
(19) *EP004741566A1*
(11) EP 4 741 566 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
13.05.2026 Bulletin 2026/20

(21) Application number: 24845823.4

(22) Date of filing: 24.06.2024

(51) International Patent Classification (IPC):
D06F 58/50 (2020.01) D06F 34/20 (2020.01)
D06F 34/28 (2020.01) D06F 34/18 (2020.01)
D06F 105/58 (2020.01) D06F 103/40 (2020.01)
D06F 105/46 (2020.01) D06F 103/04 (2020.01)

(52) Cooperative Patent Classification (CPC):
D06F 34/18; D06F 34/20; D06F 34/28; D06F 58/50;
D06F 2103/04; D06F 2103/40; D06F 2105/46;
D06F 2105/58

(86) International application number:
PCT/KR2024/008685

(87) International publication number:
WO 2025/023519 (30.01.2025 Gazette 2025/05)

(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 ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 27.07.2023 KR 20230098001

(71) Applicant: LG Electronics Inc.
Yeongdeungpo-gu
Seoul 07336 (KR)

(72) Inventor: BAE, Suncheol
Seoul 08592 (KR)

(74) Representative: Schott, Jakob Valentin
Wuesthoff & Wuesthoff
Patentanwälte und Rechtsanwalt PartG mbB
Schweigerstraße 2
81541 München (DE)

(54) CLOTHES TREATING APPARATUS AND CONTROL METHOD OF CLOTHES TREATING
APPARATUS

(57) The present invention relates to a cloths treating
apparatus, wherein, when a person or animal steps into a
drum, a drive unit is controlled to rotate the drum when a
power supply unit is turned on or a sensing unit senses

opening and closing of a door, and then stop the drum,
and a display part unit indicates an abnormal state after
the drum stops.

EP
4

74
1

56
6

A
1

Processed by Luminess, 75001 PARIS (FR) (Cont. next page)



2

EP 4 741 566 A1



3

1 EP 4 741 566 A1 2

Description

[Technical Field]

[0001] The present disclosure relates to a laundry
treating apparatus and a method of controlling the same.
More specifically, it relates to a laundry treating apparatus
capable of supplying steam and hot air to laundry to
perform a drying cycle including sterilization, wrinkle
removal, deodorization, and drying, and a control method
thereof.

[Background Art]

[0002] Generally, a laundry treating apparatus refers to
a apparatus capable of performing one or more of wash-
ing, drying, or managing laundry. Here, the laundry treat-
ing apparatus may perform only the washing, drying, or
management function, or may perform all the washing,
drying, and management functions.
[0003] Such a laundry treating apparatus includes any
course for washing, drying, or managing laundry, and the
execution time of the course is calculated based on the
weight of the laundry. For example, when the weight of
the laundry is large, the execution time is set relatively
long. When the weight of the laundry is small, the execu-
tion time is set relatively short.
[0004] FIG. 1 illustrates a method of performing a
course by a conventional laundry treating apparatus
(see, for example, Korean Patent Application Publication
Nos. 10‑2009‑0077097 and 10‑2008‑0102611).
[0005] FIG. 1‑(a) illustrates a control method in which a
conventional laundry treating apparatus performs a
course.
[0006] Referring to FIG. 1‑(a), the conventional laundry
treating apparatus may include a power supply step S1 of
supplying power to the laundry treating apparatus by
turning on the power button, a selection step S2 of
selecting an appropriate course or option on the control
panel of the laundry treating apparatus, and a start step
S3 of pressing an execution button to execute the course
in which multiple options are set.
[0007] When the start step S3 is performed, a door
locking step S4 may be performed to lock the door to the
cabinet.
[0008] The conventional laundry treating apparatus
performs a weight detection step S5 of detecting the
weight based on the applied electrical current while rotat-
ing the drum that accommodates the laundry. Once the
weight of the laundry is calculated, the controller of the
conventional laundry treating apparatus performs a time
display step S6 of displaying the expected execution time
of the selected course to the user, and an execution step
(S7) of automatically executing the course.
[0009] As a result, the weight detection step S5 and the
time display step S6 of the conventional laundry treating
apparatus are performed after the user has input the start
step S3 of executing the course. Therefore, the user is

forced to input the execution of the course without receiv-
ing information about the weight of the laundry or the
expected execution time.
[0010] Consequently, the user cannot actively control
the execution time of the course or option, and the time
display step S6 can only provide simple information to the
user as a service.
[0011] Further, when the execution time displayed in
the time display step S6 is not suitable for the user’s
current intention or situation, the user is not given the
opportunity to actively take action by adding or removing
laundry.
[0012] Also, in conventional laundry treating appara-
tuses, when the execution time of the selected course or
option does not meet the intention, the user cannot
cancel or change the course unless they actively take
measures, such as turning off the power of the washing
machine.
[0013] This inconvenience becomes more pro-
nounced when remotely controlling the conventional
laundry treating apparatus.
[0014] FIG. 1‑(b) illustrates the rotation state of the
drum when the conventional laundry treating apparatus
senses weight.
[0015] Referring to FIG. 1‑(b), the conventional laundry
treating apparatus rotates the drum D in direction I for at
least one full revolution to detect the weight of the laundry
L.
[0016] Specifically, while rotating the drum D in direc-
tion I, the conventional laundry treating apparatus mea-
sures the current applied to or output from the driver that
rotates the drum, thereby calculating the weight of the
laundry L.
[0017] When the conventional laundry treating appa-
ratus rotates the drum D to detect the weight, the laundry
L on the bottom surface of the drum rises inside the drum
D and falls in direction II due to gravity, colliding with the
inner wall of the drum and affecting the current of the
driver.
[0018] Therefore, in order to accurately detect the
weight of the laundry L despite variations in the driver
current, the conventional laundry treating apparatus
must rotate the drum D continuously in direction I for at
least one full revolution and align the applied or output
current values, which is a limitation.
[0019] As a result, the time required for the conven-
tional laundry treating apparatus to detect the weight of
the laundry may inevitably exceed the time needed to
rotate the drum continuously.
[0020] In addition, in conventional laundry treating ap-
paratuses, because the time required for the weight
detection step S5 is set relatively long, the time display
step S6 of displaying the execution time of the course or
option may not quickly provide information to the user.
[0021] Further, in conventional laundry treating appa-
ratuses, weight detection is performed only after the user
selects a course or option and the start step S3 of
pressing the execution button is performed.
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[0022] As a result, the user cannot check the weight in
advance to select a course or option, and by the time the
weight was detected, the user has usually already left the
laundry treating apparatus at the time the weight is de-
tected.
[0023] Therefore, conventional laundry treating appa-
ratuses have a fundamental problem in that the user
cannot check or actively utilize information about the
weight.
[0024] In a conventional laundry treating apparatus,
abnormal vibration generated as the drum rotates is
sensed to sense the presence of a living creature, such
as an animal or a person, inside the drum. In such cases,
measures such as shaking the drum or temporarily sup-
plying water are taken to wake up the sleeping creature.
[0025] However, the conventional laundry treating ap-
paratus may not sense a living creature inside the drum
before the course starts because the drum starts to rotate
after an input is provided through an execution button for
execution of a course and the door is locked.
[0026] In particular, even if the living creature wakes up
due to execution of the course, it cannot escape because
the door remains locked.
[0027] Furthermore, when the course is executed, the
drum rotates one or more full revolutions to sense the
weight, during which a living creature placed inside the
drum is at a very high risk of injury.
[0028] As a result, the conventional laundry treating
apparatus has a fundamental problem in that it cannot
sense or rescue a living creature placed inside the drum
before the course is executed.

[Disclosure]

[Technical Problem]

[0029] An object of the present disclosure is to provide
a laundry treating apparatus capable of sensing whether
a living creature is present inside the drum before a
course is executed.
[0030] Another object of the present disclosure is to
provide a laundry treating apparatus capable of perform-
ing living body sensing while the door remains unlocked.
[0031] Another object of the present disclosure is to
provide a laundry treating apparatus capable of prevent-
ing injury to a living creature by preventing the drum from
rotating one full revolution or more while the door remains
unlocked before a course is executed.
[0032] Another object of the present disclosure is to
provide a laundry treating apparatus capable of blocking
any changes in the internal condition of the drum, such as
the temperature or water level, when a living creature is
sensed.
[0033] Another object of the present disclosure is to
provide a laundry treating apparatus capable of sensing
not only the weight of the laundry but also whether a living
creature has been placed inside the drum while the door
remains unlocked before a course is executed.

[Technical Solution]

[0034] The objects of the present disclosure can be
achieved by providing a laundry treating apparatus. The
laundry treating apparatus may include a cabinet having
an opening at a front side, a door coupled to the cabinet to
open and close the opening, a sensor provided in the
cabinet to sense whether the door closes the opening, a
drum accommodated inside the cabinet to accommodate
laundry, adriver connected to the drum to rotate the drum,
a controller configured to control the driver to sense a
weight of the laundry or an abnormal condition an abnor-
mal condition indicating that an animal or a person is
placed inside the drum, or to execute any course for
treating the laundry, and a control panel including a power
part configured to receive an input of a power command
to supply power to one or more of the sensor, the driver,
and the controller, and a display part configured to display
information about the weight of the laundry.
[0035] Based on that the person or the animal is placed
inside the drum, the driver may be controlled to rotate the
drum and then stop the drum when the power part re-
ceives the input or when the sensor senses the door
opened and closed. The display part may display the
abnormal condition after the drum stops.
[0036] The laundry treating apparatus may further in-
clude a locker provided on the cabinet to lock the door to
the cabinet to make the door keep the opening closed.
The driver may be controlled to rotate the drum and then
stop the drum with the door unlocked by the locker.
[0037] The driver may be controlled to rotate the drum
less than one full revolution and then stop the drum with
the door unlocked.
[0038] The display part may display the abnormal con-
dition after the drum stops.
[0039] The display part may display the abnormal con-
dition while the locker keeps the door unlocked.
[0040] The control panel may further include a selec-
tion part configured to receive an input of a selection
command to select one of the courses. Based on the
abnormal condition being displayed on the display part,
the selection part may be deactivated to disable the input
of the selection command from being received.
[0041] The control panel further includes a selection
part configured to receive an input of a selection com-
mand to select one of the courses, and an execution part
configured to receive an execution command to execute
the selected course.
[0042] Based on the abnormal condition being dis-
played on the display part, the execution part may be
deactivated to disable the input of the execution com-
mand from being received.
[0043] The laundry treating apparatus may further in-
clude a locker provided on the cabinet to lock the door to
the cabinet to make the door keep the opening closed.
[0044] Based on the abnormal condition being dis-
played on the display part, the locker may be controlled
to block the door from being locked.
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[0045] The laundry treating apparatus may further in-
clude a supplier configured to supply water or steam into
the drum.
[0046] Based on the abnormal condition being dis-
played on the display part, the supplier may be controlled
to block supply of the water or steam into the drum.
[0047] The laundry treating apparatus may further in-
clude a communication module provided inside the ca-
binet and configured to communicate with an external
terminal or a server.
[0048] Based on the abnormal condition being dis-
played on the display part, the communication module
may transmit the abnormal condition to the external
terminal or the server.
[0049] The controller may be configured to sense the
weight of the laundry while the driver rotates and stops
the drum. Based on the sensed weight being greater than
or equal to 10 kg, the display part may display the
abnormal condition.
[0050] Based on that a time taken for the drum to stop
while the driver rotates and stops the drum is less than a
specific time, the display part may display the abnormal
condition.
[0051] Based on that the drum rotates by an angle less
than a specific angle while the driver rotates and stops the
drum, the display part may display the abnormal condi-
tion.
[0052] Based on only laundry being accommodated in
the drum, the display part may display information about
the weight, wherein, based on the person or the animal
being placed inside the drum, the display part may dis-
play the abnormal condition.

[Advantageous Effects]

[0053] According to the present disclosure, it may be
sensed whether a living creature is present inside the
drum before a course is executed.
[0054] According to the present disclosure, living body
sensing may be performed while the door remains un-
locked.
[0055] According to the present disclosure, before a
course is executed, the drum may be prevented from
rotating one full revolution or more while the door remains
unlocked, thereby preventing injury to a living creature.
[0056] According to the present disclosure, when a
living creature is sensed, any changes in the internal
condition of the drum, such as the temperature or water
level may be blocked.
[0057] According to the present disclosure, before a
course is executed, not only the weight of the laundry but
also whether a living creature has been placed inside the
drum may be sensed while the door remains unlocked.

[Description of Drawings]

[0058]

FIG. 1 illustrates a control method of a conventional
laundry treating apparatus.
FIG. 2 illustrates one embodiment of a laundry treat-
ing apparatus according to the present disclosure.
FIG. 3 illustrates an embodiment of an internal struc-
ture of the laundry treating apparatus according to
the present disclosure that is provided as a washing
machine.
FIG. 4 illustrates an embodiment of an internal struc-
ture of the laundry treating apparatus according to
the present disclosure that is provided as a dryer.
FIG. 5 illustrates an embodiment of a control panel
according to the present disclosure.
FIG. 6 illustrates the laundry treating apparatus ac-
cording to the present disclosure provided as a tower
type (hereinafter, a wish tower) in which a washing
machine and a dryer are stacked.
FIG. 7 illustrates an embodiment of the control panel
provided as a shared panel according to the present
disclosure.
FIG. 8 illustrates another embodiment of the laundry
treating apparatus according to the present disclo-
sure.
FIG. 9 illustrates an embodiment of an internal struc-
ture of an integrated apparatus 4.
FIG. 10 illustrates an embodiment of the structure of
an integrated panel.
FIG. 11 illustrates the laundry treating apparatus
according to the present disclosure provided as a
mini apparatus.
FIG. 12 illustrates an embodiment of the internal
structure of the laundry treating apparatus according
to the present disclosure provided as a mini appa-
ratus.
FIG. 13 illustrates an embodiment of a control panel
when the laundry treating apparatus according to the
present disclosure is provided as a mini apparatus.
FIG. 14 illustrates an embodiment of the laundry
treating apparatus according to the present disclo-
sure provided as a top-load type washing machine.
FIG. 15 illustrates an embodiment of the internal
structure of the laundry treating apparatus according
to the present disclosure provided as a top-load type
washing machine.
FIG. 16 illustrates embodiments in which the laundry
treating apparatus according to the present disclo-
sure senses the weight of laundry.
FIG. 17 illustrates an embodiment in which the laun-
dry treating apparatus according to the present dis-
closure provided as a top-load type washing ma-
chine senses the weight of laundry.
FIG. 18 illustrates an embodiment in which a con-
troller of the laundry treating apparatus according to
the present disclosure senses the weight of laundry
through a driver.
FIG. 19 illustrates an embodiment in which the laun-
dry treating apparatus according to the present dis-
closure utilizes a weight detection method based on
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the above-described structure and method.
FIG. 20 illustrates an embodiment in which weight
detection is performed depending on whether a door
is opened or closed.
FIG. 21 illustrates another embodiment in which the
laundry treating apparatus according to the present
disclosure determines whether to additionally per-
form weight detection.
FIG. 22 illustrates an embodiment of a control meth-
od of the laundry treating apparatus according to the
present disclosure implemented on a washing panel
or a drying panel.
FIG. 23 illustrates an embodiment of a control meth-
od of the laundry treating apparatus according to the
present disclosure implemented on a shared panel.
FIG. 24 illustrates an embodiment of a control meth-
od of the laundry treating apparatus according to the
present disclosure implemented on an integrated
panel, and FIG. 25 illustrates an embodiment of
the control method of the laundry treating apparatus
according to the present disclosure implemented on
a mini panel.
FIG. 26 illustrates a method by which the laundry
treating apparatus according to the present disclo-
sure determines the total moisture content of laundry
while sensing the weight of the laundry.
FIG. 27 illustrates an embodiment in which the laun-
dry treating apparatus according to the present dis-
closure senses whether a living creature has been
placed into the drum.
FIG. 28 illustrates an additional embodiment in which
the laundry treating apparatus according to the pre-
sent disclosure performs living body sensing.
FIG. 29 illustrates a case where the control method is
implemented when a living body is sensed while the
control panel is provided as a washing panel or a
drying panel.
FIG. 30 illustrates a case where the control method is
implemented when a living body is sensed while the
control panel is provided as an integrated panel.

