
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

25
7 

99
6

A
1

TEPZZ¥ 57996A_T
(11) EP 3 257 996 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
20.12.2017 Bulletin 2017/51

(21) Application number: 16174134.3

(22) Date of filing: 13.06.2016

(51) Int Cl.:
D06F 33/02 (2006.01) D06F 58/28 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(71) Applicant: Electrolux Appliances Aktiebolag
105 45 Stockholm (SE)

(72) Inventors:  
• DE BERNARDO, Andrea

34180 Ljungby (SE)

• ALTINIER, Fabio
33080 Porcia (IT)

• CORSO, Lorenzo
33080 Porcia (IT)

• GIROTTO, Terenzio
33080 Porcia (IT)

• STOCCO, Piero
33080 Porcia (IT)

(74) Representative: Electrolux Group Patents
AB Electrolux 
Group Patents
105 45 Stockholm (SE)

(54) METHOD FOR OPERATING A LAUNDRY TREATMENT APPLIANCE AND LAUNDRY 
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(57) Method for operating a laundry treatment appli-
ance (2), comprising a casing (6) within which a drum
(36) rotated by a motor (68) is arranged, an opening (28)
provided in the casing (6) for loading the laundry into said
drum (36) and a door (24) adapted to open or to close
said opening (28), whereby said door (24) gives access
to said drum (36) and is lockable by means of a door lock
(58), and whereby said appliance (2) performs a laundry
treatment cycle, comprising the steps of:
a) selecting a laundry treatment process;
b) loading laundry into said drum (36);
c) starting said laundry treatment process;
d) locking said door (24) by actuating said door lock (58);
e) estimating the amount of laundry load;
f) issuing a notification if the amount of laundry lies out-
side a laundry load threshold range;
g) if the amount of laundry lies outside said laundry load
threshold range, checking whether safety/security con-
ditions for unlocking said door lock (58) are met; if said
conditions are met, providing an unlocking enablement
of said door lock (58);
h) maintaining said unlocking enablement of said door
lock (58) for a prescribed waiting amount of time, thereby
allowing the user to change the amount of laundry load;
i) determining if an interaction occurred which is linked
to a possible access of laundry in said drum (36);
j) if said interaction did not occur, prosecuting the laundry
treatment process with one set of operational parame-

ters;
k) if said interaction has occurred, performing step d) and
one of the following:
- prosecuting said laundry treatment process with said
one set of operational parameters, or
- prosecuting said laundry treatment process with anoth-
er set of operational parameters different from said one
set of operational parameters, or

l) performing steps e) to k) up to a prescribed number of
times.
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Description

Field of the invention

[0001] The present invention concerns the field of laun-
dry treating techniques. In particular, the present inven-
tion refers to a method for operating a laundry treatment
appliance and to a laundry treating appliance operating
according to such method.

Background Art

[0002] Nowadays the use of laundry treatment 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),
as well as laundry dryers (i.e. laundry machines which
can only dry laundry without washing it), is widespread.
[0003] In the present description the term "laundry
treatment appliance" will refer to both simple laundry
washing machines and laundry washing-drying ma-
chines. Laundry treatment appliances adapted for wash-
ing laundry generally comprise an external casing pro-
vided with a washing tub which contains a rotatable per-
forated drum where the laundry is placed. A loading/un-
loading door ensures access to the drum. Laundry treat-
ment appliances typically comprise a water supply unit
and a products supply unit, preferably a drawer, for the
introduction of water and washing/rinsing products (i.e.
detergent, softener, rinse conditioner, etc.) into the tub.
Known laundry treatment appliances are also provided
with water draining devices that may operate during dif-
ferent phases of the washing program to drain the dirty
water.
[0004] According to the known technique, a complete
laundry treating program or progress typically includes
different phases during which the laundry to be washed
is subjected to adequate treatments. A treating cycle usu-
ally comprises a main washing phase during which the
laundry is treated by means of water and a detergent.
The water is typically heated to a predetermined temper-
ature based on the washing program selected by the us-
er. It is also possible that hot water is introduced into the
tub from the hot water mains. During the main washing
phase the drum is rotated, so as to apply also a mechan-
ical cleaning action on the laundry. At the end of the main
washing phase the drum is typically rotated at high rota-
tional speed, so in such a way that dirty washing liquid
(i.e. water mixed with detergent) is extracted from the
laundry, and this dirty washing liquid is drained to the
outside by the water draining devices.
[0005] A successive step of the cycle typically com-
prises a rinsing phase which usually comprises one or
more rinsing cycles/steps. In a rinsing cycle, clean rinse
water may be first added to the laundry. The rinse water
is absorbed by the laundry and the rinse water removes
from the laundry detergent and/or dirty water not previ-

