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Description

[0001] The presentinventionconcerns the field of laun-
dry washing techniques.

[0002] In particular, the present invention refers to a
method for washing laundry in a laundry washing ma-
chine capable of performing a more efficient liquid/water
draining phase.

BACKGROUND ART

[0003] Nowadays the use of laundry washing ma-
chines, both "simple" laundry washing machines (i.e.
laundry washing machines which can only wash and
rinse laundry) and laundry washing-drying machines (i.e.
laundry washing machines which can also dry laundry),
is widespread.

[0004] In the present description the term "laundry
washing machine" will refer to both simple laundry wash-
ing machines and laundry washing-drying machines.
[0005] Laundrywashing machines generally comprise
an external casing provided with a washing tub which
contains a rotatable perforated drum where the laundry
is placed. A loading/unloading door ensures access to
the drum.

[0006] Laundry washing machines typically comprise
a water inlet circuit and a products supply unit for the
introduction of water and washing/rinsing products (i.e.
detergent, softener, etc.) into the washing tub.

[0007] Knownlaundry washing machines are also pro-
vided with a draining device for draining washing liquid
from the washing tub. The draining device typically com-
prises a draining pump, arranged at the bottom of the
washing tub, which is operated when necessary during
the washing program. Draining pumps of known type
comprise an inlet and a rotating element, or impeller,
which increases the pressure and flow of the liquid to-
wards an outlet of the pump itself.

[0008] Usually the draining device drains the washing
liquid out of the laundry washing machine, when it is not
needed any more. The pump may be operated both dur-
ing the initial phases of the washing program and at the
end of the same to drain the dirty water.

[0009] According to the known technique, a complete
washing program typically includes different phases dur-
ing which the laundry to be washed is subjected to ade-
quate treatments.

[0010] Awashingprogram usually comprises alaundry
wetting phase wherein a proper amount of water and
detergent is introduced in the washing tub so that at the
end of the phase the laundry is preferably completely
drenched.

[0011] The washing program then typically proceeds
with a main washing phase during which the drum is ro-
tated and the water contained therein is heated to a pre-
determined temperature based on the washing program
selected by the user.

[0012] A successive step of the washing program typ-

10

15

20

25

30

35

40

45

50

55

ically comprises a rinsing phase which usually comprises
one or more rinsing cycles. In a rinsing cycle clean, rinse
water is firstadded to the laundry, the drum is then rotated
to extract dirty water from the laundry and finally the dirty
water extracted is drained from the washing tub to the
outside.

[0013] After the rinsing phase, a final spinning phase
allows the extraction of the residual water contained in
the wet laundry.

[0014] The water extracted during the spinning phase
is again drained from the washing tub to the outside.
[0015] Allthe draining phases are advantageously car-
ried out by operating the draining device, or the draining
pump, which drains the washing liquid (dirty water) from
the washing tub to the outside at a desired flow rate.
[0016] Document WO 2014/097251 A1 discloses a
method of a washing machine for controlling the draining
in which the drainage flow rate is checked; if the meas-
ured flow rate exceed the pump nominal flow value, the
drain operation can continue; if the measured flow rate
is below the pump nominal flow value but above the alarm
flow value, the pump performs a "duty cycle".

[0017] Document US 2012/0199162 A1 relates to a
method for removing a forming or a fully developed clog
from a drain hose in a dish washer; said removal is ob-
tained through a predetermined activation /deactivation
of the draining pump.

[0018] Document DE 100 02 687 A1 discloses an im-
peller flow rate measuring device provided in the drain
circuit of an household appliance; in case of a detected
low flow rate, an error message is displayed/stored in the
machine memory.

[0019] Document US 2008/163930 A1 discloses a
home appliance with a drain function and a method con-
trolling the same; the method comprises a cavitation-
solving step composed of switch-on and a switch-off of
the pump respectively; the cavitation-solving step can be
performed once or several times, followed by a continu-
ous drain step.

[0020] Document US 2013/312201 A1 discloses a
washing machine operable in a recirculation washing
mode, in which the filter clogging state is monitored; in
case of detected clogging state of the filter, the recircu-
lation mode is deactivated.

[0021] DocumentEP 2712950 A1 discloses a method
in which a intermittent working of the draining pump is
provided to eliminate the syphon phenomenon in the wa-
ter circuit.

[0022] Document DE10 2006 025139 A1 discloses an
operating process for a washing machine involving the
activation of the draining pump and its deactivation when
afirst level is reached or after a set time. During the rep-
etition of this cycle, a critical operating condition is pre-
dicted, but failure is only detected when the critical op-
erating condition is reached again after at least one such
cycle.

[0023] Document DE 102 33 278 A1 discloses a water
level device, provided with a position sensor system al-
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lowing the continuous display of the actual liquid level;
said value is compared with different level thresholds by
the program control circuit for controlling the water feed,
the water drainage and the water circulation.

[0024] However, laundry washing machines and
washing programs of the known art pose some draw-
backs.

[0025] A drawback of the laundry washing machines
of the known art derives from the presence of air, or air
bubbles, at the pump inlet. Air or air bubbles, in fact, may
be easily found at the bottom of the washing tub where
the pump is connected.

[0026] Air, or air bubbles, at the pump inlet may cause
the pump to lose its efficiency, thus working at a lower
flow rate than its nominal flow rate.

[0027] This firstly causes the draining phase and the
washing program last longer than desired.

[0028] Furthermore, a low flow rate of the draining de-
vice may be interpreted by the machine, in particular by
its control unit, as a malfunctioning of the same draining
device (for example it may be interpreted as a clogged
drain filter and/or a pump failure). The control unit may
automatically interrupt the washing program and/or dis-
play an alarm notification in a graphical user interface.
[0029] In order to overcome said drawbacks, new de-
sign ofthe draining device has been proposed which uses
additional pipes in order to eject the air before it reaches
the pump inlet, orimpeller. Said proposed solutions, nev-
ertheless, increase the complexity of the draining device,
its size and/or its manufacturing costs.

[0030] The object of the present invention is therefore
to overcome the drawbacks posed by the known tech-
nique.

[0031] Itis an object of the invention to provide a meth-
od for draining liquid from a laundry washing machine
which makes it possible to avoid that the washing pro-
gram lasts longer than desired.

[0032] Itis another object of the invention to provide a
method for draining liquid from a laundry washing ma-
chine that makes it possible to avoid that wrong alarm
are notified to the user.

DISCLOSURE OF INVENTION

[0033] The applicant has found that by providing a
method for washing laundry in a laundry washing ma-
chine wherein the method comprises a draining phase
for draining liquid from the washing tub by means of a
draining pump, wherein the draining phase comprises at
least one activation and operation of the draining pump
followed by its de-activation and stoppage if the drainage
flow rate of the liquid flowing through the draining pump
is below a minimum flow rate threshold, it is possible to
avoid that the washing program lasts longer than desired.
[0034] The present invention relates, therefore, to a
method for washing laundry in a laundry washing ma-
chine of the type comprising:
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- awashing tub external to a rotatable washing drum
adapted to receive laundry;

- awater supply circuit to supply water into said wash-
ing tub;

- awashing/rinsing products supplier to supply wash-
ing/rinsing products into said washing tub;

- a draining device comprising a draining pump for
draining liquid from said washing tub;

the method comprising atleast a draining phase for drain-
ing liquid from said washing tub by means of said draining
device, wherein said draining phase comprises the steps
of:

a) activating said draining pump;
b) checking the drainage flow rate of the liquid flowing
through said draining pump;

if said drainage flow rate of the liquid flowing through said
draining pump is above or equal to a minimum flow rate
threshold, then

d) operating said draining pump and de-activating
said draining pump when an end-draining condition
is reached,

if said drainage flow rate of the liquid flowing through said
draining pump is below a minimum flow rate threshold,
then:

e1) operating said draining pump for an on-time pe-
riod;

e2) de-activating said draining pump;

e3) stopping said draining pump for an off-time pe-
riod; and

e4) going back to step a).

