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Description

[0001] The present invention relates to a method to
control a laundry apparatus.

[0002] Commonly, a washing machine includes a tub
where water is introduced, a drum which is rotatably
mounted inside the tub to receive laundry, such as
clothes, shoes, accessories etc., and a motor which gen-
erates a drive force to rotate the drum, thereby allowing
washing to be performed via tumbling of laundry in the
drum. For example, the laundry is tumbled along aninner
wall of the drum during rotation of the drum.

[0003] Further, in such washing machines, a plurality
of washing programs or drying programs are generally
available. Commonly, washing programs or cycles in-
clude a washing step to eliminate stains on laundry using
water and preferably also a detergent, and a rinsing step
to rinse the laundry.

[0004] The weight of the load which is introduced in a
washing machine, that is, the weight of the laundry intro-
duced in a drum of a washing machine, is a relevant
parameter for the correct operations of the washing ma-
chine in a washing program. The weight of the laundry
indeed may determine the correct amount of water and/or
detergent which needs to be introduced inside the tub or
drum during a washing step or the speed at which the
drum should be rotated in order to wash the laundry prop-
erly or not to create imbalances and noises. Further, it
may influence the overall duration time of the washing
program.

[0005] On the other side, weighting the laundry with a
weighting scale or the like is not a feasible step to be
achieved in a washing machine, due to its construction
and the presence of water. Further, the weighting of the
laundry should not increase the costs of production of
the washing machine in such a way that it may change
the overall apparatus cost noticeably.

[0006] Thereisaneedofamethodtocontrol awashing
machine, and a washing machine in which the weight
determination is rather easy, realized in a relatively quick
way and performed only when needed.

[0007] Forthis purpose, some methods have been de-
veloped by the same Applicant, where, in order to deter-
mine the load at the beginning of the washing program,
some initial tumbling or spinning of the drum is required
foralimited amount oftime. In some particular conditions,
such as when the washing machine has been fully load-
ed, and/or the laundry has not been optimally loaded,
etc., during the execution of the tumbling/spinning spo-
radic cases of motor alarms or hits between the drum or
tub or components attached to any of those and the cab-
inet might happen.

[0008] It is therefore desired to avoid such situations,
in particular to avoid or minimize motor alarms (due to
too high torque requested to the motor), hits between the
washing group and the cabinet (due for example by a
laundry ball "trapped" between the bellows and the glass
porthole) or excessive rubbing of the laundry.
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[0009] EP 2 684 990 discloses a laundry treating ap-
pliance for treating a laundry load according to at least
one cycle of operation and a method of operating a laun-
dry treating appliance to determine an amount of imbal-
ance of the laundry load in the drum based on a deter-
mined average peak-to-peak value and taking corrective
action when the determined amount of imbalance does
not satisfy a threshold.

[0010] According to an aspect, the invention relates to
a method for operation of a laundry apparatus, said laun-
dry apparatus including a drum which is rotatably mount-
ed in a casing, the method including:

o selecting a washing or drying program among a
plurality of washing or drying programs;

o rotating the drum for a given first time interval and
given first speed before beginning of said selected
washing or drying program;

o calculating a value associated with a torque and/or
an unbalance of the drum during the rotation at the
first speed;

o comparing the value with a first and/or second
threshold;

o if said value associated with a torque and/or an
unbalance is above the firstand/or second threshold,
then the method further includes:

e emitting a command to change a parameter of
said selected washing or drying program; or

o if said value associated with a torque and/or an
unbalance is below or equal to the first and/or second
threshold, then the method further includes:

e calculating a first weight of laundry present in
the drum before beginning of said selected
washing or drying program.

[0011] In the present context, a laundry apparatus in-
cludes both washing machine and laundry dryers. A
washing machine may indicate a "simple" washing ma-
chine where the washing of laundry is performed, or a
combined washer dryer, where, in addition to the wash-
ing, drying of the laundry is performed.

[0012] The laundry apparatus includes a drum where
laundry is located, which can rotate around an axis by
means of a motor. The axis of rotation of the drum can
be horizontal, that is, substantially parallel to a surface
where the appliance is located or slightly tilted to it, or
vertical. Therefore, the laundry apparatus mightbe a front
loading laundry apparatus or a top loading laundry ap-
paratus as well.

[0013] The laundry apparatus further preferably com-
prises a casing, preferably but not necessarily parallele-
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piped-shaped, on which a door is advantageously hinged
to access and close the drum in order to load or unload
the laundry to be washed and/or dried. The door is pref-
erably hinged on a front wall of the casing in case of a
front loading laundry apparatus, while it is hinged on a
top wall of the casing in case of a top loading laundry
apparatus.

[0014] Further, in case the laundry apparatus is a
washing machine, the latter is connected to a water sup-
ply, for example to the water mains, by means of suitable
pipes which can be opened or closed, for example by a
valve, in order to introduce water to the drum. One or
more discharge pipes can be present as well in order to
discharge water from the drum.

[0015] A drawer or other container is also preferably
present and fluidly connected to the drum in order to in-
troduce detergent into the drum itself, if needed during
the laundry washing.

[0016] A condensate canister may be present as well
to collect the water condensed during drying.

[0017] The laundry apparatus may further include a
control panel, for example located in an upper portion of
the casing, where inputs or commands can be selected
by an user, and/or information about the status of the
laundry apparatus can be displayed, for example by
means of a display or one or more light indicators.
[0018] In operation, alaundry apparatus include a plu-
rality of washing or drying programs. In case of a washing
program, each washing program preferably includes a
washing step where the laundry is washed, such as tum-
bled, and a rinsing step, where the laundry is rinsed. The
washing program may also include a spinning step where
the drum is rotated at relatively high velocity. Further
steps may be present as well, for example a pre-washing
or others. In case of washing and drying program, a dry-
ing step is added at the end of the spinning. In case of
purely drying programs, different steps at different drying
temperatures might be present, dividing the laundry pro-
gram in different time intervals, where the speed of the
drum might also be varied.

[0019] The various washing or drying programs may
differ one from the others for the duration of the same,
for the number or rinsing steps, for the temperature of
the washing water, for the amount of detergent, the drying
temperature, the rotational speed of the drum and so on.
[0020] The washing or drying programs are preferably
designed to treat laundry made of a specific textile type
or composition or type of dirt or stain. For example, in a
washing machine, a cotton program at high temperature
is generally present, as well as a delicate program for
delicate textiles (e.g. silk) at lower temperatures. The
same applies to a drying machine, where the drying tem-
perature for cotton is different from the drying tempera-
ture for synthetic textiles.

[0021] According to the invention, a washing or drying
program is set. The washing program or drying program
is generally set either by a user operating on the control
panel, for example by means of a switch, button, knobs
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and the like, or automatically, that is, a predefined wash-
ing program is stored on a memory of the laundry appa-
ratus and automatically selected when the appliance is
switched on. Alternatively, the laundry apparatus may
"auto-select" the washing program among the available
ones, for example all stored in a memory, depending on
one or more characteristics of the laundry inserted in the
drum, which are automatically detected.

[0022] The setting of a washing or drying program pre-
defines one or more of a plurality of parameters, that is,
given the washing or drying program, for example the
duration of the same may be defined, as well as the type
and quantity of detergent to be used, the temperature of
the water, the amount of water to be used in washing,
the amount of water to be used in rinsing, the revolution
per minute of the drum, the maximum allowed weight of
the laundry, and others.

[0023] In addition, for some or all washing or drying
programs, some constraints on the program may be
present. For example, in case a synthetic program has
been selected, it is not allowed to select a high washing
temperature (for example a temperature above 60°C). If
a delicate program has been selected, a load above a
certain threshold cannot be selected at the same time.
Those constraints are imposed to avoid a poor perform-
ance of the selected washing or drying program. How-
ever, the user may be allowed to override some of those
constraints, for example inputting specific commands on
the control panel.

