet water tem-
perature and hardness, temperature of the room, type of
cycle. It is known for example that "washing performance"
of a laundry washing machine is measured according to
known harmonized standards (for instance European
standard refer to IEC 60456 5ed) performed on stand-
ardized soil strips made with 5 type of prefixed soils (red
wine, blood, chocolate, sebum, oil/carbon black). Each
type of soil is sensible to one or more washing parameters
and will be removed on the basis of the selected param-
eter. The quantitative evaluation of the soil removal may
be done by reflectance measurements (Y value) of each
washed soil present in the strip. If more than one strip
are used the average Y value of each soil is made. The
sum of the average value represents the Y sum value.
The same procedure is done for a reference machine.
The washing parameters used in the reference machine
are fixed and clearly specified in the standard in order to
make it a reference. The ratio between the Y sum value
for the tested machine and the Y sum value of the refer-
ence machine provide the washing performance index.
It should to be point out that a difference in washing per-
formances index of 0.03 points are relevant and perceiv-
able by the customer. The ratio between the Y sum value
for the tested machine and the Y sum value of the refer-
ence machine provide the washing performance index.
[0044] Due to the high efficiency in washing perform-
ance of the reference machine the ratio between the Y
sum value of the machine under evaluation and the ref-
erence machine is close to 1.00. A threshold washing
performances index ratio of 1.03 is required in European
standard for energy label machine declaration. Therefore
an increment in washing performances index of 0.03
points is relevant in term of washing performances im-
provement because is hard to have this level of improve-
ment avoiding the use of additional detergent or washing
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temperature increasing. The increment of 0.03 points in
washing performances index is also clearly perceivable
by the customer by simple visual comparison. For this
reason an improvement in washing performances index
of 0.03 points (or more) has to be considered a solid
value to support claims for both technical and customer
point of view respectively.
[0045] This procedure provides a clear and easy com-
parison of machines and washing cycles. With "improved
washing performance program", it will understood a laun-
dry washing program characterized by having a washing
efficiency measured/calculated in terms of washing per-
formance index being greater than a washing perform-
ance index of a "fresh laundry washing program" in the
same washing conditions (cycle temperature, detergent,
stains, fabric load, etc).
[0046] With the term "detergent" it will be understood
any kind of laundry cleansing-agent which is supplied
into the washing tub 3 during the main wash phase.
[0047] As shown in Figure 2, the laundry washing ma-
chine 1 furthermore comprises a detergent dispensing
assembly 12, which is housed inside the casing 2 in easily
reachable manner by the user, and is structured to supply
into the washing tub 3, detergent mixed with water. In
one exemplary embodiment, the detergent dispensing
assembly 12 may comprise a detergent drawer 12a (il-
lustrated in Figures 1 and 2) which may be fitted/inserted
in manually extractable manner into a completely re-
cessed drawer housing (not illustrated), which extends
substantially horizontally inside the boxlike casing 2, and
is manually movable inside the drawer housing between
a working position (illustrated in Figure 1) and an extract-
ed position (not illustrated). It should be understood that
detergent dispensing assembly 12 may be structured for
selectively spilling/pouring a given amount of fresh water
arriving from a fresh water mains 13 directly into the de-
tergent drawer 12a, so as to flush the detergent, out of
the same detergent drawer 12a so that detergent mixed
with water is loaded into the washing tub 3.
[0048] According to an embodiment the detergent dis-
pensing assembly 12 is structured to supply into the
washing tub 3 a dosage of detergent previously loaded
by the user into the detergent drawer 12a.
[0049] However, it should be understood that accord-
ing to a different embodiment, the detergent dispensing
assembly 12 may have an auto-dosing system/structure.
i.e. it is provided with an auto-dosing detergent device
12b designed to automatically control the amount of de-
tergent supplied to into the washing tub 3. The auto-dos-
ing detergent device 12b may comprise for example one
or more detergent metering pumps (not illustrated), i.e.
volumetric pumps for the metered feed of the deter-
gent/water into the washing tub 3 based on control sig-
nals.
[0050] The laundry washing machine 1 furthermore
comprises a water softener system 14, which is arranged
inside the casing 2 between the water mains 13 and the
detergent dispensing assembly 12, or between the water

mains 13 and directly the washing tub 3, and is designed
to reduce the hardness degree of the fresh water so as
to provide softened water to the detergent dispensing
assembly 12 or directly to the washing tub 3.
[0051] According to one simplified embodiment, the
water softener system 14 may be structured to be acti-
vated/controlled so as to operate between a first operat-
ing state, wherein it provide softened water, and a second
operating state, wherein it provides fresh water. It should
be understood however that other kind of water softener
systems may be contemplated. As can be appreciated,
the present invention can be conveniently applied to a
water softener system which may be activated/controlled
so as to selectively operate, in addition to the first and
second operating states above disclosed, further in a
third state wherein it provides mix water.
[0052] According to a simplified embodiment, the wa-
ter softener system 14 may be designed to vary the hard-
ness degree of the softened water and/or mix water,
based on received control/command signals.
[0053] With regard to an exemplary embodiment illus-
trated in Figure 2, the water softener system 14 may com-
prise a fresh water supply circuit 16, which is arranged
inside the casing 2 between the water mains 13 and the
detergent dispensing assembly 12 or between the water
mains 13 and directly the washing tub 3, and may be
structured so as to control/regulate the flow of fresh water
from the water mains 13 towards the detergent dispens-
ing assembly 12 and/or the washing tub 3. In accordance
to the exemplary embodiment illustrated in Figure 2, the
machine 1 may preferably although not necessarily com-
prise an electric controlled flow diverter device 24 which
is connected between the water softener system 14 and
the detergent dispensing assembly 12/the washing tub
3, and is designed to receive fresh or softened or mix
water from the water softener system 14 and selectively
supply, on command, the received water to the detergent
dispensing assembly 12 or the washing tub 3. However,
it should be understood that according to different em-
bodiments, the water softener system 14 may comprise
any other known device/system designed to selectively
supply the received water to the detergent dispensing
assembly 12 or the washing tub 3.
[0054] In accordance with one embodiment, the water
softener system 14 further comprise an internal water
softening device 18, which may be arranged along the
fresh water supply circuit 16 between the water mains
13 and the detergent dispensing assembly 12, or the flow
diverter device 24 if presents, so as to be crossed by the
fresh water flowing from the water mains 13 towards the
detergent dispensing assembly 12 or directly towards the
washing tub 3, and is structured to reduce the hardness
degree of the fresh water drawn from the water mains 13
so as to provide the softened water to be channeled to
the detergent dispensing assembly 12 or directly to the
washing tub 3. In accordance with one simplified exem-
plary embodiment shown in Figure 2, the fresh water sup-
ply circuit 16 may preferably comprise a hosepipe 19
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connecting the water mains 13 to the inlet of the detergent
dispensing assembly 12 or to the washing tub 3, an elec-
trically-controlled valve 20 which is arranged along the
hosepipe 19 and is able to control/regulate the flow of
fresh water from the water mains 13 towards the deter-
gent dispensing assembly 12 or to the washing tub 3; a
hosepipe 21 connecting the water mains 13 to the inlet
of water softening device 18 which in turn has the outlet
connected to the hosepipe 19 or directly to the detergent
dispensing assembly 12 by means of a hosepipe 22; an
electrically-controlled valve 23a, which is arranged along
the hosepipe 21 and is designed to control/regulate the
flow of fresh water from the water mains 13 towards the
inlet of the water softening device 18 based on a control
signal in order to cause the water softening device 18 to
regulate/reduce the hardness degree of the softened wa-
ter provided in its outlet; and preferably although not nec-
essarily, an electrically-controlled valve 23b, which may
be arranged along the hosepipe 22 and is designed to
control/regulate the flow of softened water from the water
softening device 18 towards the hosepipe 19. It should
be understood that mix water may be provided for exam-
ple by controlling the electrically-controlled valve 20 and
23b.
[0055] The electrically-controlled valves 20 and/or 23a
and/or 23b may be on-off electric valves configured to
be selectively controlled/activated so as to cause the sof-
tened, fresh or mix water to be selectively supplied to the
detergent dispensing assembly 12/washing tub 3. It
should be understood that electrically-controlled valves
20 and/or 23a and/or 23b may be controlled to selectively
regulate the volume (liters) of fresh water crossing the
hosepipe 19, and/or crossing the softening device 18
and/or the volume of water that the water softening device
18 provides to the hose 19 in order to mix the fresh water
and softened water so as to provide mix water having a
determined hardness degree.
[0056] The electrically-controlled valves 20 and/or 23a
and/or 23b could be controlled so that the hardness de-
gree of the softened or mix water is regulated based on
a required value. It should in any case be understood
that control of the hardness degree of the water may be
not limited to the circuit above disclosed. For example
the electrically-controlled valve 20, 23a, 23b may be not
limited to on-off electric valves but according to possible
different embodiments of the present invention, the elec-
trically-controlled valve 20, 23a, 23b may be proportional
valve or other kind of known valve electrically designed
to be controlled to regulate a water flow rate.
[0057] In accordance with one embodiment shown in
Figure 2, the laundry washing machine 1 may preferably,
although not necessarily, comprise an electronic sensing
system 32, which may comprise a number of sensor de-
vices arranged along the hosepipes 19, 21, 22 to deter-
mine/measure hardness values which are indicative of
the hardness degree of: the fresh water provided from
the water mains 13 and/or the softened water provided
in outlet by the water softening device 18, and/or the