ously removed by washing liquid in the main washing
cycle. The drum is then rotated to extract water and dirty
water/detergent from the laundry: the dirty water extract-
ed is drained from the tub to the outside by the water
draining devices.
[0006] After a rinsing phase, one or more final spinning
phases may be provided for the extraction of the residual
water contained in the wet laundry. The water extracted
during the spinning phase is drained towards the outside
by means of the water draining devices (during or after
the spinning phase).
[0007] Laundry dryers are household appliances built
for drying clothes and comprise a drying chamber or drum
into which the clothes to be dried are introduced. The
drying chamber is rotatable supported within a cabinet
and made to rotate by means of a driving motor, typically
consisting of an electric motor connected to the drying
chamber via a belt.
[0008] In a combined washer/dryer, the drying cham-
ber is the drum which is arranged inside a tub, and one
or more drying phases are added which typically com-
mence after the rinsing phases. The drying phase usually
involves spinning the drum and applying hot air to the
laundry.
[0009] The quality of the washing and/or drying proc-
ess depends on several factors. One important factor is
the amount of laundry loaded into the drum. If the drum
is overloaded, the various laundry pieces can not perform
a tumbling motion and their mutual contact can prevent
detergent to homogeneously reach all surfaces. On the
other hand, the drum can be underloaded without the
user noticing, allowing for more laundry to be treated in
the desired laundry treatment process.
[0010] The document WO 01/71085 A1 describes per-
forming a wash cycle in a laundry treatment appliance.
At the end of the wash cycle the machine notifies the
user that she or he has overloaded the machine.

Summary of the invention

[0011] The aim of the invention is to provide a method
for operating a laundry treatment appliance which opti-
mizes the quality of the laundry treatment process.
[0012] It is a further aim of the invention to provide a
laundry treatment appliance which allows performing an
optimized laundry treatment process.
[0013] In a first aspect, the invention relates to a meth-
od for operating a laundry treatment appliance, compris-
ing a casing within which a drum rotated by a motor is
arranged, an opening provided in the casing for loading
the laundry into the drum and a door adapted to open or
to close the opening, whereby the door gives access to
the drum and is lockable by means of a door lock, and
whereby the appliance performs a laundry treatment cy-
cle, comprising the steps of:

a) selecting a laundry treatment process;
b) loading laundry into the drum;
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c) starting the laundry treatment process;
d) locking the door by actuating the door lock;
e) estimating the amount of laundry load;
f) issuing a notification if the amount of laundry lies
outside a laundry load threshold range;
g) if the amount of laundry lies outside this laundry
load threshold range, checking whether safety/se-
curity conditions for unlocking the door lock are met;
if these conditions are met, providing an unlocking
enablement of the door lock;
h) maintaining the unlocking enablement of the door
lock for a prescribed waiting amount of time, thereby
allowing the user to change the amount of laundry
load;
i) determining if an interaction occurred which is
linked to a possible access of laundry in the drum;
j) if this interaction did not occur, prosecuting the
laundry treatment process with one set of operational
parameters;
k) if this interaction has occurred, performing step d)
and one of the following:

- prosecuting the laundry treatment process with
the one set of operational parameters, or

- prosecuting the laundry treatment process with
another set of operational parameters different
from the one set of operational parameters, or

l) performing steps e) to k) up to a prescribed number
of times.

[0014] Preferred embodiments of the invention are de-
scribed in relation to the dependent claims and the de-
scription of the enclosed drawings.
[0015] The invention is based on the consideration that
the performance of a laundry treatment appliance can be
improved if the amount of laundry to be treated is ade-
quately chosen. The effectiveness of a laundry treatment
cycle depends on the ratios of water, detergent and laun-
dry in the tub, the freedom of laundry to move in the drum
and other factors. These factors can depend on the spe-
cific laundry treatment cycle chosen. Especially an over-
load of the laundry can prevent the laundry from getting
in contact with water and detergent in a homogenous
way. In the case of a drying operation, an overload can
prevent hot air to reach all surfaces of the laundry in a
homogeneous way.
[0016] Applicant has found that an overloading of laun-
dry into the drum or a small amount of laundry with re-
spect to those ideal for the selected program and per-
forming the treatment cycle with this overload/underload
condition can be prevented by communicating to the user
an overload or underload condition and to allow the user
to change the amount of laundry essentially before the
laundry treatment phases in which the laundry is treated
by water and/or air is being started. A change of laundry
after the laundry treatment process has started involves
accessing the door of the appliance. This access should

granted only if certain safety and/or security conditions
are met in order to prevent possible harm and damage
to user and machine. The door lock is thus in a specific
and controlled way only enabled for unlocking if these
conditions are met.
[0017] The steps a) and b) can be performed in the
order a), b), so that first the laundry treatment process is
selected and then laundry is loaded into the drum. These
two steps can also be performed in the reverse order,
where first laundry is loaded into the drum and then the
process is selected. It is also possible that, in both orders,
these two steps overlap at least partially in time.
[0018] The term "conditions" comprises at least one
condition. It comprises only one condition or two or more
conditions.
[0019] Preferably, the conditions comprise the condi-
tion of the tub being filled with essentially no water or
filled with water which is below a predetermined threshold
water level. Preferably, this threshold water level is below
the lowest point of the opening for the laundry door in the
appliance.
[0020] Preferably, the conditions comprise the condi-
tion of the drum not rotating. The conditions can also
comprise the condition that the drum is not driven by the
motor and its rotating speed is below a rotation speed
threshold value. The condition can also be realized such
that the laundry treatment process is currently not in a
spinning phase.
[0021] Preferably, the method further comprises the
step of:

m) if the laundry treatment process is prosecuted
with the laundry load being outside the laundry load
threshold range, maintaining the notification during
the laundry treatment process and or/issuing this
and/or another notification at the end of the laundry
treatment process.