[0024] According tothe invention, before the beginning
of the washing or drying program which has been set, a
check is performed on the loading of the drum. In other
words, the drum is rotated for a given first time interval
and at a given first speed. This rotation is performed be-
fore the beginning of any washing or drying program, for
example, in case of a washing program, before water is
introduced in said drum. This rotation for a limited time
interval can be performed at a rather "high" speed, such
as 80 rpm.

[0025] During this rotation at the first speed, a value
associated with a torque and/or an unbalance of the drum
is calculated. For example, this value can be the mean
torque or the mean unbalance of the drum during a cer-
tain time interval. For example, the mean torque or the
mean unbalance during the whole first time interval can
be calculated.

[0026] Preferably, the apparatus includes a motor con-
trol unit, which senses signals from or characteristics of
the functioning of motor. The torque can be for example
calculated by the motor control unit which senses char-
acteristics of the electric current absorbed by the motor.
The torque calculated by the motor control unit can be
for example an average torque calculated over two com-
plete rotations of the drum around its axis.

[0027] The unbalance is also calculated preferably by
the motor control unit. The clauclation can be performed
sensing characteristics of the electrical current absorbed
by the motor over two complete rotations of the drum
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around its axis.

[0028] Further, preferably, the value of torque and/or
unbalance calculated or obtained by the motor control
unit, is sent to a main control unit of the apparatus to be
possibly further elaborated.

[0029] Rotating unbalance is the uneven distribution
of mass around an axis of rotation. A rotating mass, such
as the rotating drum of the apparatus, is said to be out
of balance when its center of mass (inertia axis) is out of
alignment with the center of rotation (geometric axis).
Unbalance causes a moment which gives the drum a
wobbling movement characteristic of vibration of rotating
structures.

[0030] This calculation is performed to detect whether
the load is correctly placed within the drum, whether there
are unbalances present, whether there is an overload of
the drum, etc. This step is preferably performed before
starting any other process in the apparatus, because de-
tecting an excessive torque or an excessive unbalance
at the beginning of the apparatus functioning avoids or
minimizes triggering any alarm response.

[0031] In order to determine whether the value repre-
senting the torque and/or the unbalance is indicating a
potentially problematic condition, this value is compared
with a first and/or a second threshold. For example a
torque threshold T1 and an unbalance threshold T1’ are
set. According to the invention, two values might be cal-
culated, i.e. a value representing the torque and a value
representing the unbalance, or only one of these. Further,
both or only one of these values can be compared with
a threshold, T1 and/or T1'.

[0032] The result of the above mentioned comparison
triggers a differentresponse. If said value associated with
a torque and/or an unbalance is above the first and/or
second threshold, that is if the first value relative to the
torque is > T1 and/or if the value relative to the unbalance
is > T1’, then the method further includes a step of emit-
ting a command to change a parameter of said washing
program.

[0033] If the torque and/or unbalance is "high", it
means that there is either excessive load in the drum or
the laundry is not correctly positioned within the drum.
Therefore, in order to perform a correct washing or drying
program, a command is sent - for example by the main
control circuit of the apparatus - which forces the selected
washing or drying program to consider this situation. The
situation is considered forcing the change of a parameter
of the selected washing or drying program.

[0034] Dependingonthe apparatus, itmightbe enough
that only one value is above T1 or T1’ oritis needed that
both values (related to torque and unbalance) are above
their respective threshold. Further, there is no need that
both values are compared with their respective threshold.
A single comparison may be enough.

[0035] For example, the command might include "set
the load equal to the maximum load accepted by the ap-
paratus”. In this case, the apparatus during the washing
ordrying program considers thatthe drum has been load-
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ed with the maximum possible weight of laundry.
[0036] The maximum load may depend on the type of
laundry apparatus, because not all laundry apparatuses
have the same maximum load. Commonly, laundry ap-
paratuses having a maximum load of 5 kg, 8 kg or 4 kg
are known for household uses.

[0037] It has to be understood that not all washing or
drying programs allow this change: there are programs
where, for the correct execution of the program itself, it
is not possible to select as the load the maximum load
accepted by the laundry apparatus.

[0038] Further, it is possible that the maximum load
has been already selected by the user. In this case, the
command does notchange any parameter in the washing
or drying program, because this parameter is already set
as required by the circumstances.

[0039] Therefore, in these examples, the command to
change the parameter is sent, but it does not have any
"visible" consequence.

[0040] Preferably, if the torque and/or unbalance is
"high" (as defined above), then there is no calculation of
the weight of the laundry before the beginning of the se-
lected washing or drying program.

[0041] If said value associated with a torque and/or an
unbalance is "low", that is, if this value is below or equal
to the firstand/or second threshold T1, T1’, then a "stand-
ard" situation is present and the method further includes
the step of calculating a first weight of said laundry before
beginning said selected washing or drying program.
[0042] Therefore, when the situation is not "problem-
atic", because the value related to the torque and/or the
value related to the unbalance are below their respective
threshold T1 and T1’, then a weight of the laundry is cal-
culated before the selected washing or drying program
starts.

[0043] Dependingontheapparatus,itmightbe enough
that only one value is below T1 or T1’ or it is needed that
both values (related to torque and unbalance) are below
their respective threshold. Further, there is no need that
both values are compared with their respective threshold.
A single comparison may be enough.

[0044] Thus, in case of "low" torque or unbalance, the
calculation of a first weight of the laundry introduced into
the drum is performed. Such calculation takes place in
any known manner, by means of a first weight sensor.
[0045] For example, the first weight sensor may be a
mechanical sensor of the weight of the laundry, but it may
also be a predictive algorithm calculating the first weight
by statistical methods. This first weight calculation deter-
mines a certain value of the weight of the laundry intro-
duced in the drum. This first weight may be compared
with a first weight threshold.

[0046] Preferably, the calculation of the first weight is
relatively "rough", that is, with a relatively low precision,
and performed in a rather fast manner.

[0047] According to the invention, therefore, a first
weight calculation is performed only when the risk of trig-
gering an alarm due to a too high torque or unbalance is
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relatively low. In case a high unbalance or torque, the
selected washing or drying program is "adjusted" to take
the situation into consideration, altering a parameter of
the same, such as the load.

[0048] Accordingtothe aforementioned aspect, the in-
vention may include one or more of the following char-
acteristics.

[0049] Preferably, calculating a first weight of said
laundry before the beginning of said selected washing
program includes calculating a weight of said laundry be-
fore water is introduced in said drum.

[0050] In case of a washing machine, the measure-
ment of the first weight of the laundry, in case of a low
torque or unbalance, is performed before the beginning
of the selected washing program, which means before
the introduction of water into the drum or the tub. The
first calculation is preferably a fast calculation.

[0051] Preferably, emitting a command to change a
parameter of said selected washing or drying program
includes changing a load setting of the washing program
equal to a maximum load accepted by the laundry appa-
ratus.

[0052] In order to take into account the fact that there
is a high torque or unbalance in the drum, the load is set
to the maximum possible one. The selected washing or
drying program is therefore performed as if in the drum
there is the maximum acceptable load for the apparatus
(regardless of the real load present). The maximum load
value depends on the type of apparatus, e.g. it can be
for example 5 or 8 kilos in case of household apparatus-
es.

[0053] Preferably, emitting a command to change a
parameter of said selected washing or drying program
includes emitting a warning signal. More preferably, emit-
ting said warning signal includes emitting said warning
signal if said parameter change is not allowed by the
selected washing or drying program. Even more prefer-
ably, emitting said warning signal includes emitting said
warning signal if said selected washing or drying program
does not allow a load setting equal to the maximum load
accepted by the laundry apparatus.

