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Description

[0001] The present invention refers to a method for
verifying the laundry load conditions in a washing and/
or drying machine and to a machine using said method.
[0002] It is known that washing and/or drying ma-
chines can include in their washing program one or more
spinning cycles, i.e. phases of drum rotation gradually
bringing the drum to a much higher speed than that nor-
mally foreseen during the actual washing cycles; in
some types of machine, the drum can reach a speed up
to 1100 rpm (see GB-A-2 271 837).
[0003] However, due to special requirements and ap-
plications, an increasing interest has recently developed
for spin speeds in the order of 1400 rpm, i.e. by far higher
than the one mentioned above. In view of this require-
ment, manufacturers have to face the problem of adapt-
ing their present production of washing machines reach-
ing 1100 rpm speed to the new requirements, i.e. 1400
rpm speed.
[0004] If on one hand the motor and its relevant con-
trol system can be adapted in a relatively simple way to
reach 1400 rpm, on the other hand this is rather more
complex from a mechanical standpoint. As a matter of
fact, it is clear that the mechanical stresses the machine
is submitted to at 1100 rpm are by far lower than the
ones a machine with the same structure has to with-
stand when reaching 1400 rpm, specially under severe
and/or out-of-balance load conditions. In particular, to
the purpose of this description a severe load defines a
quantity of laundry in the drum approaching the maxi-
mum quantity of laundry the machine can wash, where-
as an out-of-balance load defines an irregular distribu-
tion of the laundry inside the drum, which may cause
significant oscillations and mechanical damages to the
machine during high speed rotation.
[0005] By way of example, according to practical tests
carried out on conventional structured machines with
5-kg drum capacity, it has been ascertained that a rotat-
ing speed over 1100 rpm may cause damages to the
drum containing the laundry; drum failures typically oc-
cur already at 1200 rpm speed and 500 to 800 gram
unbalance with loads over 80% the drum capacity (i.e.
over 4 kg).
[0006] Said problem can obviously be solved by
changing the mechanical structure of the machine, e.g..
by strengthening the drums and relevant hubs, but this
would involve very high investments for the remaking of
complete production lines.
[0007] Document GB 2 271 837 discloses a method
for verifying the laundry load conditions in order to eval-
uate the maximum rotational speed the drum can reach.
Yet the method disclosed in the above cited document,
requires that the washing machine implements several
additional acceleration and deceleration phases in order
to measure several parameters; such additional phases
to the washing cycle have the consequence of stressing
the mechanical elements of the household, so reducing

its working life.
[0008] Accordingly, it is the object of the present in-
vention to provide a control method for a machine of the
above type, that allows to solve the above problem in a
low-cost manner and with no substantial changes to the
mechanical structure of the machine; accordingly, it is
the main object of the present invention to indicate a
control method through which it is possible to verify
whether the laundry load contained in the drum of a
washing machine exceeds a predetermined mass and
is out of balance, thus allowing the machine drum to
reach speeds over 1100 rpm only if there are no such
dangerous conditions for the mechanical structure of the
machine. Therefore, it is the object of the present inven-
tion to let a normally structured machine reach high spin
speeds only under balanced load conditions, i.e. without
any risk of mechanical failures.
[0009] To this purpose, it is the object of the present
invention to provide a method for controlling the load in
a washing and/or drying machine and a machine imple-
menting such a method, incorporating the characteris-
tics of the annexed claims.
[0010] Further characteristics and advantages of the
present invention will be apparent from the following de-
scription and annexed drawings, which are supplied on-
ly as an explanatory and non limiting example, wherein :

- Fig. 1 shows a simplified block diagram of a section
of the machine control circuit implementing the
method according to the present invention;

- Figs. 2 to 5 show graphically some explanatory
curves of the rotating speed analysis of the machine
shown in Fig. 1, based on the method according to
the present invention;

- Fig. 6 shows the block diagram of a section of the
control logic circuit of the machine shown in Fig. 1,
implementing the method according to the present
invention.

- Fig. 7 shows the block diagram of another section
of the control logic circuit of the machine shown in
Fig. 1, implementing the method according to the
present invention.

