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Description

Field of the invention

[0001] The present invention relates to a method for processing laundry in a laundry processing device, the device
comprising a drum, adapted to accommodate laundry and being rotatably mounted on a support so as to be rotated
about a substantially horizontal axis; a motor, adapted for rotating the drum; and a controller, adapted for controlling the
rotary speed of the drum. The invention further relates to a laundry processing device adapted to perform such a method.

Background of the invention

[0002] Processing of laundry is, in this disclosure, defined as any action performed on laundry so as to change the
properties of the laundry itself, e.g. soaking, dissolving and removal of dirt, removal of water and/or detergent from the
laundry, changing the compactness or level of creasing of the laundry, etc. Some laundry processing devices,e.g.
washing machines, tumble dryers and combined washing machines/dryers, generally operate by processing the laundry
in a rotatable drum. The drum is rotated according to a particular program, which can be selected by the user. Typically,
a washing machine following a washing program performs a number of functions, including soaking, washing, rinsing,
spin-drying, and detachment/de-compacting, each function having its own process parameters with respect to washing
fluid level, concentration and type of detergent, washing fluid temperature, rotary speed of the drum etc. The washing
fluid may be, for example, water or CO2 in liquid or supercritical phase. A tumble dryer normally follows a simpler program,
merely rotating the drum and periodically changing its direction of rotation.
[0003] Document US 2002/016997 A1 discloses a washing machine which includes automatic balancers operated at
a speed below the stick speed for the laundry load to redistribute portions of the load in the wash basket.
[0004] Document EP 1609901 A1 discloses a laundry washing and a laundry washing/drying machine provided with
means able to detect the unbalance mass and to balance the load before spinning phase.
[0005] Document JP 06 254286 A discloses a washing machine with an improved washing performance by preventing
fabric from sticking.
[0006] As there is a widespread and increasing awareness of environmental issues in society, there is a demand for
more efficient laundry processing devices with respect to washing fluid, detergent and energy consumption. However,
simply reducing the amount of washing fluid in a washing machine or shortening the operating time of a washing machine
or a tumble dryer will merely result in the laundry not being properly cleaned, or dried, respectively. There is thus a
strong need for more efficient laundry processing devices and methods.

Summary of the invention

[0007] It is an object of the present invention to provide a more efficient laundry processing method, as well as a
laundry processing device with improved performance. With the foregoing and other objects in view, there is provided
a method for processing laundry in a laundry processing device, the device comprising a drum, adapted to accommodate
laundry and being rotatably mounted on a support so as to be rotated about a substantially horizontal axis; a motor,
arranged for rotating the drum; and a controller, adapted for controlling the rotary speed of the drum. The method
comprises initiating, when the drum contains laundry, a rotation of the drum by means of the motor; recording, while the
laundry is being processed, a signal that is correlated to the interaction between the drum and the laundry, and that
exhibits a variation caused by the rotation of the drum. In the following, such a signal shall be referred to as a laundry-
drum interaction signal. The method further comprises determining a target rotary speed of the drum on the basis of the
signal and a desired process result; and adjusting the rotary speed of the drum to the target rotary speed.
[0008] Using this method, it is possible to obtain an optimized drum speed, which may result in a more efficient laundry
processing.
[0009] In one embodiment, the target rotary speed is selected based on a desired level of mechanical action on the
laundry. Using this method, it is possible to find a rotary speed of the drum at which the laundry will be subjected to a
desired level of mechanical action. And thanks to the ability to set a desired level of mechanical action, it is possible to
optimize the mechanical action on the laundry in any laundry processing programme. This enables a more efficient
laundry processing.
[0010] In one embodiment, the target rotary speed is kept below a speed that yields a maximum of allowed mechanical
action on the laundry. Using this method, it is possible to maximize the mechanical action on the laundry in a delicate
fabrics laundry processing program, while staying within specified maximum tolerances of both the laundry and of the
machine itself. This in turn may, e.g., enable achieving cleaner laundry in a shorter time, consuming less energy than
existing methods.
[0011] Should the integrated, total amount of mechanical action during a laundry processing program reach a maximum
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total amount of mechanical action, it is also possible to interrupt the laundry processing program earlier.
[0012] In one embodiment, the target rotary speed is determined such that, at the target rotary speed, the laundry will
not drop through the drum. In some laundry processing programs it is desired to expose the laundry to a very low
mechanical action. This is particularly true in, e.g., a wool program. Keeping the laundry from dropping will limit the level
of mechanical action that the laundry is exposed to.
[0013] In one embodiment, the target rotary speed is selected such that the laundry will drop through the drum. This
will guarantee a strong mechanical action on the laundry.
[0014] In one embodiment, the target rotary speed is selected to be within a rotary speed interval of from 75% to 120%
of a rotary speed that corresponds to a maximum of the laundry drop height. By ensuring that the rotary speed of the
drum is within this interval, it is also ensured that the mechanical action on the laundry will be near its maximum.
Preferably, the target rotary speed is the rotary speed that maximizes the laundry drop height. In the case of a washing
machine, this rotary speed produces the strongest impact between the laundry and the drum, thereby increasing the
cleaning efficiency. In the case of a tumble dryer, this rotary speed maximizes the time that the laundry stays in the air,
thereby reducing the drying time.
[0015] Consequently, in the case of a tumble dryer, the drying process will be faster, and in the case of a washing
machine, the washing process will be more efficient, respectively, than in a conventional machine.
[0016] In one embodiment, the laundry processing device further comprises a drain valve; and the method is performed
while the drain valve is closed and the drum contains a level of washing fluid.
[0017] In one embodiment, the laundry processing device is a tumble dryer.
[0018] The invention may also be employed to detect when the laundry has been sufficiently detached from the drum
in the detachment/de-compacting cycle. The target rotary speed may therefore, evidently, be zero, should the detachment
and de-compacting be found to be sufficient.
[0019] In one embodiment, the signal is correlated to the static unbalance mass m. When the static unbalance mass
is below a threshold value, it is reasonable to assume that all laundry has detached from the drum and is being de-
compacted.
[0020] In one embodiment, the signal is correlated to the movement of the laundry inside the drum. By detecting, e.g.,
when the amount of laundry that moves inside the drum does not increase any further, it is reasonable to assume that
all laundry has detached from the drum and is being de-compacted.
[0021] In one embodiment, the target rotary speed of the drum is determined on the basis of the location, velocity, or
impact acceleration of the drum or of any structure connected to the drum. This embodiment is particularly simple to
implement, e.g. with an accelerometer, and typically provides a good signal strength.
[0022] In one embodiment, the target rotary speed of the drum is determined on the basis of the force exerted by the
drum on a structure supporting the drum. Also this embodiment is particularly simple to implement, e.g. with a load cell,
and typically provides a good signal strength.
[0023] In one embodiment, the target rotary speed of the drum is determined on the basis of the elevation torque.
[0024] In one embodiment, the target rotary speed of the drum is determined on the basis of at least one of the
following: the weight of the drum; the signal from a microphone; the signal from a pressure sensor sensing the pressure
of any washing fluid in the drum; the signal from a camera.
[0025] The target rotary speed may, of course, also be determined on the basis of any combination of the bases
mentioned above. Similarly, sets of features from different embodiments may be combined so as to improve total process-
ing efficiency.
[0026] According to another aspect of the invention, there is provided a laundry processing device comprising a drum,
adapted to accommodate laundry and being rotatably mounted on a support so as to be rotated about a substantially
horizontal axis; a motor, arranged for rotating the drum; a controller, adapted for controlling the rotary speed of the drum;
means arranged and configured for recording, while the laundry is being processed, a signal that is correlated to the
interaction between the drum and the laundry, and that exhibits a variation caused by the rotation of the drum; means
arranged and configured for determining, on the basis of the signal and a desired process result, a target rotary speed
of the drum.
[0027] In one embodiment, the laundry processing device is configured and arranged select the target rotary speed
based on a desired level of mechanical action on the laundry.
[0028] In one embodiment, the laundry processing device is configured and arranged select the target rotary speed
based on a desired maximum level of mechanical action on the laundry.
[0029] In one embodiment, the target rotary speed is determined such that, at the target rotary speed, the laundry will
not drop through the drum.
[0030] In one embodiment, the laundry processing device is configured and arranged to select the target rotary speed
within a rotary speed interval of from 75% to 120% of a rotary speed that corresponds to a maximum of the laundry drop
height.
[0031] In one embodiment, the laundry processing device further comprises a drain valve, and is configured and
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arranged to adjust the speed of the drum to the target rotary speed while the drain valve is closed and the drum contains
a level of washing fluid.
[0032] In one embodiment, the signal is correlated to at least one of the following: the movement of the laundry inside
the drum; the static unbalance mass of the drum and the laundry
[0033] In one embodiment, the laundry processing device is configured and arranged to select the target rotary speed
based on a desired maximum level of mechanical action on the laundry.
[0034] In one embodiment, the means for recording a signal is arranged and configured to measure the elevation torque.
[0035] In one embodiment, the means for recording a signal comprises means for measuring the angular position of
the drum and means for measuring the torque provided by the motor. Preferably, the means for measuring the angular
position of the drum comprises a Hall detector arranged and configured for measuring the position of the motor. Preferably,
the means for measuring the torque comprises a current sensor arranged and configured for measuring an electrical
current provided to the motor.
[0036] In one embodiment, the means for recording a signal is arranged and configured for measuring the impact
between the laundry and the inner surface of the drum.
[0037] In one embodiment, the means for recording a signal comprises a position sensor. The position sensor may
be based on e.g. optical interferometry, Hall effect sensors, potentiometers, or any other electrical, optical, or mechanical
means.
[0038] In one embodiment, the means for recording a signal comprises a speed sensor. The speed sensor may be
based on e.g. the Doppler shift of any electromagnetic or acoustic wave reflected from the drum or any structure connected
to the drum.
[0039] In one embodiment, the means for recording a signal comprises an accelerometer.
[0040] In one embodiment, the means for recording a signal comprises a load cell. Preferably, the load cell comprises
a strain gauge or a piezoelectric element.
[0041] In one embodiment, the means for recording a signal comprises a microphone. In one embodiment, the means
for recording a signal comprises a pressure sensor configured for measuring the pressure of any washing fluid. In one
embodiment, the means for recording a signal comprises a camera. In one embodiment, the means for recording a
signal comprises means for weighing the drum.
[0042] Naturally, the recording means of further embodiments may comprise any combination of the sensing means
mentioned above.
[0043] In one embodiment, the laundry processing device is a washing machine. In another embodiment, the laundry
processing device is a tumble dryer. In yet another embodiment, the laundry processing device is a combined washing
machine and tumble dryer.
[0044] Thanks to the more efficient laundry processing provided by the invention it is possible to shorten laundry
processing times, lower laundry processing temperatures, and/or saving washing fluid and/or detergent. All those benefits
contribute to minimizing energy consumption, operation cost and impact on the environment.

