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(54)
APPARATUS IS UNLOCKED

(567)  Provided are washing appliance and a determi-
nation method for unlocking of a drum of washing appli-
ance. The determination method includes that: a drum
motor (3) drives a drum to rotate at a set power output,
and it is determined that a locking structure (2) unlocks
the drum when an output current of the drum motor (3)
is smaller than a set current. Whether the locking struc-
ture (2) unlocks the drum or not can be accurately deter-
mined through the above determination, therefore the
accuracy of unlocking the drum can be improved. The
washing appliance includes a drum for containing wash-
ing water, and a drum motor (3) for driving the drum to
rotate, and a locking structure (2) unlocking the drum.

WASHING APPARATUS, AND METHOD FOR DETERMINING THAT DRUM OF WASHING
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Description
TECHNICAL FIELD

[0001] The invention belongs to the field of household
appliances, and particularly relates to washing appliance
and a determination method for unlocking of a drum of
washing appliance.

BACKGROUND

[0002] At present, commonly used drum washing ma-
chines are side-opening-door type washing machines.
When the side-opening-door type washing machines are
used, a user needs to bend down or squat down to put
laundry into a drum from a side door of the washing ma-
chine or take out the laundry in the drum, and the use
experience of the user (especially for the old) is affected.
[0003] Therefore, atop-opening-doortype drum wash-
ing machine is provided for application. A drum door is
also arranged in the circumferential direction of the drum
corresponding to a top opening door of the washing ma-
chine. When the drum door rotates to a position corre-
sponding to the top opening door, the drum is unlocked.
Disclosed in CN02160752.4 is an automatic positioning
method and device for a drum door of a drum washing
machine. The automatic positioning method includes:
when a drum of a washing machine stops rotating after
an original washing program is finished or interrupted,
determining the position of the drum door of the washing
machine by a position determination device. Ifitis deter-
mined that the drum door is at a normal opening position,
keeping a motor for driving the drum to rotate in a stopped
state; and if it is determined that the drum door is not be
at the normal opening position, staring the motor to run
at a low speed until the position determination device is
determined that the drum door is at the normal opening
position, and enabling the motor to stop rotating. Accord-
ing to the automatic positioning method and device for
the drum door, the drum door of the drum washing ma-
chine can be automatically positioned at the normal
opening position after automatic washing is finished, and
the washing machine is more friendly and convenient to
use for users. Disclosed in CN03105194.4 is a drum
washing machine in which the rotational position of a
drum is fixed with a simple structure. An engaging groove
part is provided at the outer circumferential edge of a
rotor of an external gear type motor which is directly con-
nected with a main shaft of a drum, and a drum unlocking
device is arranged right below the shaft. The drum un-
locking device has a structure that an unlocking pin
moves up and down along with the rotation of a torque
motor. The unlocking pin moves to be embedded into a
slotted hole of the engaging groove part so as to unlock
the drum at the unlocking position. However, in the au-
tomatic positioning method and device for the drum door
of the drum washing machine and the drum type washing
machine, it is not disclosed whether the drum is success-

10

15

20

25

30

35

40

45

50

55

fully unlocked is determined when the drum reaches a
normal opening position where a drum door leaves and
the drum is in an unlocking position, resulting in the in-
fluence of the accuracy of drum unlocking.

[0004] Inview ofthis, the presentinventionis provided.
SUMMARY
[0005] The technical problem to be solved by the in-

vention is to overcome the defect of low accuracy of drum
unlocking in the prior art. A washing appliance and a de-
termination method for unlocking of a drum of washing
appliance are provided.

[0006] Inordertosolvethetechnical problem, the basic
idea of the technical solution adopted by the invention is
as follows.

[0007] According to one aspect of the invention, pro-
vided is a determination method for unlocking of a drum
of washing appliance, wherein the washing appliance is
provided with a drum motor for driving a drum to rotate
and a locking structure, the drum motor drives the drum
to rotate at a set power output, and it is determined that
the locking structure unlocks the drumif an output current
of the drum motor is smaller than a set current.

[0008] Further, the locking structure takes an unlock-
ing action for unlocking the drum, the drum motor drives
the drum to rotate at the set power output, and an output
current of the drum motor is detected to obtain the output
current |, of the drum motor after the drum rotates for a
certain time t.

[0009] If I4<Ip+a, the locking structure unlocks the
drum, wherein a is a set value, and |, is a rated current
of the drum motor; and if 14>ly+a, the locking structure
fails to unlock the drum.