[Mode for Disclosure

[0059] Hereinafter, embodiments disclosed herein will
be described in detail with reference to the accompany-
ing drawings. In the present disclosure, the same or
similar reference numerals are assigned to the same
or similar elements in different embodiments, and each
of them will be described only once. As used herein, the
singular forms include plural forms unless the context
clearly indicates otherwise. In addition, in describing the
embodiments disclosed herein, when it is determined
that the detailed description of the related known tech-
nology may obscure the gist of the embodiments, the
detailed description thereof will be omitted. In addition, it
should be noted that the accompanying drawings are
merely intended to provide a further understanding of the
embodiments disclosed in the present disclosure and are

not to be construed as limiting the technical ideas dis-
closed herein.
[0060] FIG. 2 illustrates one embodiment of a laundry
treating apparatus according to the present disclosure.
[0061] The laundry treating apparatus of the present
disclosure may include at least one of a washing machine
1 configured to wash laundry and a dryer 2 configured to
dry laundry. For example, the laundry treating apparatus
according to the present disclosure may include both the
washing machine 1 and the dryer 2.
[0062] The washing machine 1 of the present disclo-
sure may be provided as either a front-load type washing
machine with an opening at the front for loading laundry
or a top-load type washing machine with an opening at
the top.
[0063] However, the dryer 2 of the present disclosure is
preferably provided as a front-load type with an opening
at the front, as laundry must rise from the bottom of the
drum and be evenly exposed to hot air.
[0064] The laundry treating apparatus of the present
disclosure may be provided as either the washing ma-
chine 1 or the dryer 2 alone, or may include both the
washing machine 1 and the dryer 2. In any case, it may
include a cabinet 10 defining the exterior and a drum 30
rotatably accommodated in the cabinet 10 to store laun-
dry.
[0065] The cabinet 10 is provided with an opening
communicating with the drum 30. Thus, laundry may
be loaded into or removed from the drum 30.
[0066] The laundry treating apparatus of the present
disclosure may further include a door 11 rotatably
coupled to the cabinet 10. The door 11 may be configured
to open or close the opening.
[0067] The laundry treating apparatus of the present
disclosure may further include a sensor 13 configure to
sense whether the door 11 has closed the opening. Thus,
thse drum 30 may be prevented from rotating while the
door 11 is open.
[0068] The sensor 13 may be provided in any form as
long as it can sense whether the door 11 has opened or
closed the opening. For example, the sensor 13 may
include a magnet coupled to the door 11 and a Hall sensor
coupled to the cabinet 10 to sense the magnet.
[0069] To prevent laundry or water inside the drum 30
from being ejected through the opening, the door 11
needs to be selectively fixed to the cabinet 10. To this
end, the laundry treating apparatus according to the
present disclosure may further include a locker 12 cap-
able of selectively locking the door 1 1 to the cabinet 10.
[0070] The locker 12 may be provided in any form as
long as it can selectively fix the door 11 to the cabinet 10 to
prevent the door 11 from arbitrarily opening the opening.
For example, the locker 12 may include a hook provided
on the door 11 to be inserted into the cabinet 10, a
fastening member provided on the cabinet 10 to selec-
tively fasten the hook, and a fixing member configured to
selectively maintain the coupling of the fastening mem-
ber and the hook. The fixing member may include a
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solenoid and magnet, or may be configured as a mechan-
ical structure such as a push button.
[0071] The laundry treating apparatus of the present
disclosure is configured to perform a course for treating
laundry. For example, when the laundry treating appa-
ratus according to the present disclosure is provided as
the washing machine 1, it may perform a washing course
to remove foreign substances from the laundry. When
provided as the dryer 2, it may perform a drying course to
evaporate moisture from the laundry.
[0072] The laundry treating apparatus of the present
disclosure may further include a control panel 100 con-
figured to receive a command to perform the course or to
display the status of performing the course or information
necessary to perform the course.
[0073] The control panel 100 may include one or more
of multiple buttons or a touch panel configured to receive
user commands, a microphone configured to receive the
user’s voice, a camera or proximity sensor configured to
receive the user’s motion or state, a display part config-
ured to display visual information to the user, and a
speaker configured to provide auditory information to
the user.
[0074] When the laundry treating apparatus according
to the present disclosure is provided as a front-load type
with an opening at the front of the cabinet, the control
panel 100 may be disposed above the door 11 on the front
of the cabinet 10, thereby ensuring accessibility and
visibility.
[0075] When the laundry treating apparatus according
to the present disclosure is provided as a top-load type
with an opening at the top of the cabinet, the control panel
100 may be disposed in front of the door 11 on the top
surface of the cabinet 10.
[0076] When the laundry treating apparatus according
to the present disclosure is provided as the washing
machine 1, the cabinet 10 may include a washing cabinet
10a defining the exterior of the washing machine 1, and
the door 11 may include a washing door 11a arranged to
open and close the opening formed in the washing ca-
binet 10a.
[0077] The sensor 13 may include a washing sensor
12a configured to sense whether the washing door 11a
has opened or closed the opening.
[0078] The locker 13 may include a washing locker 13a
configured to fix the washing door 11a to the washing
cabinet 10a.
[0079] The drum 30 may include a washing drum 30a
configured to accommodate laundry.
[0080] Additionally, the washing machine 1 of the pre-
sent disclosure may further include a tub 20 accommo-
dating the washing drum 30a and accommodated in the
washing cabinet 10a to store water.
[0081] The control panel 100 may include a washing
panel 100a configured to receive commands to control
the washing machine 1 or to display information about the
washing machine 1.
[0082] When the laundry treating apparatus according

to the present disclosure is provided as the dryer 2, the
cabinet 10 may include a drying cabinet 10b defining the
exterior of the dryer 2, and the door 11 may include a
drying door 11b arranged to open and close the opening
formed in the drying cabinet 10b.
[0083] The sensor 13 may include a drying sensor 12b
configured to sense whether the drying door 11b has
opened or closed the opening.
[0084] The locker 13 may include a drying locker 13b
configured to fix the drying door 11b to the drying cabinet
10b.
[0085] The drum 30 may include a drying drum 30b
arranged to accommodate laundry.
[0086] Unlike the washing drum 30a, the drying drum
30b may not have through holes in an outer circumfer-
ential surface thereof.
[0087] The control panel 100 may include a drying
panel 100b configured to receive commands to control
the dryer 2 or to display information about the dryer 2.
[0088] FIG. 3 illustrates an embodiment of the internal
structure of the laundry treating apparatus according to
the present disclosure that is provided as the washing
machine 1.
[0089] The laundry treating apparatus of the present
disclosure may include a water supply part 50 arranged to
supply water to the tub 20 and a drainage part 60 ar-
ranged to discharge water from the tub 20.
[0090] The water supply part 50 may include a water
supply valve 51 coupled to the washing cabinet 10a and
connected to an external water source to selectively
supply water, a water supply pipe 52 extending from
the water supply valve 51 to deliver water supplied from
the external water source, and a detergent box 53 ar-
ranged to store detergent and to receive water supplied
from the water supply pipe 52 and deliver the water to the
tub 20.
[0091] The drainage part 60 may include a discharge
pipe 61 connected to a lower portion of the tub 20 to
discharge water from the tub 20, a drain pump 62 provid-
ing power to discharge the water supplied from the dis-
charge pipe 61 to the outside of the washing cabinet 10a,
and a drain pipe 63 extending from the drain pump 62 to
the outside of the washing cabinet 10a to discharge the
water.
[0092] The laundry treating apparatus of the present
disclosure may further include a water level sensor 21
configured to sense the water level in the tub 20.
[0093] The water level sensor 21 may be provided in
any form as long as it can sense the water level inside the
tub 20. The water level sensor 21 may include a com-
munication pipe communicating with the tub 20 and
having a closed end, and a sensor disposed at an upper
portion of the communication pipe to sense a change in
pressure inside the communication pipe.
[0094] The washing machine 1 of the present disclo-
sure may further include a support 70 arranged to support
the tub 20 in the washing cabinet 10a.
[0095] The support 70 may include one or more of a
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suspension supporting the lower portion of the tub 20 and
a spring supporting the upper portion of the tub 20.
[0096] The laundry treating apparatus of the present
disclosure may include a driver 40 configured to rotate
the drum 30.
[0097] The driver 40 may include a washing driver 40a
configured to rotate the washing drum 30a.
[0098] The washing driver 40a may include a washing
stator 41a coupled to the tub 20 to generate a rotating
magnetic field, a washing rotor 42a rotated by the wash-
ing stator 41a, and a washing rotation shaft 43a coupled
to the washing rotor 42a and extending through the tub 20
to be connected to the washing drum 30a.
[0099] The laundry treating apparatus of the present
disclosure may further include a controller configured to
control one or more of the driver 40, the water supply
valve 51, the drain pump 62, the locker 13, and the water
level sensor 21. The controller may be embedded in the
control panel 100 or arranged separately from the control
panel 100.
[0100] The controller may be configured to provide
commands to control one or more of the driver 40, the
water supply valve 51, the drain pump 62, the locker 13,
and the water level sensor 21 to perform any washing
course for washing laundry.
[0101] FIG. 4 illustrates an embodiment of the internal
structure of the laundry treating apparatus according to
the present disclosure that is provided as the dryer 2.
[0102] The drying cabinet 10c may further include a
base disposed under the drum 30 to support the dryer 2. A
heat supplier 90, described below, may be installed on
the base.
[0103] The laundry treating apparatus of the present
disclosure may include a heat supplier 90 arranged to
supply air into the drum 30 to dry laundry accommodated
in the drum 30.
[0104] For example, the heat supplier 90 may include a
circulator 90b arranged to cause air in the drum 30 to
circulate below the drum 30 and be resupplied.
[0105] The circulator 90b may include a circulation
duct 91b arranged on the base, which is disposed under
the drying drum 30b, to provide a flow path along which air
discharged from the drying drum 30b is circulated, an
evaporator 92b disposed in the circulation duct 91b to
cool the air and condense moisture, a condenser 93b
disposed downstream of the evaporator to heat the air, a
compressor 94b configured to supply refrigerant to the
condenser 93b to heat the air, an expansion valve con-
figured to expand the refrigerant discharged from the
condenser 93b to cool the same, and a circulation fan
96b disposed inside the circulation duct 91b to provide
power for circulating the air.
[0106] The circulator 90b may further include a water
collector 97b communicating with the circulation duct 91b
to collect water condensed by the evaporator 92b, and a
storage tank 98b arranged to store the water collected in
the water collector 97b.
[0107] The laundry treating apparatus of the present

disclosure may further include a support 70 rotatably
supporting the drying drum 30b. The support 70 may
include one or more rotating rollers 70b rotatably sup-
porting one or more of the front and rear of the drying
drum 30b.
[0108] The driver 40 of the laundry treating apparatus
may further include a drying driver 40b configured to
rotate the drying drum 30b.
[0109] The drying driver 40b may be seated on the
base, on which the circulation duct 91b is installed, to
rotate the drying drum 30b. In this case, the drying driver
40b may include a motor seated on the base, a pulley
connected to the motor so as to rotate, and a belt con-
necting the pulley and the outer circumferential surface of
the drum.
[0110] However, when the drying driver 40b is provided
with a pulley/belt, it may be difficult to change the rotation
speed and rotation direction of the drying drum 30b.
[0111] Therefore, in the laundry treating apparatus
according to the present disclosure, the drying driver
40b may be disposed at the rear of the drying drum
30b, similar to the washing machine 1. That is, the drying
driver 40b may include a drying stator 41b disposed at the
rear of the drying drum 30b, a drying rotor 42b rotated by
the drying stator, and a drying rotation shaft 43b coupled
to the drying rotor 42b and extending to the rear of the
drying drum 30b.
[0112] Accordingly, the drying driver 40b may freely
change the rotation direction and rotation speed of the
drying drum 30b.
[0113] The laundry treating apparatus of the present
disclosure may further include a reducer 406b configured
to reduce the rpm of the drying rotation shaft 43b and
increase torque.
[0114] The reducer 406b may be disposed between
the drying driver 40b and the drying drum 30b to transmit
power generated by the drying driver 40b to the drying
drum 30b.
[0115] The reducer 406b may be connected to and
rotate with the drying rotation shaft 43b and include a
complex gearbox connected to the drying drum 30b.
Accordingly, the reducer 406b may reduce the rpm com-
pared to the drying rotation shaft 43b but increase the
torque delivered to the drying drum 30b.
[0116] As a result, while the drying drum 30b rotates,
the laundry may rise and fall inside the drying drum 30b
without sticking to the inner wall and be evenly exposed to
the hot air supplied into the drying drum 30b.
[0117] The laundry treating apparatus of the present
disclosure may further include a drying controller config-
ured to control one or more of the driver 40, the heat
supplier 90, the sensor 11, and the locker 12. The drying
controller may be embedded in the control panel 100 or
arranged separately from the control panel 100.
[0118] The drying controller may be configured to pro-
vide commands to control one or more of the driver 40,
the heat supplier 90, the locker 13, and the sensor 11 to
perform any drying course for drying the laundry.
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[0119] FIG. 5 illustrates an embodiment of a control
panel according to the present disclosure.
[0120] The control panel 100 of the laundry treating
apparatus may include a power part 110 configured to
receive a power command to supply power to all compo-
nents of the laundry treating apparatus, a course selec-
tion part 130 configured to receive a selection command
to select a course for treating laundry, an option selection
part 140 configured to receive a course intensity, an
execution time, and a selection command to select an
option for adjusting or selecting one or more additional
functions when performing the course, an execution part
120 configured to receive an execution command to
execute the selected course and options, and a display
part 150 configured to display one or more of the state of
the course and options being performed, weight informa-
tion about the laundry, or information displayed by the
laundry treating apparatus.
[0121] The additional functions selectable through the
option selection part 140 when performing the course
may include one or more of steam supply, water tem-
perature control, turbo shot by high-speed drum rotation,
reservation setting for course execution, and mode
switching to control another laundry treating apparatus
or an external device.
[0122] The weight information about the laundry dis-
played on the display part 150 may include one or more of
the weight of the laundry, the amount of detergent re-
quired for the weight of laundry to be treated, or the
expected execution time of the course for treating the
laundry.
[0123] The control panel 100 may be provided as any
one of the washing panel 100a, the drying panel 100b, or
other panels. However, in any form of the control panel
100, the functions of the power part 110, execution part
120, course selection part 130, option selection part 140,
and display 150 may remain the same.
[0124] Hereinafter, the control panel 100 is illustrated
as provided as the washing panel 100a. The washing
panel 100a and the drying panel 100b may be configured
to receive different commands or display different infor-
mation, but may have the identical structure.
[0125] The washing panel 100a may include a rotary
knob as the course selection part 130. The display part
150 may include a main display 151 disposed inside the
course selection part 130 and a sub-display 152 dis-
posed outside the course selection part 130.
[0126] The main display 151 may be circular and con-
figured to display the course selected through the course
selection part 130 by rotating the course selection part
130.
[0127] The main display 151 may also display sensed
weight information about the laundry.
[0128] The main display 151 may include a screen
displaying the selected course and weight information.
As a result, the language displayed on the main display
151 may be freely changed according to settings. There-
fore, it may be omitted to print the names or descriptions

