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(54) WASHING MACHINE DOOR LOCK MODULE AND WASHING MACHINE

(57) A positioning and unlocking unit for a washing washing tub and/or the door is position at a presetlocking
machine, comprising, a casing (21); a positioning rod (22) position.
arranged in the casing (21), and the positioning rod (22)

being capable of extending out of the casing (21) and 1
correspondingly extending into a positioning hole ar-
ranged on a washing tub and/or a machine door; a door
opening rod (23), arranged in the casing (21), and the
door opening rod (23) being capable of extending out of
the casing (21) to drive to unlock; and a transmission
assembly. After the positioning rod ( 22) is extended into
the positioning hole for a first movement stroke and then
when extending outward for a second movement stroke,
the door openingrod (23)is driven to extend to the outside
of the casing (21) by the transmission assembly. In the
positioning and unlocking unit for a washing machine,
after the position rod (22) extends into the position hole,
the door opening rod (23) is driven to perform unlocking,
thereby ensuring that unlocking is performed after the
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Description
Field
[0001] The invention relates to the field of drying

household appliances, in particular, to a door locking unit
of a washing machine, and also to a washing machine.

Background

[0002] The current washing machine is usually provid-
ed with an unlocking unit for unlocking the door, but the
unlocking unit only has the function of unlocking, and
cannot realize the function of locating the locking position
of the washing tub and/or the door. In the process of
actually unlocking the door, it should be ensured that the
washing tub and/or the door are positioned at a preset
position to prevent the rotation of the washing tub from
affecting the unlocking process during the unlocking
process.

[0003] Therefore, itis currently needed to provide with
an unlocking unit with positioning function for a washing
machine, which can ensure that the washing tub and/or
the door are locked in the preset locking position before
the unlocking operation is performed.

[0004] In view of the above problems, the present in-
vention is proposed.

SUMMARY

[0005] An objective of the present invention is to pro-
vide a positioning and unlocking unit, which can ensure
that the washing tub and/or the machine door are locked
in a preset position to unlock the door.

[0006] The present invention provides a positioning
and unlocking unit for a washing machine, comprises a
casing; a positioning rod arranged in the casing, the po-
sitioning rod capable of extending out of the casing and
correspondingly extending into a positioning hole ar-
ranged on a washing tub and/or a machine door; a door
opening rod arranged in the casing, the door opening rod
capable of extending out of the casing to drive to unlock;
and a transmission assembly. After the positioning rod
is extended into the positioning hole for a first movement
stroke and then when extending outward for a second
movement stroke, the door opening rod is driven to ex-
tend to the outside of the casing by the transmission as-
sembly. The positioning and unlocking unit for a washing
machine can drive the door opening rod to unlock after
the positioning rod is inserted in the positioning hole, so
it is ensured that the washing tub and/or the machine
door is unlocked at the preset locked position.

[0007] Further, the structure of the transmission as-
sembly is as follows. The transmission assembly com-
prises, a first rack arranged on the positioning rod and
extending along a movement direction of the positioning
rod; a third rack, arranged on the door opening rod and
extending along the movement direction of the door
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opening rod; and a fourth gear assembly, provided with
a first meshing surface and a second meshing surface.
The first meshing surface is engaged and connected the
three rack on which the first movement stroke and the
second movement stroke are generated, and the second
meshing surface is separated from the first rack in the
first movement stroke and engaged with the first rack in
the second movement stroke.

[0008] Further, the movement directions of the posi-
tioning rod and the door opening rod extending outward
are perpendicular to each other, and the first rack is per-
pendicular to the third rack. The structure of the first rack
and the third rack can achieve the movement of the po-
sitioning rod vertical to that of the door opening rod.
[0009] Further, the specific structures of the position-
ing rod, the door opening rod, and the fourth gear as-
sembly are setas follows. The positioning rod is extended
downward and out of the casing, and the first rack is
extended in the vertical direction. The door opening rod
is extended out of the casing in the horizontal direction,
and the third rack is extended in the horizontal direction.
The fourth gear assembly is arranged above the third
rack, and under the firstrack in the first movement stroke,
and the first rack is arranged on the left or right side of
the fourth gear assembily.

