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Description

[0001] The present invention relates to an improved
laundry washing machine.

[0002] It is underlined that in the present application
the expression "washing machine" may as well indicate
a "simple" washing machine (i.e. a washing machine
which can only wash and rinse the laundry) and a wash-
ing-drying machine (i.e. a washing machine which can
also dry the laundry), both of the front-loading type and
of the top-loading type.

[0003] Nowadays washing machines (see EP-A-2 085
508) generally comprise an external casing provided with
a loading/unloading door which allows the access to a
washing tub containing a rotatable washing drum in
which the laundry to be washed can be loaded.

[0004] These known washing machines are adapted
to perform washing cycles comprising one or more phas-
es, for example a soaking phase, a main wash phase
(comprising, for example, the adduction into the washing
tub of water mixed with detergent and the rotation of the
drum, so as to apply a mechanical action on the laundry),
a steam supplying phase, a rinsing phase, a spinning
phase, etc.

[0005] These known washing machines comprise also
auser interface adapted for allowing a user to set a wash-
ing programme to which corresponds a washing cycle to
be performed; depending on the specific washing pro-
gramme set by the user, during a same washing cycle
the above mentioned phases of the washing cycle
(and/or other phases which have not been mentioned)
may be not performed, or performed only once, or also
performed two or more times (for example the rinsing
phase is typically performed two or more times during a
same washing cycle).

[0006] Some known washing machines are also pro-
vided with a weight sensing device adapted to sense the
weight of the laundry which is loaded in the washing
drum.

[0007] Forexample GB 2225030 discloses a domestic
washing machine comprising a tub suspended resiliently
relatively to a mounting frame by a suspension spring. A
toroidal coil is connected, via a suspension, to the frame
of the washing machine; this coil surrounds concentrical-
ly the suspension spring. A coil core is rigidly secured to
the tub, inside the suspension spring or surrounding it
concentrically; therefore, as the loading of the washing
(i.e. the laundry to be washed) increases, the coil core
can move downwards with the tub, vertically in the mag-
netic field of the energized coil, in accordance with the
characteristic of the suspension spring. As a result of the
change in the position of the magnetizable coil core inside
the energized toroidal coil, the magnetic flux is altered
considerably. This change in the magnetic flux is con-
verted into signals through electronics, and indicates the
weight of the washing introduced into the drum at an in-
dicator window via a plurality of light-emitting diodes or
directly via a digital display.
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[0008] After knowing the weight of the laundry loaded
into the washing machine, the user may select the wash-
ing program and the quantity of detergent which best fits
this quantity of laundry.

[0009] This known washing machine, however, isn’t
adapted to automatically modify the duration of the wash-
ing cycle according to the weight of the loaded laundry;
for example this known washing machine isn’t adapted
to automatically reduce the number of rinses in a washing
cycle if it detects that the quantity of loaded laundry is
small (in which case it would be sufficient a reduced
washing/rinsing duration). This fact leads to wastage of
energy and time if the quantity of laundry to be washed
is small.

[0010] Another example of known washing machine
provided with a device for detecting the weight of the
laundry loaded into the washing drum is shown in EP
0051491 which discloses a washing machine having its
drum/drive mechanism and the tub assembly mounted
upon transducers which provide an indication of the
weight of the mechanism and assembly, and ofthe weight
of articles loaded into the drum for washing. The trans-
ducers input to a microprocessor which determines the
weight of the clothes and also the weight of water required
to wash that weight of clothes under program conditions,
some at least of which are selected by the user. The
microprocessor may also control a display which indi-
cates the amount of detergent required. In one embodi-
ment of the invention, the control system of the washing
machine is adapted to indicate to the user when the
weight of articles loaded into the machine exceeds the
maximum weight appropriate to a selected program. Itis
also disclosed that where a small load of articles is to be
dealt with, the control system may be adapted to reduce
the number of rinse stages.

[0011] However this known washing machine modifies
at most the number of rinses if the quantity of laundry is
small, but it doesn’t modify the number of repetition nor
the duration of the other phases of the washing cycle (for
example the warming of washing water, the soaking
phase, the stirring phase, etc.), and therefore there is the
risk, for example, that the duration of one or more of such
other phases would be too long for the loaded quantity
of laundry, and/or that one or more phases would be re-
peated too many times, which would lead to wastage of
energy and of time.

[0012] Moreover this known washing machine may
modify the number of rinses, and therefore the duration
of the overall washing cycle, but it isn’t adapted to inform
the user of this modified duration.

[0013] A known washing machine comprising the fea-
ture of calculating the duration of the washing cycle as a
function of the sensed weight of the loaded laundry, and
of informing a user about this duration is illustrated for
example in EP 1029964; this document discloses a
washing machine, in particular a domestic washing ma-
chine, having a control panel in which are disposed a
programme selection device for setting a wash pro-
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gramme which is dependent upon the washing type. The
washing machine is provided with a display device for
presenting user information. The washing machine com-
prises a rotatable drum for receiving washing (i.e. the
laundry to be washed), and a sensor for detecting the
weight of the washing situated in the drum. The washing
machine comprises also a microprocessor control which
calculates state variables and user information depend-
ent upon the weight detected by the sensor, and which
actuates the display device with these variables and in-
formation. The washing machine comprises a first mem-
ory, which is integrated into the microprocessor control,
for storing first memory values in the form of permissible
maximum weights which are associated with each wash
programme or respectively with the washing type asso-
ciated with the wash program. This washing machine
comprises a second memory for storing second memory
values in the form of detergent desired quantities, and
also a third memory for storing values in the form of pro-
gramme running times. The second and third memory
values are associated respectively with a wash pro-
gramme or respectively with the washing type associated
with the wash programme and with a washing weight.
The washing machine comprises an evaluation circuit,
which is integrated into the microprocessor control, for
retrieving the first, second, and third memory values de-
pendent upon the weight of the washing detected by the
senor and upon the weight of the washing detected by
the senor and upon the set wash programme and for
calculating first, second and third display values from the
respective memory values. The washing machine com-
prises a display device having a first display part and a
second display part. In the first display part the filing level
of the drum as first display value, the detergent desired
quantity as second display value, and the programme
running time as a third display value, are presented in
succession. In the second display part, the type of re-
spective display value of the microprocessor control is
presented. In particular this document discloses a load-
ing procedure wherein, during the loading of the laundry
into the drum, the weight of the laundry is detected and
is shown in the display; when the door is closed, and
therefore the loading procedure is terminated, the display
ends showing the weight of the laundry, and starts show-
ing the detergent quantity which is needed for a selected
kind of laundry and for the sensed weight of the laundry.
By operation of a start button the wash program starts,
and the display starts showing the remaining time (i.e.
the time required until the end of the washing cycle); the
indicated remaining time becomes down-counted in the
course of the wash program.

[0014] Also this known solution has however a draw-
back; in fact the user may know the time remaining to
the end of the washing cycle only after finishing loading
the laundry and closing the door; if the duration of the
washing cycle indicated in the display after the closure
of the door is different (for example higher) from the du-
ration desired by the user (for example because the user
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needs removing the laundry from the washing machine
by a certain time), in order to modify this duration the
user has firstly to open the door, then to modify the
amount of laundry loaded into the drum, successively to
close again the door, and finally to verify once more the
remaining time indicated in the display. The user has to
repeat this procedure until reaching the desired value of
the remaining time. It is clear that this procedure may
result unpleasant, and it also increases the time required
to load the washing machine before starting the washing
cycle.

[0015] EP 2085508 discloses a front-loading tilt axis
laundry treatment machine comprising a loading opening
arranged at a front wall, where the loading opening is
locked by a tiltable door; a display element is attached
at the front wall in boundary area of the loading opening.
The display element is used as status display for the
washing program, if the door is closed. The exposition
of the loading condition occurs with open door.

[0016] The aim of the present invention is therefore
obtaining a washing machine adapted to adapt the du-
ration of the washing cycle to the sensed weight of the
loaded laundry, in which the procedure for selecting the
quantity of laundry to which corresponds a desired du-
ration of the washing cycle is facilitated, and also the time
required for performing this procedure is reduced.
[0017] Itis therefore an object of the present invention
to solve the above-noted problems, thereby doing away
with the drawbacks of the cited prior art.

[0018] The Applicanthas found thatby using a washing
machine in which information related to the duration
and/or the number of repetitions of one or more phases
of the washing cycle (and therefore also to the duration
of the overall washing cycle), depending on the set wash-
ing programme and on the detected weitht of the loaded
laundry, is displayed during the loading of the laundry, it
very easy to load into the washing machine substantially
the exact quantity of laundry adapted for obtaining a de-
sired duration of the washing cycle.

[0019] In particular, the above-mentioned aim and ob-
jects, as well as others that will become better apparent
hereinafter, are achieved by a washing machine accord-
ing to claim 1 comprising:

- awashing tub comprising a rotatable drum adapted
for receiving the laundry to be washed;

- alogicunitadaptedto controlthe electricand/or elec-
tronic components of the washing machine so as to
make the latter to perform a washing cycle compris-
ing one or more phases;

- auser interface adapted for setting a washing pro-
gramme to which corresponds a washing cycle to be
performed, and for presenting user information;

- a weighing device adapted to detect the weight of
the laundry loaded into the rotatable drum.