of the courses provided by the laundry treating apparatus
on the washing panel 100a. In addition, the main display
151 may freely display the information intended to be
conveyed by the controller in different languages, char-
acters, images, figures, icons, or the like.
[0129] The course selection part 130 may be config-
ured to rotate 360 degrees or more in both directions
around the outer periphery of the main display 151, and
the course displayed on the main display 151 may be set
to change according to the rotation angle of the course
selection part 130. The washing panel 100a may include
an encoder configured to sense rotation of the course
selection part 130 and determine the corresponding
command according to the rotation angle, and a control
panel configured to determine the content to be displayed
on the main display 151 based on the encoder.
[0130] The option selection part 140 may be disposed
outside the course selection part 130.
[0131] The option selection part 140 may be parti-
tioned into areas for inputting commands to determine
the intensity of each cycle constituting the course, such
as a first option, a second option, and a third option, or to
input additional functions for the course.
[0132] For example, the first, second, and third options
may correspond to determining the intensity of washing,
rinsing, and dehydration, respectively. The areas may be
provided with touch buttons or physical buttons, or may
be provided with a touch panel or touch scheme to
receive commands on a display part screen.
[0133] The sub-display 152 may be disposed within the
option selection part 140.
[0134] The sub-display 152 may be configured to dis-
play information about the options selected or activated
through the option selection part 140 to the outside.
[0135] In addition, the sub-display 152 may be ar-
ranged spaced apart from the main selection part 151.
The sub-display 152 may be disposed outside the course
selection part 130 to intuitively indicate that content dif-
ferent from the content displayed on the main selection
part 151 is displayed.
[0136] The option selection part 140 may be provided
in a rectangular shape.
[0137] The sub-display 152 may include multiple lights
intuitively indicating the set level of the intensity of the
first, second, and third options.
[0138] For example, when more lights are illuminated
or lights in higher positions are on, this indicates a higher
intensity of the corresponding option.
[0139] The power part 110 may be disposed between
one side of the course selection part 130 and the deter-
gent box 53.
[0140] The execution part 120 may be disposed be-
tween the opposite side of the course selection part 130
and the sub-display 152.
[0141] The power part 110 and the execution part 120
may be provided as touch buttons or physical buttons and
may selectively emit light to indicate activation or avail-
ability for input.
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[0142] For example, when the power part 110 is input,
the power part 110, the execution part 120, and the
display part 150 may illuminate.
[0143] FIG. 6 illustrates the laundry treating apparatus
according to the present disclosure provided as a tower
type (hereinafter, a wish tower 3) in which the washing
machine 1 and the dryer 2 are stacked.
[0144] The wash tower 3 may have the washing ma-
chine 1 disposed at the bottom and the dryer 2 disposed
at the top. Except that the washing machine 1 and the
dryer 2 share the same cabinet 10, the configuration may
be identical to the configurations of the washing machine
1 and the dryer 2.
[0145] Generally, the washing machine 1 having the
tub 20 is heavier than the dryer 2, and thus the washing
machine 1 may be disposed under the dryer 2. However,
depending on design, the dryer 2 may be disposed under
the washing machine 1.
[0146] In the wash tower 3, the control panel 100 may
include a shared panel 100c disposed between the wash-
ing door 11a of the washing machine 1 and the drying
door 11b of the dryer 2.
[0147] The shared panel 100c may receive all control
commands for the washing machine 1 and the dryer 2
and display all information displayed on the washing
machine 1 and the dryer 2.
[0148] As a result, for the wash tower 3 including both
the washing machine 1 and the dryer 2, the user may
control both the washing machine 1 and the dryer 2
through the shared panel 100c.
[0149] FIG. 7 illustrates an embodiment of the control
panel provided as a shared panel according to the pre-
sent disclosure.
[0150] The shared panel 100c may include an upper
portion and a lower portion, wherein one of the portions
may be configured to control one of the washing machine
and the dryer, and the other one may be configured to
control the other one of the washing machine and the
dryer.
[0151] The arrangement of the upper and lower por-
tions of the shared panel 100c may correspond to the
arrangement of the washing machine 1 and the dryer 2.
[0152] A main display 151 to display the weight infor-
mation about the laundry may be arranged at the center
of the shared panel 100c. A course selection part 130
configured to select a course may be disposed on one
side of the main display 151, and an option selection part
140 configured to select an option may be disposed on
the opposite side of the main display 151.
[0153] The main display 151 may be partitioned into
upper and lower portions. The main display 151 may
include a washing main display 151a disposed in the
lower portion and having one or more icons or images
indicating the weight information about the washing ma-
chine 1 and the state information about the washing
machine 1, and a drying main display 151b disposed in
the upper portion and having one or more icons or images
indicating the weight information about the dryer 2 and

the state information about the dryer 2.
[0154] The course selection part 130 may be disposed
on the left side of the main display 151 and be partitioned
into upper and lower portions.
[0155] The course selection part 130 may include a
washing course selection part 130a configured to select
multiple washing courses for removing foreign sub-
stances or germs from laundry, and a drying course
selection part 130b disposed above the washing course
selection part 130a and configured to select multiple
drying courses for removing moisture from the laundry
or supplying steam and hot air for laundry care.
[0156] The option selection part 140 may be disposed
on the right side of the main display 151 and be parti-
tioned into upper and lower portions.
[0157] The option selection part 140 may include a
washing option selection part 140a configured to select
multiple options for setting the intensity, execution time,
or additional functions of a washing course, and a drying
option selection part 140b disposed below the washing
option selection part 140a and configured to select multi-
ple options for setting the intensity, execution time, or
additional functions of a drying course.
[0158] The option selection part 140 may indicate
whether additional functions, such as steam supply, turbo
shot, water temperature control, drum sterilization, or
cleaning of the heat supplier, are selected by turning light
of the selection part on or off.
[0159] In addition, the sub-display 152 may be config-
ured to indicate the intensity of an option selected through
the option selection part 140. The sub-display 152 may
be disposed in areas corresponding to the intensity or
execution time that may be adjusted with the option
selection part 140.
[0160] The sub-display may include a washing sub-
display 151a disposed above the washing option selec-
tion part 140a to indicate the intensity of the set washing
option, and a drying sub-display 151b disposed above
the washing sub-display 151a to indicate the intensity of
the set drying option.
[0161] The power part 110 may be disposed at one end
of the shared panel 110 and be partitioned into upper and
lower portions.
[0162] The power part may include a washing power
part 110a configured to receive a washing power com-
mand to supply power to the washing machine 1, and a
drying power part 110b configured to receive a drying
power command to supply power to the dryer 2.
[0163] The execution part 120 may be disposed at an
opposite end of the shared panel 110 and be partitioned
into upper and lower portions.
[0164] The execution part 120 may include a washing
execution part 120a configured to receive a washing
execution command to perform the selected washing
course and options, and a drying execution part 120b
disposed above the washing execution part 120a con-
figured to receive a drying execution command to per-
form the selected drying course and options.
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[0165] FIG. 8 illustrates another embodiment of the
laundry treating apparatus according to the present dis-
closure
[0166] The laundry treating apparatus of the present
disclosure may include an integrated apparatus 4 cap-
able of performing both washing and drying courses.
[0167] When the laundry treating apparatus according
to the present disclosure is configured as the integrated
apparatus 4, the cabinet 10 may include an integrated
cabinet 10c defining the exterior of the integrated appa-
ratus, and the door 11 may include an integrated door 11d
arranged to open and close an opening formed in the
integrated cabinet 10c.
[0168] The sensor 13 may include an integrated sen-
sor 12d configured to sense whether the integrated door
11d has opened or closed the opening.
[0169] The locker 13 may include an integrated locker
13d arranged to fix the integrated door 11d to the inte-
grated cabinet 10d.
[0170] The integrated apparatus 4 may perform both
the function of the washing machine and the function of
the dryer, and a drawer-type laundry treating apparatus
(hereinafter referred to as a mini apparatus) may be
additionally installed under the integrated apparatus.
[0171] The control panel 100 of the laundry treating
apparatus may include an integrated panel 100d capable
of simultaneously controlling one or more of the washing
machine 1, the dryer 2, or the lower mini apparatus 5.
[0172] FIG. 9 illustrates an embodiment of the internal
structure of the integrated apparatus 4.
[0173] Referring to FIG. 9, the integrated apparatus 4
may include an integrated tub 20d rotatably accommo-
dated in the integrated cabinet 10d to store water, and an
integrated drum 30d rotatably accommodated in the in-
tegrated tub 20d to store water.
[0174] The laundry treating apparatus of the present
disclosure may include a water supply part 50 arranged to
supply water to the tub 20 and a drainage part 60 ar-
ranged to discharge water from the tub 20.
[0175] When the laundry treating apparatus according
to the present disclosure is provided as the integrated
apparatus 4, the water supply part 50 may include an
integrated water supply valve 51d coupled to the inte-
grated cabinet 10d and connected to an external water
source to selectively supply water, an integrated water
supply pipe 52d extending from the integrated water
supply valve 51d to deliver water supplied from the ex-
ternal water source, and an integrated detergent box 53d
arranged to store detergent and to receive water supplied
from the integrated water supply pipe 52d and deliver the
water to the integrated tub 20d.
[0176] The drainage part 60 may include an integrated
discharge pipe 61d connected to a lower portion of the
integrated tub 20d to discharge water from the integrated
tub 20d, an integrated drain pump 62d providing power to
discharge the water supplied from the integrated dis-
charge pipe 61d to the outside of the integrated cabinet
10d, and an integrated drain pipe 63d extending from the

integrated drain pump 62d to the outside of the integrated
cabinet 10d to discharge the water.
[0177] The laundry treating apparatus of the present
disclosure may further include an integrated water level
sensor 21d configured to sense the water level in the
integrated tub 20d.
[0178] The integrated water level sensor 21d may be
provided in any form as long as it can sense the water
level inside the integrated tub 20d. The integrated water
level sensor 21d may include a communication pipe
communicating with the integrated tub 20d and having
a closed end, and a sensor disposed at an upper portion
of the communication pipe to sense a change in pressure
inside the communication pipe.
[0179] The integrated apparatus 4 of the present dis-
closure may further include an integrated support 70d
arranged to support the integrated tub 20d in the inte-
grated cabinet 10d.
[0180] The integrated support 70d may include one or
more of a suspension supporting the lower portion of the
integrated tub 20d and a spring supporting the upper
portion of the integrated tub 20d.
[0181] The integrated apparatus 4 of the present dis-
closure may include a driver 40 having the samestructure
as that of the washing machine 1.
[0182] The integrated apparatus 4 may be configured
such that the heat supplier 90 communicates with the
integrated tub 20d.
[0183] The cabinet 10d of the integrated apparatus 4
may have a base at a lower portion thereof, similar to the
dryer 2, and the heat supplier 90 may be arranged on the
base.
[0184] Alternatively, since the integrated apparatus 4
may include the integrated tub 20d that is firmly sup-
ported inside the cabinet 10d, and the integrated tub 20d
is positioned closest to the integrated drum 30d, the heat
supplier 90 may be seated on the integrated tub 20d.
[0185] The heat supplier 90 may include an integrated
supplier 90d seated on the upper portion of the integrated
tub 20d. This configuration may prevent interference or
collision with the drainage part 60 arranged at the lower
portion of the integrated tub 20d.
[0186] The integrated supplier 90d may include an
integrated duct 91d seated along the front-rear direction
of the integrated tub 20d to circulate air inside the inte-
grated tub 20d, an evaporator 92d accommodated in the
integrated duct 91d to cool the air and condense moist-
ure, a condenser 93d disposed downstream of the eva-
porator 92d to heat the air, a compressor 94d arranged to
supply refrigerant to the condenser 93d to heat the air, an
expansion valve that expands and cools the refrigerant
discharged from the condenser 93d, and a circulation fan
96d disposed inside the circulation duct 91d to provide
power to circulate the air.
[0187] Since the integrated supplier 90d is arranged on
the tub 20, the water collector and the storage tank may
be omitted. That is, water condensed inside the inte-
grated duct 91d may flow back to the tub 20 and be
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discharged through the drainage part 60.
[0188] As a result, the integrated apparatus 4, which is
configured by integrating the washing machine 1 and the
dryer 2, may perform both the washing course and the
drying course.
[0189] The integrated apparatus 4 of the present dis-
closure may include an integrated controller that inte-
grates the washing controller and the drying controller.
The integrated controller may be embedded in the control
panel 100 or may be arranged inside the cabinet 10,
separately from the control panel 100.
[0190] The integrated panel 100d may switch to either
a washing mode configured to receive commands to
perform a washing course or display the status of the
washing course, or a drying mode configured to receive
commands to perform a drying course or display the
status of the drying course.
[0191] In addition, when a mini apparatus is provided
as described below, the integrated panel may switch to a
mini mode configured to receive commands to execute
the mini apparatus or display the status of the mini
apparatus.
[0192] FIG. 10 illustrates an embodiment of the struc-
ture of the integrated panel.
[0193] The integrated panel 100d should implement
the washing mode for performing a washing course, the
drying mode for performing a drying course, and the mini
mode for executing the mini apparatus on a single panel.
Therefore, the integrated panel 100d may be entirely a
touch panel without physical buttons, displaying the
washing, drying, and mini modes selectively.
[0194] The integrated panel 100d may be entirely in the
form of a screen or a touch panel.
[0195] The integrated panel 100d may have an oval or
track shape with a width longer than the height, and may
be provided with a display part 150 in the central rectan-
gular portion thereof.
[0196] A power part 110 and an execution part 120 may
be arranged on one side of the display part 150. The
power part 110 and execution part 120 may be configured
as touch areas that light up when touch input is allowed
and turn off when touch input is not allowed.
[0197] The display part 150 may be configured to dis-
play weight information and status information about the
selected course and options. Further, the display part 150
may be provided as a touch panel to serve as the course
input unit 130 and option selection part 140.
[0198] The display part 150 may display a course
selection part 130 for selection of a course, and display
the currently selected course C1 prominently, while the
other selectable courses C2 and C3 in smaller form on
the left and right sides.
[0199] The display part 150 may further include a
status display 153 configured to indicate the status of
the laundry treating apparatus. The status display 153
may display one or more of an internal water level, an
internal temperature, a lock status, a sound emission
status, and a course progress status in the form of icons