[0010] Further, the drum motor drives the drum to ro-
tate at the set power output, the locking structure takes
an unlocking action for unlocking the drum, and an output
current of the drum motor is detected to obtain the output
current |4 of the drum motor after the drum rotates for a
certain time t.

[0011] If I;<ly+a, the locking structure unlocks the
drum, wherein a is a set value, and | is a rated current
of the drum motor; and if 14>ly+a, the locking structure
fails to unlock the drum.

[0012] Further, the locking structure includes a spring
bolt, and a locking motor driving the spring bolt to stretch
out and draw back in a radial direction, and a rotor of the
drum motor is provided with a locking groove.

[0013] After the drum rotates for a certain time t, the
locking motor drives the spring bolt to be detached from
the locking groove, the spring bolt is reset, and the locking
structure unlocks the drum.

[0014] Preferably, after the spring boltis detached from
the locking groove, an output power of the drum motor
is increased, and a rotating speed of the drum is in-
creased. The washing appliance starts to execute any
one or any combination of a washing program, a rinsing
program and a dewatering program, and the locking mo-
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tor is powered off to stop working.

[0015] Further, S1, taking an unlocking action for un-
locking the drum by the locking structure, driving the drum
to rotate by the drum motor at a set power output, and
detecting an output current of the drum motor to obtain
an output current value |, of the drum motor after the
drum rotates for a certain time t;

[0016] S2, comparing the output current value |, of the
drum motor with the sum of a rated current and a set
value, and if |4 < Ip+a, executing a step S3; and if | >Iy+a,
executing a step S5;

[0017] S3, if it is determined that the locking motor
drives the spring bolt to be detached from the locking
groove, the spring bolt is reset, and the locking structure
unlocks the drum, executing a step S4;

[0018] S4, after the spring bolt is detached from the
locking groove, increasing the output power of the drum
motor, increasing the rotating speed of the drum, and
starting to execute any one or any combination of a wash-
ing program, a rinsing program and a dewatering pro-
gram by the washing appliance, and enabling the locking
motor to be powered off to stop working; and

S5, the drum motor driving the drum to continuously ro-
tate at the set power output, and executing the step S1
again.

[0019] Further, in step S1, driving the drum to rotate
by the drum motor at a set power output, taking an un-
locking action for unlocking the drum by the locking struc-
ture, and detecting an output current of the drum motor
to obtain an output current value I, of the drum motor
after the drum rotates for a certain time t;

[0020] S2, comparing the output current value |, of the
drum motor with the sum of a rated current and a set
value, and if |4 < Ip+a, executing a step S3; and if | {>Iy+a,
executing a step S5;

[0021] S3, if it is determined that the locking motor
drives the spring bolt to be detached from the locking
groove, the spring bolt is reset, and the locking structure
unlocks the drum, executing a step S4;

[0022] S4, after the spring bolt is detached from the
locking groove, increasing the output power of the drum
motor, increasing the rotating speed of the drum, starting
to execute any one or any combination of a washing pro-
gram, a rinsing program and a dewatering program by
the washing appliance, and enabling the locking motor
to be powered off to stop working; and

[0023] S5, the drum motor driving the drum to contin-
uously rotate at the set power output, and executing the
step S1 again.

[0024] Further, after the locking structure fails to unlock
the drum, and if it is detected that the number of times
that the locking structure fails to unlock the drum exceeds
the set number of times, the locking structure stops un-
locking, and the washing appliance sends out an alarm
signal.

[0025] Another object of the invention is to provide
washing appliance to achieve the purpose of improving
the accuracy of unlocking the drum. In order to achieve
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the purpose, the washing appliance is provided. The
washing appliance includes a drum for containing wash-
ing water and a drum motor for driving the drum to rotate.
The washing appliance is applied to the determination
method for unlocking of the drum of the washing appli-
ance provided by the above technical solution, and the
washing appliance is provided with a locking structure
unlocking the drum.

[0026] Further, the drum is a sealed container for con-
taining washing water in applianceexecuting a washing
program of the washing appliance.

[0027] Further, the drumis rotatably mountedinan out-
er barrel of the washing appliance, and the locking struc-
ture is mounted on an outer barrel bottom. The locking
structure includes a spring bolt, and a locking motor for
driving the spring bolt to stretch out and draw back in a
radial direction. A rotor of the drum motor is provided with
a locking groove matched with the spring bolt, and the
spring bolt is inserted into or detached from the locking
groove under the drive of the locking motor.