[0011] The present invention will be further described
with reference to a laundry washing machine equipped
with all known elements for its operation; in particular
said machine is assumed to have a standard mechani-
cal structure, i.e. reaching a spin speed around 1100
rpm and a 5 kg capacity drum; however, said machine
is equipped with a motor having a control system, in par-
ticular an electronic digital control system, which allows
the drum to reach a rotating speed up to 1400 rpm.
[0012] Fig. 1 shows the simplified block diagram of a
section of the machine control circuit implementing the
method according to the present invention. In this figure
M is the washing-machine motor generating the drum
rotation in a known manner, by means of belts and pul-
leys; D is an electronic digital control module for the mo-
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tor M; MP is an electronic microcontroller comprising a
counter or internal clock, indicated with CLOCK, with as-
sociated permanent memory means, named ROM, and
read-and-write memory means named RAM; in the em-
bodiment shown by way of example said microcontroller
MP is the one already available in the digital module D
for motor M control.
[0013] In the ROM memory, the programs for handling
the motor M in the various phases are codified, accord-
ing to the different machine cycles, which can be select-
ed by the user through proper control elements (e.g.
electromechanical timer and/or selection keys). Module
D controls motor M operation - in particular through mi-
crocontroller MP and associated ROM memory - based
on the signals received by the above control elements
and other machine components, such as a pressure
switch, control keys, a speedometer dynamo, etc.
[0014] T indicates a device capable of generating a
signal representative of the rotating speed reached by
the drum during machine operation, and consequently
by motor M; in the figure T is shown as a speedometer
dynamo but other similar devices can obviously be used
for the purpose of measuring the motor and consequent-
ly the drum rotating speed (e.g. a magnetic reed type
sensor).
[0015] According to the invention, a suitable program
in the ROM permanent memory of the microcontroller
MP allows the microcontroller itself to decide whether
the laundry load and/or its eventual out-of-balance ex-
tent should be considered dangerous for the mechanical
structure of the machine in view of the spin speed to be
reached; such decisions are taken by the microcontrol-
ler MP based on the data representative of the drum
speed detected by speedometer T, and on the time re-
quired to reach given speed thresholds, detected by the
speedometer T and the counter CLOCK.
[0016] In particular, according to the present inven-
tion, the control system of the motor M verifies during
the high speed spinning phase and before reaching
1200 rpm (assumed as the threshold of a likely critical
speed), whether the laundry load is either severe or out
of balance. As mentioned above, to the purpose of the
present invention severe load defines a quantity of laun-
dry in the drum assumed to be potentially dangerous in
view of an out-of-balance condition, e.g. over 80% drum
capacity (over 4 kg in the example); whereas out-of-bal-
ance load defines an irregular weight arrangement of
the laundry inside the drum, which could in fact getting
the whole machine "out of balance" during the spinning
cycles: in the embodiment shown by way of example
this situation is assumed to be a critical one in case of
500 to 800 gram load unbalance.
[0017] According to the present invention, since mo-
tor M and drum characteristics are known, the entity of
the laundry load is determined by measuring the time
required to reach 900 rpm speed (hereafter called V2)
from 150 rpm speed (hereafter called V1); said meas-
urements is made by microcontroller MP through speed-