[0020] The logic unit is operatively connected to the
weighing device and to the user interface and is config-
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ured for adapting the duration and/or the number of rep-
etitions of one or more phases of the washing cycle cor-
responding to a set washing programme to the weight of
the loaded laundry detected by the weighing device, and
for displaying information related to the adapted duration
and/or number of repetitions via the user interface.
[0021] The logic unit is configured for displaying via
the user interface, during the loading of the laundry into
the rotatable drum, information related to the duration
and/or the number or repetition of one or more phases
of the washing cycle corresponding to a set washing pro-
gramme and adapted to the weight of the loaded laundry
detected by the weighing device.

[0022] Advantageously the information related to the
duration and/or the number of repetitions of one or more
phases of the washing cycle corresponding to a set wash-
ing programme and adapted to the weight of the loaded
laundry detected by the weighing device may comprise
the duration of the overall washing cycle.

[0023] Opportunely the information related to the du-
ration and/or the number of repetitions of one or more
phases of the washing cycle corresponding to a set wash-
ing programme and adapted to the weight of the loaded
laundry detected by the weighing device may comprise
the approximate hour of the day at which the end of the
washing cycle is foreseen for the set washing programme
and the detected weight of the laundry loaded into the
rotatable drum.

[0024] In a preferred embodiment, the logic unit may
be configured for calculating and for displaying, via the
user interface, after the setting of a washing programme
and before starting the loading of the laundry into the
rotatable drum, the duration of the overall washing cycle
which corresponds to the set washing programme and
which is suitable for a weight of the laundry lower than a
prefixed value.

[0025] In a further embodiment, the logic unit may be
configured for calculating and for displaying, via the user
interface, after the setting of a washing programme and
before starting the loading ofthe laundry into the rotatable
drum, the duration of the overall washing cycle which
corresponds to the set washing programme and which
is suitable for the maximum weight of laundry which may
be introduced into the rotatable drum for the set washing
programme.

[0026] In a further embodiment thereof, the logic unit
may be configured in such a way that after the selection
of a washing programme and before starting the loading
of the laundry into the rotatable drum, the user interface
doesn’t represent any information related to the duration
of the washing cycle which corresponds to the set wash-
ing programme.

[0027] In another embodiment, the logic unit may be
configured in such a way that, after the setting of a wash-
ing programme and before starting the loading of the
laundry into the rotatable drum, the user interface calcu-
lates and displays the duration and/or to the number of
repetitions of one or more phases of the washing cycle
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which correspond to the set washing programme, and
which are suitable as long as the weight of the laundry
loaded into the rotatable drum remains below a prefixed
value, or which are suitable for the maximum weight of
laundry which may be introduced into the rotatable drum
for the set washing programme.

[0028] Preferably, the information related to the
number or repetitions of one or more phases of the wash-
ing cycle corresponding to a set washing programme and
adapted to the weight of the loaded laundry detected by
the weighing device may comprise the number of rinses
to be performed during the washing cycle.

[0029] Opportunely the logic unit may be configured in
such a way to calculate and to display, via the user in-
terface, the maximum weight of the laundry which may
be loaded for a set washing programme.

[0030] Advantageously the logic unit may be config-
ured in such a way to calculate and to display, via the
user interface, during the loading of the laundry, the
weight of the loaded laundry and/or the loaded percent-
age of the maximum allowed weight for the set washing
programme.

[0031] Preferably the user interface may comprise a
level indicator adapted to give a visual indication of the
loading level of the rotatable drum.

[0032] Opportunely the logic unit may be configured in
such a way to calculate and to display, via the user in-
terface, during and/or after the loading of the laundry,
information related to the amount of detergent required
for the set washing programme and for the detected
weight of the laundry loaded into the rotatable drum.
[0033] Advantageously the logic unit may be config-
ured in such a way that the information related to the
amount of detergent required for the selected washing
programme and for the detected weight of the laundry
loaded into the rotatable drum is displayed in a region of
the user interface different from the region of the user
interface where the information related to the duration
and/or of the number or repetition of one or more phases
of the washing cycle adapted to the weight of the loaded
laundry detected by the weighing device is displayed.
[0034] In a further embodiment the logic unit may be
configured in such a way that after ending the loading of
the laundry into the rotatable drum, the information relat-
ed to the weight of the loaded laundry disappears form
the user interface, and the information related to the
amount of detergent required for the selected washing
programme and for the weight of the laundry loaded into
the rotatable drum is displayed in the same region of the
user interface where the information regarding the weight
of the laundry was previously displayed.

[0035] Opportunely the logic unit may be configured in
such a way to allow a user to modify the duration and/or
the number of repetitions of one or more of the phases
of the washing cycle even after the loading of the laundry
into the rotatable drum, and to calculate and to display,
via the user interface, the duration of the overall washing
cycle corresponding to this modified duration and/or
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number of repetitions.

[0036] Features and advantages of the presentinven-
tion will anyway be more readily understood from the
description that is given below by way of non-limiting ex-
ample with reference to the accompanying drawings, in
which:

- Figure 1 is a schematic frontal view, with part re-
moved from clarity, of a washing machine according
to the invention;

- Figure 2 is a schematic frontal view of the washing
machine of Figure 1 before starting the loading of
the laundry;

- Figure 3 is an enlarged view of the user interface of
the washing machine illustrated in Figure 2;

- Figure 4 is a schematic frontal view of the washing
machine illustrated in the previous Figures, during
the loading of the laundry;

- Figure 5is an enlarged view of the user interface of
the washing machine illustrated in Figure 4;

- Figure 6 is a schematic frontal view of the washing
machine illustrated in the previous figures after the
loading of the laundry.

- Figure 7 is an enlarged view of the user interface of
the washing machine illustrated in Figure 3;

- Figure 8 schematically illustrates a detail of the user
interface of a further embodiment of a washing ma-
chine according to the invention;

- Figure 9 is a schematic frontal view of another em-
bodiment of a washing machine according to the in-
vention, before starting the loading of the laundry;

- Figure 10 is an enlarged view of the user interface
of the washing machine illustrated in Figure 9;

- Figure 11 illustrates the user interface of Figure 10
during the loading of the laundry.

[0037] The washing machines 1 according to the in-
vention which are schematically illustrated in the en-
closed Figures are advantageously of the front-loading
type; it is however clear that the invention is applicable,
substantially without any crucial modification, to a top-
loading washing machine.

[0038] Itis also clear that the invention can be applied,
substantially without any modification, both to a "simple"
washing machine (i.e. a washing machine which can only
wash and rinse the laundry) and to a washing-drying ma-
chine (i.e. a washing machine which can also dry the
laundry).

[0039] With reference to Figures 1 to 7, the washing
machine 1 comprises an external casing 2 in which frontal
wall 2a (the frontal wall 2a have not been represented in
Figure 1) an access opening 3 is obtained, provided with
a loading/unloading door 4, which allows the access to
a washing tub 5 contained in the external casing 2; the
washing tub 5 contains a rotatable perforated drum 6 in
which the laundry to be washed, numbered 7 in Figures
4 and 6, can be loaded and unloaded.

[0040] The washing tub 5 is connected the external
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casing 2 preferably via a flexible bellows, not represent-
ed, connected between the frontal, opened, surface of
the washing tub 5 facing the access opening 3, and the
border of the latter.

[0041] Inthe exampleillustrated in Figure 1, the wash-
ing tub 5 is advantageously elastically supported by the
external casing 2 via a suitable resilient support system,
comprising, for example, two or more springs 8; prefer-
ably the oscillations of the washing tub 5 are damped by
suitable shock-absorbing devices or dampers 9, inter-
posed between the washing tub 5 and the bottom of the
casing 2.

[0042] Clearly the washing tub 5 may be associated to
the casing 2 in any other suitable way.

[0043] Advantageously the washing machine 1 com-
prises a water inlet circuit 10, only partially illustrated in
Figure 1, adapted for feeding water and washing/rinsing
products (i.e. detergents, softeners, etc.) into the wash-
ing tub 5; the water inlet circuit comprises, for example,
aremovable drawer 10a, adapted to be filled with wash-
ing and/or rinsing products, aninletduct 10b connectable
to water delivery mains present outside the washing ma-
chine 1 and adapted to deliver fresh water to the drawer
10a, and an outlet duct 10c, fluidly connecting the drawer
10a and the washing tub 5 and adapted to deliver water
and washing/rinsing products into the washing tub 5
[0044] Thewashing machine 1 also comprises a drain-
ing circuit 11, only partially represented in Figure 1, fluidly
connected to the bottom of the washing tub 5 and adapted
to drain the washing/rinsing liquid from the washing tub
5; in a further embodiment, not illustrated, the draining
circuit 11 may be also provided with a recirculation circuit,
adapted to drain the washing/rinsing liquid from the bot-
tom of the washing tub 5, and to re-admit such liquid into
an upper region of the washing tub 5, for improving the
wetting of the laundry.