[0022] In this way, the user is informed about the non-
optimal condition, in which the laundry load is either too
large or too small for an optimized laundry treatment. The
user can recognize the link between the non-optimal load
condition and the treatment result. The user is therefore
prevented from linking the deficiency in the treatment re-
sult to the malfunctioning or overall quality of the laundry
treatment appliance.
[0023] Preferably, providing the unlocking enablement
comprises unlocking the door lock. The lock is thereby
unlocked actively by the appliance, and the user can open
the door and adjust the amount of laundry.
[0024] Alternatively, the unlocking enablement com-
prises enabling a user interaction, whereby performing
this user interaction unlocks the door lock. The enabled
user interaction is preferably an actuation or operation
of a user interface element, preferably a button. As a
preferred example, the operation of a user interface el-
ement is touching and/or pressing a button, especially a
pause button, i.e. a button that will pause the current
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laundry treatment phase. In a further preferred variant,
the user interaction is operating a door handle. When the
door handle is operated, the lock is unlocked, and the
door can be opened.
[0025] Providing the unlocking enablement advanta-
geously comprises issuing a signal and/or message. In
this way, the user is notified about the new condition of
the appliance. The signal can be an acoustic and/or visual
signal, preferably on a display of the appliance. A mes-
sage is preferably a symbol or text message on a display
of the appliance, indicating that the door lock is unlocked
or can be unlocked. Preferably, it is indicated that the
amount of laundry load is not within an optimal range and
should be changed.
[0026] The laundry treatment process is preferably
prosecuted and the door lock is locked if the door has
been closed after the waiting amount of time. Since the
door has been closed again, spinning of the drum and,
in the case of a washing process, introducing water into
the tub can be performed.
[0027] The prosecution of the laundry treatment proc-
ess is advantageously performed after a prescribed time
interval has passed and/or if a prescribed user interaction
has occurred. Since the door unlocking has been ena-
bled, the appliance is configured and/or prepared for al-
lowing the opening of the door. If the user actually inter-
acts with the appliance by, for instance, pressing a button
or opening the door, a further input or user interaction is
needed as a trigger for the appliance to continue or pros-
ecute the laundry treatment process. Such an input can
be a further touching or pressing of a user interface ele-
ment, especially a button, or the expiration of a time in-
terval after the door has been closed after it has been
opened before after the notification.
[0028] When the laundry treatment process is prose-
cuted, the door lock is locked and/or the appliance checks
of the door lock is locked and, if it is not locked, locks the
door lock.
[0029] The amount of laundry load is preferably indi-
cated on a display of the appliance. Alternatively or com-
bination thereto, the amount of laundry can be indicated
by at least one light element on a control panel and/or
user interface of the appliance. For instance, a group,
especially a row, of light elements can be provided,
whereby the number of lighted or blinking light elements
is related the laundry load. Preferably, the respective light
element is an LED.
[0030] The indication of the amount of loaded laundry
is preferably indicated on a dedicated area of the display,
which facilitates finding this information for the user on
the display. In a first preferred variant, the amount of laun-
dry is indicated. In a second preferred embodiment, a
load range of the laundry is visually indicated. For exam-
ple, the load range can be indicated by using the terms
"small load", "medium load", and "large load", whereby
each term refers to weight range of the laundry.
[0031] The laundry load threshold range comprises
preferably a lower bound and/or an upper bound. The