ometer T and the counter CLOCK.
[0018] More specifically, it has been ascertained,
based on practical tests, that if the time required for
speed V1 to reach speed V2 is below a predetermined
time TR of eight seconds, the laundry load is assumed
not to be a severe one and consequently a non critical
one: in this instance, after measuring speed V2, the mi-
crocontroller MP can give release to reach a maximum
spinning speed of 1400 rpm apart from an eventual un-
balance. Viceversa, if the time interval from V1 to V2 is
higher than the predetermined time TR, then the load is
a severe one, and potentially critical for the mechanical
structure of the machine due to unbalance.
[0019] Therefore, if the laundry load is detected to be
a severe one, its out-of-balance condition will be verified
according to the invention; if no unbalance is detected
(or in case of a fair non-critical unbalance, i.e. such not
to jeopardize the machine from a mechanical stand-
point), then the spinning speed can reach 1400 rpm.
[0020] Viceversa, if an out-of-balance condition over
the established limit is detected, then microprocessor
MP will provide for the necessary correction and de-
crease the maximum spinning speed to a lower value,
e.g. only 1000 rpm, which is low enough to avoid jeop-
ardizing the machine from a mechanical standpoint.
[0021] According to the invention, unbalance is de-
tected by verifying the degree of the so-called over-elon-
gation, i.e. a laundry load inertia entraining the drum at
a higher rotating speed (VM) than a predetermined
speed (VR). Also in this case, according to practical
tests, it has been ascertained that the over-elongation
entity is representative of the laundry distribution quality
inside the drum.
[0022] According to the present invention, the verifi-
cation of the over-elongation and consequently of the
laundry distribution inside the drum, takes place as fol-
lows.
[0023] During speed rise, the microcontroller MP de-
tects the speed reached by the motor M through the
speedometer T, starting from 150 rpm for a predeter-
mined time measured by the counter CLOCK (e.g. 40
secs); maximum speed VM reached during this time is
temporarily stored in the RAM memory associated with
the microcontroller MP (typically, the maximum speed
is reached about 10-15 secs after exceeding 150 rpm).
Said maximum speed VM, stored in the volatile RAM
memory, is compared with the predetermined speed VR
in the permanent ROM memory of the microcontroller
MP; the predetermined speed VR can be for example
equal to 1000 rpm.
[0024] The difference between the predetermined
speed VR and the detected maximum speed VM indi-
cates the over-elongation entity. As mentioned, practical
tests have indicated that within certain limits, the over-
elongation is higher under very good load balance con-
ditions; viceversa, no over-elongation or just a minimum
over-elongation or the detection of a speed VM lower
than the speed VR within predetermined time (40 secs)
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indicates an out-of-balance laundry load: as a matter of
fact, it is evident how at high speeds an irregular laundry
distribution in the drum may determine a braking effect.
[0025] Therefore, according to the invention, if the
time from V1 to V2 is higher than TR (8 secs), the mi-
crocontroller MP verifies the presence of a predeter-
mined over-elongation value, calculating the difference
between VM and VR; if over-elongation is lower than a
predetermined value, or if there is no over-elongation,
then the microcontroller itself assumes an out-of-bal-
ance load condition: this means that there is a condition
of severe and out-of-balance load, i.e. surely a critical
and dangerous condition such to cause drum failures or
damages to the machine structure; in this case the final
spin speed is lowered to 1000 rpm, i.e. a value low
enough not to jeopardize the machine from a mechani-
cal standpoint. On the contrary, if over-elongation is
higher than a predetermined value representative of a
good load balance, the microcontroller MP will enable
1400 rpm final spin speed since due to its correct bal-
ance there is no mechanical risk for the machine also in
the event of a severe load. Figs. 2-5 show by way of
example some curves representative of the analysis of
the rotating speed of the machine motor according to
the method object of the present invention. In said
graphs the axis of the abscissas indicates time, whereas
the axis of the ordinates indicates the value of the rotat-
ing speed of the drum and, consequently, of the wash-
ing-machine motor. The graph in Fig. 2 shows an ideal
operating condition of the machine according to the
present invention. As it can be noted, in fact, in this case
time T1-T2 required from speed V1 (150 rpm) to V2 (900
rpm) is below 8 secs, i.e. below the predetermined time
TR, indicating the presence of a non severe load, so that
the machine is enabled to reach its maximum spin
speed MC (1400 rpm). In any case, the graph also indi-
cates an over-elongation, since the maximum speed VM
that has been reached, e.g. 1080 rpm, is higher than the
predetermined 1000 rpm speed VR. Such an over-elon-
gation of 80 rpm - which is higher than a predetermined
threshold SS - indicates a balanced load, so that Fig. 2
shows a situation under ideal load conditions.
[0026] The graph in Fig. 3 also shows a very good op-
erating condition of the machine according to the
present invention. As it can be seen, in this case time
T1-T2 required from speed V1 to speed V2 is higher
than 8 secs, i.e. higher than TR, indicating a severe load
condition; therefore the microcontroller MP has to verify
unbalance through the measurement of over-elonga-
tion. As it can be seen from the graph in Fig. 3, such an
over-elongation is due to the fact that the maximum
speed VM is higher than the predetermined speed VR.
Such an over-elongation higher than the predetermined
threshold SS indicates a good balanced load: thus, the
machine has a severe but good balanced load and can
be enabled to reach its maximum spin speed MC without
any risk from a mechanical standpoint.
[0027] The graph in Fig. 4 indicates a non ideal but