Brief description of the drawings

[0045]

Fig. 1 is a set of schematic front views of a laundry processing device, illustrating different scenarios of laundry
motion inside the drum. Adjacent to each instance of the device, a respective graph illustrates a corresponding
laundry-drum interaction signal.
Fig. 2A is a flow chart, illustrating an embodiment of a method for controlling a laundry processing device.
Fig. 2B is a graph, illustrating examples of the general shape of a signal related to the interaction between laundry
and a drum.
Fig. 3A is a perspective view, with parts broken away, of a washing machine.
Fig. 3B is a schematic drawing of a control system for controlling the washing machine in Fig. 3A.
Fig. 4A is a flow chart, illustrating an embodiment of a method for controlling a washing machine.
Fig. 4B is a flow chart, illustrating the washing cycle step of the method in fig. 4A.
Fig. 5 is a schematic drawing of a tumble dryer.
Fig. 6 is a flow chart, illustrating an embodiment of a method for controlling a tumble dryer.

Detailed description of the exemplary embodiments

[0046] Fig. 1 shows, at three different occasions, a laundry processing device 110, having a drum 112 comprising a
set of laundry 114. The drum is arranged to be rotated by a motor. Depending on the rotary speed of the drum 112,
three different scenarios may occur, each of which is illustrated in Fig. 1. A graph corresponding to each instance of the
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laundry processing device 110 (for illustration purpose only) illustrates the signal S, as a function of time, from an imagined
accelerometer mounted on the device 110.
[0047] Depending on the rotary speed, the laundry 114 will

A. roll over itself on the inner surface of the drum 112, i.e. the centrifugal force is not strong enough to lift the laundry
114 above the centreline 116 of the drum 112;
B. leave the inner surface of the inner drum 112 and fall freely through the drum 112, into any washing fluid/detergent
if applicable, and hit the bottom of the drum 112; i.e. the centrifugal force is strong enough to lift the laundry 114
above the centreline 116 of the drum 112 but weaker than the gravity; or
C. complete the revolutions stuck to the inner surface of the drum 112, i.e. the centrifugal force is stronger than the
gravity.