upper bound of the laundry load threshold range prefer-
ably corresponds to the maximum amount of laundry ex-
pected to be treated for the selected laundry treatment
process.
[0032] Advantageously, on the display it is signaled
that laundry amount loaded / contained in the drum can
be changed. In this way, the user receives an explicit
indication on the possibility to access the drum and alter
the amount of loaded laundry. Preferably, during the time
interval during which the user can change the laundry in
the drum, a message is displayed indicating that a
change of laundry is possible and/or advantageous. The
message can, for instance, be "Drum overload, please
remove laundry".
[0033] Preferably, the appliance comprises a tub in
which the drum is rotated and step e) is performed without
supplying water to the tub and/or before supplying water
to the tub. In this way uncertainties in the determination
of the loaded amount of laundry due to the amount of
water introduced into the tub are reduced. Moreover, it
is inconvenient for the user to access the drum if drum
and laundry in the drum are already wet.
[0034] In step e) the laundry load amount is preferably
determined by rotating the drum and measuring electrical
and/or mechanical parameters related to the motor.
These parameters are preferably electrical parameters,
preferably from the group current, power, power voltage,
and/or mechanical parameters, preferably from the
group rotation speed or rotor position.
[0035] The waiting amount of time is advantageously
between 10 and 60 seconds.
[0036] The waiting amount of time is preferably 30 sec-
onds.
[0037] The laundry treatment appliance preferably is
a washing machine, a dryer or a combined washer/dryer.
[0038] Advantageously, the laundry load threshold
range value depends on the selected laundry treatment
process and/or type or kind of laundry communicated to
the appliance by the user or estimated by the appliance.
The appliance can, for instance, be configured such that
the kind or type of laundry can be inputted as additional
and separate information. The appliance can also be con-
figured to recognize or assess the kind of laundry.
[0039] The laundry load threshold range can in a pre-
ferred variant be selected as a range from a zero amount
to an upper or maximum threshold amount or value. This
selection maps an overload condition of the laundry. In
this case, in steps f) and g), it can be determined if the
amount of laundry load is below this threshold value.
[0040] The laundry treatment appliance is preferably
a combined washer/dryer, whereby the laundry treat-
ment process is a combined washing and drying cycle,
and whereby the upper bound if the laundry load thresh-
old range of step g) is an upper value based on the max-
imum laundry load that can be dried in the combined
washing and drying cycle. The amount of laundry that
can be dried in a combined washing-drying process is
usually lower compared to the amount of laundry that
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can be washed with a desired quality. By choosing the
threshold value in the described way, it can be assured
that in both washing and drying phases, the desired qual-
ity of the treatment process can be achieved.
[0041] In a second aspect, the invention relates to a
laundry treatment appliance, comprising a casing within
which a drum rotated by a motor is arranged, an opening
provided in the casing for loading the laundry into the
drum and a door adapted to open or to close said opening,
whereby the door gives access to the drum and is lock-
able by means of a door lock, with a control unit config-
ured for performing a method described above.
[0042] In a preferred embodiment, the appliance is built
as a, preferably front-loading, washing machine or com-
bined washer/dryer.
[0043] Preferably, the appliance comprises a display,
whereby preferably the display is arranged on a user in-
terface.
[0044] The advantages of the invention are as follows.
The method according to the invention improves the qual-
ity of the treatment of laundry by allowing optimizing the
amount of laundry in the drum, thereby preventing insuf-
ficient or inhomogeneous contact of detergent with the
laundry or, in the case of a drying cycle, insufficient or
inhomogeneous contact with hot air. By determining
again the amount of laundry after it has changed, it is
possible to further optimize the loaded amount. The is-
suing of a warning or notification allows the user to take
action and change the amount of laundry accordingly.
The enabling of an unlocking condition under specific
conditions provides save and secure access to the drum
for accessing laundry and adjusting the amount of laun-
dry. The displaying of a warning or notification on a dis-
play makes it convenient for the user to recognize the
overload or underload condition.

Brief description of the drawings

[0045] Further features and advantages of the present
invention shall become clearer from the following detailed
description of some of its preferred embodiments, made
with reference to the attached schematic drawings and
given as an indication and not for limiting purposes.
[0046] In particular, the attached drawings are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation. The drawings together with the description ex-
plain the principles of the invention. In the drawings, cor-
responding characteristics and/or components are iden-
tified by the same reference numbers. In these drawings:

FIG. 1 shows a front loading washing machine in a
preferred embodiment;

FIG. 2 shows the front loading washing machine of
FIG. 1 in a frontal perspective view with the
casing removed;

FIG. 3 shows the front loading washing machine of
FIG. 1 in a perspective rear view;

FIG. 4 shows a flow chart of a method for operating
a laundry treatment appliance in a first pre-
ferred embodiment; and

FIG. 5 shows a flow chart of a method for operating
a laundry treatment appliance in a second pre-
ferred embodiment.