fresh/softened/mix water provided by the water softening
system 14.
[0058] In accordance with the exemplary embodiment
shown in Figure 2, the sensor devices may be conduc-
tometric sensors arranged along the hosepipes 19, 21,
22 upstream from the detergent dispensing assembly 12.
[0059] According to an embodiment shown in Figure
2, the water softening device 18 may be a ion-removal
device type. In accordance with one exemplary embod-
iment, the water softening device 18 may comprise a
water-softening agent container 25, which is filled with a
given amount of ion-exchange resins (not shown) capa-
ble to restrain the calcium and/or magnesium ions (Ca++
an Mg++) dissolved in the fresh water flowing across the
water-softening agent container 25 and is preferably in-
terposed between the hosepipes 21 and 22 to be crossed
by the fresh water flowing from the valve 23a and the
hosepipe 21. In accordance with one exemplary embod-
iment, the water softening device 18 may further com-
prise a regeneration-agent reservoir 26 which to struc-
tured for receiving a given amount (for example half a
Kilogram or one Kilogram) of salt grains (Sodium Chlo-
ride) and is designed to uses brine (i.e. salty water) to
periodically regenerate the ion-exchange resins con-
tained in the water-softening agent container 25. Salty
water, in fact, is able to replace from the ion-exchange
resins the calcium and magnesium ions previously com-
bined/fixed to the resins with the Sodium ions (Na+). The
internal water softening device 18 may further preferably
although not necessarily comprise: a water supply circuit
21a which is structured for selectively channeling, on
command, a given amount of fresh water into the water-
softening agent container 25 and regeneration-agent
reservoir 26 so to at least partly dissolve the salt or other
regeneration agents stored therein and form a given
amount of brine (i.e. salty water); and a electrically-con-
trolled valve 20a which is arranged along a hosepipe of
the water supply circuit 21a and is designed to con-
trol/regulate the flow of fresh water from the water mains
13 towards regeneration-agent reservoir 26, an electri-
cally-powered brine-circulating pump 26a which is inter-
posed between the water-softening agent container 25
and the regeneration-agent reservoir 26 and is structured
for transferring/moving the brine (i.e. the salty water) from
the regeneration-agent reservoir 26 to the water-soften-
ing agent container 25 when activated.
[0060] Ion-removal internal water softening devices
are disclosed, for example, in reference documents WO
2006 079 417 and/or EP 0 861 114 wherein a ion-removal
internal water softening device is based on capacitive
deionization technology system comprising electrodes
having a conductive surface. The electrodes are charge-
able in response to an applied DC potential. The elec-
trodes are separated from each other by non-conductive
spacers. The electrodes and the conductive surface on
the electrodes may be constructed from conductive ma-
terials such as carbon or conductive polymers or combi-
nations. Because the electrodes have a limited capacity,
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the system based on capacitive deionization technology
requires regeneration to remove the hardness ions from
electrodes. In detail, the system based on capacitive
deionization technology system may be regenerated by
flushing with fresh water, short-circuiting the anode elec-
trodes with the cathode electrodes or by reversing the
polarity or by a combination thereof. The interval for re-
generation is also dependent on the concentration of ions
in the feed water; the harder the feed water, the more
frequent regeneration is required. The water produced
during regeneration contains a high level of hardness
(ions) and is therefore directed to a waste outlet. The
system based on capacitive deionization technology
thereby provides water softening without the addition or
with a limited amount of chemicals for regeneration.
[0061] It should in any case be understood that water
softening device 18 is not limited only to ion-removal de-
vices type, but according to other possible embodiments
of the present invention, it may comprise any kind of de-
vice/apparatus operating according to known water sof-
tening technologies. In accordance with an exemplary
embodiment (not illustrated), the water softening device
18 may comprise: reverse osmosis systems/devices, na-
no-filtration systems/devices, distillation systems/devic-
es such as membrane distillation systems/devices, boil-
ing systems/devices, capacitive deionization sys-
tems/devices, electro-dialysis systems/devices and sim-
ilar, enzymatic systems which are known and detailed
description thereof will be omitted accordingly. As illus-
trated in Figures 1, 2, 3, 5 and 7, the laundry washing
machine 1 according to the invention includes a user con-
trol panel 28, which may be preferably, although not nec-
essarily arranged in the front wall 2a of the casing 2 and
is structured/configured to allow the user to input infor-
mation being indicative of a improved washing perform-
ance program to be performed. The user control panel
28 may preferably comprise, for example, a LED or LCD
or fluorescent type display or the like, and/or preferably
acoustic devices designed to generate vocal/acoustic
messages.
[0062] As illustrated in Figure 2, the laundry washing
machine 1 of the present invention further comprises an
electronic control unit 15 which is electrically connected
to the control panel 28 in order to receive the information
inputted by the user.
[0063] In accordance with the invention and as shown
in Figure 3, the control panel 28 is structured/configured
to allow the user to select a laundry washing program
among one or more of preset improved washing perform-
ance programs. Preferably, improved washing perform-
ance programs may comprise: basic performance cotton
program, at least one intermediate performance cotton
program, high performance cotton program, basic per-
formance polyester program, at least an intermediate
performance polyester program, high performance pol-
yester program, basic performance polyamide program,
at least an intermediate performance polyamide pro-
gram, high performance polyamide program, basic per-