[0048] In scenario B, the laundry’s 114 trajectory through the drum 112 depends on the rotary speed of the drum 112.
Consequently, by varying the rotary speed of the drum 112 within the speed boundaries limiting regime B above, it is
possible to vary the mechanical action to which the laundry 114 is exposed.
[0049] Fig. 2A shows an example of a laundry processing method suitable for the laundry processing device of fig. 1.
[0050] In step 210, the drum 112 is loaded with laundry 114 and a rotation of the drum 112 is initiated by means of
the motor.
[0051] In step 212, a signal that is correlated to the interaction between the drum 112 and the laundry 114, and that
exhibits a variation caused by the rotation of the drum 112, is recorded while the laundry is being processed.
[0052] In step 214, a target rotary speed of the drum 112 is determined on the basis of the signal and a desired process
result.
[0053] In step 216, the rotary speed of the drum 112 is adjusted to the target rotary speed.
[0054] The laundry processing device and method described above with reference to figs 1-2 may be implemented
in many different embodiments. For example, the laundry processing device 110 may be a washing machine, a tumble
dryer, or a combined washing machine and tumble dryer.
[0055] Fig. 2B illustrates an example of a general shape of a signal that exhibits a variation caused by rotation of the
drum 112, and that is correlated to the interaction between the laundry 114 and the drum 112. This particular example
shows the shape when using an accelerometer for obtaining a laundry-drum interaction signal, and the drum speed
intervals corresponding to scenarios A-C described above with reference to fig. 1 are indicated in relation to the solid
curve in fig. 2. The solid curve features a local maximum 250, corresponding to a maximum of the laundry drop height;
any static unbalance mass, i.e. unbalanced laundry load, will however make the signal level rise again at higher speeds,
as indicated by 252. The location of the curve along the axes as well as the location of the peak will vary depending on
e.g. the type and amount of laundry in the drum, any amount of washing fluid in the drum, any level of soaking of the
laundry etc, as is illustrated by the dashed curve, but the general shape will essentially remain the same. Most sensors
measuring the position of, or forces acting on the drum, will provide a signal having this general shape.
[0056] Also other signal behaviours than the one illustrated in fig. 2B may, depending on the laundry processing device,
laundry processing conditions, and type of measurement means, occur, and are within the scope of the appended claims.
[0057] Fig. 3A shows another exemplary embodiment of a laundry processing device, and more specifically of a
washing machine 310 adapted for washing of textiles 314 using water and detergent. The washing machine 310 in the
figure has a frame 318, in which a cylindrical outer drum 320 is resiliently mounted on springs 322 and shock absorbers
324. Inside the outer drum 320, a cylindrical, perforated inner drum 312 is rotateably arranged and journalled in a support
on the back surface of the outer drum 320. A drum shaft, arranged for rotation of the inner drum 312, penetrates the
back wall of the outer drum 320 via a water-tight, rotary joint.
[0058] Laundry 314 may be loaded into the inner drum 312 of the washing machine 310 by means of openings in the
front of the outer and inner drums 320, 312, respectively. The outer drum 320 is provided with a door 334, which seals
the outer drum 320 from the world outside in a watertight manner. The outer drum 320 thus defines a watertight com-
partment, inside which there is an inner drum 312 that is rotatable from outside of the outer drum 320 via a pulley on
the drum shaft. A brushless electric motor 336 is connected to the drum shaft via a drive belt, and the motor 336 is
controlled by a controller 340.
[0059] A supply valve 342, connected to a water supply, is arranged to fill the outer drum 320, and consequently the
perforated inner drum 312, with water up to a suitable level at the beginning of each washing or rinsing operation. At
the end of each operation, the drums 320, 312 are drained by means of a drain valve 344. Both valves are connected
to and operated by the controller 340.
[0060] An accelerometer 346, arranged to measure the impact acceleration of the outer drum 320 as the laundry 314
hits the surface of the washing fluid or the bottom of the inner drum 312, is attached to the outer surface of the outer
drum 320. The accelerometer 346 may, by way of example, be a three-axis MEMS-type (Microelectromechanical System)
capacitive accelerometer. It is arranged to deliver a signal corresponding to an impact acceleration to which the outer
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drum 320 is exposed as the laundry 314 hits the surface of the washing fluid or the bottom of the inner drum, the use
of which impact acceleration signal will be further explained below with reference to figs 4A-B.
[0061] The location of the accelerometer 346 indicated in the figure is only an example; the accelerometer 346 may
in fact be attached to any part of the spring-suspended portion of the machine, such as any other surface of the outer
drum, or any structure connecting the outer drum to the suspension.
[0062] Fig. 3B shows the control system in greater detail. The controller 340 comprises a processor 347, and a working
memory 352 having storage positions for laundry-drum interaction signals as well as variables needed during operation.
Further, the controller 340 is connected to an input panel 348, which is provided with user input buttons and a program
selector 349. Via the input panel 348, a user can select and start one of several predefined washing programmes stored
in a washing program memory 350. Moreover, the controller is arranged to control a drive current to the motor 336, and
to receive a feed-back signal from the motor 336, indicating its speed.
[0063] The controller 340 is also connected to the supply and drain valves 342, 344, and via a signal processing device
354 for filtering the accelerometer signal, to the accelerometer 346.
[0064] Figs 4A-B shows an example of a laundry processing method implementing one aspect of the invention. The
method in this example may be implemented in e.g. the washing machine 310 shown in Figs 3A-B, and references are
made to this washing machine where applicable. In this embodiment example, the desired process result is clean laundry.
This is achieved by maximizing the mechanical action on the laundry within boundaries given by the washing program,
and in particular by maximizing the value of the signal from the accelerometer 346 within corresponding boundaries.
[0065] First, the inner drum 312 of the machine 310 is loaded with a set of laundry 314 via the door 334. The amount
of laundry may either be such that it does not completely fill the inner drum 312 but leaves a headspace of air above
the laundry 314, or such that it completely fills the drum 312, as a headspace will anyway appear during the soaking of
the laundry. The door 334 is then closed, a washing program is selected by turning the program selector 349, and the
machine 310 is started upon pressing a start button.
[0066] This is the starting point 410 of the flow chart in fig. 4A. All the subsequent steps are implemented in and
controlled by the controller 340.
[0067] In step 412 , the supply valve 342 is opened and water is passed, via a detergent compartment to flush detergent,
into the drums 312, 320.
[0068] In step 414, a rotation of the inner drum 312 is initiated at a speed that is determined by the selected program.
[0069] In step 416, the inner drum 312 is rotated, and water and detergent is filled into the drums 312, 320, until the
laundry is completely soaked and the water/detergent mixture has reached a level, which is determined by the selected
program. The supply valve 342 is then closed.
[0070] In step 418, a washing cycle in which an example of one aspect of the invention is implemented, is performed
according to the flow chart in fig. 4B.
[0071] In step 420, the drums 312, 320 are drained by opening the drain valve 344 and accelerating the inner drum
312 up to a lower spin speed, determined by the selected program, to remove part of the washing fluid from the laundry 314.
[0072] In step 422, a rinsing cycle is initiated by decelerating the inner drum 312, closing the drain valve 344, and via
the supply valve 342 filling water up to a rinsing level determined by the selected program.
[0073] In step 424, rinsing is performed at a rotary speed of the inner drum 312 and for a time period determined by
the selected program.
[0074] In step 426 the drums 312, 320 are drained by opening the drain valve 344 and accelerating the inner drum
312 up to the lower spin speed to remove most of the water from the laundry 314.
[0075] The rinsing steps 422-426 are typically iterated 3-4 times, depending on the selected washing program.
[0076] In the spinning cycle 428, the inner drum 312 is accelerated to an upper spinning speed, determined by the
selected washing program, in order to remove a desired amount of water. The laundry 314 is spun for a period of time
determined by the selected washing program.
[0077] After spinning, the laundry will typically be compressed by the centrifugal force, and stuck to the inner surface
of the inner drum 312.
[0078] In the detachment and de-compacting cycle 429, the inner drum 312 is decelerated to a detachment speed,
at which the inner drum 314 is then slowly rotated for a time period determined by the selected washing program. The
detachment speed is typically of the order a few turns per minute.
[0079] During the detachment and de-compacting cycle, the laundry is, when it passes the highest point of a drum
turn, detached from the inner surface of the inner drum 312 by the force of gravity. By making the laundry move inside
the drum, the laundry is also de-compacted, facilitating separation of the garments from each other and any hanging for
drying.
[0080] Finally, in step 430, the inner drum 312 is stopped, whereupon the door 334 is opened and the clean laundry
314 may be removed from the drum 312.
[0081] Referring now to fig. 4B, the washing cycle referred to in step 418 is described in greater detail.
[0082] In step 450, initial values are set using factory pre-settings in the nonvolatile washing program memory 350:
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Clockwise and counter-clockwise wash speeds, wash_speed_cw and wash_speed_ccw, are set to default values of
50 and -50 rpm, respectively. Washing speed steps for each of the rotary directions, delta_cw and delta_ccw, are both
set to 2 rpm. Maximum and minimum washing speeds, max_speed and min_speed, are set to 30 and 75 rpm, respec-
tively. The values in the present disclosure are examples only; they are determined by the specific washing program in
question.
[0083] In step 452, the inner drum 312 is accelerated until a clockwise rotary speed of wash_speed_cw has been
reached.
[0084] In step 454, the inner drum 312 is kept at the speed reached in step 452 for a time period of 10 seconds, during
which time period a signal from the accelerometer 346 is recorded each millisecond, and stored in positions P1-P10000
of the memory 352.
[0085] In step 456 an impulse_cw_1 value, representing a measure of a first clockwise laundry-drum interaction
signal, is calculated as impulse_cw_1 =max (P1...P10000), and stored in the memory 352.
[0086] In step 458, the inner drum 312 is stopped, and then accelerated in the counter-clockwise direction up to wash_
speed_ccw.
[0087] In step 460, the drum is kept at the speed reached in step 458 for a time period of 10 seconds, during which
time period a signal from the accelerometer 346 is recorded each millisecond, and stored in positions P1-P10000 of the
memory 352.
[0088] In step 462, an impulse_ccw_1 value, representing a measure of a first counter-clockwise laundry-drum
interaction signal, is calculated as impulse_ccw_1=max(P1...P10000), and stored in the memory 352.
[0089] In step 466 a new clockwise speed is tested. The inner drum 312 is therefore stopped, and then accelerated
in the clockwise direction until a rotary speed of min(max(wash_speed_cw + delta_cw, min_speed), max_speed)
has been reached.
[0090] In step 468, the inner drum 312 is kept at the speed reached in step 466 for a time period of 10 seconds, during
which time period a signal from the accelerometer 346 is recorded each millisecond, and stored in positions P1-P10000
of the memory 352.
[0091] In step 470, an impulse_cw_2 value, representing a measure of a second clockwise laundry-drum interaction
signal, is calculated as impulse_cw_2=max (P1...P10000), and stored in the memory 352.
[0092] In step 372 a new counter-clockwise speed is tested. Therefore, the drum 312 is retarded and then accelerated
in the counter-clockwise direction up to a speed of min(max(wash_speed_ccw + delta_ccw, min_speed), max_
speed).
[0093] In step 474, the drum is kept at the speed reached in step 472 for a time period of 10 seconds, during which
time period a signal from the accelerometer 346 is recorded each millisecond, and stored in positions P1-P10000 of the
memory 352.
[0094] In step 476, an impulse_ccw_2 value, representing a measure of a second counter-clockwise laundry-drum
interaction signal, is calculated as impulse_ccw_2=max(P1...P10000), and stored in the memory 352.
[0095] In step 478, new improved values of wash_speed_cw and wash_speed_ccw are calculated as:

[0096] The steps 466 to 478 are then repeated a number of times that is determined by the washing program; ap-
proximately 50 iterations are required for a general washing.
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[0097] There are many ways to calculate a value representing a measure of the laundry-drum interaction in steps 456,
462, 470, 476. For instance, instead of finding a peak value of the acceleration as described above, also integrating the
acceleration over a complete revolution of the drum 312, or over any specific time range, will yield a measure of the
average mechanical action on the laundry 314. It can easily be realized that the peak value of the signal from the
accelerometer 346 may be reached at a speed of the inner drum 312 that differs from the speed that maximizes the
signal integrated over a complete revolution. This is because different parts of the laundry 314 may follow different
trajectories inside the drum 312. All different methods of finding a maximized laundry drop height inside the inner drum
312 are within the scope of the appended claims. Equally, even though in this example an accelerometer was used, all
other different methods of measuring a laundry-drum interaction signal are within the scope of the claims as well.
[0098] In the embodiment described above with reference to figs 3-4, the laundry-drum interaction signal is obtained
from an accelerometer. There are many other ways of obtaining such a signal. In the embodiment described in detail
below with reference to figs 5-6, the signal is obtained by measuring the torque delivered by the motor when rotating
the drum.
[0099] EP1609901 discloses a washing machine that is capable of obtaining an even distribution of the laundry inside
a rotating drum. The purpose is to reduce oscillations, and thereby also reduce the risk of mechanical failure, during the
spinning phase of the machine. EP1609901 describes how the drum may be balanced by a method making use of values
of the static unbalance mass m, and an elevation torque TELEVATION. The present inventor has now found that the use
of TELEVATION and m may provide surprising benefits when used in the present invention.
[0100] TELEVATION is defined as the torque needed to raise the portion of the laundry load that is not retained on the
inner surface of the drum. This portion of the laundry gives a contribution to the drum torque as it is lifted by the drum,
but since it does not stick to the inner surface of the drum, it does not give a corresponding contribution of opposite sign
as it is falling freely on its way down (c.f. scenario A in fig. 1 of the present disclosure).
[0101] Following the teachings of EP1609901, TELEVATION and m may be calculated by measuring the motor torque
TMOTOR and the drum angular speed ω, and using the equation described in paragraphs 31-40: 

wherein
JTOTAL is the total inertia of the rotating masses, comprising the laundry load, the drum, and the electric motor, with
respect to the drum axis and the motor axis, respectively;
ω is the drum angular speed;
dωldt is the drum angular acceleration;
m is the static unbalance mass of the drum and the laundry;
g is the gravity acceleration;
R is the drum radius;
-mgR*cos(ωt) is the resistant moment due to the static unbalance mass m;
TMOroR is the torque provided by the electric motor and measured on the drum axis; and
TFRICTION is the friction torque measured on the drum axis.
[0102] The equation, which is approximate, expresses the general equilibrium of the rotation of the drum.
[0103] In fact, the magnitude of TELEVATION gives an indication of the length of the laundry’s trajectory through the
drum. An increase of TELEVATION corresponds to an increase of the laundry drop height, and therefore also the mechanical
action on the laundry.
[0104] If integrated over a complete period T of a turn of the drum, 