[0047] In FIGs. 1-3, a laundry treatment appliance 2 is
shown which is built as a front-loading washing machine
and comprises housing or casing 6 with a preferable par-
allelepiped shape, the casing 6 comprising a front wall
10, two side walls 14, a cover plate 20 and a rear wall
(not shown). Front wall 10 and side walls 14 are prefer-
ably part of a cabinet. A front door 24 is provided which
can be opened for loading or unloading laundry through
an opening 28 into a washing drum and which can be
closed. Door 24 can be preferably operated, especially
opened and closed, by a handle 26. Door 24 is locked
and/or lockable by a door lock 58 indicated schematically
in FIG. 1.
[0048] Advantageously a washing tub 30 is contained
within casing 6, whereby a rotatable and perforated (per-
foration is not shown) drum 36 is contained by the wash-
ing tub 30. Both washing tub 30 and drum 36 have a
substantially cylindrical shape. Advantageously the tub
30 is suspended in a floating manner inside casing 6 by
means of a number of coil springs 44 and shock absorb-
ers 46. The drum 36 is rotated by an electric motor 68,
which transmits the rotating motion of a motor shaft to
the drum by a belt/pulley system 70. In a different em-
bodiment of the invention, the motor can be directly as-
sociated with the shaft of the drum 36. The tub 30 is
preferable connected to casing 6 by means of an elastic
bellows 52 or gasket. Tub 30 preferably comprises two
complementary hemi-shells 64, 66 structured for being
reciprocally coupled to form tub 30.
[0049] Alternatively, the laundry appliance can be a
combined washer and dryer or a dryer, in latter case the
tub is not provided.
[0050] The preferred washing machine shown in FIG.1
on a front panel 40 comprises a drawer 42 with a front
plate 34 and a handle 36 for pulling out and pushing back
in drawer 42. Drawer 42 comprises at least one compart-
ment for detergent or washing additives. Adjacent to
drawer 42, preferably a rotatable or rotary knob 38 is
arranged for selecting a laundry treatment program
and/or at least one parameter of a laundry treatment pro-
gram. Preferably, knob 38 has also a push-functionality
and can be pressed for selected and/or confirmation of
selected options. Knob 38 is provided on a user interface
62 which can provide further indicating and/or control el-
ements (not shown). Knob 38 is preferably arranged on
front panel 40 adjacent to drawer 42.
[0051] On front panel 40, a display 50 is arranged on
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user interface 62. Display 50 comprises a dedicated area
54. A control unit 56 is indicated schematically which is
configured to conduct a method which will be described
below. Control unit 56 especially controls door lock 58
and can have door lock 58 on demand assume a locked
or unlocked state.
[0052] In FIG. 4, a method according to the invention
in a first preferred embodiment is shown as a flow chart
and is discussed in connection with the appliance 2
shown in FIGs. 1-3. In a step 100, a laundry treatment
process is selected. In a step 106, laundry is loaded into
the drum. Both steps can be performed in the order de-
scribed or in reverse order. They can also at least partially
overlap in time in any of the described orders. In a step
112, the selected laundry treatment process is started.
This is preferably done when a user interaction with the
appliance 2 is performed. Especially preferred is the user
pressing a dedicated button such as a start button.
[0053] In a step 118, the door 24 of appliance 2 is
locked by actuating the door lock 58.
[0054] In a step 124, the amount of laundry in the drum
is estimated. In the current embodiment, this laundry load
estimation is performed by rotating the drum 36 and
measuring electrical and/or mechanical parameters of
motor 68 such as current, power, power voltage, rotation
speed or rotor position. In another preferred embodiment,
the laundry load estimation can be performed by a weight
sensor which measures the weight of the laundry which
is arranged in the drum 36. In this case, the step 118 can
at least partially overlap with the step 106.
[0055] In a step 130, a notification is issued if the
amount of laundry lies without a predetermined laundry
load threshold range. This threshold range depends pref-
erably on the laundry treatment process selected in step
100 and/or on the estimated amount of laundry in step
124. It can also depend on the kind or type of laundry
loaded in the drum which can be determined by the ap-
pliance 2 or which can be inputted by the user as a sep-
arate option. The notification is issued on the dedicated
area 56 of the display 50 of appliance 2.
[0056] A step 136 is performed after step 130. In step
136, if the amount of loaded laundry lies without the laun-
dry load threshold range, the appliance 2 checks whether
conditions for unlocking the door lock 58 are met. These
conditions or safety/security conditions can be one or
more conditions. They preferably encompass the condi-
tion that the drum 36 is not spinning and/or temperature
inside the drum is not at a level dangerous for the user,
and/or that the water level is below the lowest point of
the lower door opening, thereby preventing water from
spilling out of the tub 30 when the door 24 is opened.
[0057] In a decision 142, if these conditions are met,
the method branches to a step 148. In step 148, the ap-
pliance 2 provides an unlocking enablement of the door
lock 58. The appliance 2 does not continue with the laun-
dry treatment process but maintains the unlocking con-
dition of door lock 58 for a waiting amount of time which
allows the user to access the drum 6 and adjust the