[0045] The washing machine 1 comprises also some
electric and/or electronic components, not illustrated,
adapted for performimg some specific functions; for ex-
ample the washing machine may comprise an electric
motor for rotating the rotatable drum 6, an electric pump
adapted to deliver the washing/rinsing liquid into the
washing tub 5, an electric pump adapted to drain and/or
tore-circulate the washing/rinsing liquid from the washing
tub 5, an electric heater adapted to heat the washing/rins-
ing liquid, etc.

[0046] The washing machine 1 comprises a logic unit
(for example an electronic board, a microcontroller, a mi-
croprocessor, etc.), schematically indicated in Figure 1
with the block numbered 12, adapted to control the elec-
tric and/or electronic components of the washing ma-
chine 1, so as to make the washing machine 1 to perform
a washing cycle comprising one or more phases; for ex-
ample the washing cycle may comprise a prewash
phase, asoaking phase, a main wash phase (comprising,
forexample, the adduction into the washing tub 5 of water
mixed with detergent and the rotation of the drum 6, so
as to apply a mechanical action on the laundry), a steam
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supplying phase, arinsing phase, a spinning phase, etc.
According to the set washing programme, as it will be
better explained in the following, the washing cycle may
comprise one or more of the above mentioned phases
(or also other phases well known in the art) adapted to
apply to the laundry to be washed a specific chemical
and/or physical action. A phase of the washing cycle,
depending on the specific washing programme which has
been set, may be performed, during a single washing
cycle, only once or also two or more times. Clearly the
duration of the overall washing cycle depends on the kind,
on the number, and on the duration of its phases. The
washing machine 1 comprises a user interface 13, oper-
atively connected to the logic unit 12, adapted for setting
a washing programme to which corresponds a washing
cycle to be performed, and adapted also for presenting
user information; these information may be, for example,
the name of a particular washing programme, the weight
of the loaded laundry, the duration of the washing cycle,
the temperature of the washing/rinsing liquid, the rotating
speed of the spinning, etc.; more in general the user in-
terface 13 is adapted to present information related to
the washing programme and/or the washing cycle and/or
the status of the washing machine 1.

[0047] In the embodiments illustrated in the enclosed
figures, the user interface 13 advantageously comprises
a display device 14, preferably a LCD or a LED display,
adapted for presenting user information, and a separated
input device, not illustrated, comprising for example a
keyboard, and/or a set of keys or knobs, and/or one or
more touch-sensitive input devices, etc., adapted for set-
ting a washing programme.

[0048] Inanother embodiment, notillustrated, the user
interface 13 may comprise a touch-sensitive display
adapted both for presenting user information, and for al-
lowing a user, by touching some specific regions of this
touch-screen display, to set a washing programme.
[0049] Inanother embodiment, notillustrated, the logic
unit 12 may be advantageously integrated in the user
interface 13.

[0050] It is underlined that in the present application
the expression "to set a washing programme" has to be
intended as selecting, among some possibilities provided
by the washing machine 1, one or more parameters re-
lated to the washing cycle to be performed; for example
the user may select the type of laundry to be washed (for
example silk, wool, cotton, linen, etc.), and/or the soil
degree of the laundry (for example very soiled, soiled,
not very soiled, etc.), and/or the possibility to apply or not
a steam jet to the laundry (for example to disinfect the
latter), and/or the maximal rotation speed of the rotatable
drum 6 during the spinning phase, etc. After the user has
set these one or more parameters (which corresponds,
therefore, to set a washing programme), the logic unit 12
computes these parameters and selects, among a set of
washing cycles memorized in its memory, a washing cy-
cle which fits to the parameters set by the user.

[0051] Forexample the logicunit 12 may be configured
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to set the duration and/or the number or repetitions of
one or more of the phases of the washing cycle which,
according to the data memorized in the memory of the
logic unit 12, best fits to the parameters selected by the
user (i.e. to the set washing programme). In this case the
logic unit 12 may be configured so as to display, via the
userinterface 13, the duration of one or more of the phas-
es of the washing cycle, and/or the number of repetition
of one or more phases (for example the number of rins-
es), and/or of the overall duration of the washing cycle,
corresponding to the parameters selected by the user.
[0052] For example in Figure 2 it is represented a
washing machine 1 according to the invention after the
setting of a washing programme but before starting the
loading of the laundry into the rotatable drum 6; in Figures
2 and 3 it is represented a condition in which a user has
already set a washing programme by the user interface
13. For example the user may have selected the type of
laundry to be washed, the degree of soil, etc.

[0053] Inthe condition represented in Figures 2 and 3,
after the user has set a washing programme, the logic
unit 12 has selected, among the washing cycles memo-
rized in its memory, the washing cycle which best fits to
the washing programme set by the user, and it has also
calculated and displayed in the display device 14 a min-
imum value (indicated in Figure 3 by the reference
number 15) of the duration of the overall washing cycle
which corresponds to the set washing programme and
which is suitable for a weight of the laundry 7 loaded into
the rotatable drum 6 lower than a prefixed value (for ex-
ample 1 kg, or 2 kg, etc.) which is stored in the memory
of the logic unit 12; in the example illustrated in Figure
3, this minimum value of the overall duration of the wash-
ing cycle is 1.10 (that is one hour and ten minutes). In
this specific example, therefore, up to reaching this pre-
fixed value of the weight of the laundry loaded into the
rotatable drum 6, the duration of the overall washing cycle
depends only on the selected washing programme, and
not on the weight of the laundry.

[0054] Ina further embodiment, notillustrated the logic
unit 12 may be configured so as to represent via the user
interface 13, after the setting of the washing programme
but before starting the loading of the laundry 7 into the
washing drum 6, a maximum value of the overall duration
of the washing cycle which corresponds to the set wash-
ing programme and which is suitable for the maximum
weight of laundry which may be introduced into the ro-
tatable drum 6 for such a set washing programme.
[0055] Inafurtherembodiment, notillustrated, the logic
unit 12 may be configured in such a way that after the
selection of the washing programme and before starting
the loading of the laundry into the rotatable drum 6, the
user interface 13 doesn’t represent any information re-
lated to the duration of the washing cycle.

[0056] In a further embodiment thereof, the logic unit
12 may be configured in such a way that, after the selec-
tion of the washing programme and before starting the
loading of the laundry into the rotatable drum 6, the user
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interface 13 displays, as a replacement for, or in addition
to, the overall duration of the washing cycle, the duration
and/or the number of repetition of one or more specific
phases of the washing cycle (for example the prewash,
and/or the main wash, and/or the rinsing, and/or the spin-
ning, etc.) which correspond to the set washing pro-
gramme, and which are suitable for a weight of the laun-
dry 7 loaded into the rotatable drum 6 lower than a pre-
fixed value (which may be for example stored in the mem-
ory of the logic unit 12), or which are suitable for the
maximum weight of laundry which may be introduced
into the rotatable drum 6 for such a set washing pro-
gramme.

[0057] For example, in the embodiment illustrated in
Figures 9, 10 and 11, the logic unit 12 is advantageously
configured in such a way that, after the selection of the
washing programme and before starting the loading of
the laundry into the rotatable drum 6, the user interface
13 displays the overall duration (numbered 15 in Figure
10) of the washing cycle and the number of rinses (num-
bered 20 in Figure 10) which correspond to the set wash-
ing programme, and which are suitable for a weight of
the laundry 7 loaded into the rotatable drum 6 lower than
a prefixed value (which is stored in the memory of the
logic unit 12).

[0058] Advantageously, but not necessarily, the logic
unit 12 may be configured in such a way to represent via
the user interface 13 also the maximum weight of the
laundry which may be loaded for a set washing pro-
gramme; for example in the display device 14 of Figure
3, and in the display device 14 of Figure 10 there are
represented the maximum weight of laundry which may
be introduced into the rotatable drum 6 (i.e. 8.0 kilograms)
for a selected washing programme, and the duration of
the overall washing cycle (in this case 1 hour and 10
minutes) corresponding to the selected washing pro-
gramme and suitable for a weight of the laundry 7 loaded
into the rotatable drum 6 lower than a prefixed value, not
illustrated.

[0059] The washing machine 1 is also provided with a
weighing device, not illustrated, adapted to detect the
weight ofthe laundry 7 during its loading into the rotatable
drum 6.

[0060] Forexamplethe weighing device may comprise
one or more transducers, not illustrated, operatively con-
nected to the logic unit 12; the transducers may comprise,
for example, a load cell or a strain gauge.