[0105] Further, if the drum is kept at a constant average speed, i.e., the drum speed is the same every time the drum
passes a particular angle, 
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or, in other words, 

[0106] This means that the average motor torque TMOTOR, over an integer number of turns of the drum, gives a very
good estimate of the average of the elevation torque TELEVATION. The contribution of TFRICTION may be neglected, or
may be measured or estimated using any method known to those skilled in the art.
[0107] A detailed description of an example of the use of the elevation torque TELEVATlON is given below with reference
to figs 5-6.
[0108] Fig. 5 shows a tumble dryer 510, having a drum 512 comprising a set of laundry 514. The drum is arranged to
be rotated by a brushless electric motor 536, which is provided with Hall effect sensors for measuring the angular position
of the motor 536. The tumble dryer 510, including the motor 536, is controlled by a controller 540. The controller 540 is
also connected to a memory 552 and a current sensor 590, which is arranged to measure the electrical current provided
to the electric motor 536. Further, the controller 540 is arranged and configured to calculate the torque provided by the
motor 536 on the basis of the signal from the current sensor 590 in a manner that is known to those skilled in the art.
[0109] Fig. 6 illustrates a laundry processing method, which may be implemented in the tumble dryer in fig. 5 for
maximizing its drying efficiency. The desired process result is thus dry laundry, and the method is performed such that
the time that the laundry 514 spends falling through the air inside the drum 512 is maximized, in order to reach the
desired process result as fast as possible.
[0110] First, the drum 512 of the tumble dryer is loaded with a set of laundry 514. A drying program is selected and
the tumble dryer 510 is started.
[0111] In step 610, initial values are set using factory pre-settings:

The tumbling speed tumbling_speed is set to a default value of 60 rpm. The tumbling speed change step delta is
set to 1 rpm. Maximum and minimum tumbling speeds, max_speed and min_speed, are set to 30 and 75 rpm,
respectively. The values in the present disclosure are examples only; they are determined by the specific drying
program in question.

[0112] In step 612, the drum 512 is accelerated until a rotary speed of tumbling_speed has been reached.
[0113] In step 614, the drum 512 is kept at the speed reached in step 612 for a complete revolution of the drum, as
indicated by the angle reading from the Hall effect sensors of the motor 536, and for each millisecond an n:th value of
TMOTOR, Tn, is stored in a position Pn of the memory 552, n being a sequential sample number starting from n=1.
[0114] In step 616, a first time average TELEVATION_avg_1, representing a measure of a first laundry-drum interaction
signal, is calculated as 

and stored in the memory 552.
[0115] In step 618 a new tumbling speed is tested. The rotary speed of the drum 512 is therefore changed to min(max
(tumbling_speed+ delta, min_speed), max_speed).
[0116] In step 620, the drum 512 is kept at the speed reached in step 618 for a complete revolution of the drum, as
indicated by the angle reading from the Hall effect sensors of the motor 536, and for each millisecond an n:th value of
TMOTOR, Tn, is stored in a position Pn of the memory 552, n being a sequential sample number starting from n=1.
[0117] In step 622, a time average TELEVATION_avg_2, representing a measure of a first laundry-drum interaction
signal, is calculated as 
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and stored in the memory 552.
[0118] In step 624, new improved values of tumbling_speed and delta are calculated as:

[0119] The steps 618 to 624 are then repeated over and over again during the entire drying program.
[0120] It is also possible to perform the speed adjustment procedure 618-624 only in the beginning of the drying
process, or at several intermittent occasions during the drying program. The starting value of TELEVATION_av9_1 may
be determined from a factory pre-set value in step 610, or obtained using any other method than described in steps
612-616, e.g. using any estimation methods. The method described in steps 610 to 624 can also be implemented in a
washing machine, or in a combined washing machine/tumble dryer.
[0121] The laundry-drum interaction signal may be any measured parameter carrying information about the length of
the laundry’s trajectory through the inner drum, or about the impact with which the laundry hits the bottom of the inner
drum or the surface of any level of washing fluid, as the impact is strongly related to the drop height. The laundry-drum
interaction signal may be based on, for example, a signal from a sensor measuring the position, velocity, or acceleration
of the drum at laundry impact, a microphone or pressure sensor detecting the sound or pressure waves, respectively,
emitted from the drum or any washing fluid at laundry impact, or a sensor measuring the weight of the drum, as the
laundry will not contribute to the weight when falling through the drum. Further, it may be any force sensing means, such
as a load cell, measuring the force with which the drum acts on the structure that supports the drum. It may also be
based on a signal from the motor, e.g. a signal containing information about the torque required to drive the drum as a
function of time or drum angle, since the moment of inertia of the drum depends on whether the laundry sticks to the
inner surface of the drum or falls freely through the drum. Many alternative ways to detect a laundry-drum interaction
signal exist; in fact, any signal comprising, in response to a rotation of the drum, information about the interaction between
the laundry and the drum, or about the interaction between the laundry and any washing fluid, if present, should be
regarded as laundry-drum interaction signals.
[0122] The invention is not limited to maximizing the laundry drop height or the mechanical action on the laundry; also
other applications where laundry drop height or mechanical action is of importance are conceived. By way of example,
wool garments and so-called delicate fabrics are fragile to excessive mechanical action on the laundry during washing
and tumble-drying. As a prior art laundry processing device actually does not know to which level of mechanical action
it exposes the laundry, it selects a rotary speed of the drum that yields, with a safety margin, a mechanical action that
is far below the maximum tolerated level of mechanical action. As a result, the delicate fabrics program will taken longer
and consume more energy than would have been required had the mechanical action part of the cleaning only been
optimized. the fragility is typically accommodated for by selecting a level of mechanical action on the laundry that is well
below, with a clearance, an estimated maximum tolerated level of mechanical action of wool or delicate fabrics, respec-
tively. The level of mechanical action on the laundry is associated with the rotary speed of the drum, which is typically
controlled by a wool or delicate fabrics program of a laundry processing device.
[0123] By using the present invention, it is possible to adjust the speed of the drum to reach a target level of mechanical
action, without the need for a substantial safety margin due to uncertainty. And should the integrated, total amount of
mechanical action during a laundry processing program reach a maximum total amount of mechanical action, it is also
possible to interrupt the laundry processing program earlier.
[0124] Neither is the invention limited to controlling the mechanical action on the laundry. Also other applications in
which a signal representing the interaction between the laundry and the drum is used for controlling the drum speed are
conceived. By way of example, when spinning the laundry in a washing machine, the laundry is compressed and sticks
to the inner surface of the inner drum. After the spinning cycle, the laundry is left as a hard, compact layer or a lump,
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stuck to the inner surface of the drum. Compact, attached laundry is difficult for a user to remove from the drum. Leaving
the laundry in the drum overnight, e.g. when starting the washing machine before going to bed, makes it even more
difficult to remove it, as it tends to stiffen with time.
[0125] State of the art washing machines therefore perform a detachment and de-compacting cycle, during which the
drum is turned slowly for a while after the spinning cycle has ended. In this way, the laundry may be detached from the
drum by the force of gravity when the laundry is hanging from the top of the inner surface of the drum. After detachment,
the laundry is de-compacted by tumbling around inside the drum. It is however a problem that sometimes, part of the
laundry is still compact and attached to the drum after the laundry program has finished. Extending the laundry detachment
and de-compacting phase after the spinning will result in increased energy consumption and the user will have to wait
longer for the laundry program to finish, even if all the laundry is completely detached early in the detachment phase.
[0126] By using the present invention, it is possible to detect when all laundry has been detached, and thereby assure
that all the laundry is de-compacted for a period of time after the last portion of the laundry has been detached.
[0127] The invention is not limited to the specific embodiments described herein; many variations and modifications
will be considered by a person skilled in the art. All those alternatives are within the scope of the appended claims.