[0010] Further, the specific structure of driving the po-
sitioning rod to move is as follows. The positioning rod
is provided with a second rack on which the positioning
rod is driven to move downward in a vertical direction,
and the second rack is arranged in parallel with the first
rack. The second rack is engaged and connected with a
second gear assembly, and the second gear assembly
is engaged and connected with a power assembly for
driving movement.

[0011] Further, the specific structure of the power as-
sembly is as follows. The power assembly comprises a
motor, and an output gear sleeved on an output shaft of
the motor. The output gear is engaged and connected
with a reduction gear set, the final output gear of the
reduction gear set is meshed with the second gear as-
sembly.

[0012] Further, a third gear assembly is arranged be-
tween the second gear assembly and the third rack, and
the third gear assembly is respectively meshed with the
second gear assembly and the third rack. By the arrange-
ment of the third gear assembly, in the first movement
stroke, the door opening rod can be extended outward
for a distance.

[0013] Further, the specific arrangement of the second
gear assembly, the third gear assembly, the reduction
gear set and the positioning rod in the housing is as fol-
lows. The rotating shaft of the second gear assembly is
in parallel with the rotating shaft of the motor, and the
second gear assembly has a vertical center plane pass-
ing through the rotating shaft. Both the reduction gear
setandthe third gear assembly are arranged on the same
side relative to the vertical center plane, and the posi-
tioning rod is arranged on the other side relative to the
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vertical center plane.

[0014] Further, a running block is fixed on the position-
ing rod, and the first rack and the second rack are ar-
ranged on the running block. The bottom surfaces of the
firstrack and the second rack are all flush with the bottom
surface of the running block. Preferably, a length of the
second rack is larger than a length of the first rack; further
preferably, the length of the second rack is equal to a
total length of the positioning rod extending outward in
the first movement stroke and the second movement
stroke. The length of the first rack is equal to the length
of the door opening rod extending outward in the second
movement stroke.

[0015] Further, a horizontal distance between the ro-
tation shaft of the fourth gear assembly and the rotation
shaft of the third gear assembly is set as L1, and L1 is
less than the total length of the door opening rod extend-
ing outward in the first running stroke and the second
running stroke. Preferably, a vertical distance between
the rotation shaft of the second gear assembly and the
rotation shaft of the fourth gear assembly is set as L2,
and L2 is equal to the length of the positioning rod ex-
tending outward in the first movement stroke.

[0016] Adopting the above-mentioned technical
scheme, the present invention has the following benefi-
cial effects compared with the prior art.

1) The positioning and unlocking unit of the present
invention can not only unlock the door lock, but also
position the washing tub and/or the machine door.
Through the structure of the positioning and unlock-
ing unit, the machine door is unlocked after the wash-
ing tub and/or the machine door is controlled to be
positioned by the positioning rod. Thus, it can be
ensured that the washing tub and/or the machine
door are positioned at a preset position during the
unlocking process.

2) For the positioning and unlocking unit of the
present invention, the movements of the door open-
ing rod and the positioning rod are in two stages, that
is, the movement of the positioning stage and the
unlocking stage, through the driving device arranged
inside. The structure on the positioning rod is rea-
sonably arranged, so that the positioning rod can
drive the door opening rod to perform the unlocking
movement after the positioning rod completes the
movement of the positioning stage.

3) The internal structure of the positioning and un-
locking unit of the present invention is reasonably
arranged, so that the movement of all gear assem-
blies and the positioning rod are not affected each
other.

4) Through the reasonable arrangement of the run-
ning block of the present invention, the first rack and
the second rack are simultaneously arranged on the
protrusion, so that the running block can be connect-
ed with the second gear assembly and the fourth
gearassembly respectively. The third gear assembly
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and the fourth gear assembly are arranged on the
proper positions, so that the force on the door open-
ing rod can be relatively uniform, and the door open-
ing rod can be ensured to move in the horizontal
direction.