According to the invention, said step e3) is performed
two or more times, the off-time period used in each of
said steps e3) performed as second or following being
varied with respect of the off-time period used in a step
e3) previously performed. According to the invention said
step e3) is performed two or more times, and the off-time
period used in each of the steps e3) performed as second
or following is varied by adding an incremental time pe-
riod to the off-time period used in a step e3) previously
performed.

[0035] In a preferred embodiment of the invention, the
incremental time period is a constant value.

[0036] In another preferred embodiment of the inven-
tion, the incremental time period is varied according to
the drainage flow rate.

[0037] Preferably, if the drainage flow rate does not
increases, the incremental time period is increased or if
said drainage flow rate increases, the incremental time
period is decreased.

[0038] According to a preferred embodiment of the in-
vention, the minimum flow rate threshold is a value lower
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than the nominal flow rate of the draining pump.

[0039] In a preferred embodiment of the invention, the
end-draining condition occurs when the liquid inside said
washing tub goes below a minimum liquid level.

[0040] Preferably, the minimum liquid level corre-
sponds to the lower point of the washing tub.

[0041] In a further preferred embodiment of the inven-
tion, the end-draining condition occurs at the expiration
of a prefixed time period.

[0042] According to a preferred embodiment of the in-
vention, the prefixed time period is the time which is suf-
ficient to empty the washing tub when full of water if the
draining pump is working at its nominal flow rate.
[0043] According to another preferred embodiment of
the invention, the prefixed time period is evaluated on
the base of the liquid level detected in a further step a1),
carried out before said step a), of detecting the liquid
level inside the washing tub.

[0044] In the method according to the invention, pref-
erably, the drainage flow rate is evaluated on the base
of the detected/measured value of the liquid level inside
the washing tub over the time.

[0045] In a different preferred embodiment, the drain-
age flow rate is evaluated by means of a flowmeter ar-
ranged downstream of the draining pump.

[0046] Preferably, the draining device is suitable for
draining liquid from the washing tub to the outside of the
washing machine.

[0047] In a preferred embodiment of the invention, the
end-draining condition occurs when the liquid inside said
washing tub goes below a minimum liquid level.

[0048] Preferably, the minimum liquid level corre-
sponds to the lower point of the washing tub.

[0049] In a further preferred embodiment of the inven-
tion, the end-draining condition occurs at the expiration
of a prefixed time period.

[0050] According to a preferred embodiment of the in-
vention, the prefixed time period is the time which is suf-
ficient to empty the washing tub when full of water if the
draining pump is working at its nominal flow rate.
[0051] According to another preferred embodiment of
the invention, the prefixed time period is evaluated on
the base of the liquid level detected in a further step c1),
carried out before said step c), of detecting the liquid level
inside the washing tub.

[0052] Preferably, the draining device is suitable for
draining liquid from the washing tub to the outside of the
washing machine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0053] Further characteristics and advantages of the
present invention will be highlighted in greater detail in
the following detailed description of preferred embodi-
ments of the invention, provided with reference to the
enclosed drawings. In said drawings:

- Figure 1 shows a schematic front view of a laundry
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washing machine implementing the method accord-
ing to the invention;

- Figure 2 shows a perspective view of a washing tub
with a draining device associated therein of alaundry
washing machine implementing the method accord-
ing to the invention;

- Figure 3 shows the lower section of the washing tub
unit and the draining device of Figure 2 in a partially
sectioned view;

- Figure 4 shows the exploded view of Figure 3;

- Figure 5 is a simplified flow chart of the basic oper-
ations of a method for washing laundry in the laundry
washing machine of Figure 1 according to an em-
bodiment of the invention;

- Figure 6 shows in detail an operation of the flow chart
of Figure 5;

- Figure 7 shows the driving signal of the draining
pump as a function of the time according to an ex-
ample not falling under the scope of the invention;

- Figure 8 shows the water level in the washing tub as
a function of the time according to an example not
falling under the scope of the invention;

- Figure 9 shows in detail an operation of the flow chart
of Figure 5 according to an embodiment according
to the invention;

- Figure 10 shows the driving signal of the draining
pump as a function of the time according to an em-
bodiment of the method of the invention;

- Figure 11 shows the water level in the washing tub
as a function of the time according an embodiment
of the method of invention;

- Figure 12 shows in detail an operation of the flow
chart of Figure 5 according to an example not falling
under the scope of the invention;

- Figure 13 shows the driving signal of the draining
pump as a function of the time according to an ex-
ample not falling under the scope of the invention;

- Figure 14 shows the water level in the washing tub
as a function of the time according to an example
not falling under the scope of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0054] The present invention has proved to be partic-
ularly advantageous when applied to laundry washing
machines, as described below. It should in any case be
underlined thatthe presentinventionis notlimited to laun-
dry washing machines.

[0055] On the contrary, the present invention can be
conveniently applied to laundry washing-drying ma-
chines (i.e. laundry washing machines which can also
dry laundry).

[0056] In the present description, therefore, the term
"laundry washing machine" will refer to both simple laun-
dry washing machines and laundry washing-drying ma-
chines.

[0057] With reference to Figure 1 a laundry washing
machine 1 is illustrated, in which a method according to
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an embodiment of the invention is advantageously im-
plemented.

[0058] The laundry washing machine 1 comprises an
external casing or housing 2, in which a washing tub 3
is provided that contains a washing drum 4 where the
laundry to be treated can be loaded.

[0059] The washingtub 3 andthe washing drum 4 both
preferably have a substantially cylindrical shape. A hol-
low space 12 is defined between the washing tub 3 and
the washing drum 4.

[0060] The washing tub 3 is preferably basically as-
sembled from two parts, in this case a front tub part 3a
and a rear tub part 3b, which are tightly connected in
order to form the washing tub 3, as shown in Figure 2.
[0061] The housing 2 is advantageously provided with
a loading/unloading door which, not illustrated, allows
access to the washing drum 4.

[0062] The washing tub 3 is preferably suspended in
a floating manner inside the housing 2, advantageously
by means of a number of coil springs and shock-absorb-
ers, not illustrated.

[0063] The washing drum 4 is advantageously rotated
by an electric motor which preferably transmits the rotat-
ing motion to the shaft of the washing drum 4, advanta-
geously by means of a belt/pulley system. In a different
embodiment of the invention, the motor can be directly
associated with the shaft of the washing drum 4.

[0064] A water supply circuit 5is arranged in the upper
part of the laundry washing machine 1 and is suited to
supply water into the washing tub 3. The water supply
circuit of a laundry washing machine is well known in the
art, and therefore it will not be described in detail.
[0065] Thelaundry washing machine 1 advantageous-
ly comprises aremovable drawer 6 provided with various
compartments suited to be filled with washing and/or rins-
ing products (i.e. detergent, softener, etc.).

[0066] In a preferred embodiment, the water is sup-
plied into the washing tub 3 from the water supply circuit
5 by making it flow through the drawer 6 and then through
a supply pipe 9.

[0067] Advantageously the water which reaches the
washing tub 3 can, in this case, selectively contain one
of the products contained in the compartments of the
drawer 6, or such water can be clean and in this case it
may reach the washing tub 3 directly, bypassing the com-
partments of the drawer 6.

[0068] In an alternative embodiment of the invention,
a further separate water supply pipe can be provided,
which supplies exclusively clean water into the washing
tub 3.

[0069] The water supply circuit 5 also preferably com-
prises a water flow sensor, for example a flowmeter,
which makes it possible to calculate the quantity of water
supplied into the washing tub 3.