[0028] After the above technical solution is adopted,
compared with the prior art, the invention has the follow-
ing beneficial effects.

1. According to the determination method for unlock-
ing of the drum of the washing appliance which is
provided with the drum motor for driving the drum to
rotate and the locking structure, the drum motor
drives the drum to rotate at the set power output, and
itis determined that the locking structure unlocks the
drum when the output current of the drum motor is
smaller than the sum of the rated current and the set
value. Through the determination, the accuracy of
unlocking the drum can be improved.

2. According to the determination method for unlock-
ing of the drum of the washing appliance, if the output
current |4 of the drum motor is smaller than the set
current Iy+a, the locking structure unlocks the drum;
and if the output current |, of the drum motor is great-
erthan the set current |y+a, the locking structure fails
to unlock the drum.

3. The drum of the washing appliance provided by
the invention is the sealed container for containing
washing water when the washing appliance exe-
cutes the washing program, the drum is rotatably
mounted in the outer barrel of the washing appliance,
and the locking structure is mounted on the outer
barrel.

[0029] The specific embodiments of the invention are
further described in detail below in combination with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] As part of the present invention, the drawings
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are used to provide further understanding of the present
invention, illustrative embodiments of the present inven-
tion and their description are used to interpret the present
invention, but do not constitute improper limitations of
the present invention. Obviously, the accompanying
drawings described below are only some embodiments,
and for those of ordinary skill in the art, other drawings
can be obtained according to these drawings without any
creative labor. In the drawings:

Fig. 1 is a flow diagram of a determination method
for unlocking of a drum of washing appliance provid-
ed by one embodiment of the invention;

Fig. 2 is a flow diagram of a determination method
for unlocking of a drum of washing appliance provid-
ed by another embodiment of the invention;

Fig. 3 is a structural schematic diagram of washing
appliance provided by the embodiments of the in-
vention; and

Fig. 4 is an enlarged view of Fig. 3 at the A position.

[0031] Inthedrawings, 1, outerbarrel; 101, outerbarrel
bottom; 2, locking structure; 201, locking motor; 202,
spring bolt; 3, drum motor; 301, rotor; and 302, locking
groove.

[0032] It should be noted that these drawings and text
descriptions are not intended to limit the scope of the
invention in any way, but to illustrate the concept of the
invention for those skilled in the art by referring to partic-
ular embodiments.

DETAILED DESCRIPTION

[0033] In order to make the purpose, the technical so-
lution and the advantages of the embodiments of the in-
vention clearer, the technical solutions in the embodi-
ments are clearly and completely described in combina-
tion with the drawings in the embodiments of the inven-
tion, and the following embodiments are used for illus-
trating the invention, but are not used for limiting the
scope of the invention.

[0034] In the description of the invention, it should be
noted that the orientation or position relationship indicat-
ed by terms such as "upper”, "lower", "front", "rear", "left",
"right", "vertical", "inner", "outer" and the like is the ori-
entation or position relationship shown in the drawings,
only for the convenience of describing the invention and
simplifying the description, rather than indicating or im-
plying that the device or element referred to must have
a specific orientation and be constructed and operated
in a specific orientation, and therefore cannot be under-
stood as a limitation of the present invention.

[0035] In the description of the invention, it should be
noted that unless specified and limited, the terms "mount-
ed", "connected" and "connection" should be understood
in a broad sense, for example, the connection can be
fixed connection, detachable connection, or integrated
connection; the connection can be mechanical connec-

10

15

20

25

30

35

40

45

50

55

tion or electric connection; and the connection can be
direct connection or indirect connection through an inter-
mediate medium. For those of ordinary skill in the field,
the specific meanings of the terms in the invention can
be understood in specific situations.

[0036] As shown in Fig. 1 and Fig. 2, according to one
aspect of the invention, provided is a determination meth-
od for unlocking of a drum of washing appliance. The
washing appliance is provided with a drum motor 3 for
driving a drum to rotate and a locking structure 2. The
drum motor 3 drives the drum to rotate at a set power
output, and it is determined that the locking structure 2
unlocks the drum if an output current of the drum motor
3 is smaller than the sum of the rated current and the set
value.