5) In the present invention, the lengths of the first
rack and the second rack are set reasonably. so the
positioning rod and the door opening rod is ensured
to do the desired movement, and the first rack and
the second rack are set shorter to avoid waste. The
arrangement of the second gear assembly, the third
gear assembly and the fourth gear assembly is rea-
sonable, which can save space.

[0017] Anotherobjectof the presentinvention is to pro-
vide a washing machine door lock detection unit, which
can accurately detect the unlocking of the door lock and
the positioning of the washing tub and/or the machine
door by detecting the position of the positioning rod.
[0018] The invention provides a door lock detection
unit for a washing machine, comprising, a positioningand
unlocking device in which a positioning rod and a door
opening rod are arranged. The positioning and unlocking
device is configured to operate a positioning movement
and a unlocking movement. The positioning movement
comprises, the positioning rod correspondingly extend-
ing into the positioning hole provided on the door and/or
the washing tub of the washing machine; the unlocking
movement comprises, the positioning rod driving the door
opening rod to operate to unlock the door. A detection
device is comprised to be used for detecting the position
of the positioning rod, and detecting whether the posi-
tioning movement and unlocking movement are complet-
ed. The door lock detection unit of the present invention
can detect the unlocking condition of the door lock and
the positioning condition of the washing tub and/or the
machine door by detecting the position of the positioning
rod.

[0019] Further, in the positioning movement and the
unlocking movement, the positioning rod moves along
the same linear trajectory; and the detection device de-
tects the position of the positioning rod moving in the
lineartrajectory. Preferably, in the positioning movement,
the positioning rod is extended into the positioning hole
along the linear trajectory. In the unlocking movement,
the positioning rod inserted into the positioning hole con-
tinues to move a outward long the linear trajectory, and
drives the door opening rod to operate to unlock the door
in outward moving. Since the movement trajectory of the
positioning rod is relatively simple and only a linear tra-
jectory, itis more convenient to detect the position of the
positioning rod.

[0020] Further, the specific structure of the detection
device is as follows. The detection device is a photosen-
sitive detection device, a light shielding plate is provided
on the positioning rod, and a photoelectric panel for emit-
ting light and the photosensitive detection device are dis-
posed at a predetermined position of the linear move-
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ment trajectory. At least a part of light sources of the
photoelectric panel and the photosensitive detection de-
vice are fixedly installed on two sides of the light shielding
plate opposite to each other. The photoelectric panel is
configured to emit detection light towards the photosen-
sitive detection device, and the light shielding plate
shades the detection light emitted by the photoelectric
panel when moving to the corresponding position togeth-
er with the positioning rod. Preferably, a direction of the
detection light emitting from the photoelectric panel to
the photosensitive detection device is perpendicular to
the movement direction of the positioning rod.

[0021] Further, the photosensitive detection device
comprises a first photosensitive detector and a second
photosensitive detector. The first photosensitive detector
is arranged on a position of the positioning rod where the
positioning movement is executed and corresponding to
the position of the light shading plate. The second pho-
tosensitive detector is arranged on a position of the po-
sitioning rod where the unlocking movement is executed
and corresponding to the position of the light shading
plate. The first photosensitive detector can detect wheth-
er the positioning rod completes the movement of the
positioning stage, and the second photosensitive detec-
tor can correspondingly detect whether the positioning
rod completes the movement of the unlocking stage.
[0022] Further, the photoelectric panelis provided with
a guide hole being extended along the movement direc-
tion of the positioning rod for a certain length. The light
shading plate is inserted in the guide hole, corresponds
to a section of the positioning rod, and moves together
with the positioning rod. The first photosensitive detector
and the second photosensitive detector are respectively
arranged one side of the guide hole. Preferably, the
movement direction of the light shading plate and the
positioning rod is perpendicular to the direction of the
detection light emitting from the photoelectric panel to
the photosensitive detection device. Through the setting
of the guide hole, the movement direction of the light
shading plate is defined, and can ensure that the light
shading plate can correspondingly shade the light sourc-
es at the first photosensitive detector and the second
photosensitive detector during the movement with the
positioning rod.