[0070] In the washing tub bottom 3c a sump 15 is
formed, better visible in Figures 3 and 4, so that washing
liquid in the washing tub 3 can be collected and drained
in the sump 15 under the influence of gravity.
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[0071] Laundry washing machine 1 advantageously
comprises a draining device 25 suitable for withdrawing
liquid from the washing tub bottom 3c, preferably from
the sump 15. The draining device 25 advantageously
comprises a draining pump 26, a draining conduit 27 flu-
idly connecting the sump 15 to the draining pump 26 and
an outlet pipe 28 ending outside the housing 2. The drain-
ing device 25 is suited to drain the liquid, i.e. dirty water
or water mixed with washing and/or rinsing products,
from the washing tub 3 to the outside.

[0072] Thedrainingdevice 25is showningreater detail
in figures 2 to 4. Adjacent to the sump 15 and arranged
atleast partly lower than the sump 15 there is the draining
conduit 27 of the draining device 25. The draining conduit
27 has, next to the sump 15, a mainly cylindrical circum-
ferential wall 17 in which an opening is formed as a sump
outlet 11 through which the sump 15 is in fluid connection
with the draining conduit 27.

[0073] The draining device 25 advantageously com-
prises a filtering device 75, not illustrated in Figure 3,
placed upstream of the draining pump 26 and adapted
to retain all the undesirable bodies (for example buttons
that have come off the laundry, coins erroneously intro-
duced into the laundry washing machine, etc.) which
could damage or obstruct the draining pump 26.

[0074] The draining pump 26 preferably comprises a
pump wheel 72, or impeller, as well as a pump drive 71,
usually an electric motor with or without a gear and pref-
erably with, usually electronic, control of the rotational
speed, for rotating the impeller 72 about a rotational axis,
which is preferably the central axis of the draining conduit
27.

[0075] Within the draining conduit 27 the filtering de-
vice 75 is advantageously arranged and comprises afilter
element 76 having a filtering section 77 for filtering out
objects of specific size and/or dimensions, in particular
large and/or long objects, from the draining liquid to pre-
vent them from reaching the impeller 72. The filtering
section 77 is arranged essentially within the circumfer-
ential wall 17 of the draining conduit 27 when the filter
element 76 is mounted.

[0076] The impeller 72 works like a centrifugal pump
to convey liquid to a draining outlet 74, which advanta-
geously consists of a short pipe or tube connected to
outlet pipe 28, the latest not shown in Figure 2. In the
advantageous embodiment illustrated in attached Fig-
ures, filter element can’t be removed for cleaning,
[0077] In a different advantageous embodiment, not
illustrated, the filter element can be removed, and then
for example cleaned, through a gate placed advanta-
geously on the front of the housing of the laundry washing
machine.

[0078] In an advantageous embodiment, the laundry
washing machine may further comprise a recirculation
circuit, notillustrated, adapted to drain liquid from the tub
bottom 3c and to re-admit such a liquid into an upper
region of the washing tub.

[0079] Advantageously, laundry washing machine 1
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comprises a device 19 suited to sense (or detect) the
liquid level inside the washing tub 3.

[0080] The device 19 preferably comprises a pressure
sensor which senses the pressure in the washing tub 3.
Figures 2 to 4 show a level detection tube 19a of the level
detection device 19, which communicates with the sump
15. In further advantageous embodiments, laundry
washing machine comprises a preferably mechanical,
electro-mechanical, or optical, level sensor adapted to
sense (or detect) the liquid level inside the washing tub 3.
[0081] Laundry washing machine 1 advantageously
comprises a control unit 22 which is connected to the
various parts of the laundry washing machine 1 in order
to ensure its operation. The control unit 22 is preferably
connected to the water inlet circuit 5, to the draining de-
vice 25, in particular to the draining pump 26 and its pump
drive 71, and is advantageously configured for receiving
pieces of information from the various sensors provided
on the laundry washing machine 1, like the flowmeter of
the water inlet circuit 5, the pressure sensor 19, temper-
ature sensors, etc.

[0082] The control unit 22 is advantageously connect-
ed also to an interface unit 22a which is accessible to the
user and by means of which the user selects and sets
the washing parameters from time to time, in particular
the desired washing program. Advantageously, other pa-
rameters can optionally be inserted by the user, for ex-
ample the washing temperature, the spinning speed, the
load in terms of weight of the laundry to be washed, the
type of fabric of the load, etc. The interface unit 22a pref-
erably displays machine working conditions, such as the
remaining cycle time, alarm signals, etc. For this purpose
the interface unit 22a preferably comprises a display. An
embodiment of the washing method according to the in-
vention is described here below with reference to Figure
5.

[0083] The laundry to be washed is first placed inside
the washing drum 4 (step 100 of Figure 5). By operating
on the interface unit 22a the user selects the desired
washing program (step 110) depending, for example, on
the type and on the dirty-level of the products to wash.
Furthermore, as said before, in a preferred embodiment
it is possible for the user to insert some parameters di-
rectly by the interface unit 22a, for example the value of
the washing temperature, the rotating speed of the wash-
ing drum 4 in the spinning phase, the duration of washing
program, etc.

[0084] Oncethe userhasselectedthe desired washing
program, the control unit sets the laundry washing ma-
chine 1 so that it starts the washing program.

[0085] In a further embodiment, the selection of the
desired washing program (step 110) may be performed
before placing the laundry into the washing drum 4 (step
100).

[0086] Successively, the washing program performs
different phases for washing the laundry.

[0087] Preferably, the washing program comprises a
laundry wetting phase (step 120) wherein a proper

10

15

20

25

30

35

40

45

50

55

amount of water and detergent is introduced in the wash-
ing tub 3 so that at the end of the phase the laundry is
preferably completely drenched.

[0088] The washing program then preferably proceeds
with a main washing phase (step 130) during which the
washing drum 4 is rotated and the water contained there-
in is heated to a predetermined temperature based on
the washing program selected by the user.

[0089] A successive step of the cycle typically com-
prises arinsing phase, globally indicated with 140, which
usually comprises one or morerinsing cycles (steps 145).
In a rinsing cycle clean, rinse water is first added to the
laundry (step 146), the washing drum 4 is then rotated
to extract dirty water from the laundry (step 147) and
finally the dirty water extracted from the laundry is drained
from the washing tub 3 to the outside (step 148).
[0090] Before the dirty water is drained from the wash-
ing tub 3 (step 148), the dirty water fills the washing tub
3,inparticular the hollow space 12, up to a predetermined
level L. The level L will depend on the quantity of water
previously added and/or on the amount of water ab-
sorbed by the laundry. This, in turn, may depend on the
quantity (i.e. weight) of loaded laundry and on the type
of laundry. In fact, for example, cotton absorbs more wa-
ter than synthetic fibres, and therefore a certain quantity
of laundry made of cotton requires more water than a
same quantity of laundry made of synthetic fibres.
[0091] The water level will also depend on the number
of rinsing cycles (steps 145) which have been already
performed.

[0092] According to a preferred embodiment of the in-
vention, the draining phase (step 148) is carried out by
firstly operating the draining pump 26 and comprises a
step of stopping it for a predetermined period of time.
According to the invention, the stopping phase for the
draining pump 26 is cyclically repeated. Preferably, the
stopping phases are cyclically repeated on the base of
the drainage flow rate FR of the liquid flowing through
the draining pump 26. An example of the draining phase
(step 148) not falling under the scope of the present in-
vention in shown in detail in Figure 6 (indicated with block
148). Figure 7 depicts the driving signal of the draining
pump 26, e.g. the driving signal for the pump drive 71,
during the the draining phase (step 148).

[0093] In a first step (step 182), the draining pump 26
is activated (at time t=t1; t=t3; t=t5) and the drainage flow
rate FR of the liquid flowing through the draining pump
26 is checked (step 185).