amount of laundry by removing laundry from the drum
36 or by putting additional laundry into the drum 36 or by
replacing laundry pieces. The waiting amount of time is
preferably between 10 and 60 seconds.
[0058] If the conditions are not met, the method
branches from decision 142 to a decision 150. In decision
150, the appliance 2 checks whether it can go into or
assume a state in which the conditions for unlocking the
door lock 58 can be met. For example, the appliance 2
may check if the motor 68 is stopped or can be stopped.
If these conditions can be met, the method branches to
step 148. If these conditions can not be met, the method
branches to step 170 in which the selected laundry treat-
ment process is prosecuted with a laundry load which
lies outside the laundry load threshold range. The notifi-
cation of step 130 is preferably maintained or repeated.
[0059] In a step 154 following step 148, it is determined
if before the end of the waiting amount of time, a user
interaction with the appliance 2 has occurred which is
linked to a possible adjustment of the laundry load. In the
current embodiment, this interaction is the process of
opening the door 24 and subsequent closing again the
door 24. Both the opening and the closing of door 24 are
detected by a door sensor of appliance 2. If the appliance
2 has a weight sensor, changes in the measured weight
are alternatively or in addition to the sensing of the door
status the described interaction linked to a possible
change of the laundry.
[0060] In a decision 160, the method branches de-
pending on the result of step 154. If the user interaction
did not occur, the method continues with a step 170 in
which the selected laundry treatment process is prose-
cuted. The appliance 2 checks if the door lock 58 is locked
and locks door lock 58 if it is not locked. The laundry
treatment can be performed as known in the art. Water
is introduced into the tub 30 and one or more washing,
rinsing spinning phases are performed. The appliance
performs step 170 with one set of operational parame-
ters. This set of operational parameters depends on the
amount of laundry in the drum 36. The parameters can
also depend on the selected laundry treatment process.
Operational parameters preferably comprise at least one
parameter from the group: spinning speed, duration of
respective phase, heating temperature, number of wash-
ing phases, number of rinsing phases, number of spin-
ning phases.
[0061] After the washing operations, preferably com-
prising rinsing and spinning phases in step 170 have fin-
ished, the method reaches a step 180 in which the user
may open the door 24 again to remove the washed laun-
dry from the drum 36.
[0062] In decision 160, if the user interaction did occur,
the method does one of three actions. In one option, it
branches back to step 124. In step 124, the amount of
laundry in drum 36 is again determined. In a second op-
tion, it prosecutes the laundry treatment process with the
one set if operational parameters described above. In a
third option, the method prosecutes the laundry treatment
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process with a set of operational parameters different
from the one set of parameters described above.
[0063] In a preferred variant, in decision 160 it is de-
cided if it is probable that a change of laundry has oc-
curred. Preferably, it is assumed that laundry has not
changed if the time interval between opening the door
24 and closing the door 24 is smaller than a predefined
minimum time interval. In this case, the time span is as-
sumed to be too short of a laundry change at all or a
considerable change of laundry that would make an ac-
curate determination of the current laundry necessary
again. In this case, the method is continued with the step
170.
[0064] In a further preferred variant, the notification giv-
en in step 130 is maintained during steps 136, 148, 154
and decision 142. If the method branches again to step
124 from decision 160, the notification is maintained if
after estimating the amount of laundry in step 124 the
estimated amount is still outside the laundry load thresh-
old range. If the new estimated laundry load value is with-
in the laundry load threshold range, the notification is
removed or deleted. If the estimated laundry load value
is outside the laundry load threshold range when the
method reaches step 124, the notification is maintained
until step 180. Preferably, the notification is maintained
until a user interaction with the appliance 2 is detected
such as interaction with a control element of appliance 2
on user interface 62 and/or the opening of the door 24.
In this way, the user is informed about the overload con-
dition when she or he is again interacting with the ma-
chine; hence it is very probably that she or he can rec-
ognize the notification. In this way, it is communicated to
the user that a reduced quality of the laundry treatment
cycle is related to the overload or underload condition.
[0065] In a further preferred variant, the notification is
removed again before the method reaches step 170. The
notification is then given again in step 180, i.e. after the
laundry treatment cycle has finished. Also in this way,
with a large probability the user will recognize the notifi-
cation.
[0066] In both variants, the notification of the overload
or underload condition is in two stages of the method
made visible on the display 50. It is issued in step 130
after the estimation of the current laundry load and - if an
overload condition still persists - is either maintained until
step 170 or 180 or issued again in step 180.
[0067] In FIG. 5, a method according to the invention
in a further preferred embodiment is shown as a flow
chart. This embodiment is performed in the control unit
of a combined washer/dryer. In a step 200, a laundry
treatment process is selected. In a step 206, laundry is
loaded into the drum. Both steps can be performed in the
order described or in reverse order. They can also at
least partially overlap in time in any of the described or-
ders. In a step 212, the selected laundry treatment proc-
ess is started. This is preferably done when a user inter-
action with the appliance is performed. Especially pre-
ferred is the user pressing a dedicated button such as a