[0023] Further,thefirst photosensitive detector and the
second photosensitive detector are both provided with
control switches, and the control switches are both con-
nected with the motor for providing power for the move-
ment of the door opening rod and the positioning rod.
Since the first photosensitive detector and the second
photosensitive detector are connected with the motor re-
spectively, the motor can be controlled to turn on the first
photosensitive detector and the second photosensitive
detector in moving process. That is, the first photosensi-
tive detector and the second photosensitive detector are
turned on only during the movement of the positioning
rod, to prevent wasting energy.

[0024] Further, the photosensitive detection device is
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capable of transmitting a position signal. The door lock
detection unit of the washing machine includes a signal
receiving device for receiving the position signal.
[0025] Further, a guide rail groove is provided at the
position of the positioning hole of the machine door and/or
the washing tub, and the guide rail groove is formed by
the positioning hole extending in the movement direction
of the positioning rod. The positioning rod inserted in the
positioning hole is embedded in the guide rail groove to
move. The bottom of the positioning rod is fixedly provid-
ed with a slider, the guide rail groove is provided with a
groove in which the slider is inserted, and a detection
device is installed in the groove for detecting whether the
slider is inserted into the groove. That is, the door lock
detection unit provided of the present invention can also
detect whether the positioning rod is moved in proper
place through the arrangement of the guide rail groove,
the slider and the groove.

[0026] Further,the door lock detection unit of the wash-
ing machine includes a door closing detection device for
detecting whether the machine door is closed in a proper
place. The door closing detection device includes a mag-
net arranged on the machine door, a Hall sensor is in-
stalled on the housing and/or the outer tub, and the Hall
sensor is used to detect the position of the magnet. The
Hall sensor is installed at a place where the magnet ar-
ranged on the machine door is detected in closing and
locking the machine door. Preferably, when the machine
door is closed and locked in the proper place, the magnet
arranged on the machine door is detected by the Hall
sensor. When the machine door is not closed and locked
in the proper place, the magnet arranged on the door is
not detected by the Hall sensor. It can be detected wheth-
er the door locking unit is locked in proper place through
the setting of the magnet and the Hall sensor.

[0027] Further, a door locking device is provided on
the washing machine. The doorlocking device comprises
a door hook fixed on the machine door, and a lock body
corresponding to the position of the door hook, and the
machine door is closed in the proper place to make the
lock body lock the door hook.

[0028] Adopting the above-mentioned technical solu-
tions, the present invention has the following beneficial
effects compared with the prior art.

1) The doorlock detection unit for a washing machine
of the invention can realize the connection between
the positioning rod and the door opening rod. The
unlocking condition of the door opening rod and the
positioning condition of the positioning rod are de-
tected by detecting the position of the positioning
rod. That is, only one door lock detection unit can
comprehensively detects the unlocking and position-
ing.

2) During the unlocking process of the positioning
rod of the invention, the movement trajectory is rel-
atively simple, which is convenient for detecting the
position of the positioning rod. That is, the door lock
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detection unit of the washing machine provided of
the present invention can facilitate the rapid detec-
tion of the door lock state.

3) In the invention, the position of the positioning rod
can accurately detected by the photosensitive de-
tection device. In addition, the photosensitive detec-
tion device of the invention works only when the mo-
tor is running, that is, when the positioning rod starts
tomove. Soitis avoided to waste energy and prolong
the life of the photosensitive detection device.

4) Through the arrangement of the guide rail groove,
the slider, the groove and the detection device in the
invention, it is detected whether the positioning rod
is positioned in proper place by detecting whether
the slider on the positioning rod is embedded in the
groove. So it is detected whether the positioning rod
is extended into the correct place in the positioning
hole.

5) In the invention, a magnet is arranged on the ma-
chine door and a Hall sensor is arranged at the cor-
responding position of the washing tub. The magnet
is detected by the Hall sensor, so it can be accurately
determined whether the machine door is locked in
proper place.