[0094] Checking of the drainage flow rate FR (step
185) of the liquid flowing through the draining pump 26
may be carried out in different ways. In a first example,
the drainage flow rate FR may be directly detected and/or
measured by means of a flowmeter preferably arranged
downstream of the draining pump 26, for example ar-
ranged along the outlet pipe 28.

[0095] In another example the drainage flow rate FR
may be estimated by means of the detection/measure of
the variation (decreasing) of the liquid level inside the
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washing tub 3 during the time. The liquid level inside the
washing tub 3, and therefore its variations (decreasing),
may be preferably obtained by means of the level detec-
tion device 19, in particular the pressure sensor 19. In
this preferred embodiment, advantageously, the flowm-
eter device is not necessary and hence the method may
be preferably carried out in the laundry washing machine
1 shown in Figure 1.

[0096] In a successive step, a control of the drainage
flow rate FR is performed (step 187).

[0097] If the drainage flow rate FR is above, or equal
to, a minimum flow rate FR_min (exit "No" of step 187)
the draining pump 26 is operated (step 199) until its final
de-activation (at time t=tf - step 196).

[0098] The minimum flow rate FR_min is preferably a
value at which the draining pump 26 is considered to be
working properly. For example, the minimum flow rate
FR_min may be set as the nominal flow rate of the drain-
ing pump 26, or preferably a value less than the nominal
flow rate.

[0099] The final de-activation of the draining pump 26
(at time t=tf - step 196) preferably takes place upon eval-
uation/determination of an end-draining condition (step
194).

[0100] In a preferred embodiment of the invention, the
end-draining condition (step 194) corresponds to a con-
dition at which the washing tub 3 is empty, or substantially
empty or the liquid inside it is below a minimum liquid
level. Determination of such end condition is preferably
obtained by means of the level detection device 19, in
particular the pressure sensor 19.

[0101] In a further preferred embodiment, the end-
draining condition (step 194) preferably corresponds to
the expiration of a prefixed time period.

[0102] Said prefixed time period may be, for example,
a fixed value which is considered sufficient to empty the
washing tub 3 in case it is completely full of water and
the draining pump 26 is working properly at its nominal
flow rate. This may guarantee that any quantity of water
in the washing tub 3 is drained outside at the end of the
prefixed time period.

[0103] In further advantageous embodiments, said
prefixed time period may be differently determined. For
example, the prefixed time period may be estimated be-
fore activation of the draining pump 26 (step 182) on the
base of the water level detected, preferably obtained by
means of the level detection device 19.

[0104] The prefixed time period may be set, advanta-
geously, as a value sufficient to empty the washing tub
3 containing the detected level of water.

[0105] If the drainage flow rate FR is below the mini-
mum flow rate FR_min (exit "Yes" of step 187), the drain-
ing pump 26 is operated for a period of time TON (step
184), or on-time period TON. The on-time period TON is
preferably a pre-fixed period of time, preferably few sec-
onds (for example 5sec). In a successive step (step 186)
the draining pump 26 is de-activated (at time t=t2; t=t4 -
step 186).
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[0106] The draining pump 26 is then stopped for a pe-
riod of time TOFF (step 188), or off-time period TOFF.
The off-time period TOFF is preferably a pre-fixed period
of time, preferably few seconds (for example 2sec).
[0107] Successively, the draining phase proceeds go-
ing back to the draining pump activation (step 182).
[0108] The steps above described of operating and
stopping the draining pump 26 (steps 184 and 188) are
therefore cyclically repeated. They are cyclically repeat-
ed until the drainage flow rate FR is above, or equal to,
the minimum flow rate FR_min (exit "No" of step 187)
and the draining pump 26 is definitely de-activated (at
time t=tf - step 196), as explained above. This happens
when the draining pump 26 is considered to be working
properly, preferably when the draining pump 26 is drain-
ing liquid at its nominal flow rate.

[0109] According to an advantageous aspect of the in-
vention, the provision of two or more off-time periods
TOFF after the activation of the draining pump 26, guar-
antees that the draining pump 26 is working properly, i.e.
the water is expelled from the washing tub 3 at a prop-
er/nominal drainage flow rate.

[0110] Infact, the drainage flow rate could be reduced
due to the presence of air, or air bubbles, trapped at the
draining pump 26 inlet, in particular at the impeller 72.
[0111] Ingestion of air into the draining pump 26 caus-
es, in fact, loss of prime for the draining pump 26.
[0112] By providing one or more pauses of few sec-
onds for the draining pump 26, for example 2sec for the
off-time period TOFF, just after its activation, for example
5sec for the on-time period TON, the air trapped at the
impeller 72 may be expelled. This allows a correct priming
of the draining pump 26, after one of said pauses, and
the drainage flow rate may advantageously reach its
nominal flow rate.

[0113] Furthermore, the presence of air, or air bubbles,
which reduced the drainage flow rate, is not interpreted
by the laundry washing machine 1, in particular by the
control unit 22, as a malfunctioning of the draining device
25 (for example a draining pump failure). The control unit
22 does not advantageously interrupt the washing pro-
gram and/or display any alarm notification at the interface
unit 22a.

[0114] Therefore a wrong alarm is not notified to the
user.
[0115] Figure 8 exemplary shows the water level in the

washing tub 3 as a function of the time in said draining
phase (step 148), assuming that the draining pump 26
at its first activation (time t=t1) is not working properly
due to air, or bubble air, at the impeller 72.

[0116] Before the draining phase, the water levelin the
washingtub 3is atafirstvalueL1. Attime t=t1 the draining
pump 26 is activated and it is operated for an on-time
period TON. During the on-time period TON the water
level decreases at a low flow rate and reaches a second
value L2, lower than the first value L1. At the end of the
on-time period TON the draining pump 26 is de-activated
(at time t=t2) and stopped for an off-time period TOFF.
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During the off-time period TOFF the water level remains
stable. Atthe end of the off-time period TOFF the draining
pump 26 is activated again (at time t=t3) and the draining
pump 26 is operated for an on-time period TON. In the
embodiment here described, during the on-time period
TON the water level still decreases at a low flow rate and
reaches a third value L3, lower than the second value
L2. This means that the draining pump 26 is still not work-
ing properly due to air, or bubble air, at the impeller 72.
[0117] Atthe end of the on-time period TON the drain-
ing pump 26 is de-activated (at time t=t4) and stopped
again for an off-time period TOFF. During the off-time
period TOFF the water level remains stable. At the end
of the off-time period TOFF the draining pump 26 is ac-
tivated (attime t=t5) and the draining pump 26 is operated
until its final de-activation (at time t=tf), when the washing
tub 3 is empty (water level=0). It has to be noted that
during the final on-time period TON (t>t5) the water level
decreases at a higher flow rate than before, preferably
at its nominal flow rate. This means that the draining
pump 26 is now working properly, preferably at its nom-
inal flow rate, and the air, or bubble air, at the impeller
72 has been advantageously expelled.

[0118] The total draining time Td, i.e. Td=tf-t1, is ad-
vantageously maintained at low value, and in particular
ata lower value than a situation where the draining pump
26 is operated continuously one time and it is not working
properly (as indicated with dashed line W).

[0119] Once the draining phase (step 148) of the last
rinsing cycle (step 145) terminates, the washing program
is completed. At this point, the user may take the laundry
out. In case the washing program is performed in a laun-
dry washing-drying machine, after the last rinsing cycle,
the laundry may be advantageously subjected to adrying
phase inside the washing drum 4 (step 170 in figure 5).
[0120] With reference to the flow chart of Figure 9 an
embodiment of the draining phase (step 148’) of the
method of the invention is illustrated.

[0121] This embodiment differs from that previously
described example with reference to Figure 6 by the fact
that the off-time period during which the draining pump
26 is cyclically stopped vary from a stopping phase and
a subsequent stopping phase.