[0061] Advantageously one or more transducers may
be associated with the resilient support system 8 sup-
porting the washing tub 5; in a further embodiment one
or more transducers may be associated with the support
of the washing machine 1 (for example to one or more
support feet, not represented, adapted to support the
casing 2 of the washing machine 1), so as to detect the
overall weight of the washing machine 1 (in this last case
the weight sensed by the one or more transducers in-
creases when the laundry is loaded into the rotatable
drum 6).
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[0062] In a further embodiment thereof, the weighing
device may comprise one or more transducers, not illus-
trated, adapted to sense a variation of the length of the
shock-absorbing devices or dampers 9, and to commu-
nicate this information to the logic unit 12, which is con-
figured in such a way to associate this length variation
to a variation of the weight of the washing tub 5, and
therefore to the weight of the laundry 7 loaded into the
rotatable drum 6.

[0063] For example, one or more of the dampers 9 in-
terposed between the washing tub 5 and the bottom of
the casing 2 may comprise a piston 9a movable in a cy-
lindrical housing 9b, and adevice, notillustrated, adapted
to measure the position of the piston 9a inside the hous-
ing 9b; this device may comprise a coil unitwound around
the housing 9b of the damper 9 and a sensor element
located at the end of the piston 9a, which is located inside
the cylindrical housing 9b. The sensor element may be
made of metal, e.g. iron. The coil unit is connected by
wire to an evaluating unit of the washing machine 1, op-
eratively connected to the logic unit 12 (the evaluating
unit may be for example comprised in the logic unit 12).
When the piston 9a, and therefore the sensor element,
moves, e.g. due to loading the washing machine 1 with
laundry 7, the sensor element changes the inductivity of
the coil unit. As the change of inductivity is proportional
to the penetration depth of the piston 9a into the coil unit,
the travel path length of the piston 9a can be determined
by the evaluating unit. The logic unit 12 may be in this
case configured for calculating the weight of the laundry
loaded into the rotatatble drum 6 as a function of the
detected travel path length of the piston 9a.

[0064] However it is underlined that the use of a par-
ticular weighing device is not critical for the invention,
and therefore substantially any device adapted to detect
the weight of the laundry 7 during its loading into the
rotatable drum 6 may be used.

[0065] The logic unit 12 is advantageously configured
for adapting the duration and/or the number of repetitions
of one or more phases of the washing cycle correspond-
ing to a set washing programme to the weight of the load-
ed laundry 7 detected by the weighing device, and for
displaying, via the user interface 13, during the loading
of the laundry 7 into the rotatable drum 6, information
related to the duration and/or to the number of repetitions
of one or more of the phases (e.g. the number of rinses)
of the washing cycle modified according to the weight of
the loaded laundry 7 detected by the weighing device.
[0066] It is clear that adapting the duration and/or the
number or repetitions of one or more phases of the wash-
ing cycle affects the duration of the overall washing cycle,
and therefore the expression "information related to the
duration and/or to the number of repetitions of one or
more of the phases of the washing cycle" may as well
indicate information related to the duration and/or to the
number of repetitions of one or more specific phases of
the washing cycle (for example the rinsing phase) and
also information related to the duration of the overall
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washing cycle (which depends on, and therefore is relat-
ed to, the duration and the number of repetitions of its
phases).

[0067] In the example illustrated in the enclosed Fig-
ures 110 7, thelogic unit 12 is advantageously configured
so that, during the loading of the laundry 7 into the rotat-
able drum 6, the logic unit 12 may calculate and display,
via the user interface 13, the duration of the overall wash-
ing cycle corresponding to a selected washing pro-
gramme and to the weight of the laundry 7 present into
the rotatable drum 6.

[0068] Forexample,inFigures4and>5itisrepresented
the user interface 13 of a washing machine 1 according
to the invention after the selection of a washing pro-
gramme and during the loading of the laundry 7 into the
rotatable drum 6; in this case the display device 14 of the
user interface 13 represents the duration of the overall
washing cycle, indicated Figure 5 by the reference
number 16, which has been modified by the logic unit 12
for adapting it to the weight of the laundry 7 loaded into
the rotatable drum 6 which has been detected by the
weighing device.

[0069] Inthe display device 14 of Figure 5 the duration
of the overall washing cycle is indicated as "1.50" (that
is 1 hour and 50 minutes); it is noticed that the duration
of the overall washing cycle has been increased with re-
spect to the duration indicated in Figure 3 (which was
1.10), because a certain amount of laundry 7 has been
loaded into the rotatable drum 6, and the logic unit 12
has adapted the duration of the overall washing cycle to
the weight of this laundry sensed by the weighing device.
[0070] Inafurtherembodiment, notillustrated, the logic
unit 12 may be adapted to represent via the user interface
13, after the setting of the washing programme butbefore
staring the loading of the laundry 7 into the washing drum
6, amaximum value of the duration of the overall washing
cycle which corresponds to the set washing programme
and which is suitable for a prefixed maximum weight of
laundry which may be introduced into the rotatable drum
6 for such a set washing programme. In this case, if the
weight of the laundry 7 introduced in the rotatable drum
6 is lower than this prefixed maximum weight, the dura-
tion and/or the number of repetitions of one or more phas-
es of the washing cycle (and therefore the duration of the
overall washing cycle) suitable for the set washing pro-
gramme and for this loaded laundry 7 is lower than the
duration and/or the number of repetitions suitable for the
maximum weight; therefore, in this case, if the weight of
the laundry loaded into the rotatable drum 6 is lower than
the maximum weight, the duration of the overall washing
cycle displayed in the user interface 13 decreases with
respect to the above indicated maximum value.

[0071] In a further embodiment thereof, also not illus-
trated, the logic unit 12 may be configured in such a way
that, after the selection of a washing programme and
before starting the loading ofthe laundry into the rotatable
drum, the user interface doesn’t represent any informa-
tion related to the duration of the washing cycle which
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corresponds to the set washing programme; in this case
the logic unit 12 may be configured in such a way that
when the user starts loading the laundry 7 into the rotat-
able drum 6, the logic unit 12 calculates the duration
and/or the number of repetitions of one or more phases
of the washing cycle (and therefore the duration of the
overall washing cycle) suitable for the detected weight
of the loaded laundry 7 and for the set washing pro-
gramme, and displays via the user interface 13 informa-
tion related to this calculated duration and/or number of
repetitions of one or more phases of the washing cycle
(for example the duration of the overall washing cycle).
[0072] Inafurtherembodiment, notillustrated, the logic
unit 12 may be configured for calculating and displaying,
viathe user interface 13, after a washing programme has
been set and during the loading of the laundry 7 into the
rotatable drum 6, the approximate hour of the day at
which the end of the washing cycle is foreseen (starting
substantially in that moment, or according to a preferred
delay which may be set by the user) for the set washing
programme a and for the detected weight of the laundry
present in that moment into the rotatable drum 6.
[0073] Inthe embodimentillustrated in Figures 9to 11,
the logic unit 12 is advantageously configured for dis-
playing, via the user interface 13, during the loading of
the laundry 7 into the rotatable drum 6, both the duration
of the overall washing cycle (numbered 16 in Figure 11)
corresponding to a selected washing programme and to
the detected weight of the laundry 7 present into the ro-
tatable drum 6, and also the number of rinses (numbered
21 in Figure 11), corresponding to a selected washing
programme and to the detected weight of the laundry 7
present into the rotatable drum 6.

[0074] In all the above illustrated embodiments, it has
beendescribed thatthe washing programme is set before
starting the loading of the laundry into the rotatatble drum
6; preferably, but not necessarily, the logic unit 12 may
be configured in such a way that the washing programme
may be set also during the loading of the laundry into the
rotatable drum 6 (i.e. after starting loading the laundry).
In this case, the logic unit 12 may be configured in such
a way that if a certain amount of laundry 7 is loaded into
the rotatable drum 6 before setting the washing pro-
gramme, and then a washing programme is set by the
user, the logic unit 12, after the setting of the washing
programme, calculates the duration and/or the number
of repetitions of one or more phases of the washing cycle
corresponding to this set washing programme and adapt-
ed to the weight of the loaded laundry 7 detected by the
weighing device; in this case the logic unit 12 is also
configured for displaying, during the loading of the laun-
dry 7, information related to this adapted duration and/or
number of repetitions via the user interface 13.

[0075] Advantageously, but not necessarily, the user
interface 13 is adapted to calculate and to display via the
user interface 13, during the loading of the laundry 7, the
value of the detected weight of the loaded laundry 7
and/or the percentage of the maximum allowed weight
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for the set programme which is loaded in a particular
moment.

[0076] For example, in the embodiments illustrated in
the enclosed figures the display device 14 of the user
interface 13 is advantageously adapted to represent a
number indicating the maximum weight allowed for a set
washing programme (for example the number "8.0" in
Figure 5), and a number indicating the weight of the laun-
dry 7 loaded into the rotatable drum 6 (for example the
number "3.5" in Figure 5) which has been detected by
the weighing device.

[0077] Preferably, but not necessarily, the user inter-
face 13 comprises a level indicator 17 adapted to give a
visual indication of the loading level of the rotatable drum
6; in the embodiments illustrated in Figures 1to 7 and 9
to 11, the level indicator 17 comprises, for example, a
status bar provided in the display device 14, which chang-
es its length (or colour, or shape) according to the weight
of the laundry 7 loaded into the rotatable drum 6; clearly
this feature may also be absent.