start button.
[0068] In a step 218, the door of the appliance is locked
by actuating the door lock of the appliance.
[0069] In a step 224, the amount of laundry in the drum
is estimated. In the current embodiment, this laundry load
estimation is performed by rotating the drum and meas-
uring electrical and/or mechanical parameters such as
current, power, power voltage, rotation speed or rotor
position. In another preferred embodiment, the laundry
load estimation can be performed by a weight sensor
which measures the weight of the laundry which is ar-
ranged in the drum. In this case, the step 218 can at least
partially overlap with the step 206.
[0070] In a step 230, a notification is issued if the
amount of laundry lies without a predetermined laundry
load threshold range. The upper bound of the laundry
load threshold range in this preferred embodiment for a
combined washer/dryer is set as the maximum amount
of laundry which can be dried in the combined washing
and drying process. This upper bound or upper threshold
value is usually smaller than the value of an amount of
laundry that can be washed. By choosing this value in
the combined process, it is reliably assured that both the
washing phases and the drying phases can be effectively
performed.
[0071] This threshold range depends preferably on the
laundry treatment process selected in step 200 and/or
on the estimated amount of laundry in step 224. It can
also depend on the kind or type of laundry loaded in the
drum which can be determined by the appliance or which
can be inputted by the user as a separate option. The
notification is preferably issued on the dedicated area of
a display of the appliance.
[0072] A step 236 is performed after step 230. In step
236, if the amount of loaded laundry lies without the laun-
dry load threshold range, the appliance checks whether
conditions for unlocking said door are met. These con-
ditions or safety/security conditions can be one or more
conditions. They preferably encompass the condition
that the drum is not spinning and/or temperature inside
the drum is not at a level dangerous for the user, and/or
that the water level is below the lowest point of the door
opening, thereby preventing water from spilling out of the
tub when the door is opened.
[0073] In a decision 242, if the conditions are met, the
method branches to a step 248. In step 248, the appliance
provides an unlocking enablement of the door lock of the
appliance. The appliance does not continue with the laun-
dry treatment process but maintains the unlocking con-
dition for a waiting amount of time which allows the user
to access the drum and adjust the amount of laundry by
removing laundry from the drum or by putting additional
laundry into the drum or by replacing laundry pieces. The
waiting amount of time is preferably between 10 and 60
seconds
[0074] If the conditions are not met, the method
branches from decision 242 to a decision 250. In decision
250, the appliance 2 checks whether it can go into or
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assume a state in which the conditions for unlocking the
door lock 58 can be met. For example, the appliance 2
may check if the motor 68 is stopped or can be stopped.
If these conditions can be met, the method branches to
step 248. If these conditions can not be met, the method
branches to step 270 in which the selected laundry treat-
ment process is prosecuted with a laundry load which
lies outside the laundry load threshold range. The notifi-
cation of step 230 is preferably maintained or repeated.
[0075] In a step 254 following step 248, it is determined
if before the end of the waiting amount of time, a user
interaction with the appliance has occurred which is
linked to a possible adjustment of the laundry load. In the
current embodiment, this interaction is the process of
opening the door and subsequent closing again the door.
Both the opening and the closing of door are detected
by a door sensor of appliance. If the appliance has a
weight sensor, changes in the measured weight are al-
ternatively or in addition to the sensing of the door status
the described interaction linked to a possible change of
the laundry.
[0076] In a decision 260, the method branches de-
pending on the result of step 254. If the user interaction
did not occur, the method continues with a step 270 in
which the selected laundry treatment process is prose-
cuted with a set of operational parameters. The appliance
2 for prosecution locks door lock 58 if it has been in an
unlocked state before. The laundry treatment can be per-
formed as known in the art. Water is introduced into the
tub and one or more washing, rinsing, spinning and drying
phases are performed. The appliance performs step 270
with the operational parameters which have been set in
step 224. After the washing operations, preferably com-
prising rinsing and spinning phases in step 270 have fin-
ished, the method reaches a step 280 in which the user
may open the door again to remove the washed laundry
from the drum.
[0077] In decision 260, if the user interaction did occur,
the method does one of three actions. In one option, it
branches back to step 224. In step 224, the amount of
laundry is again determined. In a second option, it pros-
ecutes the laundry treatment process with the one set if
operational parameters described above. In a third op-
tion, the method prosecutes the laundry treatment proc-
ess with a set of operational parameters different from
the one set of parameters described above.
[0078] In a preferred variant, in decision 260 it is de-
cided if it is probable that a change of laundry has oc-
curred. Preferably, it is assumed that laundry has not
changed if the time interval between opening the door
and closing the door is smaller than a predefined mini-
mum time interval. In this case, the time span is assumed
to be too short of a laundry change at all or a considerable
change of laundry that would make an accurate determi-
nation of the current laundry necessary again. In this
case, the method is continued with the step 270.
[0079] In a further preferred variant, the notification giv-
en in step 230 is maintained during steps 236, 248, 254

and decision 242. If the method branches again to step
224 from decision 260, the notification is maintained if
after estimating the amount of laundry in step 224 the
estimated amount is still outside the laundry load thresh-
old range. If the new estimated laundry load value is with-
in the laundry load threshold range, the notification is
removed or deleted. If the estimated laundry load value
is outside the laundry load threshold range when the
method reaches step 224, the notification is maintained
until step 230. Preferably, the notification is maintained
until a user interaction with the appliance is detected such
as interaction with a control element of appliance on user
interface and/or the opening of the door. In this way, the
user is informed about the overload condition when she
or he is again interacting with the machine; hence it is
very probably that she or he can recognize the notifica-
tion. In this way, it is communicated to the user that a
reduced quality of the laundry treatment cycle is related
to the overload condition.
[0080] In a further preferred variant, the notification is
removed again before the method reaches step 270. The
notification is then given again in step 280, i.e. after the
laundry treatment cycle has finished. Also in this way,
with a large probability the user will recognize the notifi-
cation.
[0081] In both variants, the notification of the under-
load/overload condition is in two stages of the method
made visible on the display. It is issued in step 230 after
the estimation of the current laundry load and - if an over-
load condition still persists - is either maintained until step
270 or 280 or issued again in step 280.
[0082] The invention thus conceived can be subjected
to numerous modifications and variants all falling within
the scope of the inventive concept. In addition, all details
can be replaced by other technically equivalent elements.
In practice, all the materials used, as well as the shapes
and contingent dimensions, may vary depending on the
requirements without departing from the scope of pro-
tection of the following claims.