[0029] Anotherobjectof the presentinvention is to pro-
vide a washing machine. It can ensured that the washing
tub can be unlocked after being locked in a preset posi-
tion, and can realize the washing tub is positioned during
the process of opening and closing the machine door.
Another object of the present invention is to provide a
control method for a washing machine. The washing tub
is locked during the process of closing the machine door.
[0030] Awashing machine of the invention, comprises:
a washing tub, rotatably arranged in the washing ma-
chine; a washing tub door, arranged on the washing tub
and being capable of opening and closing the opening
of the washing tub; a door locking unit, for locking the
washing tub door being closed; and a positioning and
unlocking unit, having a positioning structure for locking
the washing tub at a set position, and a unlocking struc-
ture being used for being driven to unlock the doorlocking
unit by the positioning structure after the washing tub is
locked at the set position. The washing machine of the
invention can realize the positioning of the washing tub
during the process of opening and closing the machine
door, and can ensure that the washing tub is unlocked
after being positioned.

[0031] Further, the contact relationship between the
positioning and unlocking unit and the door locking unit
is as follows. The positioning and unlocking unit includes
a door opening rod and a positioning rod. The door lock-
ing unit includes a limiting component for keeping the
machine door in a locked state. The positioning rod is
individually extended into the positioning hole arranged
on the washing tub and/or the washing tub door, or the
positioning rod drives the door opening rod to contact
with and trigger the limiting component to move after ex-
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tending in the positioning hole.

[0032] Further, the specific arrangements of the door
locking unit and the positioning unlocking unit are as fol-
lows. The door locking unit is fixed on the washing tub
door, and the positioning and unlocking unit is corre-
spondingly fixed on the wall of the outer tub.

[0033] Further, a front flange is arranged on the outer
tub and corresponds to the position of the washing tub
door. An unlocking hole for the door opening rod to pass
through is provided on the front flange of the outer tub.
The door opening rod is in contact with the limiting com-
ponentthrough the unlocking hole; and a sealing member
is arranged at the unlocking hole. During the unlocking
process, the door opening rod of the positioning and un-
locking unit needs to pass through the unlocking hole on
the front flange of the outer tub, and the front flange of
the outer tub may come into contact with water, so a seal
member can be provided at the unlocking hole for tight-
ness.

[0034] Further, the washing machine comprises a door
lock detection unit for detecting whether the door locking
unit locks the washing tub door, detecting whether the
positioning and unlocking unit locks the washing tub at
the set position, and detecting whether the washing tub
door is unlocked by the positioning and unlocking unit.
[0035] A control method for the aforementioned wash-
ing machine of the invention, comprises: controlling the
positioning and unlocking unit to lock the washing tub at
a set position when the washing tub door needs to be
opened, and then the washing tub door being operated
to be opened. The control method for the washing ma-
chine of the invention can ensure that the washing tub is
locked at a preset position to open the machine door,
prevent danger caused by opening the machine door
from happening during the running of the washing ma-
chine, and can ensure the normal opening operation of
the machine door.

[0036] Further, the door lock detection unit detects
whether the washing tub is locked at the set position by
the positioning and unlocking unit, the positioning and
unlocking unitis controlled to unlock the door locking unit
after determining that the washing tub is locked at the
set position, and the washing tub door is operated to be
opened after the door lock detection unit detects that the
positioning and unlocking unit is unlocked.

[0037] Further, the specific operations of opening the
washing tub door include the following steps. The posi-
tioning rod of the positioning and unlocking unit is con-
trolled to extend into the positioning hole when the posi-
tioning and unlocking unitis controlled to lock the washing
tub at the set position. The door lock detection unit is
controlled to detect the position of the positioning rod
when the door lock detection unit detects whether the
washing tub is locked at the set position by the positioning
and unlocking unit. When the positioning and unlocking
unit is controlled to unlock the door locking unit, the po-
sitioning rod of the door locking unitis controlled to extend
into the positioning hole and drive the door opening rod
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to contact with and trigger the limiting component to
move.