[0078] By using a washing machine 1 according to the
invention, a user, after setting a washing programme by
the user interface 13, may start loading the laundry 7 into
the rotatable drum 6; as described above, during the load-
ing of the laundry 7 the weighing device detects the
weight of the laundry 7, and the logic unit 12 calculates
the duration and/or the number of repetitions of one or
more of the phases of the washing cycle (and therefore
calculates the overall duration of the washing cycle) ac-
cording to a set washing programme and to the weight
of the loaded laundry 7 detected by the weighing device;
the logic unit 12 also displays via the user interface 13
information related to the duration and/or to the number
of repetitions of one or more of the phases of the washing
cycle depending on the set washing programme and
adapted to the weight of the loaded laundry 7 detected
by the weighing device.

[0079] Inthe examples illustrated in Figures 1 to 7 the
logic unit 12 is configured in such a way to calculate and
to display via the display device 14, after the setting of
the washing programme and during the loading of the
laundry 7, the duration of the overall washing cycle cor-
responding to the set washing programme and to the
detected weight of the loaded laundry 7.

[0080] In the examples illustrated in Figures 9 to 11,
after the setting of the washing programme and during
the loading of the laundry 7, the display device 14 dis-
plays the duration of the overall washing cycle (numbered
16 in figure 11) and also the number of repetitions of the
rinsing phases (numbered 21 in figure 11) corresponding
to the set washing programme and adapted to the de-
tected weight of the laundry 7 loaded into the rotatable
drum 6.

[0081] Preferably, but not necessarily, the user inter-
face 13 may be arranged in such a way to display infor-
mation related to the status of the washing machine 1;
for example the user interface 13 may indicate (for ex-
ample by a writing and/or by one or more icons) that the
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washing machine 1 is switched on but the washing pro-
gramme has not been yet selected, that the laundry is
being loaded, etc. For example the display device 14
illustrated in the enclosed Figures is advantageously ar-
ranged in such a way that, during the loading of the laun-
dry 7, it displays the writing "LOAD LAUNDRY"; clearly
this feature may also be absent.

[0082] When the userreaches the desired value of the
duration of the overall washing cycle (or the desired value
of the duration and/or number of repetitions of one or
more washing phases, if this value is represented in the
user interface 13), he may conclude the loading of the
laundry 7.

[0083] The loading of the laundry 7 into the rotatable
drum 6 is considered concluded when the user has
ceased to introduce the laundry into the rotatable drum
6; it is clear that, after starting loading the laundry into
the rotatable drum 6, the loading of the laundry 7 is con-
sidered concluded at least after the closure of the door 4.
[0084] According tothe presentinvention, the logic unit
12 is configured in such a way that, after opening the
door 4 and starting the loading of the laundry 7 into the
rotatable drum 6, the logic unit 12 considers concluded
the loading of the laundry 7 when door 4 is closed. In this
case the closure of the door 4 may be detected, for ex-
ample, by a suitable electric sensor or switch, not illus-
trated, operatively connected to the logic unit 12 so as
to communicate to the latter that the door 4 is closed; in
other words, in this case the washing machine 1 is ar-
ranged in such a way that, when the door 4 is closed, the
logic unit 12 is informed that the loading of the laundry 7
has been concluded (in other words, the conclusion of
the loading of the laundry coincides with the closure of
the door 4).

[0085] In a further embodiment, not illustrated, the
washing machine 1 comprises input means adapted for
allowing the user to inform the logic unit 12 that the load-
ing of the laundry 7 has been concluded; advantageously
the input means may be comprised in the user interface
13, or it my be a dedicated input element, comprising,
for example, a button and/or a knob, and/or a touch-sen-
sitive sensor, etc. In this case, when the user has con-
cluded the loading of the laundry 7, he may act on this
input means for informing the logic unit 12 that the loading
of the laundry has been concluded; in this case the con-
clusion of the loading of the laundry 7 may not coincide
with the closure of the door 4 (for example it may occur
some time before the closure of the door 4).

[0086] Advantageously, but not necessarily, the logic
unit 12 may be configured for calculating and for display-
ing, via the user interface 13, information related to the
amount of detergent required for the set washing pro-
gramme and for the detected weight of the laundry 7 load-
ed into the rotatable drum 6; in the embodiments illus-
trated in the enclosed Figures, the logic unit 12 is advan-
tageously configured in such a way to calculate and to
display, via the user interface 13, information 18 related
to the amount of detergent required for the set washing
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programme and for the detected weight of the laundry 7
loaded into the rotatable drum 6, only after ending the
loading of the laundry 7. In another embodiment, not il-
lustrated, the logic unit 12 may be configured in such a
way to calculate and to display, via the user interface 13,
information 18 related to the amount of detergent re-
quired for the set washing programme and for the detect-
ed weight of the laundry 7 loaded into the rotatable drum
6, also during the loading of the laundry 7.

[0087] More in general the logic unit 12 may be con-
figured in such a way to calculate and to display, via the
user interface 13, information 18 related to the amount
of detergentrequired for the set washing programme and
for the detected weight of the laundry 7 loaded into the
rotatable drum 6, during and/or after the loading of the
laundry 7.

[0088] The information 18 related to the amount of de-
tergent required for the selected washing programme
and for the weight of the laundry 7 loaded into the rotat-
able drum 6 may be, for example, the percentage of de-
tergent (related to the maximum quantity of detergent
allowed), required for a selected washing programme
and for the loaded quantity of laundry 7.

[0089] The information 18 related to the amount of de-
tergent required for the selected washing programme
and for the detected weight of the laundry 7 loaded into
the rotatable drum 6 may be advantageously displayed,
as in the example of Figure 7, in a region of the user
interface 13 different from the region of the user interface
13 where the duration of the washing cycle and/or where
the weight of the loaded laundry 7 are displayed.
[0090] In afurther embodiment, schematically illustrat-
ed in Figure 8, the logic unit 12 is configured in such a
way that after ending the loading of the laundry 7 into the
rotatable drum 6, the information related to the weight of
the loaded laundry 7 disappears form the user interface
13, and the information 18 related to the amount of de-
tergent required for the selected washing programme
and for the detected weight of the laundry 7 loaded into
the rotatable drum 6 is displayed in the region of the user
interface 13 where previously the information regarding
weight of the laundry was displayed.

[0091] Advantageously, but not necessarily, the logic
unit 12 may be configured for calculating and for display-
ing, after ending the loading of the laundry 7 (and there-
fore, in the example illustrated in the enclosed Figures,
after the closure of the door 4), the approximate hour
(indicated by the reference number 19 in Figure 7) of the
day in which a selected washing programme will end
(starting substantially in that moment, or according to a
preferred delay which may be set by the user) for the
weight of the laundry 7 present in that moment into the
rotatable drum 6.

[0092] Preferably, but not necessarily, the above indi-
cated approximate hour of the day in which a selected
washing programme will end, is displayed in the same
region ofthe display device 14 which is adapted to display
the duration of the overall washing cycle.
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[0093] Preferably, but not necessarily, the logic unit 12
may be configured in such a way that a user is allowed
to modify, for example by operating on the user interface
13 and/or on another suitable input device (for example
a button or a knob), not illustrated, the duration and/or
the number of repetitions of one or more of the phases
of the washing cycle (for example of the rinsing phase),
even after the loading of the laundry 7 (and therefore
after the adaptation of the duration and/or the number of
repetitions of one or more of the phases of the washing
cycle to the weight of the loaded laundry 7 detected by
the weighing device); in this case the logic unit 12 may
be advantageously configured so as to calculate and to
display, via the user interface 13, information related to
the duration of the washing cycle corresponding to the
duration and/or number of repetitions of one or more of
the phases of the washing cycle modified by the user
after the loading of the laundry 7.

[0094] For example, after setting a washing pro-
gramme and after loading some laundry 7 into the rotat-
able drum 6, the user interface 13 of the washing machine
1 may display a number (for example the number 1.5 in
Figure 5) representing the duration of the overall washing
cycle calculated by the logic unit 12 according to the set
washing programme and to the detected weight of the
laundry 7 loaded into the rotatable drum 6. The logic unit
12 may be configured in such a way that a user, by op-
erating on the user interface 13 and/or on another suit-
able input device, notillustrated, may modify the duration
and/or the number of repetitions of one or more of the
phases of the washing cycle (for example a user may
manually modify the number of rinses which have to be
performed during the washing cycle); in this case the
logic unit 12 may be configured for calculating the dura-
tion of the overall washing cycle corresponding to the
modified number of repetitions of rinses, and for repre-
senting this new duration via the user interface 13. In this
case, if this new duration doesn’t correspond to the user’s
desired duration, the user may modify the quantity of
laundry loaded into the rotatable drum 6 (for example he
may remove some laundry from the rotatable drum 6),
and/or the duration and/or the number of repetitions of
one or more phases of the washing cycle, until reaching
the desired value of the duration of the washing cycle.
[0095] Preferably, but not necessarily, the logic unit 12
may be configured in such a way to allow a user to set a
differentwashing programme even after starting the load-
ing of the laundry 7 into the rotatable drum 6; in this case
the logic unit 12 may be configured for adapting the du-
ration and/or the number of repetitions of one or more
phases of the washing cycle to the new set washing pro-
gramme and to the weight of the loaded laundry 7 de-
tected by the weighing device, and for displaying via the
user interface 13, information related to the new duration
and/or number or repetition of one or more phases of the
washing cycle.