or similar indicators.
[0200] The option selection part 140 may be arranged
outside the course selection part 130 or the area where
the course is displayed. The option selection part 140
may be spaced apart from and arranged below the status
display 153.
[0201] When the option selection part 140 is input, the
display part 150 may display selectable or adjustable
options. In this process, the display part of the course
selection part 130 and the course C may disappear.
[0202] FIG. 11 illustrates the laundry treating appara-
tus according to the present disclosure provided as a mini
apparatus.
[0203] The laundry treating apparatus of the present
disclosure may further include a mini apparatus 5. The
mini apparatus may have a smaller height and volume
than the washing machine 1 and dryer 2 or than the
integrated apparatus 4.
[0204] The mini apparatus, which serves as an aux-
iliary laundry treating apparatus, may be installed in
addition to the washing machine 1, dryer 2, or integrated
apparatus 4. Of course, the mini apparatus 5 can be
arranged independently.
[0205] When the laundry treating apparatus according
to the present disclosure includes the mini apparatus 5,
the cabinet 10 may include a mini cabinet 10b having a
height less than the width in the lateral direction and the
depth in the front-rear direction.
[0206] Since the mini cabinet 10e has a low height, it
may be arranged under the washing machine 1, dryer 2,
or integrated apparatus 4.
[0207] Of course, the mini apparatus 5 may be ar-
ranged on the washing machine 1, dryer 2, or integrated
apparatus 4. For simplicity, it is assumed in the following
description that the mini apparatus 5 is arranged under or
independently of the washing machine 1, dryer 2, or
integrated apparatus 4.
[0208] The mini cabinet 10e may have an opening at
the front.
[0209] The mini apparatus 5 may further include a
drawer 80 arranged to be inserted into and withdrawn
from the mini cabinet 10e through the opening.
[0210] The drawer 80 may include a drawer body 82
arranged to accommodate a tub accommodating water
or a rotating drum, a drawer panel 81 arranged at the front
of the drawer body 82 to open and close the opening, and
rails 83 arranged to allow the drawer body 82 to be
inserted into and withdrawn from the mini cabinet 10e.
[0211] The drawer body 82 may be formed in the shape
of a case with an open top and may include a mini door 29
arranged inside to open or close the tub or drum.
[0212] As the mini apparatus 5 has the drawer 80, it
may be prevented from interference with any other laun-
dry treating apparatus or home appliance placed there-
on.
[0213] FIG. 12 illustrates an embodiment of the internal
structure of the laundry treating apparatus according to
the present disclosure provided as a mini apparatus.
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[0214] The mini apparatus 5 may include a mini tub 20e
arranged to accommodate water in the drawer 80, and a
mini drum 30e rotatably provided in the mini tub 20e to
accommodate laundry.
[0215] The mini tub 20e and mini drum 30e may have a
height smaller than the diameter thereof, and a loading
inlet for loading laundry may be formed at the top thereof.
[0216] The mini door 29 may be coupled to the top of
the mini tub 20e to prevent water or laundry inside the
mini tub 20e from spilling arbitrarily.
[0217] The driver 40 may be arranged at the bottom of
the mini tub 20e to rotate the mini drum 30e.
[0218] The driver 40 may include a mini stator 41e
coupled to the bottom of the mini tub 20d to generate a
rotating magnetic field, a mini rotor 42e rotated by the
mini stator 41e, and a mini rotation shaft 43e rotated by
the mini rotor 42e and coupled to the bottom of the mini
drum 30e.
[0219] The water supply part 80 may include a mini
water supply valve 51e coupled to the mini cabinet 10e, a
mini water supply pipe 52e extending from the mini water
supply valve 51e to the drawer to supply water, and a mini
box 53e arranged to guide water supplied through the
mini water supply pipe 52e to the tub.
[0220] The mini water supply pipe 52e may extend
forward as far as the distance by which the drawer 80
is withdrawn from the mini cabinet 10e. The mini box 53e
may be configured to receive and store detergent.
[0221] The drainage part 80 may include a mini dis-
charge pipe 61e arranged to discharge water from the
mini tub 20e, a mini pump 62e coupled to the mini dis-
charge pipe 61e to provide power to discharge the water,
and a mini drain pipe 63e extending from the mini pump
62e to the outside of the mini cabinet 10e.
[0222] The mini drain pipe 63e may extend forward as
far as the distance by which the drawer 80 is withdrawn
from the mini cabinet 10e.
[0223] The support 70 may include a mini suspension
70d connecting the inner lateral surface of the drawer 80
and the outer lateral surface of the mini tub 20e.
[0224] FIG. 13 illustrates an embodiment of a control
panel when the laundry treating apparatus according to
the present disclosure is provided as a mini apparatus.
[0225] The control panel 100 may include a mini panel
100e installed on the drawer 80 to control the mini appa-
ratus 5.
[0226] The mini panel 100e may include a display part
150 at the center thereof, and a power part 110 and an
execution part 120 may be arranged on the left and right
sides of the display part 150.
[0227] A course selection part 130 may be arranged
between the power part 110 and the display part 150 to
select a course, and an option selection part 140 may be
arranged between the display part 150 and the execution
part 120 to select an option.
[0228] The display part 150 may include a main display
151 configured to display weight information or the status
of a selected course. A sub-display 152 may be disposed

on both sides of the main display 151 to indicate the type
of the course selected by the course selection part 130
and the option selected by the option selection part 140.
[0229] The main display 151 may be one of an LCD, a
lamp, or a screen, and the sub-display 152 may be one of
an LCD, a lamp, or a screen.
[0230] FIG. 14 illustrates an embodiment of the laundry
treating apparatus according to the present disclosure
provided as a top-load type washing machine.
[0231] The laundry treating apparatus of the present
disclosure may include a washing machine 1. The wash-
ing machine 1 may be a top-load type washing machine.
[0232] When the washing machine 1 is of the top-load
type, most components thereof may correspond to those
of the washing machine 1 shown in FIGS. 2 and 3.
[0233] To avoid redundant descriptions, only the differ-
ences from the washing machine shown in FIGS. 2 and 3
are described.
[0234] When the laundry treating apparatus according
to the present disclosure includes a top-load type wash-
ing machine, the cabinet 10 may have an opening at the
top, and the washing door 11 may be rotatably coupled to
the top of the cabinet 10. The control panel 100 may be
disposed in front of the washing door 11 at the top of the
cabinet 10.
[0235] The laundry treating apparatus of the present
disclosure may further include a sensor 11 configured to
sense whether the washing door 11 has opened or closed
the opening, and a locker 12 arranged to fix the position of
the washing door 11 with the opening closed.
[0236] FIG. 15 illustrates an embodiment of the internal
structure of the laundry treating apparatus according to
the present disclosure provided as a top-load type wash-
ing machine.
[0237] The top-load type washing machine may simi-
larly include a tub 20, a drum 30, a driver 40, a water
supply part 50, and a drainage part 60.
[0238] The tub 20 and drum 30 may have a cylindrical
shape with a loading inlet arranged at the top thereof.
[0239] Unlike in the case of the mini apparatus, the tub
20 and drum 30 may have a height greater than the
diameter or width thereof.
[0240] The laundry treating apparatus of the present
disclosure may further include a pulsator 35 arranged
under the drum 30 to rotate independently of the drum 30.
[0241] Although the pulsator 35 may rotate together
with the drum 30, it may be arranged to rotate separately
from the drum 30. As a result, the laundry may be agi-
tated, or a water flow may be formed inside the drum 30.
[0242] The driver 40 may further include a clutch 44
configured to determine whether to rotate the pulsator 35
independently of the drum 30.
[0243] The clutch 44 may be configured to determine
whether to transmit rotational power from the rotation
shaft 43 to both the pulsator 35 and the drum 30 or to only
one of the pulsator 35 and the drum 30.
[0244] The rotation shaft 43 is coupled to the clutch 44,
and the clutch 44 may include a separate drive shaft 45
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that transmits the power of the rotation shaft 43.
[0245] The drive shaft 45 may be coupled to the pul-
sator 35, and the housing of the clutch 44 may be coupled
to the drum 30.
[0246] As a result, the pulsator 35 and drum 30, which
are coupled to different components, may selectively
receive power from the driver 40.
[0247] The control panel 100 may control the clutch 44
to rotate the pulsator 35 independently of the drum 30
during washing and rinsing, while rotating the pulsator 35
and drum 30 together during dehydration.
[0248] As a result, during the washing and rinsing,
laundry may be twisted or agitated by the water flow,
enhancing washing and rinsing performance. During the
dehydration, the pulsator 35 and drum 30 may be pre-
vented from rotating at different speeds to cause friction
or damage to the laundry.
[0249] FIG. 16 illustrates embodiments in which the
laundry treating apparatus according to the present dis-
closure senses the weight of laundry.
[0250] The laundry treating apparatus of the present
disclosure may sense the weight of laundry and perform
washing and drying courses according to the sensed
weight. For heavier laundry, which requires more time
and energy for washing and drying, and thus the execu-
tion time of the washing and drying courses is set longer.
As a result, this may prevent the courses from ending with
the laundry being washed insufficiently or dried insuffi-
ciently, thereby ensuring washing performance and dry-
ing performance.
[0251] Conversely, when the weight of laundry sensed
by the laundry treating apparatus according to the pre-
sent disclosure is light, it may require a small amount of
time and energy for washing and drying, and thus the
execution time of the washing and drying courses is set
short.
[0252] As a result, over-washing or over-drying of the
laundry may be prevented. Thereby, the laundry may be
protected from damages and energy may be saved.
[0253] The laundry treating apparatus of the present
disclosure may sense the weight of the laundry by rotat-
ing the drum containing the laundry. By measuring the
current or load applied to or generated by the driver 40
when rotating the drum 30, the weight of the laundry may
be calculated.
[0254] Even when laundry is placed in the drum 30
before power is supplied to the driver 40, the laundry
treating apparatus according to the present disclosure
may normally sense the weight of the laundry based on
the current output or generated by the driver 40 after
power is supplied to the driver 40. Thus, whether the user
opens the door 11 and loads laundry with power supplied
to the driver 40 by the user by providing an input through
the power part 110, or the user provides an input through
the power part 110 after opening the door 11 and loading
laundry, the laundry treating apparatus according to the
present disclosure may sense the weight of the laundry in
any scenarios.

[0255] Consequently, although the time required to
sense the weight of the laundry may be longer than when
sensing the weight through a load sensor that directly
senses the load of the drum, the laundry treating appa-
ratus according to the present disclosure may sense the
weight of the laundry in any situations where the user
opens the door 11, loads the laundry, and then provides
an input through the power part 110.
[0256] FIG. 16‑(a) illustrates an embodiment in which
the laundry treating apparatus according to the present
disclosure senses the weight of laundry. The laundry
treating apparatus of the present disclosure may nor-
mally sense the weight of the laundry by rotating the drum
less than one full revolution.
[0257] In other words, rotating the drum 30 for a longer
time may increase accuracy of sensing of the weight of
the laundry. However, even when the drum 30 is rotated
by a certain angle, the weight of the laundry may be
sensed sufficiently by calculating the necessary inertia
or current for the rotation, or torqueand energy generated
during the brief rotation and stop.
[0258] Therefore, although the laundry treating appa-
ratus according to the present disclosure can sense the
weight of the laundry by rotating the drum one full revolu-
tion or more, it may sense the weight of the laundry by
rotating the drum less than one full revolution.
[0259] The laundry treating apparatus of the present
disclosure may sense the weight of the laundry by rotat-
ing the drum at an angle of 360 degrees or less. The
laundry treating apparatus of the present disclosure may
sense the weight of the laundry during the process of
rotating the drum at an angle of 360 degrees or less, or it
may calculate the weight of the laundry after the process
in which the drum rotates and then stops. The process in
which the drum rotates and then stops also includes the
concept of the drum rotating in reverse to return to its
original position.
[0260] In any case, the laundry treating apparatus
according to the present disclosure may completely de-
termine the weight of the laundry within three seconds
after the drum begins to rotate.
[0261] As a result, when an input is provided through
the power part 110 or the opening and closing of the door
11 is sensed by the sensor 13, the laundry treating
apparatus according to the present disclosure may sense
the weight by rotating the drum 30 less than one full
revolution by driving the driver 40 before an input is
provided through the course selection part 130 or the
execution part 120.
[0262] When the weight is sensed, the controller may
display the laundry weight information on the display part
150 before an input is provided through the course selec-
tion part 130 or the execution part 120. As a result, the
user may check the display parted weight information
and select and execute an appropriate course.
[0263] The locker 12 is controlled to lock the door 11 to
the cabinet 10 only when an input is provided through the
execution part 120. Consequently, the laundry treating

5

10

15

20

25

30

35

40

45

50

55



15

25 EP 4 741 566 A1 26

apparatus of the present disclosure may sense the
weight of the laundry by rotating the drum 30 while the
door remains unlocked, and the weight information about
the laundry may be displayed on the display part 150.
[0264] Therefore, the user may check the weight in-
formation, open the door 11, and then add more laundry
or remove laundry in an appropriate direction.
[0265] FIG. 16‑(b) illustrates another embodiment in
which the laundry treating apparatus according to the
present disclosure senses the weight of laundry.
[0266] Of course, the laundry treating apparatus ac-
cording to the present disclosure may sense the weight of
the laundry by rotating the drum one full revolution or
more. However, when sensing the weight of the laundry
by rotating the drum less than one full revolution, the
rotation angle of the drum may need to be controlled.
[0267] For example, as shown in FIG. 16‑(a), the drum
may be rotated to angle A, which is 90 degrees or more,
and then stopped. During this operation, the controller
may sense the weight of the laundry through the driver
40.
[0268] However, in a front-load type laundry treating
apparatus, when the drum 30 rotates to angle A, the
arrangement and shape of the laundry may vary due to
the laundry falling or rolling to the lower part of the drum
30 by gravity. As a result, additional current may be
applied to or generated by the driver 40 due to the move-
ment or impact of the laundry, which may reduce the
accuracy of the controller in sensing the weight of the
laundry.
[0269] Therefore, the laundry treating apparatus ac-
cording to the present disclosure may sense the weight of
the laundry by rotating the drum 30 to angle B, which is
less than 90 degrees. As a result, changes in the ar-
rangement and shape of the laundry may be minimized or
completely prevented, and the controller may accurately
sense the weight of the laundry through the current
measured by the driver 40.
[0270] Preferably, the angle B may be set to be less
than 45 degrees. Most preferably, it may be set to be less
than 15 degrees. As a result, the controller may accu-
rately sense the weight of the laundry by eliminating
situations in which the shape or arrangement of the
laundry changes.
[0271] In addition, since the laundry rotates that much
less, the user may hardly notice that the drum 30 rotates
arbitrarily, and thus will not suspect the performance of
the laundry treating apparatus, and the laundry treating
apparatus may display the weight information more
quickly.
[0272] FIG. 17 illustrates an embodiment in which the
laundry treating apparatus according to the present dis-
closure provided as a top-load type washing machine
senses the weight of laundry.
[0273] Referring to FIG. 17‑(a), until the washing
course and the drying course are performed, and while
the door is in an unlocked position, the laundry loaded in
the drum 30 may remain seated on the pulsator 35.