Claims

1. A method for controlling the processing of laundry in a laundry processing device (110, 210, 510), the device (110,
210, 510) comprising a drum (112, 312, 512), adapted to accommodate laundry (114, 314, 514) and being rotatably
mounted on a support so as to be rotated about a substantially horizontal axis; a motor (336, 536), arranged for
rotating the drum (112, 312, 512); and a controller (340, 540), adapted for controlling the rotary speed of the drum
(112, 312, 512), the method comprising
initiating (210), when the drum (112, 312, 512) contains laundry (114, 314, 514), a rotation of the drum (112, 312,
512) by means of the motor (336, 536), and being characterized by
recording (212), while the laundry is being processed, a signal that is correlated to the interaction between the drum
(112, 312, 512) and the laundry (114, 314, 514), and that exhibits a variation caused by the rotation of the drum
(112, 312, 512);
on the basis of the signal and a desired process result, determining (214) a target rotary speed of the drum (112,
312, 512); and
adjusting (216) the rotary speed of the drum (112, 312, 512) to the target rotary speed
wherein the target rotary speed is selected based on a desired level of mechanical action on the laundry (114, 314,
514).

2. The method according to any of the claims 1, wherein the target rotary speed is within a rotary speed interval of
from 75% to 120% of a rotary speed that corresponds to a maximum of the laundry (114, 314, 514) drop height.

3. The method according to any of the claims 1-2, wherein the laundry processing device further comprises a drain
valve (344); and the method is performed while the drain valve (344) is closed and the drum (112, 312) contains a
level of washing fluid.

4. The method according to claim 1, wherein the signal is correlated to at least one of the following: the movement of
the laundry (114, 314, 514) inside the drum (112, 312, 512); the static unbalance mass of the drum (112, 312, 512)
and the laundry (114, 314, 514).

5. The method according to any of the claims 1-2 or 4, wherein the laundry processing device is a tumble dryer (510).

6. The method according to any of the previous claims, wherein the target rotary speed of the drum (112, 312, 512)
is determined on the basis of at least one of the following: the location, velocity, or impact acceleration of the drum
(112, 312, 512) or of any structure (320, 324) connected to the drum (112, 312, 512) as the laundry (114, 314, 514)
hits the bottom inner surface of the drum (112, 312, 512); the force exerted by the drum (112) on any structure (318)
supporting the drum (112); the elevation torque; the weight of the drum (112, 312, 512); the signal from a camera,
a pressure sensor, or a microphone.

7. A laundry processing device comprising
a drum (112, 312, 512), adapted to accommodate laundry (114, 314, 514) and being rotatably mounted on a support
so as to be rotated about a substantially horizontal axis;
a motor (336, 536), arranged for rotating the drum (112, 312, 512); and
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a controller (340, 540), adapted for controlling the rotary speed of the drum (112, 312, 512),
the laundry processing device (110, 210, 510) being characterized by comprising
means (346) arranged and configured for recording, while the laundry (114, 314, 514) is being processed, a signal
that is correlated to the interaction between the drum (112, 312, 512) and the laundry (114, 314, 514), and that
exhibits a variation caused by the rotation of the drum (112, 312, 512); and
means (340, 540) arranged and configured for determining, on the basis of the signal and a desired process result,
a target rotary speed of the drum (112, 312, 512)
, wherein the device (110, 210, 510) is configured and arranged select the target rotary speed based on a desired
level of mechanical action on the laundry (114, 314, 514).

8. A laundry processing device according to any of the claims 7 wherein the device (110, 210, 510) is configured and
arranged to select the target rotary speed within a rotary speed interval of from 75% to 120% of a rotary speed that
corresponds to a maximum of the laundry (114, 314, 514) drop height.

9. A laundry processing device according to any of the claims 7-8, further comprising a drain valve (344), wherein the
device (110, 210) is configured and arranged to adjust the speed of the drum (112, 312) to the target rotary speed
while the drain valve (344) is closed and the drum (112, 312) contains a level of washing fluid.

10. A laundry processing device according to any of the claims 7-9, wherein the signal is correlated to at least one of
the following: the movement of the laundry (114, 314, 514) inside the drum (112, 312, 512); the static unbalance
mass of the drum (112, 312, 512) and the laundry (114, 314, 514).

11. A laundry processing device according to any of the claims 7-10, wherein the means for recording a signal is arranged
and configured to measure at least one of the following: the location, velocity, or impact acceleration of the drum
(112, 312, 512) or of any structure (320, 324) connected to the drum (112, 312, 512) as the laundry (114, 314, 514)
hits the bottom inner surface of the drum (112, 312, 512); the force exerted by the drum (112) on a structure (318)
supporting the drum (112); the elevation torque; the weight of the drum (112, 312, 512); the signal from a camera;
the signal from a microphone.

12. A laundry processing device according to any of the claims 7-11, wherein the laundry processing device is one of
the following: a washing machine (310); a tumble dryer (510); a combined washing machine and tumble dryer.