formance delicates program, at least one intermediate
performance delicates program, high performance deli-
cates program, basic performance wool program, at least
one intermediate performance wool program, high per-
formance wool program, or the like.
[0064] According to the invention, data relating to se-
lectable/performable improved washing performance
program/s is contained in a memory device 27 cooper-
ating with the electronic control unit 15, and comprises
information associated with the kind of water (sof-
tened/fresh/mix), and/or hardness degree of the water to
be supplied during each laundry washing phases of a
improved washing performance program.
[0065] Figure 4 illustrates a table which comprises on
a column a number of improved washing performance
programs A, B, C ... , N which could be implemented by
the machine 1.
[0066] As shown in Figure 4, improved washing per-
formance programs may be preferably configured so
that: during the main wash phase, the softener system
14 is activated/controlled in the first operating state in
order to provide/supply a softened water so as to perform
a softened water laundry wash phase or a mix water laun-
dry wash phase, whereas during the secondary washing
phase following the main wash phase i.e. the rinses phas-
es and preferably the spin phase, the softener system
14 is controlled in order to selectively operate in the first
or second or third state so as to provide softened, or fresh
or mix water, respectively in order to perform softened
water washing phase, or fresh water washing phase or
the mix water washing phase, respectively.
[0067] Preferably, one or more improved performance
washing programs may be programmed so that the first
rinse phase is a mix or softened water laundry wash
phase, whereas other performable improved perform-
ance washing programs may be programmed so that the
last rinse phase is a fresh water washing phase (Basic
performance improved washing program A in Figure 4).
[0068] Preferably, one or more improved performance
washing programs may be programmed so as to perform
a fresh water laundry washing phase during the main
wash phase, and one or more mix water laundry washing
phase/s and/or one or more softened water laundry
washing phases during the secondary wash phases (Ba-
sic performance washing program N in Figure 4).
[0069] Preferably, one or more improved performance
washing programs may be programmed so as to perform
a mix or softened water laundry washing phase during
the main wash phase, and one or more mix or softened
or fresh water laundry washing phase/s during the sec-
ondary wash phases (Basic performance washing pro-
gram A, High performance washing program N in Figure
4).
[0070] Preferably, one or more improved performance
washing programs may be programmed so as to perform
softened water laundry washing phases during the main
and the second wash phases (High performance wash-
ing program N in Figure 4). According to an exemplary
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embodiment, a basic performance cotton washing pro-
gram may comprise at least a mix or softened water laun-
dry wash phase. For example, according to the embod-
iment illustrated in Figure 4, memorized data of the basic
performance cotton washing program may comprise the
following information: the main wash phase is a mix water
laundry wash phase, the first rinse phase is a fresh water
laundry wash phase, the second rinse phase is a fresh
water laundry wash phase, the final rinse phase is a fresh
water laundry wash phase.
[0071] According to a further exemplary embodiment
illustrated in the table of Figure 4, memorized data of a
high performance cotton washing program may comprise
the following information: the main wash phase is a sof-
tened water laundry wash phase, the first rinse phase is
a softened water laundry wash phase, the second rinse
phase is a softened water laundry wash phase, and the
final rinse phase is a softened water laundry wash phase.
It should be point out that selectable/performable im-
proved washing performance program/s may further
comprise one or more intermediate performance cotton
washing programs, wherein at least a wash phase of the
program is a mix or a softened water laundry wash phase,
whereas the others wash phases of the program may
comprise softened or mix or fresh water laundry wash
phases. Of course the softened, mix and fresh water laun-
dry wash phases may have any prefixed sequence in the
program.
[0072] According to a different exemplary embodi-
ment, memorized data of a basic performance polyester
washing program may comprise at least a mix or softened
water laundry wash phase. For example, according to
the embodiment illustrated in Figure 4, the basic perform-
ance polyester washing program may comprise the fol-
lowing information: the main wash phase is a fresh or
mix water washing phase, the first rinse phase is a fresh
or mix water washing phase, the second rinse phase is
a fresh or mix water washing phase, and the final rinse
phase is a fresh or mix water washing phase.
[0073] According to a different exemplary embodi-
ment, memorized data of a high performance polyester
washing program may comprise the following informa-
tion: the main wash phase may be a softened water wash-
ing phase, the first rinse phase may be a softened water
washing phase, second rinse phase may be a softened
water washing phase, and the final rinse phase may be
a softened water washing phase.
[0074] It should be point out that selectable/performa-
ble improved washing performance program/s may fur-
ther comprise one or more intermediate performance pol-
yester washing programs, wherein at least a wash phase
of the program is a mix or a softened water laundry wash
phase, whereas the others wash phases of the program
may comprise softened or mix or fresh water laundry
wash phases. Of course the softened, mix and fresh wa-
ter laundry wash phases of a intermediate performance
polyester washing program may have any prefixed se-
quence.

[0075] According to a different exemplary embodi-
ment, memorized data of a basic performance polyamide
washing program may comprise at least a mix or softened
water laundry wash phase. For example, according to
the embodiment illustrated in Figure 4, basic perform-
ance polyamide washing program may comprise the fol-
lowing information: the main wash phase is a mix water
washing phase, the first rinse phase is a fresh water
washing phase, second rinse phase is a fresh water
washing phase, and the final rinse phase is a fresh water
washing phase.
[0076] According to a different exemplary embodi-
ment, memorized data of a high performance polyamide
washing program may comprise the following informa-
tion: the main wash phase may be a softened water wash-
ing phase, the first rinse phase may be a softened water
washing phase, second rinse phase may be a softened
water washing phase, and the final rinse phase may be
a softened water washing phase. It should be point out
that selectable/performable improved washing perform-
ance program/s may further comprise one or more inter-
mediate performance polyamide washing programs,
wherein at least a wash phase of the program is a mix
or a softened water laundry wash phase, whereas the
others wash phases of the program may comprise sof-
tened or mix or fresh water laundry wash phases. Of
course the softened, mix and fresh water laundry wash
phases of an intermediate performance polyamide wash-
ing program may have any prefixed sequence.
[0077] In accordance with a different embodiment
shown in Figure 5, the washing machine 1 may be pro-
vided with a control panel 28 structured/configured to al-
low the user to input first information indicative of a fresh
water washing program to be performed, and second in-
formation indicative of one or more performance com-
mands. The electronic control unit 15 may be configured
to determine/set the improved washing performance pro-
gram based on received first and second information.
[0078] The control panel 28 may be configured to allow
operator to input said second information indicative of a
level of the washing performance required. Preferably,
the control panel 28 may be configured to allow operator
to input said second information indicative of a level of
performance comprised in a list of selectable perform-
ance levels, such as basic washing performance level,
one or more intermediate washing performance levels,
and a high washing performance level.
[0079] According to the invention, the electronic con-
trol unit 15 is configured to set/determine the improved
washing performance program based on the selected
fresh water laundry washing program and said perform-
ance level selected by the user.
[0080] In accordance with the exemplary embodiment
shown in Figure 5, the control panel 28 may comprise a
first select part 28a configured to allow the user to select
a fresh water washing program among one or more fresh
water washing programs; and a second select part 28b
is configured to allow the user to input one washing per-
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formance level among a plurality of washing performance
levels.
[0081] The information associated with the fresh water
washing programs selected by the first select part 28a
may be contained in form of data memorized in the mem-
ory device 27. According to the embodiment illustrated
in Figure 5, the electronic control unit 15 may be config-
ured to determine/set the improved washing perform-
ance program to be performed, based on the first infor-
mation indicating the selected fresh water washing pro-
gram and the second information relating to the perform-
ance level selected by user. In usage, during the im-
proved washing performance program, the electronic
control unit 15 activates/controls the water softening sys-
tem 14 (depending on the kind of softening system 14
presents on the machine 1) based on the set improved
washing performance program to cause softened water
or mix or fresh water to be supplied during at least the
main wash phase and/or one or more secondary laundry
washing phase/s of the fresh water washing program.
[0082] As shown in the example of Figure 5, the first
select part 28a may comprise a rotation knob for supply-
ing the selected signal containing the first information
after sensing whether a program is selected through ro-
tation, whereas the second select part 28b may comprise
one or more buttons B1, B2, B3,..., BN for supplying the
selected signal containing the second information after
sensing the level of performance that user has selected.
It should in any case be understood that the first select
part 28a and second select part 28b are not limited to
the example illustrated in Figure 5, but could comprise
other kind of known input devices such as, for example,
a touch panel/s or like.
[0083] In the example shown in Figures 5 and 6, if the
buttons B1, B2, B3 ... BN are not pushed, the electronic
control unit 15 may set the "standard" fresh-water wash-
ing program so as to load the fresh water during all the
washing phases of the fresh-water washing program.
[0084] When one button B1, ...,B3,... BN is pushed,
the electronic control unit 15 modifies the fresh water
washing program in the "improved washing performance
program" by changing/switching/replacing the kind of wa-
ter to be supplied during the washing phases. Kind of
water (mix or softened or fresh) to be supplied during the
washing phases, may be determined by the electronic
control unit 15 on the basis of the pushed button
B1,...,B3,... BN.
[0085] For example, button B1 may be associated with
the basic level of washing performance and when pushed
may be cause the mix water to be supplied during the
main wash phase; buttons B2 may be associated with a
specific intermediate level (for example the second level)
of washing performance and when pushed may cause
the softened water to be supplied during the main wash
phase, whereas button BN may be associated with high
level of washing performance (top level) and when
pushed may cause the softened water to be supplied
during all phases of the selected program.