[0274] Even in this process, the laundry treating appa-
ratus according to the present disclosure may sense the
weight of the laundry through the driver 40 by rotating the
drum 30 less than one full revolution.
[0275] However, when sensing the weight of the laun-
dry, the laundry treating apparatus according to the pre-
sent disclosure may rotate the drum 30 and the pulsator
35 simultaneously. As a result, damage or twisting of the
laundry or changes in the shape or position of the laundry,
which may be caused by friction between the drum 30
and the pulsator 35 may be minimized.
[0276] Referring to FIG. 17‑(b), in the top-load type
washing machine, even when if the drum 30 rotates
nearly one full revolution, the probability that the shape
or arrangement of the laundry will change is lower than in
the front-load type washing machine.
[0277] Therefore, when the laundry treating apparatus
according to the present disclosure is provided as a top-
load type washing machine, in order to sense the weight
of the laundry, one or both of the drum 30 and the pulsator
35 may be rotated 90 degrees or more and stopped
before reaching 360 degrees.
[0278] For example, the laundry treating apparatus
according to the present disclosure may rotate the drum
30 and the pulsator 35 simultaneously to less than 180
degrees and then stop the same. Then, it may measure
the load applied the driver 40 to sense the weight of the
laundry.
[0279] As a result, before an input is provided through
the execution part 120, the laundry treating apparatus
according to the present disclosure may display the
weight information about the laundry with the door un-
locked.
[0280] FIG. 18 illustrates an embodiment in which a
controller of the laundry treating apparatus according to
the present disclosure senses the weight of laundry
through a driver.
[0281] Referring to FIG. 18‑(a), before performing the
washing cycle, rinsing cycle, or dehydration cycle, the
laundry treating apparatus according to the present dis-
closure may perform a sensing operation F of sensing the
weight of the laundry inside the drum 30, with the door
unlocked.
[0282] To this end, the controller may perform an ac-
celeration operation F1 of starting to rotate the drum 30, a
deceleration operation F2 of stopping the drum 30, and a
weight sensing operation F3 of sensing the weight of the
laundry accommodated in the drum based on a mea-
sured acceleration of the driver 40 during the accelera-
tion operation and a measured deceleration of the driver
40 during the deceleration operation.
[0283] While driving the driver 40, the laundry treating
apparatus according to the present disclosure senses the
measured acceleration value measured by the driver 40
or applied to the driver 40. While decelerating the driver
40, the laundry treating apparatus senses a measured
deceleration value measured by the driver 40 or applied
to the driver 40. Thereafter, the weight of the laundry

5

10

15

20

25

30

35

40

45

50

55



16

27 EP 4 741 566 A1 28

accommodated in the drum 30 may be sensed by calcu-
lating the measured acceleration value and the mea-
sured deceleration value.
[0284] The measured acceleration value and the mea-
sured deceleration value may be command values ap-
plied to the driver 40 while the driver 40 is driven, or may
be values measured by the driver 40 while the driver 40 is
driven.
[0285] The sensing operation F may further include a
preparation operation F0 of checking the position of the
driver 40 to set a reference value for performing the
acceleration operation F1 and the deceleration operation
F2. In the preparation operation F0, the drum 30 may
remain stopped.
[0286] In the acceleration operation F1, the drum that is
stopped in the preparation operation F0 may be accel-
erated to a first rpm. In the deceleration operation F2, the
drum may be decelerated from the first rpm. In other
words, the acceleration operation F1 and the decelera-
tion operation F2 may be performed consecutively. The
deceleration operation F2 is performed simply by redu-
cing the current command value to the driver 40 or cutting
off the voltage applied to the driver 40 in the acceleration
operation F1, and therefore there is no risk of damage to
the controller P or the circuitry.
[0287] In this case, the measured acceleration value
and the measured deceleration value may be measured
between the first rpm and a second rpm lower than the
first rpm. In other words, the weight may be sensed by
measuring the value of the current in the section including
the peak point in the speed graph. Since the value of the
current is measured in a continuous situation, the pos-
sibility of errors may be minimized in sensing the weight.
[0288] The measured acceleration value and the mea-
sured deceleration value may be measured between the
second rpm lower than the first rpm and a third rpm higher
than the second rpm but lower than the first rpm. In other
words, the weight may be sensed by measuring the value
of the current in a section where the same speed is
maintained, other than the section including the peak
point. Since the change in speed is greatest at the peak
point, the accuracy of the weight calculation may be
improved by measuring a stabilized current.
[0289] The first rpm may be set to be lower than the
fixed rpm at which the laundry accommodated inside the
drum 30 is attached to the inner wall of the drum 30. That
is, the first rpm may be lower than the rpm applied during
the washing, rinsing, and dehydration cycles.
[0290] The acceleration operation F1 may correspond
to the operation of rotating the drum, and the deceleration
operation F2 may correspond to the operation of restor-
ing the drum to the original position thereof. As a result,
the restoration operation D2 may be the operation of
actively applying current by the controller P to rotate
the driver 40 in the reverse direction.
[0291] The weight sensing operation F3 may involve
an operation in which the controller P directly calculates
the moment of inertia, but the operation of comparing and

extracting the moment of inertia with weight data about
the laundry stored in a storage part linked with the con-
troller may be skipped.
[0292] The amount of current applied in the accelera-
tion operation F1 may be defined as a first current
amount, and the amount of current applied in the decel-
eration operation F2 may be defined as a second current
amount. The controller P may sense the weight based on
the first current amount and the second current amount.
[0293] FIG. 18‑(b) illustrates another embodiment in
which the controller calculates the weight of the laundry.
[0294] The figure illustrates that the deceleration op-
eration F2 does not correspond to a deceleration opera-
tion in which current is applied to the driver 40 to rotate the
drum 30 in the reverse direction, but rather correspond to
a stopping operation in which power supplied to the driver
40 is cut off, allowing the driver 40 to be decelerated by
the weight of the laundry to be restored.
[0295] The controller P may sense the counter electro-
motive force generated during the stopping operation
and measure the value of current corresponding to the
counter electromotive force to sense the weight of the
laundry.
[0296] The amount of current applied in the accelera-
tion operation F1 may be defined as the first current
amount, and the amount of current applied in the stopping
operation F2 may be defined as a third current amount.
The controller P may sense the weight based on the first
current amount and the third current amount.
[0297] FIG. 19 illustrates an embodiment in which the
laundry treating apparatus according to the present dis-
closure utilizes a weight detection method based on the
above-described structure and method.
[0298] FIG. 19A illustrates an embodiment in which the
aforementioned weight sensing method is basically
used.
[0299] When an input is provided through the power
part 110 of the laundry treating apparatus according to
the present disclosure is, power may be supplied to the
water supply part 50, the driver 40, the drainage part 60,
and the controller P.
[0300] The controller P may be configured to sense the
weight of the laundry when power is supplied according to
the input provided through the power part 110. For ex-
ample, in the laundry treating apparatus according to the
present disclosure, the input through the power part 110
may be a prerequisite for sensing the weight of the
laundry.
[0301] Therefore, even when the user opens the door
11, places the laundry into the drum 30, and closes the
door 11 before providing an input through the power part
110, the controller P may immediately sense the weight of
the laundry.
[0302] The controller P may calculate the expected
time required for execution of a specific course or option,
based on the weight of the laundry.
[0303] To this end, the controller P may recognize the
expected time corresponding to the weight of the laundry.
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[0304] In addition, the controller P may have data
organized for the amount of detergent required when
performing any course or option according to the weight
of the laundry. The controller P may calculate the amount
of detergent required to wash the laundry according to the
course or option.
[0305] For example, the laundry treating apparatus
according to the present disclosure may perform a power
supply operation A1 of supplying power by inputting the
power part 110, and a weight sensing operation A2 of
sensing the weight of the laundry accommodated in the
drum 3 when the power supply operation A1 is per-
formed.
[0306] In other words, the laundry treating apparatus
according to the present disclosure may sense the weight
before an input is provided through the execution part
120.
[0307] When the weight of the laundry is sensed in the
weight sensing operation A2, an information display op-
eration A3 may be performed in which the display part
150 displays weight information including at least one of
the weight of the laundry, the expected execution time of a
course or option for performing washing of the laundry,
and the amount of detergent required for the course or
option.
[0308] In the information display operation A3, the
execution time corresponding to a preset standard
course or standard option corresponding to the weight
of the laundry may be displayed.
[0309] The user may check the weight of the laundry
and the execution time of the preset course or option
displayed in the information display operation A3, com-
pare the same with their schedule, and check the amount
of the detergent.
[0310] In other words, the laundry treating apparatus
according to the present disclosure may allow the user to
check the weight-related information before an input is
provided through the execution part 120, and the user
may select a desired course and option and provide an
input through the execution part 120. That is, when the
information displayed in the information display opera-
tion A3 is satisfactory, the user may provide an input
through the execution part 120. The controller P may
perform an execution input operation A6 of sensing the
input provided through the execution part 120.
[0311] When the execution input operation A6 is per-
formed, the controller P may control the locker 12 to lock
the door 11 to the cabinet 10 to prevent the door 11 from
being arbitrarily opened.
[0312] When the execution input operation A6 is per-
formed, the controller P may perform one or more of a
washing cycle, a rinsing cycle, and a dehydration cycle
according to the setting of the course or option.
[0313] However, after the user checks at least one of
the weight of the laundry, the execution time of the preset
course or option, or the amount of the detergent in the
information display operation A3, a course setting opera-
tion A4 of selecting a course and an option through the

course selection part 130 and the option selection part
140 may be further performed.
[0314] That is, the user may select any course or option
instead of the standard course that is performed by
default.
[0315] For example, through the course setting opera-
tion A4, the user may provide an input through one or
more of the course selection part 130 and the option
selection part 140 after checking the weight of the laun-
dry. After checking the execution time linked with the
weight, the user may provide an input through one or
more of the course selection part 130 and the option
selection part 140 to change the course or option.
[0316] When the course setting operation A4 is per-
formed, the controller P may perform a change display
operation A5 of recalculating the expected execution
time or detergent amount of the changed course or option
corresponding to the weight of the laundry and transmit-
ting the same to the display part 150.
[0317] In the change display operation A5, the display
part 150 may display at least one of the expected execu-
tion time of the changed course or option and the chan-
ged detergent amount.
[0318] When the user determines that the expected
execution time or detergent amount is appropriate, the
user may provide an input through the execution part 120.
When the expected execution time or detergent amount
is not appropriate, the user may re-provide an input
through one or more of the course selection part 130
and the option selection part 140.
[0319] The controller P may perform the execution
input operation A6 of sensing the input provided through
the execution part 120.
[0320] However, when the input re-provided through
one or more of the course selection part 130 and the
option selection part 140 is sensed, the course setting
operation A4 and the change display operation A5 may
be performed again.
[0321] As a result, the laundry treating apparatus ac-
cording to the present disclosure may complete weight
sensing before the user selects and executes the final
course and option. Further, by rotating the drum less than
one revolution and calculating the weight within three
seconds, information related to the weight may be pro-
vided before an input is provided through one or more of
the course selection part 130 and the option selection
part 140.
[0322] For example, weight sensing may already be
completed at the time when the display part 150 is booted
according to the input provided through the power part
110, and thus information corresponding to the weight
may be provided to the user.
[0323] Therefore, the user may check the information
related to the weight, check the expected time of the most
suitable course and option at the current time, and then
set the optimal course and option or introduce the optimal
amount of detergent.
[0324] FIG. 19B illustrates an extended embodiment of
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the control method of FIG. 19A.
[0325] The laundry treating apparatus according to the
present disclosure may perform a power input operation
A1 of supplying power to one or more of the controller P,
the driver 40, the water supply part 50, the drainage part
60, and the control panel 100 when a command is input
through the power part 110.
[0326] Once the power input operation A1 is per-
formed, the laundry treating apparatus may perform a
weight sensing operation A2 of sensing the weight of the
laundry.
[0327] To sense the weight in the weight sensing op-
eration A2, the drum may be rotated less than one
revolution, as described above.
[0328] At this time, the controller P may also perform a
laundry sensing operation A2‑1 of sensing whether the
laundry is accommodated in the drum 30. When there is
laundry in the drum 30 in the laundry sensing operation
A2‑1, the control method of FIG. 19A may be performed.
[0329] However, when the laundry is not accommo-
dated in the drum 30, the controller P may perform a door
opening/closing sensing operation A2‑2 of waiting until
the door 11 is opened and closed.
[0330] That is, when the controller P does not sense
the weight of the laundry, it may wait until it senses the
opening and closing of the door.
[0331] Once the door opening/closing sensing opera-
tion A2‑2 is performed, the controller P may perform the
weight sensing operation A2 again to additionally sense
the weight of the laundry.
[0332] Thus, for the laundry treating apparatus, in the
case where laundry is accommodated in the drum 30
before an input is provided through the power part 110,
the weight may be immediately sensed. However, in the
case where laundry is not accommodated in the drum 30
before an input is provided through the power part 110,
the weight of the laundry may be sensed when the
laundry is put into the drum 30.
[0333] In other words, when an input is provided
through the power part 110 and power is supplied to
the controller P, the laundry treating apparatus according
to the present disclosure may, in principle, immediately
perform weight sensing.
[0334] Accordingly, the user may first put laundry into
the drum 30 before providing an input through the power
part 110. Then, when the input is provided through the
power part 110, the controller P may perform weight
sensing.
[0335] However, when there is no laundry inside the
drum 30 before the input is provided through the power
part 110, the controller P may perform weight sensing
only when the door is opened and closed. Of course,
whether laundry is present or not may be sensed by
sensing the weight. In this case, when no weight is
sensed, the weight may not be displayed on the display
part 150.
[0336] Upon sensing the opening and closing of the
door 11 is sensed after the input is provided through the