Patentansprüche

1. Verfahren zur Steuerung der Behandlung von Wäsche in einer Wäschebehandlungsvorrichtung (110, 210, 510),
wobei die Vorrichtung (110, 210, 510) eine Trommel (112, 312, 512), die zur Aufnahme von Wäsche (114, 314,
514) ausgelegt und drehbar an einer Halterung montiert ist, um um eine im Wesentlichen horizontale Achse gedreht
zu werden; einen Motor (336, 536), der so ausgelegt ist, dass er die Trommel (112, 312, 512) dreht; und eine
Steuerung (340, 540) umfasst, die so ausgelegt ist, dass sie die Drehzahl der Trommel (112, 312, 512) steuert,
wobei das Verfahren umfasst:

Einleiten (210), wenn die Trommel (112, 312, 512) Wäsche (114, 314, 514) enthält, einer Drehung der Trommel
(112, 312, 512) durch den Motor (336, 536), und gekennzeichnet durch
Erfassen (212), während die Wäsche behandelt wird, eines Signals, das zur Wechselwirkung zwischen der
Trommel (112, 312, 512) und der Wäsche (114, 314, 514) in Wechselbeziehung steht und das eine Änderung
darstellt, die durch die Drehung der Trommel (112, 312, 512) verursacht wird;
Bestimmen (214) auf der Basis des Signals und eines gewünschten Behandlungsergebnisses einer Zieldrehzahl
der Trommel (112, 312, 512); und
Einstellen (216) der Drehzahl der Trommel (112, 312, 512) auf die Zieldrehzahl,
wobei die Zieldrehzahl auf der Basis eines gewünschten Grades mechanischer Wirkung auf die Wäsche (114,
314, 514) ausgewählt wird.

2. Verfahren nach Anspruch 1, wobei die Zieldrehzahl innerhalb eines Drehzahlintervalls von 75 % bis 120 % einer
Drehzahl liegt, die einem Maximum der Fallhöhe der Wäsche (114, 314, 514) entspricht.

3. Verfahren nach einem der Ansprüche 1 bis 2, wobei die Wäschebehandlungsvorrichtung ferner ein Abflussventil
(344) umfasst; und das Verfahren durchgeführt wird, während das Abflussventil (344) geschlossen ist und die
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Trommel (112, 312) einen Füllstand von Waschflüssigkeit enthält.

4. Verfahren nach Anspruch 1, wobei das Signal zu mindestens einem von Folgendem in Wechselbeziehung steht:
der Bewegung der Wäsche (114, 314, 514) in der Trommel (112, 312, 512); der statischen Unwucht der Trommel
(112, 312, 512) und der Wäsche (114, 314, 514).

5. Verfahren nach einem der Ansprüche 1 bis 2 oder 4, wobei die Wäschebehandlungsvorrichtung ein Wäschetrockner
(510) ist.

6. Verfahren nach einem der vorhergehenden Ansprüche, wobei die Zieldrehzahl der Trommel (112, 312, 512) auf
der Basis von mindestens einem von Folgendem bestimmt wird: der Position, Geschwindigkeit oder Schlagbe-
schleunigung der Trommel (112, 312, 512) oder jeglicher Struktur (320, 324), die mit der Trommel (112, 312, 512)
verbunden ist, wenn die Wäsche (114, 314, 514) auf die untere Innenfläche der Trommel (112, 312, 512) trifft; der
Kraft, die durch die Trommel (112) auf jegliche Struktur (318) ausgeübt wird, welche die Trommel hält (112); dem
Hubmoment; dem Gewicht der Trommel (112, 312, 512); dem Signal einer Kamera, eines Drucksensors oder eines
Mikrofons.

7. Wäschebehandlungsvorrichtung, umfassend:

eine Trommel (112, 312, 512), die zur Aufnahme von Wäsche (114, 314, 514) ausgelegt und drehbar an einer
Halterung montiert ist, um um eine im Wesentlichen horizontale Achse gedreht zu werden;
einen Motor (336, 536), der so ausgelegt ist, dass er die Trommel (112, 312, 512) dreht; und
eine Steuerung (340, 540), die so ausgelegt ist, dass sie die Drehzahl der Trommel (112, 312, 512) steuert,
wobei die Wäschebehandlungsvorrichtung (110, 210, 510) dadurch gekennzeichnet ist, dass sie umfasst:

Mittel (346), die so ausgelegt und konfiguriert sind, dass sie, während die Wäsche behandelt wird, ein
Signal erfassen, das zur Wechselwirkung zwischen der Trommel (112, 312, 512) und der Wäsche (114,
314, 514) in Wechselbeziehung steht und das eine Änderung darstellt, die durch die Drehung der Trommel
(112, 312, 512) verursacht wird; und
Mittel (340, 540), die so ausgelegt und konfiguriert sind, dass sie auf der Basis des Signals und eines
gewünschten Behandlungsergebnisses eine Zieldrehzahl der Trommel (112, 312, 512) bestimmen,
wobei die Vorrichtung (110, 310, 510) so konfiguriert und ausgelegt ist, dass sie die Zieldrehzahl auf der
Basis eines gewünschten Grades mechanischer Wirkung auf die Wäsche (114, 314, 514) auswählt.

8. Wäschebehandlungsvorrichtung nach Anspruch 7, wobei die Vorrichtung (110, 210, 510) so konfiguriert und aus-
gelegt ist, dass sie die Zieldrehzahl innerhalb eines Drehzahlintervalls von 75 % bis 120 % einer Drehzahl auswählt,
die einem Maximum der Fallhöhe der Wäsche (114, 314, 514) entspricht.

9. Wäschebehandlungsvorrichtung nach einem der Ansprüche 7 bis 8, ferner umfassend ein Abflussventil (344), wobei
die Vorrichtung (110, 210) so konfiguriert und ausgelegt ist, dass sie die Drehzahl der Trommel (112, 312) auf die
Zieldrehzahl einstellt, während das Abflussventil (344) geschlossen ist und die Trommel (112, 312) einen Füllstand
von Waschflüssigkeit enthält.

10. Wäschebehandlungsvorrichtung nach einem der Ansprüche 7 bis 9, wobei das Signal zu mindestens einem von
Folgendem in Wechselbeziehung steht: der Bewegung der Wäsche (114, 314, 514) in der Trommel (112, 312, 512);
der statischen Unwucht der Trommel (112, 312, 512) und der Wäsche (114, 314, 514).

11. Wäschebehandlungsvorrichtung nach einem der Ansprüche 7 bis 10, wobei das Mittel zum Erfassen eines Signals
so ausgelegt und konfiguriert ist, dass es mindestens eines von Folgendem misst: die Position, Geschwindigkeit
oder Schlagbeschleunigung der Trommel (112, 312, 512) oder jeglicher Struktur (320, 324), die mit der Trommel
(112, 312, 512) verbunden ist, wenn die Wäsche (114, 314, 514) auf die untere Innenfläche der Trommel (112, 312,
512) trifft; die Kraft, die durch die Trommel (112) auf jegliche Struktur (318) ausgeübt wird, welche die Trommel hält
(112); das Hubmoment; das Gewicht der Trommel (112, 312, 512); das Signal von einer Kamera; das Signal von
einem Mikrofon.