[0054] Asmentioned, washing ordrying programs may
have constraints in the range of parameters which can
be set. These constraints are presentin order to perform
the washing or drying programs correctly and obtain a
proper result, without damaging the laundry introduced
in the drum. For this reason, it is not always possible to
fulfil the command request, that is, although a command
signal has been sent to change a parameter of the se-
lected washing or drying program, the selected program
does not allow such a change. For example, if the re-
quested change via the command is to put load = "max-
imum load of the apparatus" in a delicate program, the
program itself via a control unit will refuse to perform such
a change because a delicate program does not allow to
have a heavy load. In this case, therefore, a warning sig-
nal is emitted, to warn the user of this problem. As an
example an "overload" indication can be emitted.
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[0055] Preferably, in this case where a warning signal
is emitted, the program is forced to set the load equal to
the maximum load possible for that specific program
(which - as said - can be different from the maximum load
accepted by the apparatus).

[0056] Preferably, the method includes calculating a
second weight of said laundry after beginning of said se-
lected washing or drying program. More preferably, cal-
culating a second weight of said laundry after beginning
of said selected washing program includes calculating a
second weight of said laundry during/after water has
been introduced in said drum.

[0057] This second weight is calculated after the se-
lected washing or drying program has started, for exam-
ple after water has been introduced into the tub and/or
drum, or during the introduction of the water itself. This
second weigh calculation is "the second one" only if the
first weight calculation has been performed, that is, pref-
erably only if the torque and/or balance have been found
"low".

[0058] In this second calculation, the weight of the
laundry is calculated again, for example preferably in a
longer and/or more precise manner. This second weight
calculation can be used to vary other parameters of the
selected washing or drying program, for example its time
to end.

[0059] Preferably, the method includes calculating a
time to end of said selected washing or drying program
before the step of calculating the value associated with
a torque and/or an unbalance.

[0060] Itis known that a user prefers to receive infor-
mation about the status of the washing program. One of
these desired information is the duration of the washing
program. So, a first estimate of the time to end is visual-
ized to the user, for example by means of a display, on
the basis of the selected washing or drying program only.
[0061] Preferably, the method includes updating said
time to end after emitting a command to change a pa-
rameter of said selected washing or drying program or
after calculating said first weight before the beginning of
said selected washing or drying program.

[0062] The time to end depends on the parameters of
the selected washing or drying program. Due to the fact
that the command modifies a parameter of the washing
program, the time to end may be affected as well and
therefore an update is preferred.

[0063] Further, the time to end may be affected by the
weight of the laundry in the drum. Therefore, after the
first weight calculation, the time to end may need to be
updated as well.

[0064] Preferably, the step of calculating the weight of
said laundry before the beginning of said selected wash-
ing or drying program includes rotating and stopping the
rotation of said drum a plurality of times.

[0065] The first weight calculation may include a plu-
rality, e.g. in the number of four, of "bursts" of rotation of
the drum. Preferably, in these rotation, the drumis rotated
for a short time at a given speed (e.g. between 30 rpm
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and 80 rpm) and then stopped. The given speed may be
preferably equal to the first speed.

[0066] Inthese bursts, parameters of the motor and/or
the drum are calculated in order to obtain a weight cal-
culation.

[0067] Preferably, said apparatus includes a motor
driving the drum in rotation and calculating a first weight
of the laundry in the drum before the beginning of the
selected washing or drying program includes:

o calculating the first weight by detecting one or more
parameters of the motor while the drum is rotating.
[0068] The drumis rotated by means of a motor, which
may also control the drum velocity and the reversal of
rotations, if needed. In order to calculate the first weight,
which is calculated without the introduction of water into
the drum, preferably parameters of the motor while it ro-
tates the drum are calculated, for example sensed or
detected by suitable sensor(s) which are commonly
present in a washing machine for other purposes. One
of these parameters can be for example the torque of the
motor. However, one or more of the following can be
used as well:

e Parameters indicative of the operating conditions of
the motor driving the drum in rotation, such as a mo-
tor torque value and/or a power absorbed by the mo-
tor and/or a current absorbed by the motor;

e  Speed oracceleration of the drum or number of times
in which the drum reverses its rotation direction;

e Speed or acceleration of an agitator located in the
drum to move the laundry located therein;

¢ Humidity of the laundry and variations thereof;

e Time from the beginning of the selected program
and/or phase of the program which is taking place;

* Parameters indicative of operating conditions of me-
chanical elements of the appliance, like the opening
or closing of valves, the activations of alarms and so

on;
* Etc.
[0069] Preferably, said apparatus includes a motor

driving the drum in rotation and calculating a first weight
of the laundry in the drum before beginning of the select-
ed washing or drying program includes:

e Sensing a plurality of parameters concerning oper-
ating conditions of the washing machine; and

¢ Predicting a weight of the laundry present within the
washing machine based on said plurality of param-
eters by means of a data-driven soft sensor.

[0070] The weight of the laundry in alaundry treatment
appliance is a quantity that is either unmeasurable or
costly/time-consuming to obtain. Therefore, in the
present invention a statistical model-based technology
addressed to industrial environments that provide an es-
timate of such quantity is used. The primary purpose of
sensors is to deliver data for process monitoring and con-
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trol. In the context of process industry, predictive models
are called Soft Sensors: term is a combination of the
words "software", because the models are usually - but
not necessarily - computer programs, and "sensors", be-
cause the models are delivering similar information as
their hardware counterparts. Other common terms for
predictive sensors in the process industry are inferential
sensors, virtual sensor or on- line analyser and observer-
based sensors.

[0071] Two different classes of Soft Sensors, namely
model-driven and data-driven, can be distinguished.
[0072] Model-driven models are also called white-box
models because they have full phenomenological knowl-
edge about the process background. In contrast to this
purely, data-driven models are called black-box tech-
niques because the model itself has no knowledge about
the process and is based on empirical observations of
the process. In between the two extremes there are many
combinations of these two major types of models possi-
ble. A typical example of such a combination is a model-
driven Soft Sensor making use of data- driven method
for the modelling of fractions which can not be modelled
easily in terms of phenomenological models.

[0073] The present invention preferably uses a data
driven model, being based on empirical data. Therefore
adata-driven soft sensoris an inferential statistical model
developed from process observations.

[0074] The soft sensor, which normally operates using
a software, might be embedded in the control unit of the
appliance. The same control unit - as already stated -
preferably controls also the appliance during its function-
ing, that is, during the execution of the selected laundry
program, for example sending command signals to the
motor of the drum and to the other components partici-
pating in the correct functioning of the appliance. For ex-
ample, in a heat pump dryer, the control unit sends com-
mand signals to the heat pump.

[0075] In this way, making use of values from sensors
which are already available in the appliance for other
purposes, and the same processor already used to con-
trol the proper functioning of the appliance, the weight of
the laundry introduced inside the washing machineis pre-
dicted. This prediction is obtained by means of a statis-
tical method by means of a soft sensor which is data
driven. The operation of "training" the soft sensor is pref-
erably performed in the production site. Without adding
further elements (such as a new sensor) to the appliance,
a prediction of the weight of the laundry is obtained.
[0076] Preferably, said step of predicting a first weight
of the laundry by means of a data driven soft sensor in-
cludes a step of predicting a first weight of the laundry
by means of a supervised learning prediction.

[0077] In supervised learning, from input data (in this
case the values of the operating conditions of the appli-
ance) are used to predict an output value (in this case
the weight of the laundry).

[0078] Insupervised learning, inputdata is called train-
ing data. A model is prepared through a training process
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where it is required to make predictions and is corrected
when those predictions are wrong. The training process
continues until the model achieves a desired level of ac-
curacy on the training data. Preferably, the soft sensor
of the invention uses a supervised learning method, that
is alearning task of inferring a function from labelled train-
ing data. The training data consist of a set of training
examples. In supervised learning, each example is a pair
consisting of an input object (typically a vector) and a
desired output value (also called the supervisory signal).
A supervised learning algorithm analyses the training da-
ta and produces an inferred function, which can be used
for mapping new examples.