[0037] In the above technical solution of the embodi-
ments of the invention, the locking structure 2 on the
washing appliance is used for unlocking the drum from
the locking position of the drum. The locking structure 2
takes an unlocking action for unlocking the drum. The
drum motor 3 drives the drum to rotate at the set power
output, and it is determined that the locking structure 2
unlocks the drum if the output current of the drum motor
3 is smaller than a set current. Whether the locking struc-
ture 2 unlocks the drum can be accurately determined
through the above determination, so that the accuracy
of unlocking the drum can be improved.

[0038] It should be noted that in the above solution,
the locking structure 2 unlocks the drum from the locking
position of the drum. The locking position of the drum
refers to a position where the drum door is in a normal
open. The drum motor 3 drives the drum to rotate at an
ultra-low speed at a small set power output.

[0039] As shown in Fig. 1, in the embodiments of the
invention, the locking structure 2 takes an unlocking ac-
tion for unlocking the drum, the drum motor 3 drives the
drumtorotate ata setpower output, and an outputcurrent
of the drum motor 3 is detected to obtain the output cur-
rent |, of the drum motor 3 after the drum rotates for a
certain time t.

[0040] If I;<ly+a, the locking structure 2 unlocks the
drum, wherein a is a set value, and | is a rated current
of the drum motor; and ifthe I,>15+a, the locking structure
2 fails to unlock the drum.

[0041] In the embodiments of the invention, it is pro-
vided how to determine whether the drum is unlocked
from the locking position of the drum. In the above tech-
nical solution, firstly the locking structure 2 takes an un-
locking action for unlocking the drum, then the drum mo-
tor 3 drives the drum to rotate at a set power output, and
the output current of the drum motor 3 is detected after
the drum rotates for a certain time t. If the output current
of the drum motor 3 is smaller than the sum of the rated
current and the set value, it is indicated that the locking
structure 2 unlocks the drum. If the output current of the
drum motor 3 is greater than the sum of the rated current
and the set value, it is indicated that the locking structure
2 fails to unlock the drum. Through the comparison, it
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can be accurately determined that the drum is unlocked;
and the accuracy of unlocking the drum is improved.
[0042] As shown in Fig. 2, in the embodiments of the
invention, the drum motor 3 drives the drum to rotate at
a set power output, the locking structure 2 takes an un-
locking action for unlocking the drum, and an output cur-
rent of the drum motor 3 is detected to obtain the output
current 14 of the drum motor 3 after the drum rotates for
a certain time t.

[0043] If I4<ly+a, the locking structure 2 unlocks the
drum, wherein a is a set value, and | is a rated current
of the drum motor; and if the I,>,+a, the locking structure
2 fails to unlock the drum.

[0044] In the embodiments of the invention, it is pro-
vided how to determine whether the drum is unlocked
from the locking position of the drum. In the above tech-
nical solution, the drum motor 3 is started firstly, the drum
motor drives the drum to rotate at a set power output, the
locking structure 2 takes an unlocking action for unlock-
ing the drum; the output current of the drum motor 3 is
detected after the drum motor drives the drum to rotate
for a certain time t at the set power output. If the output
current of the drum motor 3 is smaller than the sum of
the rated current and the set value, itis indicated that the
locking structure 2 unlocks the drum. If the output current
of the drum motor 3 is greater than the sum of the rated
current and the set value, it is indicated that the locking
structure 2 fails to unlock the drum. Through the com-
parison, it can be accurately determined that the drum is
unlocked, and the accuracy of unlocking the drum is im-
proved.

[0045] As shown in Fig. 1 and Fig. 2, in the embodi-
ments of the invention, the locking structure 2 includes
a spring bolt 202 and a locking motor 201 for driving the
spring bolt 202 to stretch out and draw back in a radial
direction, and a rotor 301 of the drum motor 3 is provided
with a locking groove 302.

[0046] After the drum rotates for a certain time t, the
locking motor 201 drives the spring bolt 202 to be de-
tached from the locking groove 302, the spring bolt 202
is reset, and the locking structure 2 unlocks the drum.
[0047] Preferably, after the spring bolt 202 is detached
from the locking groove 302, the output power of the drum
motor 3 is increased, the rotating speed of the drum is
increased, the washing appliance starts to execute any
one or any combination of a washing program, a rinsing
program and a dewatering program, and the locking mo-
tor 201 is powered off to stop working.