still acceptable operating condition of the machine ac-
cording to the present invention. As it can be seen, time
T1-T2 required from speed V1 to speed V2 is lower than
TR, indicating a non severe load; thus, the machine is
enabled to reach 1400 rpm spin speed. The graph also
shows an over-elongation under threshold SS (as it can
be seen the maximum speed VM is slightly over the pre-
determined speed VR). Such a minimum over-elonga-
tion indicates an out-of-balance load: however, such an
out-of-balance but non severe load condition is not crit-
ical for the machine mechanical structure, so that the
motor can reach 1400 rpm spir. speed (MC): operating
vibrations are acceptable because they are not danger-
ous for the machine mechanical structure.
[0028] Finally, the graph in Fig. shows a non accept-
able operating condition of the machine, according to
the present invention. As it can be seen, time T1-T2 re-
quired from speed V1 to reach speed V2 is higher than
TR, indicating a severe load; in this case the out-of-bal-
ance load needs to be verified by measuring its over-
elongation. According to the graph in Fig. 5 there is a
minimum over-elongation, below the predetermined
threshold SS, since the maximum speed VM reached
by the motor is slightly higher than the predetermined
speed VR. This lack of over-elongation indicates as said
an out-of-balance load, so that the situation shown in
Fig. 5 is assumed highly critical for the machine me-
chanics due to the presence of a sever out-of-balance
load; therefore the control system will decrease the spin
speed to a predetermined value below MC, which is low
enough not to jeopardize the machine from a mechani-
cal standpoint.
[0029] Always by way of example, Fig. 6 shows a
block diagram of a section of the logic circuit for the ma-
chine shown in Fig. 1 and in particular a program, by
way of example, contained in the microprocessor MP
for the implementation of the method according to the
invention. In this program block 100 is the starting block
yielding control to block 101, in line with the start of a
gradual spinning phase reaching final 1400 rpm speed;
block 101 transfers control to block 102, which is a test
block; said block 102 measures the drum rotating
speed; if said speed reaches 150 rpm (V1) control is
transferred to the subsequent block 103; in the negative,
control returns to block 102 itself.
[0030] Block 103 starts counting time T (point T1) and
yields control to the subsequent block 104, which is a
test block.
[0031] Block 104 takes a new measurement of the
drum rotating speed; if said speed reaches 900 rpm
(V2), then control goes on to the subsequent block 105;
in the negative, it returns to block 104.
[0032] Block 105 stops time T count (point T2) and
transfers control to the subsequent block 106: block 106
is a test block comparing the time T (or if preferred T2-T1
difference) with the stored time TR equal to 8 secs; if
the time T (or T1-T2 difference) is below TR. then the
control goes over to block 107; block 107 enables 1400
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rpm spin and at the end of it control goes over to block
108, which is the end-of-operation block.
[0033] If time T (or T1-T2 difference) on block 106 is
higher than TR control is yielded to block 109, which is
a test block and verifies the unbalance by controlling
over-elongation as described above; if there is no out-
of-balance condition, control is yielded to block 107 to
enable 1400 rpm spin, then the program ends on block
108. If, on the contrary, there is an out-of-balance con-
dition, control goes over to subsequent block 110.
[0034] Block 110 enables a decreased spin se-
quence, e.g. 1000 rpm, i.e. a speed low enough to avoid
jeopardizing the machine from a mechanical standpoint.
[0035] The program will then end on block 108.
[0036] Fig. 7 shows the block diagram of a logic circuit
section controlling the machine shown in Fig. 1, related
to out-of-balance control, i.e. the phase substantially oc-
curring on block 109 of the previous figure.
[0037] In said Fig. 7 block 201 indicates program start
(which substantially coincides with block 101 of Fig. 6);
control is yielded to block 202, which is a test block; said
block 202 measures the drum rotating speed, if the
speed reaches 150 rpm control goes over to subsequent
block 203, whereas in the negative it goes back to block
202.
[0038] Block 203 starts counting a time TT and yields
control to subsequent block 204; block 204 measures
the drum rotating speed and stores the detected speed
value in the RAM memory of the microcontroller MP.
Control is then yielded to block 205, which verifies if time
TT has reached 40 secs; in the affirmative, control goes
over to subsequent block 206, whereas in the negative
it will return to block 204 for a new measurement of the
drum rotating speed; if the new speed value is higher
than the previously stored one, then the new value will
replace the previously stored one in the RAM memory.
Practically, blocks 204 and 205 detect drum speed on a
cyclic base to reach the maximum speed value VM with-
in the predetermined 40 secs stored in RAM memory.
[0039] Block 206 is a block comparing the maximum
speed value VM stored in RAM memory with a maximum
reference speed value VR for the predetermined 40
secs. If speed VM is higher than speed VR there will be
an over-elongation indicating a balanced load condition,
provided it exceeds a predetermined threshold (SS); on
the contrary, if over-elongation is below the predeter-
mined threshold (or no over-elongation) it means an out-
of-balance load. Thus, according to the condition detect-
ed on block 206, the control system will either enable or
inhibit 1400 rpm spin (practically as described with ref-
erence to blocks 109-107-108 or 109-110-108 of Fig. 6).
[0040] The characteristics of the method object of the
present invention as well as its advantages are apparent
from the given description.
[0041] Exhaustive testing has indicated how the
present invention allows achievement of the intended
purposes, i.e. a simple and low-cost method for a wash-
ing and/or drying machine to operate at high spin speed