[0086] It should be point out that according to a possi-
ble embodiment, the electronic control unit 15 and control
panel 28 may be configured in order that the user may
change the kind of water (mix or softened or fresh) so as
to set improved washing performance program, by re-
peatedly pressing a determined button a prefixed number
of times. For example, pressing repeatedly the button B
1 twice may cause the softened water to be supplied
during the main wash phase, pressing repeatedly the but-
ton B2 twice may cause the softened water to be supplied
during the first rinse phase, pressing repeatedly the but-
ton B3 twice may cause the softened water to be supplied
during the second rinse phase. For example, the control
panel 28 may be configured so that button B 1, BN may
cause selection of any prefixed combination of mix or
softened or fresh water in washing phases.
[0087] Of course, according to a different embodiment,
the control panel 28 may have one button and be con-
figured so that change of kind of water (mix or softened
or fresh) in washing phases may be determined based
on number of time that button is repeatedly pressed.
[0088] Applicant implemented several washing tests
in order to compare the washing performance index
achieved by performing a fresh water washing program
with the washing performance index achieved by per-
forming an improved washing performance program ac-
cording to the present invention.
[0089] For example, Figure 10 illustrates a table which
comprises washing data results of a "Cotton full load"
performed by a fresh water washing program comprising
only fresh water washing phases (column 2 of the table
10) and washing data results of a "Cotton full load" per-
formed by an improved washing performance cotton pro-
gram comprising only softened water washing phases
(column 3 of the table 10). More specifically, both wash-
ing cotton programs are performed in the following wash-
ing condition: full load i.e. 9 Kg of cotton load, washing
temperature of 33° C, a cycle time duration of 235 min-
utes, and a detergent amount of 148 g. Applicant found
that, the performance index of the fresh water washing
program is 1,04 whereas the performance index of the
improved washing performance program is conveniently
improved, i.e. is 1,15 (Standard IEC 60456). In other
words Applicant found that by performing the high per-
formance cotton program according to the above report-
ed washing condition, the performance index is in-
creased of 0.11. In this regard, it is stressed on the fact
that, as above disclosed, the performance index of "0.11"
is a very high value which is conveniently achieved with-
out using additional detergent or washing temperature
increasing.
[0090] On the other hand, Figure 11 illustrates a table
which comprises washing data results of a "Cotton half
load" performed by a fresh water washing program char-
acterized by carrying out only fresh water washing phas-
es (column 2 of the table 11) and washing data results
of a "Cotton 0 half load" performed by an improved wash-
ing performance program which is characterized by car-
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rying out only softened water washing phases (column
3 of the table 11). More specifically, both washing pro-
grams are performed in the following washing condition:
half load i.e. 4.5 Kg of cotton, washing temperature of
27° C, and a detergent amount of 94 g. Applicant found
that in such washing condition performance index of the
fresh water washing program is 1,05 whereas perform-
ance index of the improved washing performance pro-
gram is 1,12 (Standard IEC 60456). It is point out that
even in half load condition, improved washing perform-
ance program performed according to the present inven-
tion allows to obtain a significant increasing of the per-
formance index.
[0091] Figures 7 and 8 illustrate a third exemplary em-
bodiment which differs from the second embodiment be-
cause the first select part 28a is configured to allow the
user to select a laundry washing program among a plu-
rality of softened water washing programs, and the sec-
ond select part 28b is configured to allow the user to
select a performance command/levels so as to further
improve the washing efficiency of the selected softened
water washing program.
[0092] Information about softened water washing pro-
grams may be contained in memory device 27 and com-
prise data relating to kind of water (softened, mix and
fresh water) to be supplied during the washing phases.
[0093] The electronic control unit 15 may be configured
to set the improved washing performance program based
on the first information indicating the selected softened
water washing program and the second information re-
lating to the performance command/levels that user has
requested by means of the second select part 28b. Pref-
erably, the improved performance washing program set
by the electronic control unit 15 comprises substantially
the softened laundry washing phases of the selected sof-
tened water washing program and one or more prefixed
softened or mix water washing phases which replace mix
or respectively fresh water washing phases of the select-
ed softened water washing program.
[0094] As shown in the example of Figure 7, the first
select part 28a may comprise a rotation knob, whereas
the second select part 28b may comprise at least one
button for supplying the selected signal containing the
second information containing performance com-
mand/levels. In the example shown in Figures 7 and 8,
if the button is not pushed, the electronic control unit 15
may perform the softened water washing program se-
lected by user, so as to load the softened water during
the prefixed laundry washing phases.
[0095] On the contrary, when the button is pushed, the
electronic control unit 15 modifies the softened water
washing program so as to define a prefixed "high per-
formance washing program" to be performed, for exam-
ple by changing the mix water washing phase or a fresh
water washing phases with a prefixed softened or re-
spectively a prefixed mix washing phases, and controls
the water softening system 14 based on the set high per-
formance washing program.