[0079] In the present invention therefore, preferably
the soft sensor uses the operating conditions of the ap-
pliance during the selected program and the output value
includes the weight of the laundry present in the drum of
the laundry treatment appliance. This is done after the
algorithm had been properly trained by the training ex-
amples which are data collected in field tests of the ap-
pliance.

[0080] Preferably, the method includes performing
said selected washing or drying program after said first
weight calculation and/or after emission of said com-
mand.

[0081] The washing or drying program then can start,
either modified by the command or as selected by the
user.

[0082] Preferably, said laundry apparatus includes a
display and/or a light indicator and said step of emitting
a warning signal includes displaying a warning message
on the display or switching on the light indicator.

[0083] It is known that a user prefers to receive infor-
mation about the status of the washing or drying program.
In addition, if a possible problematic situation may arise
during the washing or drying program, it is preferred to
inform the user, so that he/she can take action. Thus,
such information as the warning signal is visualized to
the user, for example by means of a display or any light
indicator (e.g. LED on the control panel).

[0084] Preferably, the method includes waiting for or
requesting an external input after emitting a command
or calculating said first weight before beginning of said
selected washing or drying program.

[0085] As seen, after emitting said command, a warn-
ing signal might be present. Alternatively, an indication
that the load has been changed into the maximum load
allowed by the apparatus may be emitted as well. It is
preferred that the user is informed of the status of the
apparatus (e.g. torque and/or unbalance above a thresh-
old), and that he/she is allowed to modify the status of
the apparatus itself, for example by removing some laun-
dry from the drum, by reshuffling of the laundry in the
drum or even by changing the selected washing or drying
program. For this purpose, preferably a waiting time is
allotted. During this waiting time, the user may open the
door of the apparatus and operate in the drum.

[0086] Alternatively, there is no information given by
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the apparatus of the request for input. That is to say, the
method of the invention might provide for a time interval
during which the apparatus allows the user to modify
some of its settings, such as the amount of load in the
drum or its distribution, without warning or requesting it
visibly.

[0087] Further, also at the end of the calculation of the
first weight, information for the user can be displayed, for
example in case of a too high or too low weight of the
laundry present in the drum. Therefore, there should be
preferably the possibility for the user to alter the status
and change for example the amount of load present in
the drum, adding or removing laundry or redistributing
the content of the drum.

[0088] Preferably, the method includes:

o comparing said first weight with a third threshold;
and

o requesting an external input if said first weight is
above or below said third threshold.

[0089] When the first weight is calculated, which hap-
pens when the torque or the unbalance is "low", then the
first weight can be compared to a third threshold, such
as value T2, so that it is checked whether a different
problematic condition may arise. For example, in case
the weight of the laundry is too high or too low for the
selected washing or drying program, the selected wash-
ing or drying program may not give the expected results.
To avoid this, the user may change the condition of the
drum, adding or removing laundry for example, in the
same waiting time interval which is available after the
calculation of the first weight.

[0090] Preferably, the method includes, in case said
external input is received, rotating said drum for a given
second speed.

[0091] In case the external input is received, that is,
the user has opened the door of the apparatus and made
some adjustments to the laundry contained in the drum
(removing laundry, adding laundry, reshuffling the same,
etc.), some movements to disentangle the laundry are
performed, Preferably the rotational speed of the drum
in these movements is lower than the first speed, that is,
second speed < first speed.

[0092] Preferably, the method includes, after receiving
said external input, rotating the drum for a given first time
interval and given first speed before beginning of said
selected washing or drying program; and calculating a
value associated with a torque and/or an unbalance of
the drum during the rotation at the first speed.

[0093] The method may include a step in which some
untangling movements of the drum are provided for. Dur-
ing this untangling movements, preferably at a second
speed lower than the first speed (e.g. at a second speed
of about 40 rpm for 2 seconds), the laundry is shuffled
around in the drum. After the untangling movements, the
calculation of the torque and/or the unbalance is per-
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formed again and its evaluation (i.e. the comparison with
the corresponding threshold) is made. The method is re-
peated from the beginning. These untangling move-
ments are performed preferably only if an external input
is received, e.g. if the user opens the door of the appa-
ratus.

[0094] Alternatively, there are no untangling move-
ments and, after the input of the user, the method of the
invention starts again, calculating the value associated
with the torque and/or the unbalance and repeating the
comparison with the thresholds.

[0095] Preferably, the method comprises, in case said
external input is not received, starting said selected
washing or drying program.

[0096] Incasenothing happens,thatis,incase noinput
is received from the user, the program which has been
selected can start.

[0097] Preferably, the step to calculate a value asso-
ciated with an unbalance includes calculating a value as-
sociated with a static unbalance of the drum.

[0098] A static unbalance is defined as a single mass
placed in the center of the drum (center of gravity). Ro-
tating the drum, the static unbalance generates a cen-
trifugal force that causes an undesired translational
movement (cylindrical) of the washing group and high
level of vibrations. An excessive static unbalance can
cause mechanical damages.

[0099] A static unbalance occurs when the inertial axis
of a rotating mass is displaced from and parallel to the
axis of rotation. It is calculated as:

U=m*r

where U = Unbalance, m = mass, r = distance between
unbalance and the centre of the object.

[0100] Preferably, said first weight calculation lasts
less than 1 minute.

[0101] The first weigh calculation is preferably "rough"
but very fast in order to start the washing or drying pro-
gram without delay.

[0102] Preferably, calculating the second weight in-
cludes:

o checking a level of water inside the drum; and

o calculating a second weight of the laundry present
into the drum on the basis of the amount of water
needed to maintain a pre-set level of water in the
drum.

[0103] The second weight calculation is preferably an
accurate calculation, that is, preferably more accurate
than the first calculation, and also it may last longer than
the first calculation in order to obtain the second weight
value. The second calculation is performed after the wa-
ter has been allowed into the drum, for example via an
inlet pipe, and it uses the amount of water introduced as
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an indicator of the weight of the laundry. The level of the
water in the drum is thus checked as a measure of the
amount of waterin it and of the amount of water absorbed
by the laundry. The variations of the water level due to
the absorbance of the water introduced in the drum by
the laundry are monitored and when these variations re-
main below a certain value, thatis, when these variations
are "small", then the second weight is calculated.
[0104] Preferably, calculating the second weight in-
cludes:

o introducing in the drum a pre-determined amount
of water;

o waiting a predetermined time interval;

o stopping water introduction if after said predeter-
mined time interval a water level variation within said
predetermined time interval is below or equal to a
third threshold;

o calculating a second weight of the laundry present
into the drum on the basis of the amount of water
added in the drum up to the stopping of water intro-
duction.

[0105] In order to calculate the second weight, prefer-
ably a predefined amount of water is introduced in the
drum. This amount is predefined and preferably depends
on the set washing program. After the water introduction,
the water level in the drum is checked, it is waited for a
given time interval and after this time interval has
elapsed, the level of water in the drum is checked again.
A variation of the water level can be thus calculated, sub-
tracting from the initial water level the end water level. If
the laundry has absorbed so much water that the varia-
tion of the water level is above a third threshold, more
water is introduced, again in a pre-defined amount, and
the steps above are repeated, to check whether the water
level variations are still "big", i.e. above the third threshold
limit. As above, the water level may be monitored with or
without drum rotations.

[0106] The time interval is set so that generally the
laundry has absorbed all the water it can absorb within
it, so that the level of water into the drum cannot get lower
than a given value even if more time than the pre-setone
elapses. In this way, the second weight can be deter-
mined on the basis of the amount of water absorbed by
the laundry.