[0096] In this case if, after setting a first washing pro-
gramme and starting loading the laundry 7 into the rotat-
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able drum 6, a user wants to change washing programme
(for example because he realizes that he set the wrong
type of laundry), he may operate on the user interface
13 for changing the washing programme, so that the logic
unit 12 modifies the duration and/or the number of rep-
etitions of one or more phases of the washing cycle ac-
cording to the new set washing programme and to the
weight of the loaded laundry 7 detected by the weighing
device, and displays via the user interface 13 information
related to the modified duration and/or number of repe-
titions.

[0097] Itis seen therefore how the invention achieves
the proposed aim and objects, there being provided a
washing machine which, thanks to the possibility, during
the loading of the laundry, to provide the user with infor-
mation related to the duration and/or to the number of
repetitions of one or more phases of the washing cycle
(and therefore related to the duration of the overall wash-
ing cycle), allows selecting the right quantity of laundry
for obtaining a desired duration of the washing cycle in
a very easy way; if fact it is sufficient that a user, after
setting a washing programme, continues loading the
laundry into the rotatable drum until reaching the desired
duration. Moreover, the time required for performing this
operation is very small, in particular compared with the
above described known solutions.

Claims
1. Washing machine (1) comprising:

- a washing tub (5) comprising a rotatable drum
(6) adapted for receiving the laundry (7) to be
washed;

- a logic unit (12) adapted to control the electric
and/or electronic components of said washing
machine (1) so as to make the latter to perform
awashing cycle comprising one or more phases;
-auserinterface (13)adapted for setting a wash-
ing programme to which corresponds a washing
cycle to be performed, and for presenting user
information;

- aweighing device adapted to detect the weight
of the laundry (7) loaded into the rotatable drum

(6);

said logic unit (12) being operatively connected to
said weighing device and to said user interface (13),
and being configured for adapting the duration
and/or the number of repetitions of one or more phas-
es of the washing cycle corresponding to a set wash-
ing programme to the weight of the loaded laundry
(7) detected by the weighing device, and for display-
ing information related to said adapted duration
and/or number of repetitions via said user interface
(13);

characterized in that
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said logic unit (12) is configured for displaying via
said user interface (13), during the loading of the
laundry (7) into the rotatable drum (6), information
related to the duration and/or the number or repeti-
tion of one or more phases of the washing cycle cor-
responding to a set washing programme and adapt-
ed to the weight of the loaded laundry (7) detected
by said weighing device and in that said logic unit
(12) is configured in such a way that, after opening
of the door (4) and starting the loading of the laundry
(7) into the rotatable drum (6), the logic unit (12) con-
siders concluded the loading of the laundry (7) when
the door is closed.

Washing machine, according to claim 1, wherein
said information related to the duration and/or the
number of repetitions of one or more phases of the
washing cycle corresponding to a set washing pro-
gramme and adapted to the weight of the loaded
laundry (7) detected by said weighing device com-
prises the duration of the overall washing cycle.

Washing machine, according to claim 1, wherein
said information related to the duration and/or the
number of repetitions of one or more phases of said
washing cycle corresponding to a set washing pro-
gramme and adapted to the weight of the loaded
laundry (7) detected by said weighing device com-
prises the approximate hour of the day at which the
end of the washing cycle is foreseen for the set wash-
ing programme and the detected weight of the laun-
dry (7) loaded into said rotatable drum (6).

Washing machine, according to claim 1, 2 or 3,
wherein said logic unit (12) is configured for calcu-
lating and for displaying, via said user interface (13),
after the setting of a washing programme and before
starting the loading of the laundry (7) into the rotat-
able drum (6), the duration of the overall washing
cycle which corresponds to the set washing pro-
gramme and which is suitable for a weight of the
laundry lower than a prefixed value.

Washing machine, according to claim 1, 2 or 3,
wherein said logic unit (12) is configured for calcu-
lating and for displaying, via said user interface (13),
after the setting of a washing programme and before
starting the loading of the laundry (7) into the rotat-
able drum (6), the duration of the overall washing
cycle which corresponds to the set washing pro-
gramme and which is suitable for the maximum
weight of laundry (7) which may be introduced into
said rotatable drum (6) for said set washing pro-
gramme.

Washing machine, according to claim 1, 2 or 3,
wherein said logic unit (12) is configured in such a
way that after the selection of a washing programme



10.

1.

12.

21 EP 2 336 415 B1

and before starting the loading of the laundry (7) into
the rotatable drum (6), said user interface (13)
doesn’t represent any information related to the du-
ration of the washing cycle which corresponds to the
set washing programme.

Washing machine, according to claim 1, 2 or 3,
wherein said logic unit (12) is configured in such a
way that, after the setting of a washing programme
and before starting the loading of the laundry (7) into
said rotatable drum (6), said user interface (13) cal-
culates and displays the duration and/or to the
number of repetitions of one or more phases of the
washing cycle which correspond to said set washing
programme, and which are suitable as long as the
weight of the laundry (7) loaded into the rotatable
drum (6) remains below a prefixed value, or which
are suitable for the maximum weight of laundry (7)
which may be introduced into the rotatable drum (6)
for said set washing programme.

Washing machine, according to one or more of the
previous claims, wherein said information related to
the number or repetitions of one or more phases of
said washing cycle corresponding to a set washing
programme and adapted to the weight of the loaded
laundry (7) detected by said weighing device com-
prises the number of rinses to be performed during
said washing cycle.

Washing machine, according to one or more of the
previous claims, wherein said logic unit (12) is con-
figured in such a way to calculate and to display, via
said user interface (13), the maximum weight of the
laundry (7) which may be loaded for a set washing
programme.

Washing machine, according to one or more of the
previous claims, wherein said logic unit (12) is con-
figured in such a way to calculate and to display, via
said user interface (13), during the loading of the
laundry (7), the weight of the loaded laundry (7)
and/or the loaded percentage of the maximum al-
lowed weight for the set washing programme.

Washing machine, according to one or more of the
previous claims, wherein said user interface (13)
comprises a level indicator (17) adapted to give a
visual indication of the loading level of said rotatable
drum (6).

Washing machine, according to one or more of the
previous claims, wherein said logic unit (12) is con-
figured in such a way to calculate and to display, via
said user interface (13), during and/or after the load-
ing of the laundry (7), information (18) related to the
amount of detergentrequired for the set washing pro-
gramme and for the detected weight of the laundry
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(7) loaded into said rotatable drum (6).

Washing machine, according claim 12, wherein said
logic unit (12) is configured in such a way that said
information (18) related to the amount of detergent
required for the selected washing programme and
for the detected weight of the laundry (7) loaded into
said rotatable drum (6) is displayed in a region of the
user interface (13) different from the region of the
user interface (13) where said information related to
the duration and/or of the number or repetition of one
or more phases of the washing cycle adapted to the
weight of the loaded laundry (7) detected by said
weighing device is displayed.

Washing machine, according claims 10 and 12,
wherein said logic unit (12) is configured in such a
way that after ending the loading of the laundry (7)
into the rotatable drum (4), said information related
to the weight of the loaded laundry (7) disappears
form the user interface (13), and said information
(18) related to the amount of detergent required for
the selected washing programme and for the weight
of the laundry (7) loaded into the rotatable drum (6)
is displayed in the same region of said user interface
(13) where said information regarding the weight of
the laundry was previously displayed.

Washing machine, according to one or more of the
previous claims, wherein said logic unit (12) is con-
figured in such a way to allow a user to modify the
duration and/or the number of repetitions of one or
more of the phases of the washing cycle even after
the loading of the laundry (7) into the rotatable drum
(6), and to calculate and to display, via said user
interface (13), the duration of the overall washing
cycle corresponding to said modified duration and/or
number of repetitions.

Patentanspriiche

1.