Claims

1. Method for operating a laundry treatment appliance
(2), comprising a casing (36) within which a drum (6)
rotated by a motor (68) is arranged, an opening (28)
provided in the casing (6) for loading the laundry into
said drum (36) and a door (24) adapted to open or
to close said opening (28), whereby said door (24)
gives access to said drum (36) and is lockable by
means of a door lock (58), and whereby said appli-
ance (2) performs a laundry treatment cycle, com-
prising the steps of:

a) selecting a laundry treatment process;
b) loading laundry into said drum (36);
c) starting said laundry treatment process;
d) locking said door (24) by actuating said door
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lock (58);
e) estimating the amount of laundry load;

characterized in the steps of

f) issuing a notification if the amount of laundry
lies outside a laundry load threshold range;
g) if the amount of laundry lies outside said laun-
dry load threshold range, checking whether
safety/security conditions for unlocking said
door lock (58) are met; if said conditions are met,
providing an unlocking enablement of said door
lock (58);
h) maintaining said unlocking enablement of
said door lock (58) for a prescribed waiting
amount of time, thereby allowing the user to
change the amount of laundry load;
i) determining if an interaction occurred which is
linked to a possible access of laundry in said
drum (36);
j) if said interaction did not occur, prosecuting
the laundry treatment process with one set of
operational parameters;
k) if said interaction has occurred, performing
step d) and one of the following:

- prosecuting said laundry treatment proc-
ess with said one set of operational param-
eters, or
- prosecuting said laundry treatment proc-
ess with another set of operational param-
eters different from said one set of opera-
tional parameters, or

l) performing steps e) to k) up to a prescribed
number of times.

2. Method according to claim 1 further comprising the
step of:

m) if the laundry treatment process is prosecut-
ed with the laundry load being outside said laun-
dry load threshold range, maintaining said noti-
fication during said laundry treatment process
and or/issuing said and/or another notification
at the end of said laundry treatment process.

3. Method according to claim 1 or 2, whereby providing
said unlocking enablement comprises unlocking
said door lock (58).

4. Method according to claim 1 or 2, whereby providing
said unlocking enablement comprises enabling a us-
er interaction, whereby performing said user inter-
action unlocks said door lock (58).

5. Method according to one of the claim 4, whereby
providing said unlocking enablement comprises is-

suing a signal/message.

6. Method according to claim 4 or 5, whereby said user
interaction comprises actuating an input device.

7. Method according to one of the claims 1 to 6, where-
by said amount of loaded laundry is indicated on a
display (50) of said appliance (2).

8. Method according to one of the claims 7, whereby
the indication of said amount of loaded laundry is
indicated on a dedicated area (56) of said display
(50).

9. Method according to claim 7 or 8, whereby on said
display (50), it is signaled that the laundry amount
contained in said drum (36) can be changed.

10. Method according to one of the claims 1 to 9, where-
by said appliance (2) comprises a tub (30) and
whereby step e) is performed without supplying wa-
ter to said tub (30) and/or before supplying water to
said tub (30).

11. Method according to one of the claims 1 to 10, where-
by in step e) the laundry load amount is determined
by rotating said drum (36) and measuring electrical
and/or mechanical parameters related to said motor
(68).

12. Method according to one of the claims 1 to 11, where-
by said laundry treatment appliance (2) is a washing
machine, a dryer or a combined washer/dryer.

13. Method according to one of the claims 1 to 12, where-
by said laundry load threshold range depends on
said selected laundry treatment process and/or type
of laundry communicated to said appliance (2) by
the user or estimated by said appliance (2).

14. Method according to claims 1 to 13, whereby said
laundry treatment appliance (2) is a combined wash-
er/dryer, whereby said laundry treatment process is
a combined washing and drying cycle, and whereby
said laundry load threshold range of step g) is a
threshold range based on the maximum laundry load
that can be dried in said combined washing and dry-
ing cycle.

15. Laundry treatment appliance (2), comprising a cas-
ing (6) within which a drum (36) rotated by a motor
(68) is arranged, an opening (28) provided in the
casing (6) for loading the laundry into said drum (36)
and a door (24) adapted to open or to close said
opening (28), whereby said door (24) gives access
to said drum (36) and is lockable by means of a door
lock (58),
characterized by
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a control unit (56) configured for performing a meth-
od according to one of the previous claims.
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