through a simple test method of the laundry load condi-
tions, without any substantial changes to the machine
mechanical structure and no risks for it.
[0042] It is obvious that many changes, adaptations,
integrations and modifications - without prejudice to the
protective claims of the present invention - are possible
to the method and the machine described by way of non
limiting example, without departing from the novelty
spirit of the innovative solution, and it is also clear that
in practical actuation of the invention the components
may often differ in form and size from the ones described
and may be replaced with technical equivalent ele-
ments.
[0043] As an example, it is evident that, upon detect-
ing any critical conditions as shown in Fig. 5, the control
system may be designed to incorporate a correction
phase for the out-of-balance condition instead of ena-
bling a decreased spin speed: this can be easily
achieved through the program stored in the ROM mem-
ory associated with microcontroller MP; e.g. if a severe
out-of-balance condition is detected, the microcontroller
MP can stop the speed increase run, execute a re-bal-
ancing load step and attempt a new spinning cycle to
reach the maximum 1400 rpm speed; this could take
place even several times.
[0044] The same may be foreseen to solve non-criti-
cal conditions, however troublesome as shown in Fig. 4.
[0045] Moreover, it is also clear that the method used
to detect unbalance as described herein - based on
over-elongation measurement - may also be profitably
used separately from time measurement from 150 to
900 rpm. Storage possibility for microcontroller MP of a
considerable quantity of data based on experience in an
extremely compact format in ROM permanent memory,
which can be processed even using low-cost devices (4
and 8 bit limited process capacity microcontrollers), al-
lows development of the over-elongation based method
also for an exact determination of out-of-balance extent.
Thus, it is also obvious that other techniques are avail-
able for automatic load verification, i.e. the quantity of
laundry in the washing-machine drum; reference is
made e.g. to the Italian Patent Application for Industrial
Invention no. TO93A000798 in the name of the same
Applicant describing and commenting several tech-
niques for automatic load information, among which:
method of the analysis of the duration time and number
of the fluid level restorations in the washing tub, control-
led by a first-level pressure switch; power measurement
method (associated with torque) absorbed by the wash-
ing-machine motor to start the drum containing the laun-
dry; measurement method for the energy required to
switch over from a given inertial state as defined by a
determined speed of the washing-machine drum to an-
other inertial state, defined by a different drum speed.
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Claims

1. A method for verifying the laundry load conditions
in a washing and/or drying machine comprising a
drum containing the laundry, rotated by a motor (M),
wherein a high spin speed (MC) is gradually
reached during an operation phase of spin speed
increase, and wherein is tested the over-elongation
of the drum speed or of the motor speed, i.e. the
laundry load inertia entraining the drum or the motor
at a rotating speed (VM) higher than a predeter-
mined theoretic speed threshold (VR), character-
ized in that the entity of said over elongation is test-
ed and compared with a threshold level (SS) in or-
der to verify that the load balance conditions are
good enough to allow the drum to reach said high
spin speed (MC).