[0096] It should be point out that according to a possi-
ble embodiment, the electronic control unit 15 and control
panel 28 may be configured in order that the user may
increase the level of washing performance, by repeatedly
pressing a determined button a prefixed number of times.
For example pressing repeatedly the button twice may
cause the softened water washing program to be modi-
fied in a medium performance washing program. In that
case, for example, the electronic control unit 15 may
change the fresh water supplied during a prefixed wash
phase of the softened water washing program with a mix
water. For example pressing repeatedly the button three
times may cause the softened water washing program
to be modified in a high performance washing program.
In that case, for example, the electronic control unit 15
may change the mix water supplied during a prefixed
wash phase of the softened water washing program with
a softened water.
[0097] Next, the operation performed by laundry wash-
ing machine 1 according to the present invention will be
explained in Figure 9 which illustrates an outline opera-
tion flow chart.
[0098] In step 100, user inputs via the control panel 28
the information indicative of the improved performance
washing program to be performed. As above disclosed,
in this step user could select directly the improved wash-
ing performance program among one or more prefixed
washing programs as illustrated in the example of Fig-
ures 1 and 3, or inputs the first and second information
as illustrated in the second embodiment illustrated in Fig-
ure 5 or in the third embodiment illustrated in Figure 7.
[0099] The electronic control unit 15 determines in the
memory device 27 all data/information about the kind of
water (softened or mix or fresh water) and/or the prefixed
hardness of the water, to be supplied during each laundry
washing phase, i.e. main wash phase and the rinse phas-
es of the selected improved washing performance pro-
gram, based on the received information concerning im-
proved performance washing program (step 110).
[0100] After that, in step 120, electronic control unit 15
may start performing the main wash phase of the im-
proved washing performance program (step 130). Here-
inafter, it will be supposed that user has selected an im-
proved performance washing program, wherein the main
wash phase is performed by using softened water, and
the secondary wash phases uses softened water.
[0101] During the wetting step (step 140) of the main
wash phase, the electronic control unit 15 activates/con-
trols the softener system 14 so as to supply a softened
water into the detergent dispensing system 12 to cause
the detergent to be flushed from the detergent dispensing
system 12 into the washing tub 3. At this time, the elec-
tronic control unit 15 may preferably although not neces-
sarily control the valves 20, and/or 23a and/or 23b so as
to selectively regulate flows/volumes of fresh water
crossing the hosepipes 19, 21 and 22 and passing
through the water softening agent container 25, based
on the amount of softened water to be supplied and/or
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the hardness degree of the softened water. Preferably
although not necessarily, if the laundry washing machine
1 comprises an electronic sensing system 32, the elec-
tronic control unit 15 may control the valves 20, and/or
23a and/or 23b based on a comparison between the pre-
fixed hardness degree and the measured water hardness
degree. Of course, if the auto-dosing device 12b is
present, the electronic control unit 15 may control the
auto-dosing device 12b to automatically supply a prefixed
detergent amount into the washing tub 3. In one embod-
iment, the main wash phase may comprise a drum tum-
bling step, wherein electronic control unit 15 controls the
electric motor assembly 6 so as to rotate the drum 4 such
that the laundry is tumbled/wetted and detergent is dis-
solved in the softened water loaded in the tub 3 (step
150). In this step, the electronic control unit 15 may further
control the softener system 14 in order to supply softened
water directly to the washing tub 3 until a prefixed water
level is reached. In one embodiment electronic control
unit 15 could control the flow diverter, if present, to supply
softened water directly to the washing tub 3.
[0102] After the prefixed water level is reached, the
electronic control unit 15 may continue to control the ro-
tation of the drum 4 to perform the tumbling movements
of the laundry inside of the drum 4 (step 150) and pref-
erably starts heating step wherein it preferably controls
the heating device 11 (step 160).
[0103] Next, in step 170, the electronic control unit 15
preferably switches off the heating device 11 if the latter
is on, and starts performing a maintenance phase where-
in the rotation of drum 4 is controlled in order to perform
the tumbling movements of the laundry inside of the drum
4.
[0104] Next, in step 180, the main wash phase per-
forms drain and preferably, although not necessarily spin
steps. In the drain step, the electronic control unit 15 con-
trols the water draining system 8 to drain the washing
water from the washing tub 3, whereas in the spin step
the electronic control unit 15 preferably controls the motor
assembly 6 so as to spin the drum 4 at high speed one
or more times.
[0105] After performing the drain and spin steps, in
step 190, the electronic control unit 15 performs a pre-
fixed number of rinse phases during which the electronic
control unit 15 may activate/control the water softener
system 14 in order to selectively supply softened, or mix,
or fresh water to the washing tub 3 according to the se-
lected/set improved washing performance program.
Therefore, when it is required high performance (level),
the electronic control unit 15 may activate/control the sof-
tener system 14 to supply softened water in any rinse
phase (Button BN pushed in the example illustrated in
Figure 5), whereas on the contrary, if intermediate per-
formance (level) is required the electronic control unit 15
may control the softener system 14 to selectively supply
mix or fresh water during the rinse phases. In accordance
with one embodiment, rinse phases performed after the
main wash phase may comprise the step of selectively

supplying soft or mix or fresh water to the washing tub 3
preferably, although not necessarily, through a main
wash compartment (not illustrated) of the detergent dis-
pensing assembly 12. The first rinse phase may also
comprise a rinse maintenance step, wherein the elec-
tronic control unit 15 controls the motor assembly 6 in
order to rotate the drum 4 so that the laundry is tumbled
inside the drum 4, and a drain and spin step wherein the
rinse water is removed from the laundry.
[0106] It has thus been shown that the present inven-
tion allows all the set objectives to be achieved.
[0107] 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 machine (1) comprising:

an outer casing (2),
a washing tub (3), which is arranged inside the
casing (2),
a rotatable drum (4), which is arranged in axially
rotating manner inside the washing tub (3) and
is designed to receive laundry to be washed,
a detergent dispensing assembly (12), which is
designed for supplying laundry detergent into
the washing tub (3),
a water softening system (14), which is designed
to receive fresh water from a water mains (13)
and reduce the hardness degree of the fresh
water in order to supply softened water or mix
water to the detergent dispensing assembly (12)
and/or to the washing tub (3), during one or more
softened water laundry washing phase/s or
respectively, during one or more mix water laun-
dry washing phase/s; said mix water being a
mixture of fresh water and softened water,
a control panel (28) which is configured to allow
an operator to input information associated with
a washing performance level,
electronic control means (15) configured to con-
trol said water softening system (14) in order to
perform a washing program comprising one or
more softened water laundry washing phases
and/or one or more mix water laundry washing
phases, based on said input washing perform-
ance information,
said control panel (28) is configured to allow the
operator to select a washing program
among one or more predetermined improved
washing performance programs, wherein im-
proved washing performance programs com-
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prise one or more softened water laundry wash-
ing phase/s and/or one or more mix water laun-
dry washing phase/s,
the laundry washing machine being character-
ized by comprising:

memory means (27) containing data relat-
ing to one or more improved washing per-
formance programs, said memorized data
being indicative of loading of softened wa-
ter, or fresh water, or mix water to the de-
tergent dispensing assembly (12) and/or
the washing tub (3) during laundry washing
phases of said improved washing perform-
ance programs,
said electronic control means (15) being
configured to selectively control/activate
said water softening system (14) based on
the memorized data associated with the se-
lected improved washing performance pro-
gram.

2. Laundry washing machine (1) according to claim 1,
wherein said washing program comprises a main
laundry wash phase and one or more secondary
laundry wash phases following the main laundry
wash phase; said main laundry wash phase com-
prises at least a wetting phase, a maintenance phase
and a drain phase; said secondary laundry wash
phases comprising one or more rinse phases which
start after the end of said drain phase of the main
laundry wash phase.

3. Laundry washing machine (1) according to claim 2,
wherein said improved washing performance pro-
grams comprise: performing a fresh water laundry
washing phase during the main wash phase, and
performing one or more mix water laundry washing
phase/s and/or one or more softened water laundry
washing phases during the secondary wash phases.

4. Laundry washing machine (1) according to claim 2,
wherein said improved washing performance pro-
grams comprise: performing a mix or softened water
laundry washing phase during the main wash phase,
and performing one or more mix or softened or fresh
water laundry washing phase/s during the secondary
wash phases.

5. Laundry washing machine (1) according to claim 2,
wherein an improved washing performance program
comprises performing softened water laundry wash-
ing phases during the main and the second wash
phases.

6. Laundry washing machine (1) according to any of
previous claims, wherein said control panel (28)
comprises:

a first select part (28a) configured to allow the
operator to input first information indicative of a
laundry washing program;
a second select part (28b) configured to allow
the operator to input second information indica-
tive of the washing performance level;
said controller (15) being configured to deter-
mine/set an improved washing performance
program to be performed based on received first
and second information.