[0048] Inthe embodiments of the invention, the locking
motor 201 drives the spring bolt 202 to be detached from
the locking groove 302 and the spring bolt 202 returns
to the original position, the locking structure 2 stops un-
locking the drum, the drum is detached from the locking
position of the drum, and the output power of the drum
motor 3isincreased. The output power of the drum motor
3 is larger than a set power of the drum motor 3, so that
the rotating speed of the drum is increased; and then,
the washing appliance starts to execute any one or any
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combination of a washing program, a rinsing program
and a dewatering program. Meanwhile, the locking motor
201 is powered off to stop working.

[0049] In the embodiments of the invention, after the
locking structure 2 fails to unlock the drum, the drum mo-
tor 3 drives the drum to continuously rotate at the set
power output, and itis determined again whether the lock-
ing structure 2 unlocks the drum.

[0050] In the embodiments of the invention, after un-
locking of the locking structure 2 fails, the locking struc-
ture 2 unlocks the drum again in order to enable the drum
to leave the locking position of the drum and the washing
appliance to execute a washing program, a rinsing pro-
gram, a dewatering program and the like. So the proba-
bility that the locking structure 2 unlocks the drum suc-
cessfully is increased.

[0051] It should be noted that the drum motor 3 and
the locking motor 201 are both controlled by a controller.
The controller controls the drum motor 3 to start rotation
and increase an output power and the like. The controller
controls the locking motor 201 to start and controls the
locking motor 201 to drive the spring bolt 202 to stretch
out and draw back.

[0052] As shown in Fig. 1, in the embodiments of the
invention, S1, the locking structure 2 takes an unlocking
action for unlocking the drum, the drum motor 3 drives
the drum to rotate at a set power output, and an output
current of the drum motor 3 is detected to obtain an output
current value | of the drum motor 3 after the drum rotates
for a certain time t; S2, the output current value |, of the
drum motor 3 is compared with the sum of a rated current
and a set value, and if I} < Iy+a, a step S3 is executed;
and if I{>lg+a, a step S5 is executed;

[0053] S3,ifitis determined that the locking motor 201
drives the spring bolt 202 to be detached from the locking
groove 302, the spring boltis reset, and the locking struc-
ture 2 unlocks the drum, and a step S4 is executed;
[0054] S4, after the spring bolt 202 is detached from
the locking groove 302, the output power of the drum
motor 3 is increased, and the rotating speed of the drum
is increased, the washing appliance starts to execute any
one or any combination of a washing program, a rinsing
program and a dewatering program, and the locking mo-
tor 201 is powered off to stop working; and

[0055] S5, if the drum motor 3 drives the drum to con-
tinuously rotate at the set power output, the step S1 is
executed again.

[0056] In the embodiments of the invention, the deter-
mination method for unlocking of the drum of the washing
appliance is as follows.

[0057] A washing machine is started, the drum motor
3 receives a starting command, firstly the locking struc-
ture 2 takes an unlocking action for unlocking a drum,
and then the drum motor 3 starts to drive the drum to
rotate at a set power output. After the drum rotates for a
certain time t, an output current of the drum motor is de-
tected to obtain an output current value I, of the drum
motor. If the output current value of the drum motor is
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smaller than the sum of a rated current value and the set
value, it is determined that the locking motor 201 drives
the spring bolt 202 to be detached from the locking groove
302, so the locking structure 2 unlocks the drum. After
the spring bolt 202 is detached from the locking groove
302, the output power of the drum motor 3 is increased,
so that the rotating speed of the drum is increased, the
washing appliance starts to execute a washing program,
a rinsing program, a dewatering program and the like.
Meanwhile, the locking motor 201 is powered off to stop
working. If the output current value of the drum motor 3
is greater than the sum of the rated current value and the
set value, the locking structure 2 fails to unlock the drum,
the drum motor 3 drives the drum to continuously rotate
at the set power output, and the unlocking condition of
the drum is determined again.

[0058] As shown in Fig. 2, in the embodiments of the
invention, S1, the drum motor 3 drives the drum to rotate
at a set power output, the locking structure 2 takes an
unlocking action for unlocking the drum, and an output
current of the drum motor 3 is detected to obtain an output
current value |4 of the drum motor 3 after the drum rotates
for a certain time t;

[0059] S2,the outputcurrentvalue |, of the drum motor
3 is compared with the sum of a rated current value and
a set value, and if I 1< |y+a, a step S3 is executed; and if
I4>ly+a, a step S5 is executed;

[0060] S3,ifitis determined that the locking motor 201
drives the spring bolt 202 to be detached from the locking
groove 302, the spring bolt 202 is reset, and the locking
structure 2 unlocks the drum, a step S4 is executed;
[0061] S4, after the spring bolt 202 is detached from
the locking groove 302, the output power of the drum
motor 3 is increased, and the rotating speed of the drum
is increased, the washing appliance starts to execute any
one or any combination of a washing program, a rinsing
program and a dewatering program, and the locking mo-
tor 201 is powered off to stop working; and

S5, if the drum motor drives the drum to continuously
rotate at the set power output, executing the step S1
again.