power part 110, the controller P may determine that
laundry has been loaded, and may perform the weight
sensing. Of course, when no weight is sensed, the dis-
play part 150 may not display the weight, or may display
information indicating that no laundry is present inside.
[0337] When weight is sensed, the laundry treating
apparatus according to the present disclosure may dis-
play on the display part 150 at least one of the weight
information about the laundry, the execution time of a
course or option corresponding to the weight, or the
required amount of detergent.
[0338] As a result, the laundry treating apparatus ac-
cording to the present disclosure may sense the weight of
the laundry may be sensed before an input is provided
through the execution part 120, and may provide infor-
mation such as the execution time of a course or option or
the required amount of detergent to the user.
[0339] Consequently, sensing and displaying the
weight information about the laundry before the input is
provided through the execution part 120 means that the
drum 30 rotates with the door 11 unlocked, and the weight
information is displayed on the display part 150.
[0340] FIG. 20 illustrates an embodiment in which
weight detection is performed depending on whether a
door is opened or closed.
[0341] Referring to FIG. 20A, the controller P may be
configured to sense the weight of the laundry upon sen-
sing the opening and closing of the door 11. That is, the
condition for sensing the weight of the laundry may be the
opening and closing of the door 11.
[0342] The opening and closing of the door 11 may
mean that laundry is highly likely to have been loaded into
the drum 30. In addition, the opening and closing of the
door 11 may mean that the amount of laundry in the drum
30 has increased or decreased.
[0343] Thus, upon sensing the opening and closing of
the door 11, the laundry treating apparatus according to
the present disclosure may immediately sense the weight
of the laundry and inform the user of the weight of the
laundry, the expected or changed execution time of a
course or option, or the required or changed amount of
detergent.
[0344] The laundry treating apparatus of the present
disclosure may perform an opening/closing operation B1
of sensing the opening and closing of the door 11. When
the opening and closing of the door 11 is sensed in the
opening/closing operation B1, the controller P may per-
form a weight sensing operation B2 of sensing the weight
of the laundry, and perform an information display opera-
tion B3 of displaying at least one of the weight of the
laundry, the execution time of a preset course or option,
and the required amount of detergent according to the
sensed weight.
[0345] In other words, the laundry treating apparatus
according to the present disclosure may sense and dis-
play the weight of the laundry within three seconds in the
above-described manner when the opening and closing
of the door 11 is sensed, even before inputs are provided
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through the course selection part 130 and the execution
part 120.
[0346] After the information display operation B3, the
controller P may sense whether the user provides an
input through the execution part 120 to perform an ex-
ecution input operation B6, and may sense whether the
user changes the course or option to perform a course
setting operation B4 and a change display operation B5.
[0347] The information display operation B3, the
course setting operation B4, the change display opera-
tion B5, and the execution input operation B6 may be the
same as those in the previous embodiment.
[0348] FIG. 20B illustrates an extended embodiment of
FIG. 20A.
[0349] The laundry treating apparatus of the present
disclosure may further perform a power input operation
B0 of sensing whether power has been input before the
opening/closing operation B1.
[0350] The power input operation B0 should be per-
formed to allow power to be supplied to the controller P to
enable the controller P to sense whether the door 11 is
opened and closed.
[0351] Therefore, when the controller P senses that the
door 11 is opened and closed after the power input
operation B0, it may perform the weight sensing opera-
tion B2.
[0352] Once the opening and closing of the door 11 is
sensed in the opening/closing operation B1, the control-
ler P may perform the weight sensing operation B2 of
sensing the weight of the laundry, and perform the in-
formation display operation B3 of displaying at least one
of the weight of the laundry, the execution time of a preset
course or option, and the required amount of detergent
according to the sensed weight.
[0353] After the information display operation B3, the
controller P may sense whether the user provides an
input through the execution part 120 to perform the ex-
ecution input operation B6, and may sense whether the
user changes the course or option to perform the course
setting operation B4 and the change display operation
B5.
[0354] The information display operation B3, the
course setting operation B4, the change display opera-
tion B5, and the execution input operation B6 may be the
same as those in the previous embodiment.
[0355] Thus, upon sensing the opening and closing of
the door 11 with power supplied to the laundry treating
apparatus according to the present disclosure, the laun-
dry treating apparatus may immediately sense the weight
of the laundry and inform the user of the weight of the
laundry, the expected or changed execution time of a
course or option, or the required or changed amount of
detergent.
[0356] FIG. 20C illustrates another extended embodi-
ment of FIG. 20A.
[0357] The laundry treating apparatus of the present
disclosure may be configured to store the history of the
door 11 being opened and closed in a storage unit P2.

That is, even when no input is provided through the power
part 110, standby power may be supplied to the control
panel P, allowing the history of the door 11 being opened
and closed to be stored.
[0358] Therefore, even before the input is provided
through the power part 110, the laundry treating appara-
tus according to the present disclosure may perform a
history storage operation B11 of storing the history of
opening/closing of the door 11 in the controller P when the
door 11 is opened and closed.
[0359] Subsequently, when the power input operation
B0 is performed in which an input is provided through the
power part 110 and power is supplied to the controller P,
the controller P may perform the weight sensing opera-
tion B2.
[0360] When the opening and closing of the door 11 are
sensed in the opening/closing operation B1, the control-
ler P may perform the weight sensing operation B2 of
sensing the weight of the laundry, and perform the in-
formation display operation B3 of displaying at least one
of the weight of the laundry, the execution time of a preset
course or option, and the required amount of detergent
according to the sensed weight.
[0361] After the information display operation B3, the
controller P may sense whether the user provides an
input through the execution part 120 to perform the ex-
ecution input operation B6, and may sense whether the
user changes the course or option to perform the course
setting operation B4 and the change display operation
B5.
[0362] The information display operation B3, the
course setting operation B4, the change display opera-
tion B5, and the execution input operation B6 may be the
same as those in the previous embodiment.
[0363] Thus, even when the user opens the door 11
and pre-loads laundry into the drum 30 before an input is
provided through the power part 110, the laundry treating
apparatus according to the present disclosure may sense
the weight of the laundry by checking the opening/closing
of the door 11 once the input is provided through the
power part 110.
[0364] Accordingly, the laundry treating apparatus ac-
cording to the present disclosure may assist the user in
selecting an optimal course, option, or amount of deter-
gent before an input is provided through the execution
part 120.
[0365] Therefore, the controller P may be configured to
sense the weight of the laundry when an input is provided
through the power part 110 or when the sensor 13 senses
that the door closing the opening.
[0366] The controller P may be configured to sense the
weight only when both the input provided through the
power part 110 and the opening and closing of the door 11
are sensed, or to sense the weight when either the input is
provided through the power part 110, or the door 11 is
opened and closed.
[0367] In the laundry treating apparatus according to
the present disclosure, the locker 12 may fix the door 11 to
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the cabinet 1 only when an input is provided through the
execution part 120 and a course and option are started.
Therefore, when weight sensing is performed before an
input is provided through the execution part 120, the door
11 may remain unlocked by the locker 12.
[0368] Thus, the user may open the door 11 during or
even after the weight sensing to additionally load or
remove laundry.
[0369] Upon sensing further opening and closing of the
door 11, the laundry treating apparatus according to the
present disclosure may re-perform weight sensing to
sense whether the weight of the laundry has changed
and may display information related to the changed
weight on the display part 150.
[0370] That is, sensing the opening and closing of the
door as described above for weight sensing may include
re-sensing the weight when opening and closing of the
door is additionally sensed after the initial weight sensing.
[0371] FIG. 21 illustrates another embodiment in which
the laundry treating apparatus according to the present
disclosure determines whether to additionally perform
weight detection.
[0372] As described above, the laundry treating appa-
ratus according to the present disclosure performs
weight sensing again when the door 11 is re-opened
and closed or when an input is provided again through
the power part 110 such that power supply to the con-
troller P is interrupted and then restored.
[0373] However, in the case where the time during
which the door 11 is opened and closed is much shorter
than a limited time Trequired to load laundry into the drum
3, the internal state of the drum 3 is unlikely to change.
Similarly, in the case where the time during which an input
is re-provided through the power part 110 and power is re-
supplied to the controller P is much shorter than the
limited time T required to load laundry, the internal state
of the drum 3 is unlikely to change.
[0374] Accordingly, when the re-opening/closing time
of the door 11 or the re-input time of the power part 110 is
shorter than the limited time T, the laundry treating ap-
paratus according to the present disclosure may not
additionally perform weight sensing.
[0375] Thus, when the user mistakenly opens and
quickly closes the door 11 or mistakenly provides an input
through the power part 110 and then re-provides an input,
the laundry treating apparatus according to the present
disclosure may block weight sensing, thereby preventing
unnecessary energy consumption.
[0376] The controller P may be configured to sense the
time interval between an input and a re-input provided
through the power part 110, and may also be configured
to sense the time interval between the opening and
closing of the opening 111 performed by the door 11
through the sensor 13 or the locker 12.
[0377] The limited time T may be, for example, shorter
than one second.
[0378] The sensor 13 may be provided in the cabinet 1
to face the door 11 or be adjacent to the door 11, and may

be configured as a Hall sensor or reed switch configured
to sense signals such as a magnetic field generated by
the door 11. It may also sense the opening angle of the
door 11 by sensing the strength of the magnetic field.
[0379] For example, when the sensor 13 does not
sense the magnetic field, it may be determined that the
door 11 has been opened beyond a loading gap, which is
a minimum distance sufficient to load laundry through the
opening 111. When the sensor senses the magnetic field,
it may be determined that the door 11 has opened the
opening 111 by a distance shorter than or equal to the
loading gap.
[0380] In addition, the sensor 13 may be provided at a
hinge that rotatably couples the door 11 to the cabinet 1
so as to sense the opening angle of the door 11.
[0381] As such, when the door 11 opens and closes the
opening 111 within the loading gap, the laundry treating
apparatus according to the present disclosure senses
that may determine that the internal state of the drum 3
has not changed and may skip weight sensing.
[0382] The loading gap may be set, for example, to less
than 10 cm.
[0383] Specifically, the laundry treating apparatus ac-
cording to the present disclosure may perform a power
input operation M1 of inputting a power command for
supplying power to the controller P as an input of the
power part 110. Subsequently, a door sensing operation
M2 of sensing whether the door 11 has closed the open-
ing 111 may be performed.
[0384] When the door 11 closes the opening 111, a
weight sensing operation M3 of sensing the weight by
rotating the drum less than one revolution may be per-
formed.
[0385] The weight sensing operation M3 may be sen-
sing the weight based on a current applied or output when
the drum rotates less than one revolution. In this regard,
the rotation angle of the drum may be set to be less than or
equal to the angle at which laundry is separated from the
inner wall of the drum or the arrangement of the laundry
varies.
[0386] After the drum is rotated, the controller P may
calculate the weight within two seconds in the weight
sensing operation M3, and an information display opera-
tion M4 of displaying information related to the sensed
weight on the display part 150 may be performed within
three seconds.
[0387] Subsequently, before an input is provided
through the execution part 120, the controller P may
perform a state sensing operation M5 of sensing whether
the door 11 has opened and closed the opening 111, or
whether an input has been re-provided through the power
part 110.
[0388] In the state sensing operation L5, when it is
sensed that the door 11 has re-opened and closed the
opening 111, or that an input has been provided through
the power part 110 again to supply interrupted power to
the controller P again, the controller P may perform a limit
determination operation M6 of determining whether the
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time during which the door 11 has re-opened and closed
the opening or the time during which an input is repeat-
edly provided through the power part 110 is within a
limited time.
[0389] When the time during which the door 11 has re-
opened and closed the opening or the time during which
an input is repeatedly provided through the power part
110 is the limited time or longer than the limited time in the
limit determination operation M6, the weight sensing
operation M3 may be performed again, and the informa-
tion display operation M4 may be performed again to
correct the existing information to information corre-
sponding to the newly sensed weight.
[0390] On the other hand, when the time during which
the door 11 has re-opened and closed the opening or the
time during which an input is repeatedly provided through
the power part 110 is shorter than the limited time in the
limit determination operation M6, the controller P may
perform an ignore operation M7 in which weight sensing
is no longer performed even when the door re-opens and
closes the opening or an input is re-provided through the
power part.
[0391] In the limit determination operation M6, it may
also be determined whether the degree, interval, or angle
at which the door 11 opens the opening 111 is smaller
than a loading interval that allows the laundry to be
loaded.
[0392] For example, the sensor 13 provided in the
cabinet 1 may be configured to calculate the degree of
opening of the door 11 based on the sensing value
sensed by a Hall sensor, or a hinge provided on the door
11 may be configured to sense the opening angle.
[0393] While the ignore operation M7 is being per-
formed, or while the information display operation M4
is being performed, an execution input operation M8 may
be performed, in which an input is provided through the
execution part 120 and an execution command for ex-
ecuting the course and option selected by the course
selection part 130 is input.
[0394] Once the execution input operation M8 is per-
formed, the locker 12 may perform a door locking opera-
tion M9 of locking the door 11 to the cabinet 1 to block the
opening 111 from being opened.
[0395] Hereinafter, a description will be given of how
the control method of the laundry treating apparatus
according to the present disclosure is implemented.
[0396] FIG. 22 illustrates an embodiment of a control
method of the laundry treating apparatus according to the
present disclosure implemented on a washing panel or a
drying panel.
[0397] Since the washing panel 100a and the drying
panel 100b have the same structure, an embodiment
applied to the washing panel 100a will be described for
the sake of avoiding redundant description.
[0398] Referring to FIG. 22‑(a), when a user provides
an input through the power part 100, power is supplied to
the main display 150 disposed inside the course display
130.