2. A method according to Claim 1, characterized in
that the load balance conditions are verified by
measuring the maximum speed (VM) reached by
the motor (M) or by the machine drum during a pre-
determined time interval (40 secs) and comparing
said maximum speed (VM) with a predetermined
maximum theoretic speed (VR) for said time inter-
val.

3. A method according to Claim 1, characterized in
that the over-elongation extent is obtained by the
difference between the predetermined maximum
theoretic speed (VR) and the measured maximum
speed (VM).

4. A method according to Claims 1 or 2 or 3, charac-
terized in that a balanced load condition is reached
when there is an over-elongation exceeding a pre-
determined threshold (SS) and an out-of-balance
load condition is gathered when there is an over-
elongation below a predetermined threshold (SS).

5. A method according to Claim 1, characterized in
further comprising a test of the time (T2-T1) re-
quired for said motor (M) or said drum reaches a
second speed (V2) from a first speed (V1), said test
being utilized for verifying the load entity.

6. A method according to Claim 5, characterized in
that said load entity is verified before reaching said
high spin speed (MC), and if the load exceeds a pre-
determined mass, also the load balance conditions
are verified, and that, in order to avoid any risks for
the machine mechanical structure, the achieve-
ment of the maximum spin speed (1400 rpm) is in-
hibited if a load exceeding said predetermined
mass and an out-of-balance condition are detected
as consequence of testing the entity of said over-
elongation.

7. A method, according to Claim 1, characterized in
that when said time (T2-T1) is higher than a refer-
ence value (TR), then the laundry load is assumed
to be a severe one, i.e. higher than said predeter-
mined mass.

8. A method according to one or more of the previous
Claims, characterized in that when the load is
higher than said predetermined mass and an out-
of-balance condition of said higher load exceeds a
predetermined threshold, then the achievement of
the maximum spin speed (1400 rpm) is inhibited
and/or corrective actions are foreseen, such as at
least an attempt to restore the load balance or the
spinning at a lower speed (1000 rpm), which is low
enough not to jeopardize the machine from a me-
chanical standpoint.

9. A method according to one or more of the previous
Claims, characterized in that when a non severe
load and a balanced condition of said load is detect-
ed, the motor (M) is enabled to reach the maximum
spin speed (1400 rpm).

10. A method according to one or more of the previous
Claims, characterized in that when a non severe
load and an unbalanced condition of said load is de-
tected, the motor (M) is equally enabled to reach
the maximum spin speed (1400 rpm).

Patentansprüche

1. Verfahren zum Prüfen der Wäschebeladungszu-
stände in einer Waschund/oder Trocknermaschine
mit einer die Wäsche beinhaltenden, von einem Mo-
tor (M) angetriebenen Trommel, wobei eine hohe
Schleuderdrehzahl (MC) allmählich während einer
Betriebsphase des Erhöhens der Schleuderdreh-
zahl erreicht wird, und wobei das Überschreiten der
Drehzahl der Trommel oder des Motors geprüft
wird, d.h. das Mitreißen der Trommel oder des Mo-
tors durch die Wäscheladung auf eine Drehzahl
(VM) oberhalb einer vorbestimmten theoretischen
Drehzahlschwelle (VR),
dadurch gekennzeichnet, dass das Überschrei-
ten geprüft und mit einem Schwellenwert (SS) ver-
glichen wird, um zu überprüfen, dass die Ladungs-
verteilung gut genug ist, um der Trommel das Errei-
chen der hohen Schleuderdrehzahl (MC) zu erlau-
ben.

2. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, dass die Ladungsver-
teilung überprüft wird, indem die vom Motor (M)
oder der Maschinentrommel während eines vorbe-
stimmten Zeitintervalls (40s) erreichte Maxi-
maldrehzahl (VM) gemessen und mit einer vorbe-
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stimmten theoretischen Maximaldrehzahl (VR) für
den genannten Zeitraum verglichen wird.

3. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, dass das Ausmaß des
Überschreitens mit Hilfe der Differenz zwischen der
vorbestimmten theoretischen Maximaldrehzahl
(VR) und der gemessenen Maximaldrehzahl (VM)
ermittelt wird.

4. Verfahren nach Anspruch 1, 2 oder 3,
dadurch gekennzeichnet, dass ein ausbalancier-
tes Ladungsverhältnis erreicht wird, wenn das
Überschreiten eine vorbestimmte Schwelle (SS)
überschreitet, und dass ein unausgeglichenes La-
dungsverhältnis angenommen wird, wenn das
Überschreiten eine vorbestimmte Schwelle (SS)
nicht erreicht.

5. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, dass es weiterhin eine
Überprüfung der Zeit (T2-T1) aufweist, die benötigt
wird, damit der Motor (M) oder die Trommel eine
zweite Drehzahl (V2) ausgehend von einer ersten
Drehzahl (V1) erreicht, wobei die Überprüfung zur
Überprüfung der Ladung benutzt wird.

6. Verfahren nach Anspruch 5,
dadurch gekennzeichnet, dass vor dem Errei-
chen der genannten hohen Schleuderdrehzahl
(MC) die Ladung überprüft wird und bei Überschrei-
ten einer vorbestimmten Masse die Ladungsvertei-
lung ebenfalls überprüft wird, und dass zum Ver-
meiden jeden Risikos für den mechanischen Auf-
bau der Maschine das Erreichen der maximalen
Schleuderdrehzahl (1400 U/min) verhindert wird,
wenn die Ladung die vorbestimmte Masse über-
schreitet und eine Unwucht in Folge der Überprü-
fung des Überschießens festgestellt wird.

7. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, dass dann, wenn die
genannte Zeit (T2-T1) einen Referenzwert (TR)
übersteigt, angenommen wird, dass eine große
Wäscheladung vorliegt, d.h. dass die Masse größer
ist als die vorbestimmte Masse.

8. Verfahren nach einem oder mehreren der vorher-
gehenden Ansprüche,
dadurch gekennzeichnet, dass, wenn die Ladung
den vorbestimmten Massewert übersteigt und ein
unausgeglichener Zustand dieser größeren Ladung
eine vorbestimmte Schwelle überschreitet, das Er-
reichen der maximalen Schleuderdrehzahl (1400
U/min) verhindert wird und/oder Korrekturmaßnah-
men vorgesehen sind, wie etwa zumindest ein Ver-
such, eine ausgeglichene Beladung herzustellen
oder das Schleudern bei einer niedrigeren Drehzahl

(1000 U/min) durchzuführen, die niedrig genug ist,
um die Maschine vom mechanischen Standpunkt
aus nicht zu gefährden.

9. Verfahren nach einem oder mehreren der vorher-
gehenden Ansprüche,
dadurch gekennzeichnet, dass dann, wenn keine
hohe Beladung vorhanden ist und ausgeglichene
Beladungsverhältnisse festgestellt werden, der Mo-
tor (M) für die maximale Schleuderdrehzahl (1400
U/min) freigegeben wird.

10. Verfahren nach einem oder mehreren der vorher-
gehenden Ansprüche,
dadurch gekennzeichnet, dass, wenn keine hohe
Beladung vorhanden ist und unausgeglichene Be-
ladungsverhältnisse festgestellt werden, der Motor
(M) ebenfalls für die maximale Schleuderdrehzahl
(1400 U/min) freigegeben wird.