7. Laundry washing machine (1) according to claim 6,
wherein said first select part (28a) is configured to
allow the operator to select a laundry washing pro-
gram among one or more predetermined fresh water
laundry washing programs, a fresh water laundry
washing program comprising only fresh water wash-
ing phases; said second select part (28b) being con-
figured to allow the operator to input said second
information indicative of the level of washing per-
formance; said controller (15) being further config-
ured to set the improved washing performance pro-
gram based on the selected fresh water laundry
washing program and said level of washing perform-
ance.

8. Laundry washing machine (1) according to claim 7,
wherein said electronic control means (15) are fur-
ther configured to determine/set the improved wash-
ing performance program by replacing one or more
fresh water washing phases of the selected fresh
water washing program with respective softened wa-
ter washing phases and/or mix water laundry wash-
ing phases, based on said level of washing perform-
ance; and control said water softening system (14)
in response to the set improved washing perform-
ance program.

9. Laundry washing machine (1) according to claim 6,
wherein said first select part (28a) is configured to
allow the operator to select a laundry washing pro-
gram among one or more predetermined softened
water laundry washing programs, a softened water
laundry washing program comprising at least a sof-
tened water laundry washing phase or at least a mix
water laundry washing phase;

said second select part (28b) being configured
to allow the operator to input said second infor-
mation indicative of the level of washing per-
formance;
said electronic control means (15) being further
configured to set the improved washing perform-
ance program based on the selected softened
water laundry washing program and said level
of washing performance.

10. Laundry washing machine (1) according to claim 9,
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wherein said electronic control means (15) are fur-
ther configured to determine/set the improved wash-
ing performance program by replacing one or more
mix or fresh water washing phases of the softened
water washing program with respective softened wa-
ter washing phases ad/or mix water laundry washing
phases, based on said level of washing perform-
ance; and control said water softening system (14)
in response to the set improved washing perform-
ance program.

11. Laundry washing machine (1) according to any of
the previous claims, wherein said water softening
system (14) comprises a water-softening agent con-
tainer (25), which is filled with a given amount of ion-
exchange resins capable to restrain the calcium
and/or magnesium ions dissolved in the fresh water
flowing across the water-softening agent container
(25), and a regeneration-agent reservoir (26) which
is structured for receiving a given amount of salt
grains and is designed to uses brine to periodically
regenerate said ion-exchange resins contained in
said water-softening agent container (25).

12. Laundry washing machine (1) according to any of
the previous claims, wherein the water softening sys-
tem (14) comprises at least a system based on ca-
pacitive deionization technology .

13. Laundry washing machine (1) according to any of
the previous claims, wherein said improved washing
performance program has a washing efficiency
measured/calculated in terms of washing perform-
ance index, as determined according to IEC 60456,
being greater than a washing performance index, as
determined according to IEC 60456, of a fresh water
laundry washing program in the same washing con-
ditions cycle.

Patentansprüche

1. Waschmaschine (1), Folgendes umfassend:

ein Außengehäuse (2),
einen Waschbottich (3), der im Inneren des Ge-
häuses (2) angeordnet ist,
eine drehbare Trommel (4), die in axial drehen-
der Weise in dem Waschbottich (3) angeordnet
und dafür gestaltet ist, zu waschende Wäsche
aufzunehmen,
eine Waschmittelausgabeanordnung (12), die
dafür gestaltet ist, dem Waschbottich (3)
Waschmittel zuzuführen,
ein Wasserenthärtungssystem (14), das dafür
gestaltet ist, Frischwasser von einer Hauptwas-
serleitung (13) aufzunehmen und den Härtegrad
des Frischwassers zu verringern, um während

einer oder mehrerer Waschphasen mit enthär-
tetem Wasser beziehungsweise während einer
oder mehrerer Waschphasen mit Mischwasser
der Waschmittelausgabeanordnung (12)
und/oder dem Waschbottich (3) enthärtetes
Wasser oder Mischwasser zuzuführen, wobei
das Mischwasser eine Mischung aus Frisch-
wasser und enthärtetem Wasser ist,
eine Steuertafel (28), die dafür konfiguriert ist,
zu ermöglichen, dass ein Bediener Informatio-
nen eingibt, die in Verbindung mit einem Wasch-
leistungsniveau stehen,
elektronische Steuermittel (15), die dafür konfi-
guriert sind, das Wasserenthärtungssystem
(14) zu steuern, um basierend auf den eingege-
benen Waschleistungsinformationen ein
Waschprogramm auszuführen, das eine oder
mehrere Waschphasen mit enthärtetem Was-
ser und/oder eine oder mehrere Waschphasen
mit Mischwasser umfasst,
wobei die Steuertafel (28) dafür konfiguriert ist,
zu ermöglichen, dass der Bediener ein Wasch-
programm aus einem oder mehreren festgeleg-
ten Programmen mit verbesserter Waschleis-
tung auswählt, wobei Programme mit verbes-
serter Waschleistung eine oder mehrere
Waschphasen mit enthärtetem Wasser
und/oder eine oder mehrere Waschphasen mit
Mischwasser umfassen,
wobei die Waschmaschine dadurch gekenn-
zeichnet ist, dass sie Folgendes umfasst:

Speichermittel (27), die Daten bezüglich ei-
nes oder mehrerer Programme mit verbes-
serter Waschleistung enthalten, wobei die
gespeicherten Daten ein Laden enthärteten
Wassers oder Frischwassers oder Misch-
wassers in die Waschmittelausgabeanord-
nung (12) und/oder den Waschbottich (3)
während Waschphasen von Programmen
mit verbesserter Waschleistung angeben,
die elektronischen Steuermittel (15) dafür
konfiguriert sind, das Wasserenthärtungs-
system (14) basierend auf den gespeicher-
ten Daten, die mit dem ausgewählten Pro-
gramm mit verbesserter Waschleistung in
Verbindung stehen, wahlweise zu steuern
/zu aktivieren.

2. Waschmaschine (1) nach Anspruch 1, wobei das
Waschprogramm eine Hauptwaschphase und eine
oder mehrere sekundäre Waschphasen nach der
Hauptwaschphase umfasst, wobei die Hauptwasch-
phase mindestens eine Befeuchtungsphase, eine
Aufrechterhaltungsphase und eine Ablaufphase um-
fasst, wobei die sekundären Waschphasen eine
oder mehrere Spülphasen umfassen, die nach dem
Ende der Auflaufphase der Hauptwaschphase be-
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ginnen.

3. Waschmaschine (1) nach Anspruch 2, wobei die
Programme mit verbesserter Waschleistung Fol-
gendes umfassen: Ausführen einer Waschphase mit
Frischwasser während der Hauptwaschphase und
Ausführen einer oder mehrerer Waschphasen mit
Mischwasser und/oder einer oder mehrerer Wasch-
phasen mit enthärtetem Wasser während der sekun-
dären Waschphasen.

4. Waschmaschine (1) nach Anspruch 2, wobei die
Programme mit verbesserter Waschleistung Fol-
gendes umfassen: Ausführen einer Waschphase mit
Mischwasser oder enthärtetem Wasser während der
Hauptwaschphase und Ausführen einer oder meh-
rerer Waschphasen mit Mischwasser und/oder ent-
härtetem oder Frischwasser während der sekundä-
ren Waschphasen.

5. Waschmaschine (1) nach Anspruch 2, wobei ein
Programm mit verbesserter Waschleistung das Aus-
führen von Waschphasen mit enthärtetem Wasser
während der Haupt- und der sekundären Waschpha-
sen umfasst.