[0399] The main display 150 displays booting informa-
tion G1 indicating that the washing machine 1 is in a
preparation state.
[0400] The booting information may include a welcome
message such as "Hello," or one or more of an icon,
pictogram, or hologram indicating that booting is being
performed.
[0401] While the booting information is displayed, the
laundry treating apparatus according to the present dis-
closure may immediately control the driver 40 to rotate
the drum 30 and sense the weight of laundry. To quickly
sense the weight of the laundry, the drum 30 may be
rotated less than one revolution.
[0402] At this time, since an input has not yet been
provided through the execution part 120, the locker 12
may keep the door unlocked.
[0403] When the booting of the washing panel 100a is
completed, the controller may have already completed
the sensing of the weight of the laundry.
[0404] Referring to FIG. 22‑(b), one or more of weight
information I and a selected course C may be displayed
on the display part 150. The selected course C may
correspond to a course that is automatically selected
when the washing panel 100a is booted, even when
the user does not select the same through the course
selection part 130. For example, the automatically se-
lected course C may correspond to a standard course.
[0405] The weight information I may include one or
more of information on the weight of the laundry, an
expected time I2 for treating the laundry of the weight
in the course, and a required detergent amount I3 for
treating the laundry of the weight in the course.
[0406] The display part 150 may display the weight
information I even when the user has not input a separate
command after providing an input through the power part
110. Thus, the user may recognize the amount of deter-
gent required to treat the loaded laundry and the ex-
pected execution time of the course for treating the
laundry.
[0407] During this process, the user may change the
course by rotating the course selection part 130. At this
time, the execution time I2 may be changed to an ex-
pected execution time corresponding to the changed
course and displayed.
[0408] Referring to FIG. 22‑(c), after checking one or
more of the weight information I and the selected course
C, the user may provide an input through the execution
part 120. At the time when the user provides the input
through the execution part 120, it is highly likely that the
user has already recognized the expected execution time
I2.
[0409] Therefore, when the user provides an input
through the execution part 120, the user may recognize
the time at which the course will be completed, and then
accurately make a plan to return to the washing machine
1 after that time elapses. After providing the input through
the execution part 120, the user may immediately leave
the washing machine 1 and carry out personal sche-
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dules.
[0410] Referring to FIG. 22‑(d), when an input is pro-
vided through the execution part 120, the locker 12 may
fix the door 11 to the cabinet 10 to block the opening from
being arbitrarily opened.
[0411] The display part 150 may display state informa-
tion about the course that is being executed.
[0412] The state information may include one or more
of a guide text indicating that the course is being executed
and the remaining time.
[0413] Once an input is provided through the execution
part 120, the laundry treating apparatus according to the
present disclosure may execute the selected course. For
example, when the course is a washing course, water
supply may start immediately, or the drum may rotate to
agitate the laundry and then the water supply may start.
[0414] In the case where it is sensed that the door 11 is
not closed, the course may be executed after the door 11
is closed.
[0415] FIG. 23 illustrates an embodiment of a control
method of the laundry treating apparatus according to the
present disclosure implemented on a shared panel.
[0416] Referring to FIG. 23‑(a), when the input is pro-
vided through one or more of the washing power part 110
and the drying power part 110, one ormore of the washing
display 150a and the drying display 150b may display
booting information G1.
[0417] The booting information may include a welcome
message such as "Hello," or one or more of an icon,
pictogram, or hologram indicating that booting is being
performed.
[0418] While the booting information is displayed, the
laundry treating apparatus according to the present dis-
closure may immediately control the driver 40 of the
washing machine 1 or the dryer 2 for which the input is
provided through the power part 110 to rotate the drum 30
and sense the weight of laundry. To quickly sense the
weight of the laundry, the drum 30 of the washing ma-
chine 1 or the dryer 2 for which the input is provided
through the power part 110 may be rotated less than one
revolution.
[0419] At this time, since an input has not yet been
provided through the execution part 120, the locker 12
may keep the door unlocked.
[0420] When the booting of the washing machine 1 or
the dryer 2 for which the input is provided through the
power part 110 is completed, the controller may have
already completed the sensing of the weight of the laun-
dry.
[0421] Referring to FIG. 23‑(b), one or more of weight
information I and a selected course C may be displayed
on the display part 150 of the washing machine 1 or the
dryer 2 for which the input is provided through the power
part 110. The selected course C may correspond to a
course that is automatically selected when the control
panel 100 is booted, even when the user does not select
the same through the course selection part 130. For
example, the automatically selected course C may cor-

respond to a standard course.
[0422] The weight information I may include one or
more of information on the weight of the laundry, an
expected time I2 for treating the laundry of the weight
in the course, and a required detergent amount I3 for
treating the laundry of the weight in the course.
[0423] When the weight of laundry in the drum is not
sensed, the display part 150 may display information
indicating that laundry is not present. In this case, the
controller may wait for the opening and closing of the door
11, and then re-sense the weight of laundry in the manner
described above.
[0424] The display part 150 of the washing machine 1
or the dryer 2 for which the input is provided through the
power part 110 may display the weight information I even
when the user has not input a separate command after
providing an input through the power part 110. Thus, the
user may recognize the amount of detergent required to
treat the loaded laundry and the expected execution time
of the course for treating the laundry.
[0425] During this process, the user may change the
course by pressing the course selection part 130. At this
time, the execution time I2 may be changed to an ex-
pected execution time corresponding to the changed
course and displayed.
[0426] Referring to FIG. 23‑(c), after checking one or
more of the weight information I and the selected course
C, the user may provide an input through the execution
part 120. At the time when the user provides the input
through the execution part 120, it is highly likely that the
user has already recognized the expected execution time
I2.
[0427] Therefore, when the user provides an input
through the execution part 120, the user may recognize
the time at which the course will be completed, and then
accurately make a plan to return to the wish tower 3 after
that time elapses. After providing the input through the
execution part 120, the user may immediately leave the
wish tower 3 and carry out personal schedules.
[0428] Referring to FIG. 23‑(d), when an input is pro-
vided through the execution part 120, the locker 12 of the
washing machine 1 or the dryer 2 for which the input is
provided through the power part 110 may fix the door 11 to
the cabinet 10 to block the opening from being arbitrarily
opened.
[0429] The display part 150 of the washing machine 1
or the dryer 2 for which the input is provided through the
power part 110 may display state information about the
course that is being executed.
[0430] The state information may include one or more
of a guide text indicating that the course is being executed
and the remaining time.
[0431] Once an input is provided through the execution
part 120, the laundry treating apparatus according to the
present disclosure may execute the selected course. For
example, when the course is a washing course, water
supply may start immediately, or the drum may rotate to
agitate the laundry and then the water supply may start.
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When the course is a drying course, a blower fan may
rotate or a compressor may be driven.
[0432] In the case where it is sensed that the door 11 is
not closed, the course may be executed after the door 11
is closed.
[0433] FIG. 24 illustrates an embodiment of a control
method of the laundry treating apparatus according to the
present disclosure implemented on an integrated panel,
and FIG. 25 illustrates an embodiment of the control
method of the laundry treating apparatus according to
the present disclosure implemented on a mini panel.
[0434] Since the integrated panel and the mini panel
only differ in structure but retain the configuration of the
control panel 100, the above-described control method
may be applied as it is. Therefore, a description with
reference to the figures is omitted.
[0435] The figures illustrates that the laundry treating
apparatus according to the present disclosure senses
even additional information while sensing the laundry.
[0436] The laundry treating apparatus according to the
present disclosure may acquire a large amount of infor-
mation based on the current generated in the driver 40 or
applied to the driver 40 while rotating the drum less than
one full revolution.
[0437] As described above, when the laundry treating
apparatus of the present disclosure rotates the drum 30
less than one full revolution to sense the weight of the
laundry, it may also determine whether the laundry is wet
or dry and whether a non-laundry object, such as an
animal or a person, has been placed inside the drum 30.
[0438] As a result, before an input is provided through
the execution part 120, the laundry treating apparatus of
the present disclosure may determine the weight infor-
mation about the laundry, whether the laundry is wet or
dry, and whether a living creature has been placed inside
the drum 30. Therefore, the laundry treating apparatus of
the present disclosure may acquire a large amount of
information before the door 11 is locked and before a
course is executed, thereby enabling adjustment of the
course settings for optimal execution of the course, or
enabling the user to execute an appropriate course or to
rescue a living creature without injury based on the in-
formation.
[0439] FIG. 26 illustrates a method by which the laun-
dry treating apparatus according to the present disclo-
sure determines the total moisture content of laundry
while sensing the weight of the laundry.
[0440] FIG. 26‑(a) illustrates a case where loaded
laundry of the same weight is dry laundry, and FIG.
26‑(b) illustrates a case where loaded laundry of the
same weight is wet laundry.
[0441] The laundry treating apparatus according to the
present disclosure may determine whether the laundry is
wet laundry containing water or dry laundry by rotating
the drum, and may calculate the moisture content of the
laundry when the laundry is wet laundry.
[0442] For example, even when wet laundry and dry
laundry have the same weight, the volumes thereof may

differ. In the case of the dry laundry, the proportion of the
weight contributed by the laundry itself is large, and thus
the volume is large. In the case of the wet laundry, the
proportion of the weight contributed by the laundry is
small, and thus the volume is small.
[0443] Accordingly, when the drum 30 is rotated by the
same angle, the distance between the center of gravity of
the laundry and the center of gravity of the drum corre-
sponds to a first length r1 for the dry laundry, while the
distance between the center of gravity of the laundry and
the center of gravity of the drum corresponds to a second
length r2, much longer than the first length r1, for wet
laundry.
[0444] Therefore, the torque Tload applied by the wet
laundry to the drum is set greater than the torque Tload
applied by the dry laundry.
[0445] The controller of the laundry treating apparatus
according to the present disclosure may measure the
weight in the drum and the torque generated on the drum
to determine whether the laundry is dry or wet.
[0446] Moreover, in the case of the wet laundry, the
controller of the laundry treating apparatus according to
the present disclosure may immediately determine the
moisture content of the laundry based on the torque
difference caused by the moisture. For this purpose,
the controller may have a table correlating torque with
changes in weight and moisture content.
[0447] As shown in the figure, the laundry treating
apparatus according to the present disclosure may rotate
the drum 30 with a constant force Te and determine
whether the laundry is dry or wet based on at least one
of the difference in angle of rotation of the drum 30 or the
difference in torque generated when the drum 30 returns
to the original position thereof. When the laundry is wet
laundry, the device may also calculate the moisture con-
tent.
[0448] When the laundry is dry laundry L1, the drum 30
rotates by angle a when a specific force Te is applied to
rotate the drum 30. In the case of the wet laundry, even
when the weight of the laundry is the same as that of the
dry laundry, the drum 30 rotates by angle b smaller than
the angle a when the specific force Te is applied to rotate
the drum 30. Further, the laundry is wet laundry L2, the
torque applied by the laundry to the drum 30 differs from
the case of the dry laundry due to the center of gravity of
the wet laundry different from that of the dry laundry.
[0449] Based on this principle, the laundry treating
apparatus according to the present disclosure may rotate
the drum less than one full revolution to determine
whether the laundry is dry laundry or wet laundry and
to calculate the moisture content.
[0450] As a result, while rotating the drum less than one
full revolution to sense the weight of the laundry, the
laundry treating apparatus according to the present dis-
closure may not only sense the weight of the laundry but
also calculate whether the laundry is wet and the moist-
ure content of the laundry.
[0451] FIG. 27 illustrates an embodiment in which the
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laundry treating apparatus according to the present dis-
closure senses whether a living creature has been placed
into the drum (for a small animal, a smaller rotation angle
and shorter time).
[0452] Before an input is provided through the power
part 110 or before the door 11 is locked, an animal or a
small creature i, such as a small child, may be placed
inside the drum 30. The term "small creature i" may refer
to a living creature whose body weight falls within the
range of the weight of laundry generally loaded in a
washing machine.
[0453] In this case, it may be difficult to distinguish,
based solely on the sensed weight m, whether a small
creature A has been placed inside the drum 30.
[0454] Of course, since the density of the small crea-
ture i is generallygreater than that of dry laundry, it may be
distinguished from the laundry using the same method
applied to distinguish between dry laundry and wet laun-
dry. However, the density of wet laundry having a high
moisture content may be similar to that of the small
creature i with a low density, making it difficult to distin-
guish between the wet laundry and the small creature i.
[0455] Therefore, the laundry treating apparatus ac-
cording to the present disclosure may sense whether a
small creature i has been placed in the drum by identify-
ing structural differences between the small creature i
and the wet laundry L2.
[0456] Referring to FIG. 27‑(a), the wet laundry L2
having a first weight m may be placed inside the drum
30. In this case, as the wet laundry L2 absorbs more
water, it tends to sink further toward the lower portion of
the drum 30, thereby increasing the distance between the
center of gravity of the wet laundry and the rotational
center of the drum. The increased distance is set as a
second length r2. The second length r2 may be greater
than the first length r1 because the density of the small
creature i is greater than that of dry laundry.
[0457] When the drum is rotated by a specific force Te,
the drum 30 may rotate by an angle b. At this time, the
torque generated when the rotation of the drum 30 ends
and the drum returns to the original position thereof may
be measured as mgr2sin b.
[0458] In this process, the controller 30 may sense the
weight of the laundry using the method described above
and calculate the second length r2 based on the torque
value. The angle b may be directly identified from the
driver 40 or calculated by the controller based on the
rotation time or return time of the drum 30.
[0459] Referring to FIG. 27‑(b), a small living creature i
having the first weight m may be placed inside the drum
30. Even when the small creature i has the same weight
as the wet laundry L2, the body structure thereof causes
the center of gravity to be positioned higher than that of
the wet laundry L2 on the bottom surface of the drum 30.
Therefore, even when the small creature i has a density
similar to that of the wet laundry L2, the distance between
the center of gravity of the small creature i and the
rotational center of the drum 30 is set to a third length