[0122] Figure 10 depicts an example of the driving sig-
nal of the draining pump 26, more in particular the driving
signal for the pump drive 71, during the preferred em-
bodiment of the draining phase (step 148).

[0123] First of all a temporary variable "n" is set to 1
(step 181°). The variable "n" will be used as a counter.
[0124] In a successive step (step 182’), the draining
pump 26 is activated (at time t=t1; t=t3; t=t5; t=t7) and
the drainage flow rate FR of the liquid flowing through
the draining pump 26 is checked (step 185’).

[0125] Checking of the drainage flow rate FR (step
185’) of the liquid flowing through the draining pump 26
may be carried out in different ways, as already explained
above for the first preferred embodiment.

[0126] In a successive step, a control of the drainage
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flow rate FR is performed (step 187’).

[0127] If the drainage flow rate FR is above, or equal
to, a minimum flow rate FR_min (exit "No" of step 187’)
the draining pump 26 is operated (step 199’) until its final
de-activation (at time t=tf - step 196’).

[0128] The minimum flow rate FR_min is preferably a
value at which the draining pump 26 is considered to be
working properly. For example, the minimum flow rate
FR_min may be set as the nominal flow rate of the drain-
ing pump 26, or preferably a value less than the nominal
flow rate.

[0129] The final de-activation of the draining pump 26
(attime t=tf - step 196’) preferably takes place upon eval-
uation/determination of an end-draining condition (step
194°).

[0130] In a preferred embodiment of the invention, the
end-draining condition (step 194’) corresponds to a con-
dition at which the washing tub 3 is empty, or substantially
empty or the liquid level inside it is below a minimum
liquid level.

[0131] Determination of such end condition is prefer-
ably obtained by means of the level detection device 19,
in particular the pressure sensor 19.

[0132] In a further preferred embodiment, the end-
draining condition (step 194’) preferably corresponds to
the expiration of a prefixed time period.

[0133] Said prefixed time period may be, for example,
a fixed value which is considered sufficient to empty the
washing tub 3 in case it is completely full of water and
the draining pump 26 is working properly at its nominal
flow rate. This may guarantee that any quantity of water
in the washing tub 3 is drained outside at the end of the
prefixed time period.

[0134] In further embodiments, said prefixed time pe-
riod may be differently determined.

[0135] For example, the prefixed time period may be
estimated before activation of the draining pump 26 (step
182’) on the base of the water level detected, preferably
obtained by means of the level detection device 19. The
prefixed time period may be set, advantageously, as a
value sufficient to empty the washing tub 3 containing
the detected level of water.

[0136] If the drainage flow rate FR is below the mini-
mum flow rate FR_min (exit"Yes" of step 187’), the drain-
ing pump 26 is operated for a period of time TON (step
184’), or on-time period TON. The on-time period TON
is preferably a pre-fixed period of time, preferably few
seconds (for example 5sec). In a successive step (step
186’) the draining pump 26 is de-activated (at time t=t2;
t=t4,; t=t6 - step 186’).

[0137] The draining pump 26 is then stopped for a pe-
riod of time TOFF(n) (step 188’), or off-time period
TOFF(n). The off-time period TOFF(n) depends on the
number of time (n-1 times) that the draining pump has
been already activated.

[0138] The value of the off-time period TOFF(n) s pref-
erably determined in steps 189, 190’ and 191’, as ex-
plained below.
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[0139] In step 189, a control of the counter n is per-
formed.
[0140] If the counter n is equal to 1 (exit "Yes" of step

189’), i.e. when the draining pump 26 has been activated
for the first time, the off-time period TOFF(n)=TOFF(1)
is set to a fixed value TO (step 190’), preferably few sec-
onds (for example 2sec).

[0141] If the counter n is greater than to 1 (exit "No" of
step 189’), i.e. when the draining pump 26 has been al-
ready activated at least one time, the off-time period
TOFF(n) is set to a value which is calculated by adding
an incremental value A(n) to the off-time period TOFF(n-
1) utilized for stopping the draining pump 26 in a previous
activation, i.e. TOFF(n)=TOFF(n-1)+A(n). It has to be
noted that the incremental value A(n) may be either pos-
itive or negative.

[0142] Inapreferred embodiment, the incremental val-
ue A(n) may be set as a fixed value, for example A(n)=A,
preferably few seconds (for example A(n)=A=2sec).
[0143] In a further preferred embodiment, the incre-
mental value A(n) may be successively and constantly
incremented, for example A(n)=A(n-1)+K wherein K is a
constant (for example K=2sec).

[0144] In a further preferred embodiments, the incre-
mental value A(n) may be linked to the detected/meas-
ured flow rate FR. For example, if the detected/measured
flow rate FR does not increases in successive activation
and de-activation, the incremental value A(n) may be in-
creased and if the detected/measured flow rate FR in-
creases the incremental value A(n) may be decreased.
[0145] Itis clear that any other criterion may be used
to determine said incremental value A(n).

[0146] Successively, the draining phase proceeds go-
ing back to the draining pump activation (step 182’) while
the counter n is incremented (step 192’).

[0147] The steps above described of operating and
stopping the draining pump 26 (steps 184’ and 188’) are
therefore cyclically repeated. They are cyclically repeat-
ed until the drainage flow rate FR is above, or equal to,
the minimum flow rate FR_min (exit "No" of step 187’)
and the draining pump 26 is definitely de-activated (at
time t=tf - step 196’), as explained above. This happens
when the draining pump 26 is considered to be working
properly, preferably when the drying pump 26 is draining
liquid at its nominal flow rate.

[0148] According to a preferred advantageous aspect
of the invention, the provision of two or more off-time
periods TOFF(n) after the activation of the draining pump
26, guarantees thatthe draining pump 26 is working prop-
erly, i.e. the water is expelled from the washing tub 3 at
a proper/nominal drainage flow rate.

[0149] In fact, as said above, the drainage flow rate
could be reduced due to the presence of air, or air bub-
bles, trapped at the draining pump 26 inlet, in particular
at the impeller 72.

[0150] By providingtwo or more pauses of few seconds
for the draining pump 26, for the off-time period TOFF(n),
just after its activation, for the on-time period TON, the

10

15

20

25

30

35

40

45

50

55

airtrapped atthe impeller 72 may be expelled. This allows
a correct priming of the draining pump 26, after one of
said pauses, and the drainage flow rate may advanta-
geously reach its nominal flow rate.

[0151] Furthermore, the presence of air, or air bubbles,
which reduced the drainage flow rate, is not interpreted
by the laundry washing machine 1, in particular by the
control unit 22, as a malfunctioning of the draining device
25 (for example a draining pump failure). The control unit
22 does not interrupt the washing program and/or display
any alarm notification at the interface unit 22a.

[0152] Therefore a wrong alarm is not notified to the
user.
[0153] Figure 11 exemplary shows the water level in

the washing tub 3 as a function of the time in said draining
phase (step 148’), assuming that the draining pump 26
at its first activation (time t=t1) is not working properly
due to air, or bubble air, at the impeller 72.

[0154] Before the draining phase, the water levelin the
washingtub 3is atafirstvalueL1. Attime t=t1 the draining
pump 26 is activated and it is operated for an on-time
period TON. During the on-time period TON the water
level decreases at a low flow rate and reaches a second
value L2, lower than the first value L1. At the end of the
on-time period TON the draining pump 26 is de-activated
(at time t=t2) and stopped for a first off-time period
TOFF(1). During the first off-time period TOFF(1) the wa-
ter level remains stable. At the end of the first off-time
period TOFF(1) the draining pump 26 is activated again
(at time t=t3) and the draining pump 26 is operated for
an on-time period TON. In the embodiment here de-
scribed, during the on-time period TON the water level
still decreases at a low flow rate and reaches a third value
L3, lower than the second value L2. This means that the
draining pump 26 is still not working properly due to air,
or bubble air, at the impeller 72.