[0107] Preferably, calculating a first weight of laundry
present in the drum before beginning of said selected
washing or drying program includes:

odetermining a first duration of said selected washing
program on the basis of said first weight;
o displaying said first duration on a display.

[0108] Preferably, the first duration is updated on the
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basis of the second weight. Updating said parameter on
the basis of said second weight includes:

o determining a second duration of said set washing
program on the basis of said second weight;

o updating said display displaying said second dura-
tion.

[0109] Due to the fact that the first weight calculation
is performed rather fast, while the second weight calcu-
lation is relatively slow, in order to give immediately some
feedback to the user, some parameters of the washing
program are already calculated just after the first weight
calculation and for example displayed. One of such pa-
rameters could be for example the duration of the wash-
ing program. When the more accurate weight calculation
is obtained so that the value of the second weight is avail-
able, then the parameter is updated so that the user can
see the correct parameter and rely on it.

[0110] The update could also result in keeping the pa-
rameter equal to what it had been determined using the
first weight. For example, the duration calculated using
the first weight could be identical to the duration calcu-
lated using the second weight.

[0111] The present invention will now be described
with reference to the accompanying drawings that illus-
trate non-limiting embodiments thereof, wherein:

- Fig. 1is aisometric view of the washing machine of
the invention;

- Fig. 2is a further isometric view of the washing ma-
chine of figure 1 with the casing made transparent
in order to show its inner components;

- Fig. 3 is an isometric view of the washing machine
of figure 2;

- Fig.4is aflow chart of the various steps of the meth-
od of the invention; and

- Fig. 5 is a graph of several values relevant in the
method of the invention.

[0112] The following description refers to an advanta-
geous embodiment of the invention in which the washing
machine 1 is a "standard washing machine" with no dry-
ing functionality (i.e. a washing machine which can only
wash and rinse the laundry).

[0113] However it is clear that the invention can be
applied as well to washer - dryers (i.e. a washing machine
which can also dry the laundry), not illustrated. Further,
although this preferred embodimentis limited to washing
machine, the invention applies to laundry dryers as well.
[0114] The washing machine 1 according to the inven-
tion which is schematically illustrated in the enclosed Fig-
ures is advantageously of the front-loading type; itis how-
ever clear that the invention is applicable, substantially
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without any crucial modification, to a top-loading washing
machine.

[0115] With reference to Figures 1 to 3, the washing
machine 1 comprises an external casing 2 in which frontal
wall 2a 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, not depicted in the draw-
ings, can be loaded and unloaded. In this advantageous
embodiment the drum 6 embodies, therefore, a treating
chamber in which one or more items (pieces of laundry
in this advantageous embodiment) can be loaded and
treated with water and one or more additives (wash-
ing/rinsing products in this advantageous embodiment).
The rotational axis of the drum 6 is substantially horizon-
tal.

[0116] The washing tub 5 is connected to the external
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.

[0117] In the example illustrated, the washing tub 5 is
advantageously elastically supported by the external
casing 2 via a suitable resilient support system, compris-
ing, for example, springs 8; preferably the oscillations of
the washing tub 5 are damped by suitable shock-absorb-
ing devices or dampers 9, interposed between the wash-
ing tub 5 and the bottom of the casing 2.

[0118] Clearly, the washing tub 5 may be associated
to the casing 2 in any other suitable way.

[0119] Advantageously, the washing machine 1 com-
prises a water inlet circuit, not visible in the figures, adapt-
ed for feeding water and washing/rinsing products, into
the washing tub 5; the water inlet circuit comprises, for
example, a removable drawer 19, adapted to be filled
with washing and/or rinsing products, e.g. liquid or con-
centrate or gel detergent, or powder detergent, or sof-
tener, an inlet duct, also not represented, connectable to
water delivery means present outside the washing ma-
chine 1 and adapted to deliver fresh water to the drawer
19 and/or to the tub, and an outlet duct, fluidly connecting
the drawer 19 and the washing tub 5 and adapted to
deliver water and washing/rinsing products into the wash-
ing tub 5.

[0120] The washing machine 1 also advantageously
comprise a draining circuit, fluidly connected to the bot-
tom of the washing tub 5 and adapted to drain the wash-
ing/rinsing liquid from the washing tub 5; in a further em-
bodiment, not illustrated, the draining circuit may be also
provided with a recirculation circuit, adapted to drain the
washing/rinsing liquid from the bottom 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.
[0121] Water inlet circuit and draining circuit are con-
sidered standard and known in the art and therefore not
further discussed.

[0122] The washing machine 1 also comprises some
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electric and/or electronic components, adapted for per-
forming some specific functions; for example the washing
machine comprises an electric motor 11 for rotating the
rotatable drum 6, a valve (not shown) adapted to deliver
the washing/rinsing liquid into the washing tub 5, an elec-
tric pump (not shown) adapted to drain and/or to recircu-
late the washing/rinsing liquid from the washing tub 5, an
electric heater (also not shown) adapted to heat the
washing/rinsing liquid, etc.

[0123] The drum 6 is advantageously rotated by the
electric motor 11 which preferably transmits the rotating
motion from a motor shaft 24 to the drum 6, advanta-
geously by means of a belt/pulley system 29. In adifferent
embodiment of the invention, the motor 11 can be directly
associated with the shaft 24 of the drum 6.

[0124] The washing machine 1 advantageously com-
prises a logic unit (for example an electronic board, a
microcontroller, a microprocessor, or any other similar
electronic control unit/device), schematically indicated in
Figure 1 with the block numbered 12, configured to con-
trol the electric and/or electronic components of the
washing machine 1, so as to make the washing machine
1 to perform a washing program, advantageously com-
prising one or more phases; for example the washing
program may comprise a prewash phase, a soaking
phase, a main washing phase (comprising, for example,
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 supplying
phase, a rinsing phase, a spinning phase, etc. The wash-
ing program 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 program may be performed, during a single
washing program, only once or also two or more times.
Clearly the duration of the overall washing program de-
pends on the kind, on the number, and on the duration
of its phases.

[0125] Each washing program is defined by a plurality
of parameters, which are for example stored in a memory
of the control unit 12. These parameters may include the
duration of the program, the water temperature during
the main washing phase, the number of rinsing phases,
the maximum load for that specific program, and so on.
Thus, when a program among the plurality is set, a plu-
rality of parameters is set as well.

[0126] Further, the washing machine 1 has a pre-de-
fined maximum allowed load which can be inserted in
the drum. The maximum load depends on the model of
washing machine. Some programs may have as accept-
able maximum load the maximum load of the washing
machine, other programs may have as maximum accept-
able load a load lower than the maximum load of the
machine.

[0127] The washing machine 1 is also provided with a
first weight sensor, schematically represented in Figure
1 with the block numbered 13, which is configured to
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detect/measure the weight of the laundry loaded in the
rotatable drum 6. For example, the weight sensor 13 may
comprise one or more transducers, operatively connect-
ed to the logic unit 12; the transducers may comprise,
for example, a load cell or a strain gauge and can be
associated with the resilient support system 8, 9 support-
ing the washing tub 5, as for example depicted in figure
2. More preferably, the first weight sensor 13 is a soft
sensor measuring the weight of the laundry by means of
an algorithm. Most preferably, it is part of the control unit
12.

[0128] However, itis underlined that the use of a par-
ticular first weight sensor 13 is not critical for the inven-
tion, and therefore substantially any device adapted to
measure the weight of the laundry loaded into the rotat-
able drum 6 may be used. In all cases, the first weight
sensor 13 is apt to measure a weight of the laundry when
the laundry is in a dry state, that is, before water is intro-
duced inside the drum 6.