Waschmaschine (1), die Folgendes umfasst:

- einen Waschtrog (5), der eine drehbare Trom-
mel (6) umfasst, die angepasst ist, um die zu
waschende Wasche (7) aufzunehmen;

- eine Logikeinheit (12), die angepasst ist, um
die elektrischen und/oder elektronischen Bau-
teile der Waschmaschine (1) zu steuern, um
Letztere dazu zu bringen, einen eine oder meh-
rere Phasen umfassenden Waschzyklus durch-
zufuhren;

- eine Benutzeroberflache (13), die fir das Ein-
stellen eines Waschprogramms, dem ein durch-
zufiihrender Waschzyklus entspricht, und zum
Darstellen von Benutzerinformationen ange-
passt ist;
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- eine Wagevorrichtung, die angepasst ist, um
das Gewicht der in die drehbare Trommel (6)
geladenen Wasche (7) zu ermitteln;

wobei die Logikeinheit (12) betriebsfahig mitder Wa-
gevorrichtung und der Benutzeroberflache (13) ver-
bunden ist und ausgelegt ist, um die Dauer und/oder
die Anzahl an Wiederholungen einer oder mehrerer
Phasen des Waschzyklus, der einem eingestellten
Waschprogramm entspricht, an das von der Wage-
vorrichtung ermittelte Gewicht der geladenen Wa-
sche (7) anzupassen und um mit der angepassten
Dauer und/oder Anzahl an Wiederholungen zusam-
menhangende Informationen mittels der Benutzero-
berflache (13) anzuzeigen;

dadurch gekennzeichnet, dass

die Logikeinheit (12) ausgelegt ist, um mittels der
Benutzeroberflache (13) wahrend des Ladens der
Wasche (7) in die drehbare Trommel (6) mit der Dau-
er und/oder der Anzahl an Wiederholungen einer
oder mehrerer Phasen des einem eingestellten
Waschprogramm entsprechenden und an das von
der Wagevorrichtung ermittelte Gewicht der gelade-
nen Wasche (7) angepassten Waschzyklus zusam-
menhangende Informationen anzuzeigen und da-
durch, dass die Logikeinheit (12) in einer Weise aus-
gelegt ist, dass nach dem Offnen der Tir (4) und
Beginn des Ladens der Wéasche (7) in die drehbare
Trommel (6) die Logikeinheit (12) das Laden der Wa-
sche (7) als beendet betrachtet, wenn die Tur ge-
schlossen wird.

Waschmaschine nach dem Anspruch 1, wobei die
mit der Dauer und/oder der Anzahl an Wiederholun-
gen einer oder mehrerer Phasen des einem einge-
stellten Waschprogramm entsprechenden und an
das von der Wagevorrichtung ermittelte Gewicht der
geladenen Wasche (7) angepassten Waschzyklus
zusammenhangenden Informationen die Dauer des
gesamten Waschzyklus umfassen.

Waschmaschine nach dem Anspruch 1, wobei die
mit der Dauer und/oder der Anzahl an Wiederholun-
gen einer oder mehrerer Phasen des einem einge-
stellten Waschprogramm entsprechenden und an
das von der Wagevorrichtung ermittelte Gewicht der
geladenen Wasche (7) angepassten Waschzyklus
zusammenhangenden Informationen die ungefahre
Tagesstunde, zu der das Ende des Waschzyklus fiir
das eingestellte Waschprogramm absehbar ist, und
das ermittelte Gewicht der in die drehbare Trommel
(6) geladenen Wasche (7) umfassen.

Waschmaschine nach dem Anspruch 1, 2 oder 3,
wobei die Logikeinheit (12) ausgelegt ist, um nach
dem Einstellen eines Waschprogramms und vor
dem Beginn des Ladens der Wasche (7) in die dreh-
bare Trommel (6) die Dauer des gesamten Wasch-

10

15

20

25

30

35

40

45

50

55

13

zyklus, der dem eingestellten Waschprogramm ent-
spricht und der fir ein unterhalb eines zuvor festge-
legten Werts liegendes Gewicht der Wéasche geeig-
net ist, zu berechnen und mittels der Benutzerober-
flache (13) anzuzeigen.

Waschmaschine nach dem Anspruch 1, 2 oder 3,
wobei die Logikeinheit (12) ausgelegt ist, um nach
dem Einstellen eines Waschprogramms und vor
dem Beginn des Ladens der Wéasche (7) in die dreh-
bare Trommel (6) die Dauer des gesamten Wasch-
zyklus, der dem eingestellten Waschprogramm ent-
spricht und der fir das Héchstgewicht der Wasche
(7), die fir das eingestellte Waschprogramm in die
drehbare Trommel (6) eingefiihrt werden kann, ge-
eignet ist, zu berechnen und mittels der Benutzero-
berflache (13) anzuzeigen.

Waschmaschine nach dem Anspruch 1, 2 oder 3,
wobeidie Logikeinheit (12) derartausgelegt ist, dass
nach der Auswahl eines Waschprogramms und vor
dem Beginn des Ladens der Wéasche (7) in die dreh-
bare Trommel (6) die Benutzeroberflache (13) keine
mit der Dauer des Waschzyklus, der dem eingestell-
ten Waschprogramm entspricht, zusammenhan-
genden Informationen wiedergibt.

Waschmaschine nach dem Anspruch 1, 2 oder 3,
wobeidie Logikeinheit (12) derartausgelegt ist, dass
nach Einstellen eines Waschprogramms und vor
dem Beginn des Ladens der Wéasche (7) in die dreh-
bare Trommel (6) die Benutzeroberflache (13) die
Dauer und/oder die Anzahlan Wiederholungen einer
oder mehrerer Phasen des Waschzyklus, der dem
eingestellten Waschprogramm entspricht und die
geeignet sind, solange das Gewicht der in die dreh-
bare Trommel (6) geladenen Wasche (7) unterhalb
eines zuvor festgelegten Werts bleibt oder die fir
das Hochstgewicht an Wasche (7), die fur das ein-
gestellte Waschprogramm in die drehbare Trommel
(6) eingefiihrt werden kann, geeignet sind, berech-
net und anzeigt.

Waschmaschine nach einem oder mehreren der vor-
stehenden Anspriiche, wobei die mit der Anzahl an
Wiederholungen einer oder mehrerer Phasen des
einem eingestellten Waschprogramm entsprechen-
den und an das von der Wéagevorrichtung ermittelte
Gewicht der geladenen Wasche (7) angepassten
Waschzyklus zusammenhangenden Informationen
die Anzahl an wahrend des Waschzyklus durchzu-
fuihrenden Spiilgdngen umfasst.

Waschmaschine nach einem oder mehreren der vor-
stehenden Anspriiche, wobei die Logikeinheit (12)
derart ausgelegtist, dass sie das Hochstgewicht der
Wasche (7), die fir ein eingestelltes Waschpro-
gramm geladen werden kann, berechnet und mittels
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der Benutzeroberflache (13) anzeigt.

Waschmaschine nach einem oder mehreren der vor-
stehenden Anspriiche, wobei die Logikeinheit (12)
derart ausgelegt ist, dass sie wahrend des Ladens
der Wasche (7) das Gewicht der geladenen Wasche
(7) und/oder den geladenen Prozentsatz des zulas-
sigen Hochstgewichts fiir das eingestellte Wasch-
programm berechnet und mittels der Benutzerober-
flache (13) anzeigt.

Waschmaschine nach einem oder mehreren der vor-
stehenden Anspriiche, wobei die Benutzeroberfla-
che (13) einen Fillstandsanzeiger (17) umfasst, der
angepasst ist, um eine optische Anzeige des Flill-
stands der drehbaren Trommel (6) auszugeben.

Waschmaschine nach einem oder mehreren der vor-
stehenden Anspriiche, wobei die Logikeinheit (12)
derartausgelegtist, dass sie wahrend und/oder nach
dem Laden der Wasche (7) mit der Menge an fiir
das eingestellte Waschprogramm und fiir das ermit-
telte Gewicht der in die drehbare Trommel (6) gela-
denen Wasche (7) erforderlichem Waschmittel zu-
sammenhangende Informationen (18) berechnet
und mittels der Benutzeroberflache (13) anzeigt.

Waschmaschine nach dem Anspruch 12, wobei die
Logikeinheit (12) derart ausgelegt ist, dass die mit
der Menge an fiir das ausgewahlte Waschprogramm
und fur das ermittelte Gewicht der in die drehbare
Trommel (6) geladenen Wasche (7) erforderlichem
Waschmittel zusammenhangenden Informationen
(18) in einem Bereich der Benutzeroberflache (13)
angezeigt werden, der sich von dem Bereich der Be-
nutzeroberflaiche (13), in dem mit der Dauer
und/oder der Anzahl an Wiederholungen einer oder
mehrerer Phasen des an das von der W&gevorrich-
tung ermittelten Gewichts der geladenen Wasche (7)
angepassten Waschzyklus zusammenhangenden
Informationen angezeigt werden, unterscheidet.

Waschmaschine nach den Anspriichen 10 und 12,
wobei die Logikeinheit (12) derart ausgelegtist, dass
nach dem Ende des Ladens der Wasche (7) in die
drehbare Trommel (6) die mit dem Gewicht der ge-
ladenen Wasche (7) zusammenhangenden Infor-
mationen von der Benutzeroberfliche (13) ver-
schwinden und die mit der Menge an firr das ausge-
wahlte Waschprogramm und fiir das Gewicht der in
die drehbare Trommel (6) geladenen Wasche (7) er-
forderlichem Waschmittel zusammenh&ngenden In-
formationen (18) im selben Bereich der Benutzero-
berflache (13) angezeigt werden, in dem die das Ge-
wicht der Wéasche betreffenden Informationen zuvor
angezeigt wurden.