12. Wäschebehandlungsvorrichtung nach einem der Ansprüche 7 bis 11, wobei die Wäschebehandlungsvorrichtung
eines von Folgendem ist: eine Waschmaschine (310); ein Wäschetrockner (510); eine Kombination aus Waschma-
schine und Wäschetrockner.
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Revendications

1. Procédé pour contrôler le traitement du linge dans un dispositif de traitement de linge (110, 210, 510), le dispositif
(110, 210, 510) comprenant un tambour (112, 312, 512) adapté pour loger le linge (114, 314, 514) et étant monté
de manière rotative sur un support afin d’être entraîné en rotation autour d’un axe sensiblement horizontal ; un
moteur (336, 536) agencé pour faire tourner le tambour (112, 312, 512) ; et un contrôleur (340, 540) adapté pour
contrôler la vitesse de rotation du tambour (112, 312, 512), le procédé comprenant
l’amorçage (210), lorsque le tambour (112, 312, 512) contient le linge (114, 314, 514), d’une rotation du tambour
(112, 312, 512) au moyen du moteur (336, 536) et étant caractérisé par
l’enregistrement (212), alors que le linge est en cours de traitement, d’un signal qui est en corrélation avec l’interaction
entre le tambour (112, 312, 512) et le linge (114, 314, 514) et qui présente une variation provoquée par la rotation
du tambour (112, 312, 512) ;
en fonction du signal et d’un résultat de traitement souhaité, déterminer (214) une vitesse de rotation cible du
tambour (112, 312, 512) ; et
l’ajustement (216) de la vitesse de rotation du tambour (112, 312, 512) à la vitesse de rotation cible,
dans lequel la vitesse de rotation cible est choisie en fonction d’un niveau souhaité d’action mécanique sur le linge
(114, 314, 514).

2. Procédé selon la revendication 1, dans lequel la vitesse de rotation cible si situe dans un intervalle de vitesse de
rotation de 75 % à 120 % d’une vitesse de rotation qui correspond à un maximum de la hauteur de chute du linge
(114, 314, 514).

3. Procédé selon l’une quelconque des revendications 1 à 2, dans lequel le dispositif de traitement du linge comprend
en outre un robinet de vidange (344) ; et le procédé est réalisé alors que le robinet de vidange (344) est fermé et
que le tambour (112, 312) contient un niveau de fluide de lavage.

4. Procédé selon la revendication 1, dans lequel le signal est en corrélation avec au moins l’un parmi les éléments
suivants : le mouvement du linge (114, 314, 514) à l’intérieur du tambour (112, 312, 512) ; la masse de déséquilibre
statique du tambour (112, 312, 512) et du linge (114, 314, 514).

5. Procédé selon l’une quelconque des revendications 1 à 2 ou 4, dans lequel le dispositif de traitement du linge est
un sèche-linge (510).

6. Procédé selon l’une quelconque des revendications précédentes, dans lequel la vitesse de rotation cible du tambour
(112, 312, 512) est déterminée en fonction d’au moins l’un parmi les éléments suivants : l’emplacement, la vitesse
ou l’accélération d’impact du tambour (112, 312, 512) ou de n’importe quelle structure (320, 324) raccordée au
tambour (112, 312, 512) lorsque le linge (114, 314, 514) heurte la surface interne inférieure du tambour (112, 312,
512) ; la force exercée par le tambour (112) sur n’importe quelle structure (318) supportant le tambour (112) ; le
couple d’élévation ; le poids du tambour (112, 312, 512) ; le signal provenant d’une caméra, d’un capteur de pression
ou d’un microphone.

7. Dispositif de traitement du linge comprenant :

un tambour (112, 312, 512) adapté pour loger du linge (114, 314, 514) et étant monté de manière rotative sur
un support afin d’être entraîné en rotation autour d’un axe sensiblement horizontal ;
un moteur (336, 536), agencé pour faire tourner le tambour (112, 312, 512) ; et
un contrôleur (340, 540), adapté pour contrôler la vitesse de rotation du tambour (112, 312, 512),
le dispositif de traitement du linge (110, 210, 510) étant caractérisé en ce qu’il comprend :

des moyens (346) agencés et configurés pour enregistrer, alors que le linge (114, 314, 514) est en cours
de traitement, un signal qui est en corrélation avec l’interaction entre le tambour (112, 312, 512) et le linge
(114, 314, 514), et qui présente une variation provoquée par la rotation du tambour (112, 312, 512) ; et
des moyens (340, 540) agencés et configurés pour déterminer, en fonction du signal et d’un résultat de
traitement souhaité, une vitesse de rotation cible du tambour (112, 312, 512),
dans lequel le dispositif (110, 210, 510) est configuré et agencé pour sélectionner la vitesse de rotation
cible en fonction d’un niveau d’action mécanique souhaité sur le linge (114, 314, 514).

8. Dispositif de traitement du linge selon la revendication 7, dans lequel le dispositif (110, 210, 510) est configuré et
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agencé pour sélectionner la vitesse de rotation cible dans un intervalle de vitesses de rotation de l’ordre de 75 %
à 120 % d’une vitesse de rotation qui correspond à un maximum de la hauteur de chute du linge (114, 314, 514).

9. Dispositif de traitement du linge selon l’une quelconque des revendications 7 à 8, comprenant en outre un robinet
de vidange (344), dans lequel le dispositif (110, 210) est configuré et agencé pour ajuster la vitesse du tambour
(112, 312) à la vitesse de rotation cible alors que le robinet de vidange (344) est fermé et que le tambour (112, 312)
contient un niveau de fluide de lavage.

10. Dispositif de traitement du linge selon l’une quelconque des revendications 7 à 9, dans lequel le signal est en
corrélation avec au moins l’un parmi les éléments suivants : le mouvement du linge (114, 314, 514) à l’intérieur du
tambour (112, 312, 512) ; la masse de déséquilibre statique du tambour (112, 312, 512) et du linge (114, 314, 514).

11. Dispositif de traitement du linge selon l’une quelconque des revendications 7 à 10, dans lequel les moyens pour
enregistrer un signal sont agencés et configurés pour mesurer au moins l’un parmi les éléments suivants :

l’emplacement, la vitesse ou l’accélération d’impact du tambour (112, 312, 512) ou de n’importe quelle structure
(320, 324) raccordée au tambour (112, 312, 512) lorsque le linge (114, 314, 514) heurte la surface interne
inférieure du tambour (112, 312, 512); la force exercée par le tambour (112) sur une structure (318) supportant
le tambour (112) ; le couple d’élévation ; le poids du tambour (112, 312, 512) ; le signal provenant d’une caméra ;
le signal provenant d’un microphone.

12. Dispositif de traitement du linge selon l’une quelconque des revendications 7 à 11, dans lequel le dispositif de
traitement du linge est l’un des éléments suivants : une machine à laver (310) ; un sèche-linge (510) ; une machine
à laver et un sèche-linge combinés.
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