[0062] In the embodiments of the invention, the drum
motor 3 receives a starting command, the drum motor 3
is started to drive a drum to rotate at a set power output,
the locking structure 2 takes an unlocking action for un-
locking the drum, and the output current of the drum mo-
tor is detected to obtain an output current value |, of the
drum motor after the drum motor drives the drum to rotate
for a certain time t at the set power output. If the output
current value of the drum motor is smaller than the sum
of a rated current value and the set value, itis determined
that the spring bolt 202 is detached from the locking
groove 302 by the locking motor 201, and the locking
structure 2 unlocks the drum. After the spring bolt 202 is
detached from the locking groove 302, the output power
of the drum motor 3 is increased, so that the rotating
speed of the drum is increased, and the washing appli-
ance starts to execute a washing program, a rinsing pro-
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gram, a dewatering program and the like. Meanwhile, the
locking motor 201 is powered off to stop working. If the
output current value of the drum motor 3 is greater than
the sum of the rated current value and the set value, the
locking structure 2 fails to unlock the drum, the drum mo-
tor 3 drives the drum to continuously rotate at the set
power output, and the unlocking condition of the drum is
determined again.

[0063] In the embodiments of the invention, the drum
motor 3 drives the drum to rotate at a set power output.
Atfter the drum rotates for a certain time t which is greater
than the starting time of the drum motor 3, and the locking
structure 2 takes an unlocking action for unlocking the
drum.

[0064] Intheembodimentsoftheinvention, the rotating
time of the drum is longer than the starting time of the
drum motor 3, so that the drum motor 3 drives the drum
to rotate according to the set value at the set power out-
put, and the accuracy of unlocking the drum is improved.
[0065] In the embodiments of the invention, after the
locking structure 2 fails to unlock the drum, and if it is
detected that the number of times that the locking struc-
ture 2 fails to unlock the drum exceeds the set number
of times, the locking structure 2 stops unlocking, and the
washing appliance sends out an alarm signal.

[0066] In the embodiments of the invention, if it is de-
tected that the locking structure 2 fails to unlock the drum
for multiple times and the number of times of failure ex-
ceeds the number of times set by a system, the locking
structure 2 is controlled to stop unlocking, and the wash-
ing appliance gives an alarm to warn that the washing
appliance breaks down, so the error rate of unlocking the
drum is reduced.

[0067] Another object of the invention is to provide
washing appliance to achieve the purpose of improving
the accuracy of unlocking the drum. In order to achieve
the purpose, the washing appliance is provided. The
washing appliance includes a drum for containing wash-
ing water and a drum motor 3 for driving the drum to
rotate. The washing appliance is applied to the determi-
nation method for unlocking of the drumappliance pro-
vided by the above technical solution, and the washing
appliance is provided with a locking structure 2 for un-
locking the drum.

[0068] Inthe embodiments of the invention, the locking
structure 2 arranged on the washing appliance can un-
lock the drum for containing washing water from the lock-
ing position of the drum, so that the drum door is not in
the normal opening position, and the accuracy of unlock-
ing the drum by the locking structure 2 is improved by
determining whether the locking structure 2 successfully
unlocks the drum.

[0069] In the embodiments of the invention, the drum
is a sealed container for containing washing water when
the washing appliance executes a washing program.
[0070] Inthe embodiments of the invention, the wash-
ing appliance includes a drum and an outer barrel, and
the drum is used for containing washing water.
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[0071] Inthe embodiments of the invention, a lifting rib
is arranged on the side wall of the drum, and a containing
cavity is formed in the lifting rib. A first through hole com-
municating with the inner space of the drum and a second
through hole communicating with a gap between the
drum and the outer barrel are formed in the wall of the
containing cavity. A control structure for controlling the
first through hole and/or the second through hole to be
opened and closed is arranged in the containing cavity.
Through the arrangement, liquid in the drum is dis-
charged, wherein the drum is hole-free. When the first
through hole and/or the second through hole arefis
closed, the interior of the drum is in a closed state, so
that washing water in the drum is prevented from splash-
ing to the inner wall of the outer barrel. When the first
through hole and the second through hole are opened,
the interior of the drum is in an open state, and washing
water in the drum is discharged into the gap between the
drum and the outer barrel.