6. Waschmaschine (1) nach einem der vorhergehen-
den Ansprüche, wobei die Steuertafel (28) Folgen-
des umfasst:

einen ersten Auswahlteil (28a), der dafür konfi-
guriert ist zu ermöglichen, dass der Bediener
erste Informationen eingibt, die ein Waschpro-
gramm angeben,
einen zweiten Auswahlteil (28b), der dafür kon-
figuriert ist zu ermöglichen, dass der Bediener
zweite Informationen eingibt, die das Wasch-
leistungsniveau angeben,
wobei die Steuerung (15) dafür konfiguriert ist,
basierend auf empfangenen ersten und zweiten
Informationen ein auszuführendes Programm
mit verbesserter Waschleistung zu bestim-
men/einzustellen.

7. Waschmaschine (1) nach Anspruch 6, wobei der ers-
te Auswahlteil (28a) dafür konfiguriert ist zu ermög-
lichen, dass der Bediener ein Waschprogramm aus
einem oder mehreren festgelegten Waschprogram-
men mit Frischwasser auswählt, wobei ein Wasch-
programm mit Frischwasser nur Waschphasen mit
Frischwasser umfasst,

wobei der zweite Auswahlteil (28b) dafür konfi-
guriert ist zu ermöglichen, dass der Bediener die
zweiten Informationen eingibt, die das Wasch-
leistungsniveau angeben,
wobei die Steuerung (15) ferner dafür konfigu-
riert ist, das Programm mit verbesserter Wasch-

leistung basierend auf dem ausgewählten
Waschprogramm mit Frischwasser und dem
Waschleistungsniveau einzustellen.

8. Waschmaschine (1) nach Anspruch 7, wobei die
elektronischen Steuermittel (15) ferner dafür konfi-
guriert sind, das Programm mit verbesserter Wasch-
leistung durch Ersetzen einer oder mehrerer Wasch-
phasen mit Frischwasser des ausgewählten Wasch-
programms mit Frischwasser durch entsprechende
Waschphasen mit enthärtetem Wasser und/oder
Waschphasen mit Mischwasser, basierend auf dem
Waschleistungsniveau zu bestimmen/einzustellen
und in Reaktion auf das eingestellte Programm mit
verbesserter Waschleistung das Wasserenthär-
tungssystem (14) zu steuern.

9. Waschmaschine (1) nach Anspruch 6, wobei der ers-
te Auswahlteil (28a) dafür konfiguriert ist zu ermög-
lichen, dass der Bediener ein Waschprogramm aus
einem oder mehreren festgelegten Waschprogram-
men mit enthärtetem Wasser auswählt, wobei ein
Waschprogramm mit enthärtetem Wasser mindes-
tens eine Waschphase mit enthärtetem Wasser oder
mindestens eine Waschphase mit Mischwasser um-
fasst,

der zweite Auswahlteil (28b) dafür konfiguriert
ist zu ermöglichen, dass der Bediener die zwei-
ten Informationen eingibt, die das Waschleis-
tungsniveau angeben,
wobei die elektronischen Steuermittel (15) fer-
ner dafür konfiguriert sind, das Programm mit
verbesserter Waschleistung basierend auf dem
ausgewählten Waschprogramm mit enthärte-
tem Wasser und dem Waschleistungsniveau
einzustellen.

10. Waschmaschine (1) nach Anspruch 9, wobei die
elektronischen Steuermittel (15) ferner dafür konfi-
guriert sind, das Programm mit verbesserter Wasch-
leistung durch Ersetzen einer oder mehrerer Wasch-
phasen mit Misch- oder mit Frischwasser des aus-
gewählten Waschprogramms mit enthärtetem Was-
ser durch entsprechende Waschphasen mit enthär-
tetem Wasser und/oder Waschphasen mit Misch-
wasser, basierend auf dem Waschleistungsniveau
zu bestimmen/einzustellen und in Reaktion auf das
eingestellte Programm mit verbesserter Waschleis-
tung das Wasserenthärtungssystem (14) zu steuern.

11. Waschmaschine (1) nach einem der vorhergehen-
den Ansprüche, wobei das Wasserenthärtungssys-
tem (14) einen Behälter (25) für Wasserenthärtungs-
mittel umfasst, der mit einer gegebenen Menge an
Ionenaustauschharzen gefüllt ist, die in der Lage
sind, die Calcium- und/oder Magnesium-Ionen zu-
rückzuhalten, die in dem Frischwasser gelöst sind,
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das durch den Behälter (25) für Wasserenthärtungs-
mittel strömt, und ein Regenerierungsmittelreservoir
(26), das für die Aufnahme einer gegebenen Menge
an Salzkörnern strukturiert und dafür gestaltet ist,
Salzlösung zu verwenden, um die Ionenaustausch-
harze, die in dem Behälter (25) für Wasserenthär-
tungsmittel enthalten sind, periodisch zu regenerie-
ren.

12. Waschmaschine (1) nach einem der vorhergehen-
den Ansprüche, wobei das Wasserenthärtungssys-
tem (14) mindestens ein System umfasst, das auf
der Technologie der kapazitiven Deionisierung ba-
siert.

13. Waschmaschine (1) nach einem der vorhergehen-
den Ansprüche, wobei das Programm mit verbes-
serter Waschleistung eine Wascheffizienz aufweist,
die bezüglich eines gemäß IEC 60456 bestimmten
Waschleistungsindex gemessen/berechnet wird,
der größer als ein gemäß IEC 60456 bestimmter
Waschleistungsindex eines Waschprogramms mit
Frischwasser in einem Waschzyklus mit gleichen
Bedingungen ist.

Revendications

1. Machine à laver le linge (1), comprenant :

un caisson extérieur (2),
une cuve de lavage (3), qui est agencée à l’in-
térieur du caisson (2),
un tambour rotatif (4), qui est agencé axialement
rotatif à l’intérieur de la cuve de lavage (3) et est
conçu pour recevoir du linge à laver,
un ensemble distributeur de détergent (12), qui
est conçu pour approvisionner en détergent de
linge la cuve de lavage (3),
un système adoucisseur d’eau (14), qui est con-
çu pour recevoir de l’eau douce depuis une con-
duite principale d’eau (13) et réduire le degré de
dureté de l’eau douce dans le but d’approvision-
ner en eau adoucie ou en eau mixte l’ensemble
distributeur de détergent (12) et/ou la cuve de
lavage (3), durant une ou plusieurs phases de
lavage de linge à l’eau adoucie ou, respective-
ment, durant une ou plusieurs phases de lavage
de linge à l’eau mixte ; ladite eau mixte étant un
mélange d’eau douce et d’eau adoucie,
un panneau de commande (28) configuré pour
permettre à un utilisateur d’entrer des informa-
tions associées à un niveau de performance de
lavage,
un moyen de commande électronique (15) con-
figuré pour commander ledit système adoucis-
seur d’eau (14) dans le but de réaliser un pro-
gramme de lavage comprenant une ou plusieurs

phases de lavage de linge à l’eau adoucie et/ou
une ou plusieurs phases de lavage de linge à
l’eau mixte sur la base desdites informations de
performance de lavage entrées,
ledit panneau de commande (28) étant configu-
ré pour permettre à l’utilisateur de sélectionner
un programme de lavage parmi un ou plusieurs
programmes à performance de lavage amélio-
rée prédéterminés, les programmes à perfor-
mance de lavage améliorée comprenant une ou
plusieurs phases de lavage de linge à l’eau
adoucie et/ou une ou plusieurs phases de lava-
ge de linge à l’eau mixte, la machine à laver le
linge étant caractérisée en ce qu’elle
comprend :

un moyen de mémoire (27) contenant des
données relatives à un ou plusieurs pro-
grammes à performance de lavage amélio-
rée, lesdites données mémorisées indi-
quant un chargement d’eau adoucie ou
d’eau douce ou d’eau mixte dans l’ensem-
ble distributeur de détergent (12) et/ou la
cuve de lavage (3) durant des phases de
lavage de linge desdits programmes à per-
formance de lavage améliorée,
ledit moyen de commande électronique
(15) étant configuré pour commander/acti-
ver sélectivement ledit système adoucis-
seur d’eau (14) sur la base des données
mémorisées associées au programme à
performance de lavage améliorée sélec-
tionné.