[0038] Further, the control method for closing the door
includes the following steps. After the washing tub door
is opened and the laundry are putin, and when the wash-
ing tub door needs to be closed, the door lock detection
unit is controlled to detect whether the positioning un-
locking unit locks the washing tub at the set position. The
operation of closing the washing tub door is executed
when it is determines that the positioning unlocking unit
keeps the washing tub being locked at the set position.
When the machine door is closed, the door locking unit
is controlled to lock the washing tub door, and the door
lock detection unit detects whether the washing tub door
is locked. After it is determined that the washing tub door
is locked, the positioning and unlocking unit is controlled
to release the washing tub from being locked at the set
position. The door lock detection unit is controlled to de-
tect whether the positioning and unlocking unit releases
the washing tub from being locked at the set position,
and the washing machine is controlled to run after deter-
mining thatthe washing tub is released from being locked
at the set position.

[0039] Further, when the door locking detection unit is
controlled to detect whether the positioning and unlock-
ing unit keeps the washing tub being locked at the set
position, the door locking detection unit detects whether
the positioning rod is extended into the positioning hole.
[0040] When the positioning and unlocking unit is con-
trolled to release the washing tub from being locked at
the set position, the positioning rod of the positioning and
unlocking unitis controlled to extend out of the positioning
hole. When the door locking detection unit is controlled
to detect whether the positioning and unlocking unit re-
leases the washing tub from being locked at the set po-
sition, the door lock detection unit detects whether the
positioning rod extends out of the positioning hole.
[0041] Adopting the above-mentioned technical solu-
tion, the present invention has the following beneficial
effects compared with the prior art.

1) The washing machine of the presentinvention has
a door locking unit that can be triggered to lock by
the action of closing the door, and the door locking
unitis more suitable for being arranged on the wash-
ing tub door of the washing tub, so that the washing
tub door rotating with the washing tub does not need
to be controlled by an electric signal.

2) The positioning and unlocking unit in the washing
machine of the present invention is reasonably set.
The washing tub door can be locked at a preset po-
sition, and the unlocking operation is performed after
the washing tub is locked at the preset position.

3) Inthe washing machine door system of the present
invention, the door locking unit and the positioning
and unlocking unit are arranged at reasonable posi-
tions. The positioning and unlocking unit is arranged
on the outer tub to avoid affecting the normal oper-
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ation of the washing tub inside. A door lock detection
unit in the present invention can comprehensively
detect the locking of the washing tub, the condition
of locking the washing tub door by the door locking
unit, and the unlocking of the positioning and unlock-
ing unit.

4) The installation positions of the positioning and
unlocking unit and the door locking unit of the wash-
ing machine of the present invention are reasonably
set, so as to prevent the positioning and unlocking
unit from affecting the normal operation of the wash-
ing machine. A seal member is provided at the po-
sition of the frontflange ofthe outer tub through which
the door opening rod of the positioning and unlocking
unit needs to pass, so as to ensure the tightness.
5) By adapting the controlling method for a washing
machine of the present invention, the washing tub is
locked at the preset position during the process of
opening and closing the machine door, so as to en-
sure the normal operation of opening and closing the
door. And the washing tub can be kept at the preset
locking position after the machine door is opened
and closed. So when the washing tub is performed
to be in washing program, the washing tub starts to
run from the locked position.

6) By adapting the controlling method for controlling
the machine door of the invention, the operations of
the washing tub door and the washing machine door
are respectively performed when opening and clos-
ing the door, so as to ensure the normal opening and
closing of the door.

[0042] Anotherobjectof the presentinvention is to pro-
vide a door locking unit of a washing machine, in which
the limiting component in the door locking unit of the
washing machine has a reasonable structure, so the ef-
fect of guiding the rotational movement of the locking
portion is achieved.

[0043] A door locking unit of a washing machine in the
invention, includes, a door hook fixed with a machine
door, a locking portion being capable of rotating to hook
the door hook, and a limiting component moving to the
locking portion hooking with the door hook for limitation.
A guiding slope is arranged on the limiting component,
the locking portion is driven to move to be in contact with
the guiding slope of the limiting component, and the guid-
ing slope guides the locking portion to rotate. The struc-
tural of the limiting component in the door locking unit of
the washing machine of the present invention is reason-
able, and can guide the locking portion to rotate according
to the set trajectory.