[0155] Atthe end of the on-time period TON the drain-
ing pump 26 is de-activated (at time t=t4) and stopped
again for a second off-time period TOFF(2). The second
off-time period TOFF(2) is preferably greater than the
first off-time period TOFF(1), for example
TOFF(2)=TOFF(1)+A. During the second off-time period
TOFF(2) the water level remains stable. At the end of the
second off-time period TOFF(2) the draining pump 26 is
activated (at time t=t5) and the draining pump 26 is op-
erated for an on-time period TON. In the embodiment
here described, during the on-time period TON the water
level still decreases at a low flow rate and reaches a
fourth value L4, lower than the third value L3. This means
that the draining pump 26 is still not working properly due
to air, or bubble air, at the impeller 72.

[0156] Atthe end of the on-time period TON the drain-
ing pump 26 is de-activated (at time t=t6) and stopped
for a third off-time period TOFF(3). The third off-time pe-
riod TOFF(3) is preferably greater than the second off-
time period TOFF(2), for example TOFF(3)=TOFF(2)+A.
During the third off-time period TOFF(3) the water level
remains stable.
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[0157] At the end of the third off-time period TOFF(3)
the draining pump 26 is activated (at time t=t7) and the
draining pump 26 is operated until its final de-activation
(at time t=tf), when the washing tub 3 is empty (water
level=0). It has to be noted that during the final on-time
period TON (t>t7) the water level decreases at a higher
flow rate than before, preferably at its nominal flow rate.
This means that the draining pump 26 is now working
properly, preferably at its nominal flow rate, and the air,
or bubble air, at the impeller 72 has been advantageously
expelled.

[0158] The total draining time Td, i.e. Td=tf-t1, is ad-
vantageously maintained at low value, and in particular
ata lower value than a situation where the draining pump
26 is operated continuously one time and it is not working
properly (as indicated with dashed line W).

[0159] With reference to the flow chart of Figure 12
another example of the draining phase (step 148") not
falling under the scope of the invention is illustrated.
[0160] According to this example, the draining phase
(step 148") is carried out by firstly operating the draining
pump 26 and comprises a step of stopping it for a pre-
determined period of time before operating it until the end
of the draining phase.

[0161] Figure 13 depicts the driving signal of the drain-
ing pump 26, more in particular the driving signal for the
pump drive 71, during this of the draining phase (step
148").

[0162] In afirst step (step 182"), the draining pump 26
is activated (at time t=t1). The draining pump 26 is oper-
ated for a period of time TON1 (step 184"), or first on-
time period TON1. The first on-time period TON1 is pref-
erably a pre-fixed period of time, preferably few seconds
(for example 5sec).

[0163] The draining pump 26 is then de-activated (at
time t=t2 - step 186"). The draining pump 26 is stopped
for a period of time TOFF1 (step 188"), or first off-time
period TOFF1. The first off-time period TOFF1 is prefer-
ably a pre-fixed period of time, preferably few seconds
(for example 2sec).

[0164] The draining pump 26 is then activated (at time
t=t3 - step 190"). The draining pump 26 is operated for
a period of time TON2 (step 192"), or second on-time
period TONZ2. The draining pump 26 is then definitely de-
activated (attime t=tf - step 196") at the end of the second
on-time period TON2.

[0165] The final de-activation of the draining pump 26
(at time t=tf) and therefore the duration of the second on-
time period TON2, preferably takes place upon evalua-
tion/determination of an end-draining condition (step
194").

[0166] In a preferred embodiment of the invention, the
end-draining condition (step 194") corresponds to a con-
dition at which the washing tub 3 is empty, or substantially
empty or the liquid level inside it is below a minimum
liquid level.

[0167] Determination of such end condition is prefer-
ably obtained by means of the level detection device 19,
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in particular the pressure sensor 19.

[0168] In a further preferred embodiment, the end-
draining condition (step 194") preferably corresponds to
the expiration of a prefixed second on-time period TON2.
[0169] Said second on-time period TON2 may be, for
example, a fixed value which is considered sufficient to
empty the washing tub 3 in case it is completely full of
water and the draining pump 26 is working properly at its
nominal flow rate. This may guarantee that any quantity
of water in the washing tub 3 is drained outside at the
end of the second on-time period TON2.

[0170] In further embodiments, said second on-time
period TON2 may be differently determined. For exam-
ple, the second on-time period TON2 may be estimated
at the beginning of the draining phase, for example at
time t=t1, on the base of the water level detected, pref-
erably obtained by means of the level detection device
19. The second on-time period TON2 may be set, ad-
vantageously, as a value sufficient to empty the washing
tub 3 containing the detected level of water.

[0171] According to this example, the provision of the
first off-time period TOFF 1 after the first activation of the
draining pump 26, guarantees that the draining pump 26
is working properly, i.e. the water is expelled from the
washing tub 3 at a proper/nominal drainage flow rate.
[0172] In fact, as said above, the drainage flow rate
could be reduced due to the presence of air, or air bub-
bles, trapped at the draining pump 26 inlet, in particular
at the impeller 72.

[0173] By providing a pause of few seconds for the
draining pump 26, for example 2sec for the first off-time
period TOFF1, just after its first activation, for example
5sec for the first on-time period TOFF1, the air trapped
at the impeller 72 may be expelled. This allows a correct
priming of the draining pump 26, after the pause, and the
drainage flow rate may advantageously reach its nominal
flow rate.

[0174] Furthermore, the presence of air, or air bubbles,
which reduced the drainage flow rate, is not interpreted
by the laundry washing machine 1, in particular by the
control unit 22, as a malfunctioning of the draining device
25 (for example a draining pump failure). The control unit
22 does not interrupt the washing program and/or display
any alarm notification at the interface unit 22a.

[0175] Therefore a wrong alarm is not notified to the
user.
[0176] Furthermore, advantageously, after a short pe-

riod of time, for example 7 seconds which is the sum of
the first on-time period TON1 and the first off-time period
TOFF1 (i.e. time t=t3), the draining pump 26 in made
work properly and the drainage flow rate of the water
from the washing tub 3 has its nominal value.

[0177] Preferably, the sum of the first on-time period
TON1 and the first off-time period TOFF1 is kept at low
values, preferably lower than the second on-time period
TON2, in particular when the second on-time period
TON2 is a pre-fixed period of time.

[0178] According to an advantageous aspect of the in-
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vention, the first operation of the draining pump 26 is
always followed by a stopping phase for the first off-time
period TOFF1, independently of the drainage flow rate
during the first on-time period TON1.

[0179] From the above it follows that the first operation
of the draining pump 26 is always followed by a stopping
phase for a first off-time period TOFF1 and this stopping
phase is always carried out before evaluation of the end-
draining condition, i.e. t3<ff.

[0180] Figure 14 exemplary shows the water level in
the washing tub 3 as a function of the time in the draining
phase (step 148") above described assuming that the
draining pump 26 at its first activation (time t=t1) is not
working properly due to air, or bubble air, at the impeller
72.

[0181] Before the draining phase, the water levelinthe
washingtub 3is atafirstvalue L1. Attime t=t1 the draining
pump 26 is activated and it is operated for a first on-time
period TON1. During the first on-time period TON1 the
water level decreases at a low flow rate and reaches a
second value L2, lower than the first value L1. At the end
of the first on-time period TON1 the draining pump 26 is
de-activated (at time t=t2) and stopped for a first off-time
period TOFF1. During the first off-time period TOFF1 the
water level remains stable. At the end of the first off-time
period TOFF1 the draining pump 26 is activated (at time
t=t3) and the draining pump 26 is operated for a second
on-time period TON2 until its final de-activation (at time
t=tf), when the washing tub 3 is empty (water level = 0).
It has to be noted that during the second on-time period
TON2 the water level decreases at a higher flow rate
than before, preferably at its nominal flow rate.