[0072] As shown in Fig. 3 and Fig. 4, in the embodi-
ments of the invention, the drum is rotatably mounted in
the outer barrel of the washing appliance, and the locking
structure 2 is mounted on an outer barrel bottom 101.
[0073] In the embodiments of the invention, the drum
is rotatably mounted in an outer barrel of the washing
appliance as an inner barrel. The locking structure 2
mounted on the outer barrel bottom can unlock the drum
from a locking position, the drum is unlocked to leave the
locking position, and the drum door of the drum is un-
locked to leave a normal opening position.

[0074] As shown in Fig. 3 and Fig. 4, in the embodi-
ments of the invention, the locking structure 2 includes
a spring bolt 202 and a locking motor 201 for driving the
spring bolt 202 to stretch out and draw back in a radial
direction. A rotor 301 of the drum motor 3 is provided with
a locking groove 302 matched with the spring bolt 202,
and the spring bolt 202 is inserted into or detached from
the locking groove 302 under the drive of the locking mo-
tor 201.

[0075] Inthe embodiments of the invention, the locking
structure takes the unlocking action for unlocking the
drum. After the drum rotates for a certain time t, the lock-
ing motor 201 drives the spring bolt 202 to be detached
from the locking groove 302, and the locking structure 2
unlocks the drum. After the spring bolt 202 is detached
from the locking groove 302 to unlock the drum, the lock-
ing motor is reset, and the drum motor 3 is powered off
to stop working.

[0076] It should be noted that the spring bolt 202 of the
locking structure 2 can be a motor shaft of the locking
motor 201.

[0077] In another embodiment of the invention, the
washing appliance includes a drum for containing wash-
ing water, and the locking structure 2 mounted on a shell
of the washing appliance. The locking structure 2 in-
cludes a spring bolt 202 and a locking motor 201 for driv-
ing the spring bolt 202 to stretch out and draw back in a
radial direction, a rotor 301 of the drum motor 3 is pro-
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vided with a locking groove 302 matched with the spring
bolt 202, and the spring bolt 202 is inserted into or de-
tached from the locking groove 302 under the drive of
the locking motor 201.

[0078] In another embodiment of the invention, the
washing appliance includes a drum and an outer barrel,
and the outer barrel is used for containing washing water.
The locking structure 2 can be mounted on the outer bar-
rel of the washing appliance, a rotor 301 of the drum
motor 3 is provided with a locking groove 302 matched
with the spring bolt 202, and the spring bolt 202 is inserted
into or detached from the locking groove 302 under the
drive of the locking motor 201.

[0079] The above are only the preferred embodiments
ofthe invention, and do not limit the invention in any form.
Although the invention has been disclosed as above in
the preferred embodiments, the preferred embodiments
are not used to limit the invention. Any person skilled in
the patent can use the technical contents mentioned
above to make some changes or modifications to equiv-
alent embodiments without departing from the scope of
the technical solution of the present invention, however,
any simple modifications, equivalent changes and mod-
ifications made to the above embodiments according to
the technical essence of the invention without departing
from the contents of the technical solution of the invention
still belong to the scope of the solution of the invention.

Claims

1. A determination method for unlocking of a drum of
washing appliance, the washing appliance compris-
ing a drum motor for driving a drum to rotate and a
locking structure, comprising:

driving the drum to rotate at a set power output
by the drum motor, and

determining that the locking structure unlocks
the drum when an output current of the drum
motor is smaller than a set current.

2. The determination method for unlocking of the drum
of the washing appliance according to claim 1,
wherein the locking structure takes an unlocking ac-
tion for unlocking the drum, the drum motor drives
the drum to rotate at the set power output, and the
output current of the drum motoris detected to obtain
the output current |4 of the drum motor after the drum
rotates for a certain time t;
if 141<lg+a, the locking structure unlocks the drum,
wherein a is a set value, and |, is a rated current of
the drum motor; and if the 1,>Iy+a, the locking struc-
ture fails to unlock the drum.