[0129] The washing machine 1 comprises a control
panel or userinterface 14, which is operatively connected
to the logic unit 12 and is configured to allow the user to
manually set a washing program to be performed. Alter-
natively, the washing program can be set automatically.
[0130] User interface 14 may comprise, for example,
a touch screen display, adapted to display information
and to receive inputs from the user, and or it may com-
prise a one or more buttons, and/or switches, and/or
knobs, and/or displays, etc. allowing the user to receive
information and to input instructions/commands directed
to the logic unit 12.

[0131] The user, by means of the user interface 14,
may program the washing machine 1 with one or more
parameters indicating his/her "wish values" for them.
That is, when the washing program or program is set,
the user may change some of the pre-memorized values
of these parameters by inputting its wished value from
the user interface 14. These user’s inputs overrule the
standard memorized values for the parameters.

[0132] User interface 14 may be further configured to
display user information; this information may comprise
the name of a particular washing program, an indication
of the weight of the loaded laundry, the duration of the
washing program, the temperature of the washing/rinsing
liquid, the rotating speed of the spinning, etc. More in
general the user interface 14 is designed to present in-
formation related to the washing program and/or the sta-
tus of the washing machine 1 and even more preferably
it is designed to display the duration of the washing pro-
gram.

[0133] In the embodiment illustrated in the enclosed
Figures, the userinterface 14 advantageously comprises
a display device, preferably a LCD or a LED display, de-
signed to present user information, and a separated input
device, not illustrated, comprising for example a key-
board, and/or a set of keys or knobs, and/or one or more
touch-sensitive input devices, etc., adapted for setting a
washing program and washing-product information.
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[0134] Inanother embodiment, notillustrated, the logic
unit 12 may be advantageously integrated in the user
interface 14.

[0135] Further, the washing machine includes a sec-
ond weight sensor 16 apt to measure a weight of the
laundry in the wet state. As for the first weight sensor,
this second weight sensor 16 can be any as long as is
apt to measure the weight of the laundry when it is wet.
This second weight sensor 16 can also be a soft sensor,
that is, an algorithm, and can be part of the logic unit 12,
as depicted in figure 2.

[0136] A method of controlling the washing machine 1
will be described in more detail as follows, with reference
to figure 4. First, a washing program or program among
the stored plurality is set in the washing machine in step
1F. Such program or program may be inputted by the
user. Given the set washing program, a plurality of pa-
rameters of the same is set, the values of which may be
changed according to the method of the invention. The
user may also indicate a value of one or more of these
parameters of the washing program. For example, the
user may push a button indicating that the load of the
laundry is the maximum load of the machine 1. Param-
eters relative to the set washing program may be dis-
played on the display of the control panel 14, such as for
example the duration of the set washing program. The
value displayed is either the "standard" value, that is, the
value as stored in the memory and considered to be the
default value for the set washing program, or the value
of the parameter as modified by the user. In case the
parameter displayed is the duration of the program, from
this moment for example the countdown of the visualized
value begins so at any point in time the user is aware of
the remaining duration of the washing program watching
the display of the user interface 14.

[0137] In step 2F, the drum 6 is rotated to a first speed
for a first time interval. The rotation of the drum at a first
speed is depicted in the graph of Figure 5 (in this graph,
the units of the coordinate axes are arbitrary) as a curve
indicated with v representing the velocity of the drum (an-
gular velocity or rpm).

[0138] Further, in step 3F, the unbalance and the
torque as an average value of the torque and unbalance
during the first time interval are calculated. The resulting
average torque AT and average unbalance AU are also
depicted in the graph of figure 5.

[0139] In step 4F, the average torque and/or the aver-
age unbalance are compared with their respective
thresholds, T1 and T1’. If any or both of the values of
average torque/unbalance is below the given threshold
T1, T1’, then the situation is "normal" and a "standard"
process starts.

[0140] Further, the weight of laundry is detected, be-
fore the water is introduced into the drum, by means of
the first weight sensor 13 in step 5F. For example, the
first weight value can be calculated driving the motor 11
to accelerate the drum 6 accommodating laundry to a
certain speed and then measuring the torque and using
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a predictive algorithm. Therefore, from the measurement
of the torque and/orimbalance at a first speed, the speed
of the drum is changed, for example lowered (see figure
5) and then accelerated in order to perform the "burst".
The drum is accelerated in bursts 100 as depicted in fig-
ure 5. Parameters of these bursts are used to obtain a
value of the first weight of the laundry inside the drum.
[0141] The value of the first weight is used to calculate
a parameter of the washing program, for example the
parameter visualized in the display of the user interface
14, for example the duration of the washing program. In
case the first weight calculation gives a result which is
already indicating that the parameter which has been vis-
ualized after the selection of the washing program in
phase 1F needs to be modified by the new value calcu-
lated on the basis of the first weight, the value on the
display can be updated in phase 6F. The visualized pa-
rameter(s) therefore may have a "sudden jump" from one
value to the other, that is, from the pre-set memorized
value that the set program refers to in a memory of the
washing machine, to a new value which is based on the
first weight value.

[0142] The first weight calculated in this step 5F may
trigger also the display of alarms. For example, the first
weight could be above a given threshold and therefore
a "overload" indication may be displayed, or it might be
too low.

[0143] Then, a waiting time interval is reached in step
7F. In this waiting time interval, user intervention may
take place, for example as a response of the warning
message.

[0144] Ifinstep4F,any or both of the values of average
torque/unbalance is above the given threshold T1, T1’,
then the situation is "potentially nonstandard" and differ-
ent steps of the method of the invention take place. In
this case, at the end of the calculation of the torque and/or
of the unbalance, the drum is stopped.

[0145] There is no measurement of the weight of the
laundry in the drum before the beginning of the selected
washing program. The logic unit 12 sends a command
to change the setting of parameters of the selected wash-
ing program, for example changing the load therein indi-
cated with "maximum load allowed by the washing ma-
chine" in step 8F. If the washing machine is for example
an 8 kg washing machine, then the load to be considered
in the execution of the selected washing program is 8 kg.
However, not all selected programs allow having the load
set equal to the maximum available load for the washing
machine. In the latter case, the logic unit 12 triggers the
visualization or the production of an alarm or warning
signal, for example acoustic or displayed in control panel
14.

[0146] After the command (either to change the pro-
gram’s setting or - additionally - to emit a warning signal),
waiting time step 7F is reached.

[0147] If during the waiting time 7F, which may for ex-
ample lasts 30 seconds, there is no user input, that is, if
the userdoes not react (step 9F), then the selected wash-
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ing program starts in step 11F.

[0148] The washing process begins, main water sup-
ply is executed to supply water into the drum 6 (wash
water) until a target water amount for washing set ac-
cording to the set washing program. The amount of water
is preferably big enough that the laundry is in contact to
the water. A first level of water inside the drum is reached
and it is measured. However, this first water level is low-
ered as laundry absorbs water in the drum 6. If after a
pre-determined time interval, the laundry has absorbed
so much water that the difference between the new -
second - water level at the end of the predetermined time
interval and the first water level is above a given value
considered as a threshold, water supply to additionally
supply water is executed accordingly. The water is not
supplied any more if after the pre-determined time inter-
val the difference between the first level and the second
level water is below the selected threshold. The water
amount which is introduced in the laundry at the begin-
ning preferably depends on the set washing program or
program.

[0149] Atfter the introduction of the water loading, the
washing and/orrinsing process can proceed. The param-
eter displayed may slowly change as the washing proc-
ess proceed, for example in case of a display of the du-
ration of the program, the remaining time till the end of
the program is continuously updated in a countdown
manner.

[0150] In certain conditions, a more accurate evalua-
tion of the weight of the laundry is performed by means
of the second weight sensor 16 is step 12F. To perform
this calculation, a pre-defined amount of water is prefer-
ably introduced into the drum 6. The water level is low-
ered as laundry absorbs water. If after a pre-determined
time interval, the laundry has absorbed so much water
that the difference between a first water level at the be-
ginning of the predetermined time interval and a second
water level at the end of the predetermined time interval
is above a given value considered as a threshold, water
supply to additionally supply water is executed accord-
ingly. The water is not supplied any more if after the pre-
determined time interval the difference between the first
and second level is below the threshold.