r3, which is less than the second length r2.
[0460] When the drum is rotated with a specific force
Te, the drum 30 may rotate by an angle c. Since the center
of gravity of the small creature i is positioned higher, the
angle c may be set larger than the angle b. The torque
generated when the rotation of the drum 30 ends and the
drum returns to the original position thereof may be
measured as mgr3sinc.
[0461] In this process, the controller 30 may sense the
weight of the laundry using the method described above
and calculate the third length r3 based on the torque
value. The angle c may be directly identified from the
driver 40 or calculated by the controller based on the
rotation time or return time of the drum 30.
[0462] The controller 30 may determine that at least
one of the third length r3 and the angle c cannot corre-
spond to laundry such as dry or wet laundry. As a result,
the laundry treating apparatus according to the present
disclosure may determine the presence of the small
creature i, even when the weight and density the small
creature i are similar to those of the wet laundry L2.
[0463] Although FIG. 27 illustrates the sensing of the
small creature i whose weight falls within the weight
range of typical laundry, a larger creature II whose weight
exceeds the weight range of typical laundry may also be
sensed using the same method. That is, while the drum
30 returns to the original position thereof after the drum
30 is rotated with a specific force Te to measure the
weight, the laundry treating apparatus according to the
present disclosure may sense a living body based on a
difference in the distance between the center of the drum
and the center of gravity, a difference in rotation angle of
the drum, or a difference in torque generated in the drum
between the laundry A and the living creature H.
[0464] FIG. 28 illustrates an additional embodiment in
which the laundry treating apparatus according to the
present disclosure performs living body sensing.
[0465] When a large living creature II corresponding to
a human like a small child or a large animal is placed
inside the drum 30, it may be sensed during the afore-
mentioned weight sensing process.
[0466] The large creature II may refer to a living crea-
ture whose body weight is greater than that of normal
laundry loaded into the laundry treating apparatus.
Therefore, when the laundry treating apparatus accord-
ing to the present disclosure senses the weight inside the
drum 30 as a second weight M2 during the weight sen-
sing process, it may immediately determine that a living
creature has been placed inside the drum 30. Since the
sensed weight greater than or equal to the second weight
M2 may clearly indicate that the load is not laundry, the
apparatus may determine that a living body has been
sensed and prompts the user to check the drum 30.
[0467] The large creature II has a body weight exceed-
ing than the weight range of normal laundry and a rela-
tively large volume, and accordingly the center of gravity
thereof may be positioned very close to, or higher than,
the rotational center of the drum. Thus, the distance
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between the center of gravity of the large creature II and
the center of the drum may be set to a fourth length r4.The
fourth length r4 may be greater than the first length r1 but
less than the third length r3.
[0468] Accordingly, when sensing the weight of the
laundry, the laundry treating apparatus according to
the present disclosure may rotate the drum with a specific
force Te, causing the drum 30 to rotate by an angle d. As
the center of gravity of the large creature II is positioned
higher, the drum may be expected to rotate further.
However, the large mass of the creature may generate
an opposing torque. Thus, the angle may be set smaller
than the angle b.
[0469] The torque generated when the rotation of the
drum 30 ends and the drum returns to the original position
thereof may be measured as mgr4sind. In this process,
the controller 30 may sense the weight of the laundry
using the method described above and calculate the
fourth length r4 based on the torque value. The angle
d may be directly identified from the driver 40 or calcu-
lated by the controller based on the rotation time or return
time of the drum 30.
[0470] The controller may determine that at leastone of
the fourth length r4 and the angle d cannot correspond to
typical laundry, such as dry or wet laundry, thereby re-
cognizing that a large creature II has been placed inside
the drum 30.
[0471] The laundry treating apparatus according to the
present disclosure may rotate the drum less than one full
revolution to sense the laundry weight, thereby measur-
ing various parameters such as the rotation angle of the
drum, the specific force required to rotate the drum, and
the torque generated during return of the drum. The
controller may have stored data corresponding to the
angles, forces, and torques for dry laundry, wet laundry,
and different moisture content levels of wet laundry.
Thus, the controller may distinguish between dry laundry
and wet laundry and even determine the moisture con-
tent level in the case of wet laundry.
[0472] Furthermore, when the computed angle, force,
or torque deviates from the possible ranges for dry or wet
laundry, the controller may immediately sense that a
living creature has been placed inside the drum 30.
[0473] Using the same method, the controller may also
sense whether foreign objects such as stones or metal
have been loaded into the drum 30.
[0474] The loading of a living creature that is not laun-
dry into the drum 30 corresponds to an abnormal condi-
tion. The laundry treating apparatus according to the
present disclosure may sense the abnormal condition
by rotating the drum 30. Moreover, when the abnormal
condition is sensed, the laundry treating apparatus ac-
cording to the present disclosure may take actions to
preserve the life of the living creature inside the drum 30
or prompt the user to safely rescue the living creature.
[0475] Hereinafter, a description will be given of a
control method of the laundry treating apparatus accord-
ing to the present disclosure that is used when the

laundry treating apparatus senses a living creature
through weight sensing.
[0476] FIG. 29 illustrates a case where the control
method is implemented when a living body is sensed
while the control panel is provided as a washing panel or a
drying panel.
[0477] Referring to FIG. 29‑(a), when an input is re-
ceived through the power part 110 and power is supplied
to the control panel 100, the controller, and the driver 40,
the display part 150 may display booting information G1.
[0478] Since the power part 110 and the operation unit
120 are implemented as physical buttons, they may be
illuminated to indicate that they are ready to receive
additional power or execution commands.
[0479] Referring to FIG. 29‑(b), when an input is re-
ceived through the power part 110 or the opening and
closing of the door 11 is sensed, the laundry treating
apparatus according to the present disclosure may auto-
matically rotate the drum 30 to sense the weight of the
laundry. The driver 40 may control the drum 30 to rotate
less than one full revolution and then return to the original
position thereof.
[0480] The controller may not only sense the weight of
the laundry but also sense whether the laundry is wet, the
moisture content level of the laundry, and even sense the
presence of a living creature inside the drum 30 while the
drum 30 rotates less than one full revolution and returns
the original position thereof.
[0481] The display part 150 may display measurement
information G2 to indicate that the internal condition of the
drum 30 is being sensed.
[0482] Referring to FIG. 29‑(c), when a living creature
or a foreign object is sensed inside the drum 30, indicat-
ing an abnormal condition, the display part 150 may
display abnormality information A indicating the occur-
rence of an abnormal condition.
[0483] The abnormality information A may include a
warning message A1 indicating that an abnormal condi-
tion has occurred and a request message A2 prompting
the user to take action to resolve the abnormal condition.
[0484] The warning message A1 may include one or
more characters, pictograms, holograms, or icons that
may indicate "Caution!", "Warning!", or "Emergency!".
[0485] The request message A2 may include a gui-
dance text such as "Please check inside the drum 30."
[0486] By displaying the warning message A1, the
display part 150 may inform the user that a problem
has occurred due to the abnormal condition. Also, by
displaying the request message A2, it may prompt the
user to rescue the living creature I, II.
[0487] Referring to FIG. 29‑(d), the laundry treating
apparatus according to the present disclosure may take
emergency measures to preserve the life of the living
creature inside the drum 30 and display an action mes-
sage indicating that such measures are being taken.
[0488] Specifically, when a living body is sensed, the
laundry treating apparatus according to the present dis-
closure may deactivate at least one of the power part 110
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and the execution part 120 to disable the input from being
received.
[0489] By disabling the input from being received by
the power part 110, the laundry treating apparatus ac-
cording to the present disclosure may prevent power
from being cut off to suddenly stop displaying the ab-
normality information.
[0490] By disabling the input from being received by
the execution part 120, the laundry treating apparatus
according to the present disclosure may prevent a course
from being executed while a living creature is inside the
drum 30. As a result, the locker 12 may maintain the door
in an unlocked state, allowing the living creature I, II to
escape at any time. Furthermore, the apparatus may
prevent the drum 30 from rotating one or more full re-
volutions, thereby preventing the living creature I, II from
being injured. The apparatus may also block the water
supply valve 51 from being opened and the heat supplier
90 from being operated, thereby preventing any change
in the internal conditions of the drum 30 and avoiding
situations in which the life of the living creature I, II could
be endangered.
[0491] The abnormality information A display partedon
the display part 150 may include emergency information
A3 indicating that the laundry treating apparatus has
taken emergency measures.
[0492] The emergency information A3may include one
or more of escape information A31 indicating that the
door remains unlocked, maintenance information A32
indicating that all components that may change the water
level, air, or temperature inside the drum are blocked from
operating, and transmission information A33 indicating
that the abnormal condition is reported externally to re-
quest immediate rescue.
[0493] When the control panel 100 includes a speaker,
various sounds indicating the abnormal condition may be
emitted. Thereby, the laundry treating apparatus may
actively prompt a user outside the apparatus to take
rescue action or encourage the living creature inside
the drum 30 to escape on its own.
[0494] The laundry processing apparatus of the pre-
sent disclosure may include a communication module
configured to communicate with an external server or
external terminal controlling the laundry processing ap-
paratus. The laundry processing apparatus of the pre-
sent disclosure may transmit the abnormality information
to the server and the external terminal using the com-
munication module.
[0495] FIG. 30 illustrates a case where the control
method is implemented when a living body is sensed
while the control panel is provided as an integrated panel.
[0496] The integrated panel shown in FIG. 30 differs
from the panel of FIG. 29 only in that the power part 110
and the execution part 120 are implemented as touch
areas rather than physical buttons. Therefore, the same
control method described in FIG. 29 may be applied.
[0497] Referring to FIG. 30‑(a), when an input is re-
ceived through the power part 110, the areas correspond-

ing to the power part 110, the display part 150, and the
execution part 120 are all illuminated.
[0498] In FIGS. 30‑(b) and 30‑(c), the display part 150
may display the measurement information G2 or the
abnormality information A in the same manner.
[0499] Referring to FIG. 30‑(d), when the laundry treat-
ing apparatus according to the present disclosure senses
an abnormal condition, the power part 110 and the ex-
ecution part 120 may remain unlit, and the display part
150 may display the emergency information A3.
[0500] When the integrated panel 100d controls even
the mini wash, the display part 150 may additionally
indicate whether the abnormal condition has occurred
in the integrated apparatus 4 or the mini apparatus 5.
[0501] In addition, emergency measures may be taken
only in the apparatus (either the integrated apparatus 4 or
the mini apparatus 5) where the abnormal condition has
occurred. Alternatively, emergency measures may be
applied to both the integrated apparatus 4 and the mini
apparatus 5 to ensure that the user may clearly recognize
that an abnormal condition has occurred.
[0502] Although not illustrated, when the laundry treat-
ing apparatus according to the present disclosure in-
cludes a shared apparatus and a mini apparatus, the
same control method described above may be applied. In
the case of the shared apparatus, the shared panel 100c
may take emergency measures only for the washing
machine 1 or the dryer 2, i.e., the apparatus where the
abnormal condition is sensed, and the abnormality in-
formation A may be displayed in the corresponding area
of the display part 150 of the apparatus.
[0503] Alternatively, to prompt the user to take actively
rescue action, the abnormality information A may be
displayed across the entire display 150, and emergency
measures may be taken on both the washing machine 1
and the dryer 2. For example, when water has been
supplied to the washing machine 1 but the dryer 2 re-
mains in a normal condition, the user may notice that the
execution part 120 of the dryer 2 is disabled or that the
abnormality information A is displayed even on the dryer
2, and may thus check the washing machine 1.
[0504] It will be apparent to those skilled in the art that
various modifications and variations may be made in the
present disclosure without departing from the spirit and
scope of the disclosure. Thus, it is intended that the
present disclosure cover the modifications and variations
of this disclosure provided they come within the scope of
the appended claims and their equivalents.

Claims

1. A laundry treating apparatus comprising:

a cabinet having an opening at a front side;
a door coupled to the cabinet to open and close
the opening;
a sensor configured to sense whether the door
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closes the opening;
a locker arranged to lock the door to the cabinet;
a drum accommodated inside the cabinet to
accommodate laundry;
a driver connected to the drum to rotate the
drum; and
a control panel comprising:

a power part configured to receive an input
of a power command to supply power;
a display part configured to display weight
information about the laundry and an ab-
normal condition indicating that an animal or
a person is placed inside the drum; and
an execution part configured to receive an
input of an execution command to execute a
course for treating the laundry,
wherein:

the driver is configured to rotate the
drum with the door unlocked by the
locker when the power part receives
the input of the power command;
the display part is configured to display
the weight information after the drum
starts to rotate; and
the execution part is configured to re-
ceive the input of the execution com-
mandwhile the display part displays the
weight information after the drum starts
to rotate,
wherein, based on that the person or
the animal is placed inside the drum,
the driver is configured to rotate the
drum and then stop the drum when
the power part receives the input of
the command or when the sensor
senses the door opened and closed,
wherein the display part is configured to
display the abnormal condition after the
drum stops.

2. The laundry treating apparatus of claim 1, wherein
the driver is configured to rotate the drum and then
stops the drum with the door unlocked by the locker.

3. The laundry treating apparatus of claim 2, wherein
the driver is configured to rotate the drum less than
one full revolution and then stops the drum with the
door unlocked,
wherein the display part is configured to display the
abnormal condition after the drum stops.

4. The laundry treating apparatus of claim 3, wherein
the display part is configured to display the abnormal
condition while the locker keeps the door unlocked.

5. The laundry treating apparatus of claim 1, wherein

the control panel further comprises:

a selection part configured to receive an input of
a selection command to select one of a plurality
of courses,
wherein, based on the abnormal condition being
displayed on the display part, the selection part
is deactivated to disable the input of the selec-
tion command from being received.

6. The laundry treating apparatus of claim 1, wherein
the control panel further comprises:

a selection part configured to receive an input of
a selection command to select one of a plurality
of courses; and
an execution part configured to receive an ex-
ecution command to execute the selected
course,
wherein, based on the abnormal condition being
displayed on the display part, the execution part
is deactivated to disable the input of the execu-
tion command from being received.

7. The laundry treating apparatus of claim 1, wherein,
based on the abnormal condition being displayed on
the display part, the locker keeps the door unlocked.

8. The laundry treating apparatus of claim 1, further
comprising:

a supplier configured to supply water or steam
into the drum,
wherein, based on the abnormal condition being
displayed on the display part, the supplier blocks
supply of the water or steam into the drum.

9. The laundry treating apparatus of claim 1, further
comprising:

a communication module provided inside the
cabinet and configured to communicate with
an external terminal or a server,
wherein, based on the abnormal condition being
displayed on the display part, the communica-
tion module is configured to transmit the abnor-
mal condition to the external terminal or the
server.

10. The laundry treating apparatus of claim 1, wherein,
based on a sensed weight of the laundry being
greater than or equal to 10 kg, the display part is
configured to display the abnormal condition.

11. The laundry treating apparatus of claim 1, wherein,
based on that a time taken for the drum to stop while
the driver rotates and stops the drum is less than a
specific time, the display part is configured to display
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the abnormal condition.

12. The laundry treating apparatus of claim 1, wherein,
based on that the drum rotates by an angle less than
a specific angle while the driver rotates and stops the
drum, the display part is configured to display the
abnormal condition.

13. The laundry treating apparatus of claim 1, wherein,
based on only laundry being accommodated in the
drum, the display part is configured to display the
weight information,
wherein, based on the person or the animal being
placed inside the drum, the display part is configured
to display the abnormal condition.
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