3. The determination method for unlocking of the drum
of the washing appliance according to claim 2,
wherein the drum motor drives the drum to rotate at
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the set power output, the locking structure generates
the unlocking action for unlocking the drum, and after
the drum rotates for a certain time t, the output cur-
rent of the drum motor is detected to obtain the output
current |, of the drum motor;

if 1y<ly*+a, the locking structure unlocks the drum,
wherein a is a set value, and |, is a rated current of
the drum motor; and if the [,>ly+a, the locking struc-
ture fails to unlock the drum.

The determination method for unlocking of the drum
of the washing appliance according to claim 2 or 3,
wherein the locking structure comprises a spring
bolt, and a locking motor for driving the spring bolt
to stretch out and draw back in a radial direction, and
a rotor of the drum motor is provided with a locking
groove;

after the drum rotates for a certain time t, the
locking motor drives the spring bolt to be de-
tached from the locking groove, the spring bolt
is reset, and the locking structure unlocks the
drum;

preferably, after the spring bolt is detached from
the locking groove, an output power of the drum
motor is increased, a rotating speed of the drum
is increased, the washing appliance starts to ex-
ecute any one or any combination of a washing
program, a rinsing program and a dewatering
program, and the locking motor is powered off
to stop working.

The determination method for unlocking of the drum
of the washing appliance according to claim 4, com-
prising

S1, generating an unlocking action for unlocking
the drum by the locking structure, driving the
drum to rotate by the drum motor at a set power
output, and after the drum rotates for a certain
time t, detecting an output current of the drum
motor to obtain an output current value |, of the
drum motor;

S2, comparing the output current value |, of the
drum motor with a set current value, and if I4<
lp+a, executing a step S3; and if I;>y+a, exe-
cuting a step S5;

S3, if it is determined that the locking motor
drives the spring bolt to be detached from the
locking groove, the spring bolt is reset, and the
locking structure unlocks the drum, executing a
step S4;

S4, after the spring bolt is detached from the
locking groove, the output power of the drum
motor is increased, and the rotating speed of the
drum is increased, starting to execute any one
orany combination of a washing program, arins-
ing program and a dewatering program by the
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washing appliance, and enabling the locking
motor to be powered off to stop working; and
S5, if the drum motor drives the drum to contin-
uously rotate at the set power output, executing
the step S1 again.

6. The determination method for unlocking of the drum

of the washing appliance according to claim 4, com-
prising

S1, driving the drum to rotate by the drum motor
at a set power output, generating an unlocking
action for unlocking the drum by the locking
structure, and after the drum rotates for a certain
time t, detecting an output current of the drum
motor to obtain an output current value |, of the
drum motor;

82, comparing the output current value |4 of the
drum motor with a set current value, and if I,<
lg+a, executing a step S3; and if I,>ly+a, exe-
cuting a step S5;

S3, if it is determined that the locking motor
drives the spring bolt to be detached from the
locking groove, the spring bolt is reset, and the
locking structure unlocks the drum, executing a
step S4;

S4, after the spring bolt is detached from the
locking groove, the output power of the drum
motor is increased, and the rotating speed of the
drum is increased, starting to execute any one
orany combination of awashing program, arins-
ing program and a dewatering program by the
washing appliance, and enabling the locking
motor to be powered off to stop working; and
S5, if the drum motor drives the drum to contin-
uously rotate at the set power output, executing
the step S1 again.

The determination method for unlocking of the drum
of the washing appliance according to any one of
claims 1-6, wherein,

after the locking structure fails to unlock the drum, if
itis detected that the number of times that the locking
structure fails to unlock the drum exceeds the set
number of times, the locking structure stops unlock-
ing, and the washing appliance sends out an alarm
signal.

Washing appliance, comprising a drum for contain-
ing washing water, and a drum motor for driving the
drum to rotate, and the washing appliance is char-
acterized by being applied to the determination
method for unlocking of the drum of the washing ap-
pliance according to any one of claims 1-7, and the
washing appliance is provided with a locking struc-
ture unlocking the drum.

The washing appliance according to claim 8, wherein
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the drum is a sealed container for containing washing
water when the washing appliance executes a wash-
ing program.

The washing appliance according to claim 8 or 9,
wherein the drum is rotatably mounted in an outer
barrel of the washing appliance, and the locking
structure is mounted on an outer barrel bottom; the
locking structure comprises a spring bolt, and a lock-
ing motor for driving the spring bolt to stretch out and
draw back in a radial direction, a rotor of the drum
motor is provided with a locking groove matched with
the spring bolt, and the spring bolt is inserted into or
detached from the locking groove under the drive of
the locking motor.
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