2. Machine à laver le linge (1) selon la revendication 1,
dans laquelle ledit programme de lavage comprend
une phase de lavage de linge principale et une ou
plusieurs phases de lavage de linge secondaires à
la suite de la phase de lavage de linge principale ;
ladite phase de lavage de linge principale comprend
au moins une phase de mouillage, une phase d’en-
tretien et une phase de vidange ; lesdites phases de
lavage de linge secondaires comprenant une ou plu-
sieurs phases de rinçage qui démarrent à la fin de
ladite phase de vidange de la phase de lavage de
linge principale.

3. Machine à laver le linge (1) selon la revendication 2,
dans laquelle lesdits programmes à performance de
lavage améliorée comprennent : la réalisation d’une
phase de lavage de linge à l’eau douce durant la
phase de lavage principale, et la réalisation d’une
ou de plusieurs phases de lavage de linge à l’eau
mixte et/ou une ou plusieurs phases de lavage de
linge à l’eau adoucie durant les phases de lavage
secondaires.

4. Machine à laver le linge (1) selon la revendication 2,
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dans laquelle lesdits programmes à performance de
lavage améliorée comprennent : la réalisation d’une
phase de lavage de linge à l’eau mixte ou adoucie
durant la phase de lavage principale, et la réalisation
d’une ou de plusieurs phases de lavage de linge à
l’eau mixte ou adoucie ou douce durant les phases
de lavage secondaires.

5. Machine à laver le linge (1) selon la revendication 2,
dans laquelle un programme à performance de la-
vage améliorée comprend la réalisation de phases
de lavage de linge à l’eau adoucie durant les phases
de lavage principale et secondaires.

6. Machine à laver le linge (1) selon l’une quelconque
des revendications précédentes, dans laquelle ledit
panneau de commande (28) comprend :

une première partie de sélection (28a) configu-
rée pour permettre à l’utilisateur d’entrer des
premières informations indiquant un program-
me de lavage de linge ;
une deuxième partie de sélection (28b) configu-
rée pour permettre à l’utilisateur d’entrer des
deuxièmes informations indiquant le niveau de
performance de lavage ;
une deuxième partie de sélection (28b) configu-
rée pour permettre à l’utilisateur d’entrer des
deuxièmes informations indiquant le niveau de
performance de lavage ;
ledit contrôleur (15) étant configuré pour déter-
miner/définir un programme à performance de
lavage améliorée à réaliser sur la base de pre-
mières et deuxièmes informations reçues.

7. Machine à laver le linge (1) selon la revendication 6,
dans laquelle la première partie de sélection (28a)
est configurée pour permettre à l’utilisateur de sé-
lectionner un programme de lavage de linge parmi
un ou plusieurs programmes de lavage de linge à
l’eau douce prédéterminés, un programme de lava-
ge de linge à l’eau douce comprenant uniquement
des phases de lavage à l’eau douce ;

ladite deuxième partie de sélection (28b) étant
configurée pour permettre à l’utilisateur d’entrer
lesdites deuxièmes informations indiquant le ni-
veau de performance de lavage ;
ledit contrôleur (15) étant configuré en outre
pour définir le programme à performance de la-
vage améliorée sur la base du programme de
lavage de linge à l’eau douce sélectionné et du-
dit niveau de performance de lavage.

8. Machine à laver le linge (1) selon la revendication 7,
dans laquelle ledit moyen de commande électroni-
que (15) est configuré en outre pour déterminer/dé-
finir le programme à performance de lavage amélio-

rée en remplaçant une ou plusieurs phases de lava-
ge à l’eau douce du programme de lavage à l’eau
douce sélectionné par des phases de lavage à l’eau
adoucie et/ou des phases de lavage de linge à l’eau
mixte respectives sur la base dudit niveau de per-
formance de lavage ; et
commander ledit système adoucisseur d’eau (14) en
réponse au programme à performance de lavage
améliorée défini.

9. Machine à laver le linge (1) selon la revendication 6,
dans laquelle ladite première partie de sélection
(28a) est configurée pour permettre à l’utilisateur de
sélectionner un programme de lavage de linge parmi
un ou plusieurs programmes de lavage de linge à
l’eau adoucie prédéterminés, un programme de la-
vage de linge à l’eau adoucie comprenant au moins
une phase de lavage de linge à l’eau adoucie ou au
moins une phase de lavage de linge à l’eau mixte ;

ladite deuxième partie de sélection (28b) étant
configurée pour permettre à l’utilisateur d’entrer
lesdites deuxièmes informations indiquant le ni-
veau de performance de lavage ;
ledit moyen de commande électronique (15)
étant configuré en outre pour définir le program-
me à performance de lavage améliorée sur la
base du programme de lavage de linge à l’eau
adoucie sélectionné et dudit niveau de perfor-
mance de lavage.

10. Machine à laver le linge (1) selon la revendication 9,
dans laquelle ledit moyen de commande électroni-
que (15) est configuré en outre pour déterminer/dé-
finir le programme à performance de lavage amélio-
rée en remplaçant une ou plusieurs phases de lava-
ge à l’eau mixte ou douce du programme de lavage
à l’eau adoucie par des phases de lavage à l’eau
adoucie et/ou des phases de lavage de linge à l’eau
mixte respectives sur la base dudit niveau de per-
formance de lavage ; et
commander ledit système adoucisseur d’eau (14) en
réponse au programme à performance de lavage
améliorée défini.

11. Machine à laver le linge (1) selon l’une quelconque
des revendications précédentes, dans laquelle ledit
système adoucisseur d’eau (14) comprend un réci-
pient d’agent adoucisseur d’eau (25), lequel est rem-
pli d’une quantité donnée de résines échangeuses
d’ions aptes à retenir les ions de calcium et/ou de
magnésium dissous dans l’eau douce circulant au
travers du récipient d’agent adoucisseur d’eau (25),
et un réservoir d’agent régénérateur (26) qui est
structuré pour recevoir une quantité donnée de
grains de sel et est conçu pour utiliser de la saumure
pour régénérer périodiquement lesdites résines
échangeuses d’ions contenues dans ledit récipient
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d’agent adoucisseur d’eau (25).

12. Machine à laver le linge (1) selon l’une quelconque
des revendications précédentes, dans laquelle le
système adoucisseur d’eau (14) comprend au moins
un système basé sur la technologie de déionisation
capacitive.

13. Machine à laver le linge (1) selon l’une quelconque
des revendications précédentes, dans laquelle ledit
programme à performance de lavage améliorée bé-
néficie d’une efficacité de lavage mesurée/calculée
sous la forme d’un indice de performance de lavage,
déterminé conformément à la norme IEC 60456, qui
est supérieur à un indice de performance de lavage,
déterminé conformément à la norme IEC 60456,
d’un programme de lavage de linge à l’eau douce
dans le même cycle de conditions de lavage.
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