Waschmaschine nach einem oder mehreren der vor-
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stehenden Anspriiche, wobei die Logikeinheit (12)
derartausgelegtist, dass sie einem Benutzer ermdg-
lichen, die Dauer und/oder die Anzahl an Wiederho-
lungen einer oder mehrerer Phasen des Waschzy-
klus noch nach dem Laden der Wasche (7) in die
drehbare Trommel (6) zu andern und die der gean-
derten Dauer und/oder Anzahl an Wiederholungen
entsprechende Dauer des gesamten Waschzyklus
zu berechnen und mittels der Benutzeroberflache
(13) anzuzeigen.

Revendications

Machine a laver (1) comprenant :

-une cuve de lavage (5) comprenant un tambour
rotatif (6) congu pour recevoirle linge (7) alaver ;
- une unité logique (12), congue pour comman-
der les composants électriques et/ou électroni-
ques de ladite machine a laver (1) de sorte que
cette derniére puisse réaliser un cycle de lavage
comprenant une ou plusieurs phases ;
-uneinterface utilisateur (13) congue pourrégler
un programme de lavage auquel correspond un
cycle de lavage a réaliser, et pour présenter des
informations d’utilisateur ;

- un dispositif de pesage congu pour détecter le
poids du linge (7) chargé dans le tambour rotatif

(6);

ladite unité logique (12) étant connectée de maniére
fonctionnelle audit dispositif de pesage et a ladite
interface utilisateur (13), et étant congue pour adap-
ter la durée et/ou le nombre de répétitions d’'une ou
plusieurs phases du cycle de lavage correspondant
a un programme de lavage réglé selon le poids du
linge chargé (7) détecté par le dispositif de pesage,
et pour afficher des informations relatives a ladite
durée adaptée et/ou audit nombre adapté de répé-
titions par l'intermédiaire de ladite interface utilisa-
teur (13) ;

caractérisée en ce que :

ladite unité logique (12) est congue pour afficher
par l'intermédiaire de ladite interface utilisateur
(13), pendant le chargement du linge (7) dans
le tambour rotatif (6), des informations relatives
a la durée et/ou au nombre de répétitions d’'une
ou plusieurs phases du cycle de lavage corres-
pondant a un programme de lavage réglé et
adapté au poids du linge chargé (7) détecté par
ledit dispositif de pesage, et en ce que ladite
unitélogique (12) est congue de sorte que, aprés
I'ouverture de la porte (4) et le début du charge-
mentdulinge (7) dans le tambour rotatif (6), I'uni-
té logique (12) considére le chargement du linge
(7) comme étant terminé quand la porte est fer-
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mée.

Machine a laver selon la revendication 1, dans la-
quelle lesdites informations relatives a la durée et/ou
au nombre de répétitions d’une ou plusieurs phases
du cycle de lavage correspondant a un programme
de lavage réglé et adapté au poids du linge chargé
(7) détecté par ledit dispositif de pesage compren-
nent la durée du cycle de lavage global.

Machine a laver selon la revendication 1, dans la-
quelle lesdites informations relatives a la durée et/ou
au nombre de répétitions d’une ou plusieurs phases
dudit cycle de lavage correspondant a un program-
me de lavage réglé et adapté au poids du linge char-
gé (7) détecté par ledit dispositif de pesage, com-
prennent I’heure approximative du jour a laquelle la
fin du cycle de lavage est prévue pour le programme
delavageréglé etle poids détecté dulinge (7) chargé
dans ledit tambour rotatif (6).

Machine a laver selon la revendication 1, 2 ou 3,
dans laquelle ladite unité logique (12) est congue
pour calculer et afficher, par I'intermédiaire de ladite
interface utilisateur (13), aprés le réglage d’un pro-
gramme de lavage et avant le début du chargement
du linge (7) dans le tambour rotatif (6), la durée du
cycle delavage global quicorrespond au programme
de lavage réglé et qui convient a un poids du linge
inférieur a une valeur fixée au préalable.

Machine a laver selon la revendication 1, 2 ou 3,
dans laquelle ladite unité logique (12) est congue
pour calculer et afficher, par I'intermédiaire de ladite
interface utilisateur (13), aprés le réglage d’un pro-
gramme de lavage et avant le début du chargement
du linge (7) dans le tambour rotatif (6), la durée du
cycle delavage global quicorrespond au programme
de lavage réglé et qui convient au poids maximum
de linge (7) qui peut étre introduit dans ledit tambour
rotatif (6) pour ledit programme de lavage réglé.

Machine a laver selon la revendication 1, 2 ou 3,
dans laquelle ladite unité logique (12) est congue de
sorte qu’apres la sélection d’'un programme de lava-
ge etavantle début du chargement dulinge (7) dans
le tambour rotatif (6), ladite interface utilisateur (13)
ne présente aucune information relative a la durée
du cycle de lavage correspondant au programme de
lavage réglé.

Machine a laver selon la revendication 1, 2 ou 3,
dans laquelle ladite unité logique (12) est congue de
sorte que, aprés le réglage d’'un programme de la-
vage et avant le début du chargement du linge (7)
dans ledit tambour rotatif (6), ladite interface utilisa-
teur (13) calcule et affiche la durée et/ou le nombre
de répétitions d’'une ou plusieurs phases du cycle de

10

15

20

25

30

35

40

45

50

55

15

EP 2 336 415 B1

10.

1.

12.

13.

28

lavage qui correspondent audit programme de lava-
geréglé et qui conviennent tant que le poids du linge
(7) chargé dans le tambour rotatif (6) reste au-des-
sous d’une valeur fixée au préalable, ou qui convien-
nent au poids maximum de linge (7) qui peut étre
introduit dans le tambour rotatif (6) pour ledit pro-
gramme de lavage réglé.

Machine a laver selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle lesdites infor-
mations relatives au nombre de répétitions d’'une ou
plusieurs phases dudit cycle de lavage correspon-
dant a un programme de lavage réglé et adapté au
poids du linge chargé (7) détecté par ledit dispositif
de pesage comprennent le nombre de ringcages a
réaliser pendant ledit cycle de lavage.

Machine a laver selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle ladite unité lo-
gique (12) est congue de maniere a calculer et affi-
cher, par I'intermédiaire de ladite interface utilisateur
(13), le poids maximum du linge (7) qui peut étre
chargé pour un programme de lavage réglé.

Machine a laver selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle ladite unité lo-
gique (12) est congue de maniere a calculer et affi-
cher, par 'intermédiaire de ladite interface utilisateur
(13), pendant le chargement du linge (7), le poids du
linge chargé (7) et/ou le pourcentage chargé du
poids autorisé maximum pour le programme de la-
vage régleé.

Machine a laver selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle ladite interface
utilisateur (13) comprend un indicateur de niveau
(17) congu pour donner une indication visuelle du
niveau de chargement dudit tambour rotatif (6).

Machine a laver selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle ladite unité lo-
gique (12) est congue de maniere a calculer et affi-
cher, par 'intermédiaire de ladite interface utilisateur
(13), pendant et/ou aprés le chargement du linge (7),
des informations (18) relatives a la quantité de dé-
tergent requise pour le programme de lavage réglé
et pour le poids détecté du linge (7) chargé dans ledit
tambour rotatif (6).

Machine a laver selon la revendication 12, dans la-
quelle ladite unité logique (12) est congue de sorte
que lesdites informations (18) relatives a la quantité
de détergent requise pour le programme de lavage
sélectionné et pour le poids détecté du linge (7) char-
gé dans ledittambour rotatif (6) soient affichées dans
une partie de l'interface utilisateur (13) différente de
la partie de linterface utilisateur (13) ou s’affichent
lesdites informations relatives a la durée et/ou au
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nombre de répétitions d’une ou plusieurs phases du
cycle de lavage adapté au poids du linge chargé (7)
détecté par ledit dispositif de pesage.

Machine a laver selon les revendications 10 et 12,
dans laquelle ladite unité logique (12) est congue de
sorte qu’apres la fin du chargement du linge (7) dans
le tambour rotatif (4), lesdites informations relatives
au poids du linge chargé (7) disparaissent de l'inter-
face utilisateur (13), et lesdites informations (18) re-
latives a la quantité de détergent requise pour le pro-
gramme de lavage sélectionné et pour le poids du
linge (7) chargé dans le tambour rotatif (6) s’affichent
dans la méme région de ladite interface utilisateur
(13) ou lesdites informations relatives au poids du
linge s’affichaient auparavant.

Machine a laver selon I'une ou plusieurs des reven-
dications précédentes, dans laquelle ladite unité lo-
gique (12) est congue de maniére a permettre a un
utilisateur de modifier la durée et/ou le nombre de
répétitions d’'une ou plusieurs des phases du cycle
de lavage méme apres le chargement du linge (7)
dans le tambour rotatif (6), et a calculer et afficher,
par 'intermédiaire de ladite interface utilisateur (13),
la durée du cycle de lavage global correspondant a
ladite durée modifiée et/ou audit nombre modifié de
répétitions.
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