[0182] This means that the draining pump 26 is now
working properly and the air, or bubble air, at the impeller
72 has been expelled.

[0183] The total draining time Td, i.e.
Td=TON1+TOFF1+TON2, is advantageously main-
tained atlow value, and in particular at a lower value than
a situation where the draining pump 26 is operated con-
tinuously one time and it is not working properly (as in-
dicated with dashed line W).

[0184] It has thus been shown that the present inven-
tion allows all the set objects to be achieved. In particular,
it makes it possible to avoid that the washing program
lasts longer than desired due to presence of air at the
draining pump inlet, as it happens in the laundry washing
machines of the prior art.

[0185] It is underlined that the laundry washing ma-
chine illustrated in the enclosed figures, and with refer-
ence to which some embodiments of the method accord-
ing to the invention have been described, is preferably
of the front-loading type; however itis clear that the meth-
od according to the invention can be applied as well to a
top-loading washing machine, substantially without any
modification.

[0186] Furthermore, the draining phase of the method
above illustrated has been described as the last phase
of a rinsing cycle. Nevertheless, the present invention
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may be applied at any draining phase in a method for
washing laundry wherein liquid must be expelled from
the washing tub.

[0187] Ithastonotedthat, furthermore, thatthe method
preferably comprises control steps for monitoring the cor-
rect working of the laundry washing machine. For exam-
ple, the method may interrupt the washing program and
displays an alarm message if the time duration of the
washing program exceeds a maximun allowed duration
(timeout).

[0188] While the presentinvention has been described
with reference to the particular embodiments and exam-
ples shown in the figures, it should be noted that the
present invention is not limited to the specific embodi-
ments illustrated and described herein; on the contrary,
further variants of the embodiments and examples de-
scribed herein fall within the scope of the present inven-
tion, which is defined in the claims.

Claims

1. Method for washing laundry in a laundry washing
machine (1) of the type comprising:

- a washing tub (3) external to a rotatable wash-
ing drum (4) adapted to receive laundry;

- a water supply circuit (5) to supply water into
said washing tub (3);

- a washing/rinsing products supplier (6) to sup-
ply washing/rinsing products into said washing
tub (3);

- a draining device (25) comprising a draining
pump (26) for draining liquid from said washing
tub (3);

the method comprising at least a draining phase
(148; 148’; 148") for draining liquid from said
washing tub (3) by means of said draining device
(25), wherein said draining phase (148; 148’;
148") comprises the steps of:

a) activating (182; 182’) said draining pump
(26);

b) checking (185; 185’) the drainage flow
rate (FR) of the liquid flowing through said
draining pump (26),

and

- if said drainage flow rate (FR) of the liquid flow-
ing through said draining pump (26) is above or
equal to a minimum flow rate threshold, then

d) operating (199; 199’) said draining pump
(26) and de-activating (186; 186’) said
draining pump (26) when an end-draining
condition is reached (194; 194’),

- if said drainage flow rate (FR) of the liquid flow-
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ing through said draining pump (26) is below a
minimum flow rate threshold, then

e1) operating (184; 184’) said draining
pump (26) for an on-time period (TON);
e2) de-activating (186; 186’) said draining
pump (26);

e3) stopping (188; 188’) said draining pump
(26) for an off-time period (TOFF; TOFF(n));
and

e4) going back to step a)

characterized in that said step e3) is performed
two or more times, said off-time period (TOFF;
TOFF(n)) used in each of said steps e3) per-
formed as second or following being varied with
respect of the off-time period (TOFF; TOFF(n-
1)) used in a step €3) previously performed.

Method according to claim 1, characterized in that
said off-time period (TOFF; TOFF(n)) used in each
of said steps e3) performed as second or following
being varied by adding an incremental time period
(A(n)) to the off-time period (TOFF; TOFF(n)) used
in a step e3) previously performed.

Method according to claim 2, characterized in that
said incremental time period (A(n)) is a constant val-
ue (A).

Method according to claim 2, characterized in that
said incremental time period (A(n)) is varied accord-
ing to said drainage flow rate (FR).

Method according to claim 4, characterized in that
if said drainage flow rate (FR) does not increase,
said incremental time period (A(n)) is increased.

Method according to claim 4, characterized in that
if said drainage flow rate (FR) increases, said incre-
mental time period (A(n)) is decreased.

Method according to any of the preceding claims,
characterized in that said minimum flow rate
threshold is a value lower than the nominal flow rate
of said draining pump (26).

Method according to any of the preceding claims,
characterized in that said end-draining condition
occurs when the liquid inside said washing tub (3)
goes below a minimum liquid level.

Method according to any of the preceding claims,
characterized in that said end-draining condition
occurs at the expiration of a prefixed time period.

Method according to claim 9, characterized in that
said prefixed time period is evaluated on the base
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of the liquid level detected in a further step a1), car-
ried out before said step a), of detecting the liquid
level inside said washing tub (3).

Method according to any of the preceding claims,
characterized in that said drainage flow rate (FR)
is evaluated on the base of the detected/measured
value of the liquid level inside the washing tub (3)
over the time.

Method according to any of the preceding claims,
characterized in that said drainage flow rate (FR)
is evaluated by means of a flowmeter arranged
downstream of said draining pump (26).

Patentanspriiche

1.

Verfahren zum Waschen von Wasche in einer Wa-
sche-Waschmaschine (1) des Folgendes umfassen-
den Typs:

- einen von einer drehbaren Waschtrommel (4),
die ausgelegtist, um Wasche aufzunehmen, ex-
ternen Waschtrog (3);

- einen Wasserversorgungskreislauf (5) zum
Zufuhren von Wasser in den Waschtrog (3);

- eine Wasch-/Spulmittelzufuhr (6) zum Zufih-
ren von Wasch-/Spulmittel in den Waschtrog
(3)

- eine eine Entleerungspumpe (26) umfassende
Entleerungsvorrichtung (25) zum Entleeren von
Flussigkeit aus dem Waschtrog (3);

wobei das Verfahren wenigstens eine Entleerungs-
phase (148; 148’; 148") zum Entleeren von Flissig-
keit aus dem Waschtrog (3) mittels der Entleerungs-
vorrichtung (25) umfasst, wobei die Entleerungspha-
se (148; 148’; 148") die folgenden Schritte umfasst:

a) Aktivieren (182; 182’) der Entleerungspumpe
(26);
b) Uberpriifen (185; 185’) der
EntleerungsflieRgeschwindigkeit (FR) der durch
die Entleerungspumpe (26) flieRenden Flussig-
keit,

und

- wenn die EntleerungsflieRgeschwindigkeit
(FR) der durch die Entleerungspumpe (26) flie-
Renden Flussigkeit auf oder tGber einer Mindest-
flieRgeschwindigkeitsschwelle liegt, d) Betati-
gen (199; 199’) der Entleerungspumpe (26) und
Deaktivieren (186; 186’) der Entleerungspumpe
(26), wenn eine Entleerung-beenden-Bedin-
gung erreicht ist (194; 194"),

- wenn die EntleerungsflieRgeschwindigkeit
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(FR) der durch die Entleerungspumpe (26) flie-
Renden Flissigkeit unterhalb einer Mindest-
flieBgeschwindigkeitsschwelle liegt,

e1) Betatigen (184; 184’) der Entleerungs-
pumpe (26) fir eine Einschaltzeitdauer
(TON);

e2) Deaktivieren (186; 186’) der Entlee-
rungspumpe (26);

e3) Anhalten (188; 188’) der Entleerungs-
pumpe (26) fur eine Ausschaltzeitdauer
(TOFF; TOFF(n)); und

e4) Zurlickkehren zu Schritt a)

dadurch gekennzeichnet, dass der Schritt e3)
zweimal oder 6fter vorgenommen wird und die
in jedem der Schritte e3), die als zweites Mal
oder Folgemal vorgenommen werden, verwen-
dete Ausschaltzeitdauer (TOFF; TOFF(n)) be-
zogen auf die in einem zuvor vorgenommenen
Schritt e3) verwendete Ausschaltzeitdauer
(TOFF; TOFF(n-1)) variiert wird.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Ausschaltzeitdauer (TOFF;
TOFF(n)), die in jedem der als zweites Mal oder Fol-
gemal vorgenommenen Schritte e3) verwendet wird,
durch Hinzufligen einer inkrementellen Zeitdauer
(A(n)) zu der in einem zuvor vorgenommenen Schritt
e3) verwendeten Ausschaltzeitdauer (TOFF;
TOFF(n)) variiert wird.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass die inkrementelle Zeitdauer (A(n))
ein Konstantwert (A) ist.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass die inkrementelle Zeitdauer (A(n))
gemal der EntleerungsflieRgeschwindigkeit (FR)
variiert wird.

Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass die inkrementelle Zeitdauer (A(n))
erhoht wird, wenn sich die EntleerungsflieRge-
schwindigkeit (FR) nicht erhéht.

Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass die inkrementelle Zeitdauer (A(n))
verringert wird, wenn sich die EntleerungsflieRge-
schwindigkeit (FR) erhdht.

Verfahren nach einem beliebigen der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass die
MindestflieRgeschwindigkeitsschwelle ein Wert ist,
der niedriger als die Soll-FlieRgeschwindigkeit der
Entleerungspumpe (26) ist.

Verfahren nach einem beliebigen der vorstehenden
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Anspriiche, dadurch gekennzeichnet, dass die
Entleerung-beenden-Bedingung auftritt, wenn die
Flussigkeit innerhalb des Waschtrogs (3) unterhalb
eines Mindestflissigkeitspegels absinkt.

Verfahren nach einem beliebigen der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass die
Entleerung-beenden-Bedingung bei Ablauf einer zu-
vor festgelegten Zeitdauer auftritt.

Verfahren nach Anspruch 9, dadurch gekenn-
zeichnet, dass die zuvor festgelegte Zeitdauer auf
Grundlage des Flussigkeitspegels beurteilt wird, der
in einem weiteren vor dem Schritt a) durchgefiihrten
Schritt a1) zum Ermitteln des Flissigkeitspegels in-
nerhalb des Waschtrogs (3) ermittelt wird.

Verfahren nach einem beliebigen der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass die
EntleerungsflieRgeschwindigkeit (FR) auf Grundla-
ge des ermittelten/gemessenen Werts des Flussig-
keitspegels innerhalb des Waschtrogs (3) im Zeit-
verlauf beurteilt wird.

Verfahren nach einem beliebigen der vorstehenden
Anspriiche, dadurch gekennzeichnet, dass die
EntleerungsflieRgeschwindigkeit (FR) mittels eines
der Entleerungspumpe (26) nachgelagert angeord-
neten Durchflussmessers beurteilt wird.

Revendications

1.

Procédé pour laver du linge dans une machine a
laver (1) du type comprenant :

- une cuve de lavage (3) a I'extérieur d’un tam-
bour de lavage (4) rotatif apte a recevoir du
linge ;

- un circuit (5) d’alimentation en eau pour ame-
ner de I'eau dans ladite cuve de lavage (3) ;

- un alimentateur (6) de produits de lavage/rin-
cage pour amener des produits de lavage/rin-
cage dans ladite cuve de lavage (3) ;

- un dispositif de vidange (25) comprenant une
pompe de vidange (26) pour vidanger le liquide
de ladite cuve de lavage (3),

le procédé comprenant au moins une phase de vi-
dange (148 ; 148’ ; 148") pour vidanger le liquide de
ladite cuve de lavage (3) au moyen du dispositif de
vidange (25),

dans lequel la phase de vidange (148 ; 148’ ; 148")
comprend les étapes consistant a :

a) activer (182 ; 182’) ladite pompe de vidange
(26) ;
b) vérifier (185 ; 185’) le débit (FR) de vidange
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du liquide s’écoulant a travers ladite pompe de
vidange (26), et

- si ledit débit (FR) de vidange du liquide
s’écoulant a travers ladite pompe de vidan-
ge (26) est supérieur ou égal a un seuil mi-
nimal de débit, alors

d) faire fonctionner (199 ; 199’) ladite
pompe de vidange (26) et désactiver
(186 ; 186’) ladite pompe de vidange
(26) quand on a atteint un état (194 ;
194’) de fin de vidange,

- si ledit débit (FR) de vidange du liquide
s’écoulant a travers ladite pompe de vidan-
ge (26) est inférieur a un seuil minimal de
débit, alors

e1) faire fonctionner (184 ; 184’) ladite
pompe de vidange (26) pendant une
période a I'heure (TON) ;

e2) désactiver (186 ; 186’) ladite pom-
pe de vidange (26) ;

e3) arréter (188 ; 188’) ladite pompe de
vidange (26) pendant une période de
marche a vide (TOFF ; TOFF(n)) ; et
e4) revenir a I'étape a),

caractérisé en ce qu’on effectue I'étape
e3) deux fois ou plus, ladite période de mar-
che a vide (TOFF ; TOFF(n)) utilisée dans
chacune desdites étapes e3) et effectuée
pour la seconde fois ou plus étant modifiée
par rapport a la période de marche a vide
(TOFF ; TOFF(n-1)) utilisée dans une étape
e3) effectuée auparavant.

Procédé selon larevendication 1, caractérisé en ce
que on fait varier ladite période de marche a vide
(TOFF ; TOFF(n)) utilisée dans chacune desdites
étapes e3) et effectuée pour la seconde fois ou plus
en ajoutant par petits pas une période (A(n)) a la
période de marche a vide (TOFF ; TOFF(n)) utilisée
dans une étape e3) effectuée auparavant.

Procédé selon larevendication 2, caractérisé en ce
que ladite période de temps incrémentielle (A(n)) est
une valeur constante (A).

Procédé selon larevendication 2, caractérisé en ce
que on fait varier ladite période de temps incrémen-
tielle (A(n)) selon ledit débit (FR) de vidange.

Procédé selon larevendication 4, caractérisé en ce
que, si ledit débit (FR) de vidange n’augmente pas,
on augmente ladite période de temps incrémentielle

(A(n)).
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Procédé selon larevendication 4, caractérisé en ce
que, si ledit débit (FR) de vidange augmente, on
diminue ladite période de temps incrémentielle

(A(n)).

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que ledit seuil mi-
nimal de débit est une valeur inférieure au débit no-
minal de ladite pompe de vidange (26).

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que ledit état de fin
de vidange se produit quand le liquide a I'intérieur
de ladite cuve de lavage (3) descend en dessous
d’un niveau minimal de liquide.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que ledit état de fin
de vidange se produit a I'expiration d’une période
prédéterminée.

Procédé selon larevendication 9, caractérisé en ce
que ladite période prédéterminée est évaluée sur la
base du niveau de liquide détecté dans une autre
étape a1), exécutée avant ladite étape a), de détec-
tion du niveau de liquide a l'intérieur de ladite cuve
de lavage (3).

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que ledit débit (FR)
de vidange est évalué sur la base de la valeur dé-
tectée/mesurée du niveau de liquide a l'intérieur de
ladite cuve de lavage (3) au fil du temps.

Procédé selon 'une quelconque des revendications
précédentes, caractérisé en ce que ledit débit (FR)
de vidange est évalué au moyen d’un débitmeétre dis-
posé en aval de ladite pompe de vidange (26).
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