[0151] Since weight of laundry is proportional to an
amount of absorbing water from laundry, the second
weight of laundry may be determined according to the
number of water resupplies, in each of which a known
amount of water is introduced in the drum. That is, since
the number of water resupplies varies according to
weight of laundry, the second weight of the laundry can
be calculated in a more precise manner. Alternatively,
not only the number of water resupplies is used to cal-
culate the load of the laundry, but also the time the water
takes to maintain the desired water level.

[0152] The same parameter which has been deter-
mined using the first weight is then recalculated, for ex-
ample the duration of the washing program. The display
is updated with the new value of the parameter, which is
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optimized for washing programs in which there is a heavy
load. For example, the display may show a new time
duration of the program, and the visualized value may
perform a noncontinuous "jump" from the previously dis-
played value obtained on the basis of the first weight to
a new value obtained on the basis of the second weight.

[0153] Atthe end of the washing program, the machine
stops.
[0154] Alternatively, in case thereis auserinputin step

9F, untangling movements are performed (step 10F).
Drum 6 is rotated at a second speed, preferably lower
than the first speed, to re-distribute the laundry inside the
drum. The amount of laundry has possibly been modified
by the user. After the untangling movements, the method
of the invention re-starts from step 2F, where rotation of
the drum at the first speed is performed (see figure 5)
and a calculation of the torque and/or unbalance is made.

Claims

1. Method for operation of a laundry apparatus (1), said
laundry apparatus including a drum (6) which is ro-
tatably mounted in a casing (2), the method includ-

ing:

o selecting a washing or drying program among
a plurality of washing or drying programs;

o rotating the drum (6) for a given first time inter-
val and given first speed before beginning of said
washing or drying program;

o calculating a value associated with a torque
and/or an unbalance of the drum during the ro-
tation at the first speed;

o comparing the value with a first and/or second
threshold (T1, T1’) of torque and/or unbalance;
o if said value associated with a torque and/or
an unbalance is above the first and/or second
threshold of torque and/or unbalance, then the
method further includes:

+ emitting a command to change a param-
eter of said selected washing or drying pro-
gram;

characterized in that

o if said value associated with a torque and/or
an unbalance is below or equal to the first and/or
second threshold of torque and/or unbalance,
then the method further includes:

« calculating afirst weight of laundry present
in the drum (6) before beginning of said se-
lected washing or drying program.

2. The method according to claim 1, wherein calculat-
ing a first weight of said laundry before the beginning
of said selected washing program includes:
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o calculating a first weight of said laundry before wa-
ter is introduced in said drum (6).

The method according to claim 1 or 2, wherein emit-
ting a command to change a parameter of said se-
lected washing program includes:

o changing a load setting of the washing program
equal to a maximum load accepted by the laundry
apparatus.

The method according to any of the preceding
claims, wherein emitting a command to change a
parameter of said selected washing or drying pro-
gram includes:

o emitting a warning signal.

The method according to claim 4, wherein emitting
said warning signal includes:

o emitting said warning signal if said parameter
change is not allowed by the selected washing or
drying program.

The method according to claim 5, including the step
of:

o emitting said warning signal if said selected wash-
ing or drying program does not allow a load setting
equal to the maximum load accepted by the laundry
apparatus.

The method according to any of the preceding
claims, including:

o calculating a second weight of said laundry after
beginning of said selected washing or drying pro-
gram.

The method according to claim 7, wherein calculat-
ing a second weight of said laundry after beginning
of said selected washing program includes:

o calculating a second weight of said laundry dur-
ing/after water has been introduced in said drum.

The method according to one or more of the preced-
ing claims , including:

o calculating a time to end of said washing program
before the step of calculating the value associated
with a torque and/or an unbalance.

The method according to claim 9, including:

o updating said time to end after emitting a command
to change a parameter of said selected washing or
drying program or after calculating the first weight
performed before the beginning of said selected
washing or drying program.

The method according to any of the preceding
claims, including:

o performing said selected washing or drying pro-
gram after said first weight calculation and/or after
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emission of said command.

The method according to any of the preceding
claims, including:

owaiting for or requesting an external input after emit-
tinga command or calculating said first weight before
beginning of said selected washing or drying pro-
gram.

The method according to claim 12, including:
oin case said external input is received, rotating said
drum for a given second speed.

The method according to claim 12 or 13, including,
after receiving said external input :

o calculating a value associated with a torque and/or
an unbalance during the rotation at the first speed.

The method according to claim 12, including:
o in case said external input is not received, starting
said washing cycle.

Patentanspriiche

1.

Verfahren fir den Betrieb eines Waschgerats (1),
wobei das Waschgerat eine Trommel (6), die dreh-
bar in einem Gehause (2) montiert ist, enthalt, wobei
das Verfahren Folgendes enthalt:

Auswahlen eines Wasch- oder Trockenpro-
gramms aus einer Vielzahl von Wasch- oder
Trockenprogrammen;

Drehen der Trommel (6)in einem vorgegebenen
ersten Zeitintervall und bei einer vorgegebenen
ersten Geschwindigkeit vor dem Beginnen des
Wasch- oder Trockenprogramms;

Berechnen eines mit einem Drehmoment
und/oder einer Unwucht der Trommel wahrend
der Drehung bei der ersten Geschwindigkeit as-
soziierten Werts;

Vergleichen des Werts mit einem ersten
und/oder einem zweiten Schwellenwert (T1,
T1’) des Drehmoments und/oder der Unwucht;
wenn der mit einem Drehmoment und/oder ei-
ner Unwucht assoziierte Wert tiber dem ersten
und/oder dem zweiten Schwellenwert des Dreh-
moments und/oder der Unwucht liegt, enthalt
das Verfahren ferner Folgendes:

Aussenden eines Befehls zum Andern ei-
nes Parameters des ausgewahlten Wasch-
oder Trockenprogramms;

dadurch gekennzeichnet, dass,

wenn der mit einem Drehmoment und/oder
einer Unwucht assoziierte Wert héchstens
gleich dem ersten und/oder dem zweiten
Schwellenwert des Drehmoments und/oder
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der Unwucht ist, das Verfahren ferner Fol-
gendes enthalt:

Berechnen eines ersten Gewichts von in
der Trommel (6) vorhandener Wasche vor
dem Beginnen des ausgewahlten Wasch-
oder Trockenprogramms.

Verfahren nach Anspruch 1, wobei das Berechnen
eines ersten Gewichts der Wasche vor dem Begin-
nen des ausgewahlten Waschprogramms Folgen-
des enthalt:

Berechnen eines ersten Gewichts der Wasche vor
dem Einleiten von Wasser in die Trommel (6).

Verfahren nach Anspruch 1 oder 2, wobei das Aus-
senden eines Befehls zum Andern eines Parameters
des ausgewahlten Waschprogramms Folgendes
enthalt:

Andern einer Beladungseinstellung des Waschpro-
gramms in eine vom Waschgerat akzeptierte maxi-
male Beladung.

Verfahren nach einem der vorhergehenden Ansprii-
che, wobei das Aussenden eines Befehls zum An-
dern eines Parameters des ausgewahlten Wasch-
oder Trockenprogramms Folgendes enthalt:
Aussenden eines Warnsignals.

Verfahren nach Anspruch 4, wobei das Aussenden
des Warnsignals Folgendes enthalt:

Aussenden des Warnsignals, wenn die Parame-
teranderung vom ausgewahlten Wasch- oder Tro-
ckenprogramm nicht erlaubt wird.