Revendications

1. Procédé permettant de vérifier les conditions de
charge du linge dans une machine à laver et, ou
bien, à sécher comprenant un tambour qui contient
le linge et qui est entraîné en rotation par un moteur
(M), où une vitesse d'essorage élevée (MC) est gra-
duellement atteinte pendant une phase de fonction-
nement d'augmentation de la vitesse d'essorage, et
où est contrôlé le sur-allongement de la vitesse du
tambour ou de la vitesse du moteur, c'est-à-dire
l'inertie de la charge de linge entraînant le tambour
ou le moteur à une vitesse de rotation (VM) qui est
supérieure à un seuil de vitesse théorique prédéter-
miné (VR), caractérisé en ce que l'entité que cons-
titue ledit sur-allongement est contrôlée et compa-
rée avec un niveau de seuil (SS) afin qu'on vérifie
que les conditions d'équilibre de la charge sont suf-
fisamment bonnes pour permettre au tambour d'at-
teindre ladite vitesse d'essorage élevée (MC).

2. Procédé selon la revendication 1, caractérisé en
ce que les conditions d'équilibre de la charge sont
vérifiées par mesure de la vitesse maximale (VM)
atteinte par le moteur (M) ou par le tambour de la
machine pendant un intervalle de temps prédéter-
miné (40 s) et par comparaison de ladite vitesse
maximale (VM) avec une vitesse théorique maxi-
male prédéterminée (VR) pour ledit intervalle de
temps.

3. Procédé selon la revendication 1, caractérisé en
ce que l'étendue du sur-allongement s'obtient par
la différence entre la vitesse théorique maximale
prédéterminée (VR) et la vitesse maximale mesu-
rée (VM).
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4. Procédé selon la revendication 1, 2 ou 3, caracté-
risé en ce qu'une condition de charge équilibrée
est remplie lorsqu'il existe un sur-allongement qui
dépasse un seuil prédéterminé (SS) et une condi-
tion de charge déséquilibrée est remplie lorsqu'il
existe un sur-allongement en deçà d'un seuil pré-
déterminé (SS).

5. Procédé selon la revendication 1, caractérisé en
ce qu'il comprend en outre un contrôle du temps
(T2-T1) nécessaire pour que ledit moteur (M) ou le-
dit tambour atteigne une deuxième vitesse (V2) à
partir d'une première vitesse (V1), ledit contrôle
étant utilisé pour vérifier l'entité de charge.

6. Procédé selon la revendication 5, caractérisé en
ce que ladite entité de charge est vérifiée avant que
soit atteinte ladite vitesse d'essorage élevée (MC),
et, si la charge dépasse une masse prédéterminée,
les conditions d'équilibre de la charge sont égale-
ment vérifiées, et en ce que, afin d'éviter tout risque
pour la structure mécanique de la machine, on em-
pêche que la vitesse d'essorage maximale (1 400
tr/min) soit atteinte si une charge dépassant ladite
masse prédéterminée et une condition de déséqui-
libre sont détectées à la suite du contrôle de l'entité
dudit sur-allongement.

7. Procédé selon la revendication 1, caractérisé en
ce que, lorsque ladite durée (T2-T1) est supérieure
à une valeur de référence (TR), alors on suppose
que la charge de linge est une charge sévère, c'est-
à-dire est supérieure à ladite masse prédéterminée.

8. Procédé selon l'une ou plusieurs des revendica-
tions précédentes, caractérisé en ce que, lorsque
la charge est supérieure à ladite masse prédéter-
minée et qu'une condition de déséquilibre de ladite
charge supérieure dépasse un seuil prédéterminé,
alors on empêche que la vitesse d'essorage maxi-
male (1 400 tr/min) soit atteinte et, ou bien, on pré-
voit des actions correctrices, comme par exemple
au moins une tentative de ramener l'équilibre de la
charge ou l'essorage à une vitesse inférieure (1 000
tr/min), qui est suffisamment basse pour ne pas fai-
re courir un risque à la machine du point de vue mé-
canique.

9. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que, lorsqu'une
charge non sévère et une condition équilibrée de
ladite charge sont détectées, le moteur (M) est
autorisé à atteindre la vitesse d'essorage maximale
(1 400 tr/min).

10. Procédé selon une ou plusieurs des revendications
précédentes, caractérisé en ce que, lorsqu'une
charge non sévère et une condition déséquilibrée

de ladite charge sont détectées, le moteur (M) est
également autorisé à atteindre la vitesse d'essora-
ge maximale (1 400 tr/min).
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