Verfahren nach Anspruch 5, das folgenden Schritt
enthalt:

Aussenden des Warnsignals, wenn das ausgewahl-
te Wasch- oder Trockenprogramm keine Beladungs-
einstellung in die vom Waschgerat akzeptierte ma-
ximale Beladung erlaubt.

Verfahren nach einem der vorhergehenden Ansprii-
che, das Folgendes enthalt:

Berechnen eines zweiten Gewichts der Wasche
nach dem Beginnen des ausgewahlten Wasch- oder
Trockenprogrammes.

Verfahren nach Anspruch 7, wobei das Berechnen
eines zweiten Gewichts der Wasche nach dem Be-
ginnen des ausgewahlten Waschprogramms Fol-
gendes enthalt:

Berechnen eines zweiten Gewichts der Wasche
wahrend/nach der Einleitung von Wasser in die
Trommel.

Verfahren nach einem oder mehreren der vorherge-
henden Anspriiche, das Folgendes enthalt:
Berechnen einer Zeit bis zum Ende des Waschpro-

10

15

20

25

30

35

40

45

50

55

14

EP 3 348 694 B1

10.

1.

12.

13.

14.

15.

26

gramms vor dem Schritt des Berechnens des mit
einem Drehmoment und/oder einer Unwucht asso-
ziierten Werts.

Verfahren nach Anspruch 9, das Folgendes enthalt:
Aktualisieren der Zeit bis zum Ende nach dem Aus-
senden eines Befehls zum Andern eines Parameters
des ausgewahlten Wasch- oder Trockenprogramms
oder nach dem Berechnen des ersten Gewichts, was
vor dem Beginnen des ausgewahlten Wasch- oder
Trockenprogramms durchgefiihrt wird.

Verfahren nach einem der vorhergehenden Anspri-
che, das Folgendes enthalt:

Durchfiihren des ausgewahlten Wasch- oder Tro-
ckenprogramms nach der Berechnung des ersten
Gewichts und/oder nach der Aussendung des Be-
fehls.

Verfahren nach einem der vorhergehenden Anspri-
che, das Folgendes enthalt:

Warten auf eine externe Eingabe oder Anfordern ei-
ner externen Eingabe nach dem Aussenden eines
Befehls oder dem Berechnen des ersten Gewichts
vor dem Beginnen des ausgewahlten Wasch- oder
Trockenprogrammes.

Verfahren nach Anspruch 12, das Folgendes ent-
halt:

falls die externe Eingabe empfangen wird, Drehen
der Trommel bei einer vorgegebenen zweiten Ge-
schwindigkeit.

Verfahren nach Anspruch 12 oder 13, das Folgendes
nach dem Empfangen der externen Eingabe enthalt:
Berechnen eines mit einem Drehmoment und/oder
einer Unwucht wahrend der Drehung bei der ersten
Geschwindigkeit assoziierten Werts.

Verfahren nach Anspruch 12, das Folgendes ent-
halt:

falls die externe Eingabe nicht empfangen wird, Star-
ten des Waschzyklus.

Revendications

Procédé de fonctionnement d’un appareil a linge (1),
ledit appareil a linge comportant un tambour (6) qui
est monté rotatif dans une carcasse (2), le procédé
comprenant :

o la sélection d’'un programme de lavage ou de
séchage parmi une pluralité de programmes de
lavage ou de séchage ;

o |a rotation du tambour (6) pendant un premier
intervalle de temps donné et a une premiére vi-
tesse donnée avant le commencement dudit
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programme de lavage ou de séchage ;

o le calcul d’'une valeur associée a un couple
et/ou un balourd du tambour au cours de la ro-
tation a la premiere vitesse ;

o la comparaison de la valeur a un premier et/ou
un deuxiéme seuil (T1, T1’) de couple et/ou de
balourd ;

o si ladite valeur associée a un couple et/ou un
balourd est supérieure au premier seuil et/ou au
deuxiéme seuil de couple et/ou de balourd, le
procédé comportant alors en outre :

* I’émission d’'une consigne de modification
d’'un paramétre dudit programme de lavage
ou de séchage sélectionné ;

le procédé étant caractérisé en ce que

o si ladite valeur associée a un couple et/ou un
balourd est inférieure ou égale au premier et/ou
au deuxiéme seuil de couple et/ou de balourd,
il comporte alors en outre :

* le calcul d’'un premier poids de linge pré-
sent dans le tambour (6) avant le commen-
cement dudit programme de lavage ou de
séchage sélectionné.

Procédé selon la revendication 1, dans lequel le cal-
cul d’'un premier poids dudit linge avant le commen-
cement dudit programme de lavage sélectionné
comporte :

o le calcul d’un premier poids dudit linge avant I'in-
troduction d’eau dans ledit tambour (6).

Procédé selon la revendication 1 ou 2, dans lequel
I'émission d’'une consigne de modification d’'un pa-
rametre dudit programme de lavage sélectionné
comporte :

o la modification d’un réglage de charge du program-
me de lavage pour le rendre égal a une charge maxi-
male acceptée par I'appareil a linge.

Procédé selon I'une quelconque des revendications
précédentes, dans lequel I'émission d’'une consigne
de modification d’'un paramétre dudit programme de
lavage ou de séchage sélectionné comporte :

o 'émission d'un signal d’avertissement.

Procédé selon larevendication 4, dans lequel I'émis-
sion dudit signal d’avertissement comporte :
o'’émission dudit signal d’avertissement si ladite mo-
dification de parametre n’est pas permise par le pro-
gramme de lavage ou de séchage sélectionné.

Procédé selonlarevendication 5, comportant|'étape
suivante :

o 'émission dudit signal d’avertissement si ledit pro-
gramme de lavage ou de séchage sélectionné ne
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permet pas un réglage de charge égal a la charge
maximale acceptée par I'appareil a linge.

Procédé selon I'une quelconque des revendications
précédentes, comportant :

o le calcul d’'un deuxiéme poids dudit linge apres le
commencement dudit programme de lavage ou de
séchage sélectionné.

Procédé selon la revendication 7, dans lequel le cal-
cul d’'un deuxiéme poids dudit linge aprées le com-
mencement dudit programme de lavage sélectionné
comporte :

o le calcul d'un deuxieme poids dudit linge du-
rant/apres l'introduction d’eau dans ledit tambour.

Procédé selon une ou plusieurs des revendications
précédentes, comportant :

o le calcul d’'une durée restante dudit programme de
lavage avant I'étape de calcul de la valeur associée
a un couple et/ou un balourd.

Procédé selon la revendication 9, comportant :

o lamise a jour de ladite durée restante apres I'émis-
sion d’'une consigne de modification d’'un parameétre
dudit programme de lavage ou de séchage sélec-
tionné ou aprés le calcul du premier poids exécuté
avantle commencementdudit programme de lavage
ou de séchage sélectionné.

Procédé selon I'une quelconque des revendications
précédentes, comportant :

o 'exécution dudit programme de lavage ou de sé-
chage sélectionné aprés ledit calcul du premier poids
et/ou aprés I'émission de ladite consigne.

Procédé selon I'une quelconque des revendications
précédentes, comportant :

o l'attente ou la requéte d’une entrée externe aprés
I’émission d’'une consigne ou le calcul dudit premier
poids avant le commencement dudit programme de
lavage ou de séchage sélectionné.

Procédé selon la revendication 12, comportant :

o en cas de réception de ladite entrée externe, la
rotation dudit tambour a une deuxiéme vitesse don-
née.

Procédé selon la revendication 12 ou 13, compor-
tant, aprés la réception de ladite entrée externe :

o le calcul d’'une valeur associée a un couple et/ou
un balourd durant la rotation a la premiére vitesse.

Procédé selon la revendication 12, comportant :
o en cas de non-réception de ladite entrée externe,
le lancement dudit cycle de lavage.
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