[0044] Further, the specific structure of the guiding
slope is as follows. The limiting component is provided
with a limiting column with a shape of basically rectangle,
and the guiding slope is provided on the limiting column
near a top corner of the locking portion. The guiding slope
is a slope being downward extended from the top of the
limiting column, and the guiding slope is used for guiding
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the locking portion to rotate clockwise.

[0045] Further, a side surface being as a second lim-
iting surface of the limiting column is connected with the
guiding slope and close to the locking portion capable of
rotating, and a side surface of the locking portion is a
third limiting surface corresponding to the second limiting
surface. In a process that the locking portion rotates
clockwise and the limiting component moves in a straight
line to approach the locking portion, the second limiting
surface and the third limiting surface are in limited contact
with each other. A limiting surface for locking the locking
portion is also provided on the limiting column. The lim-
iting surface of the locking portion and the guiding slope
are arranged on the same limiting column, so that the
structure of the limiting component is relatively simple.
[0046] Further, the limiting component has a base per-
pendicular to the limiting column, and the limiting column
and base compose "L"-shaped structure in middle of
which there is a space. The locking portion being in static
is embedded in the space. An end surface of the locking
portion perpendicular to the rotation shaft abuts against
the first limiting surface of the limiting column. The door
locking unit of the washing machine has a shell, a limiting
component is arranged in the shell, and a compression
spring is arranged between the shell and the side surface
of the limiting component perpendicular to the rotation
shaft of the locking portion. The limiting component being
in static compresses the compression spring.

[0047] Further, one end of the limiting component is
extended to the outside of the shell (3). Preferably, the
one end the limiting component being not provided with
the compression spring is extended to the outside of the
shell. The limiting component can be extended to the
outside of the shell, so that the limiting component can
be activated by other external structures to unlock the
door.

[0048] Further, the specific structure of the rotatable
locking portion is as follows. A support rod is fixed in the
shell. The locking portion is sleeved on the support rod,
and torsion springs are respectively sleeved on the sup-
port the rod and on both sides of the locking portion.
[0049] Further,the specific structure of the cooperation
between the door hook and the locking portion is as fol-
lows. The door hook comprises a hook portion extending
into the shell, and the hook portion is provided with a
locking hole for hooking the locking portion. A guide rail
for guiding the hook portion to extend into is arranged in
the shell, and the guide rail is extended from the top of
the shell corresponding to the door hook toward the in-
terior of the housing. The locking portion is set as a "C"-
shaped structure with an opening facing to the door hook,
and the opening of the locking portion is locked with the
locking hole of the door hook.

[0050] Further, the door locking unit for the washing
machine further comprises a door manually opening por-
tion embedded in the shell; and the door manually open-
ing portion drives the limiting component to move. By
setting the door manually opening portion, the door can
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be unlocked by pressing the door manually opening por-
tion.

[0051] Further, the specific cooperation between the
door manually opening portion and the limiting compo-
nent is as follows. A first contact surface protruding out-
ward is provided on the limiting component, and the sec-
ond contact surface of the door manually opening portion
is correspondingly set as being inclined outwards and
upward from the bottom. The first contact surface is in
contact with the second contact surface when the door
manually opening portion is pressed.

[0052] Further, the shell is provided with a mounting
hole for inserting the door manually opening portion, a
buttonis provided on the top of the door manually opening
portion, the buttonis protruded out of the installation hole;
and the bottom of the door manually opening portion is
provided with a compression spring. The button on the
door manually opening portion is convenient for pressing,
and the compression spring is convenient for reset after
pressing.

[0053] Adopting the above-mentioned technical solu-
tions, the present invention has the following beneficial
effects compared with the prior art.

1) The limiting component of the door locking unit of
the washing machine in the present invention has a
reasonable structure. In the process of locking the
door, the limiting component can guide the locking
portion to rotate according to the set trajectory to
ensure that the limiting component normally hooks
the door hook.

2) The structures of the door locking unit, the locking
structure and the limiting component of the washing
machine of the present invention are reasonable, so
that the locking structure is driven by the door hook
to directly drive the limiting component to move, and
the limiting component moves to limit the locking
structure. That is, there is no need to set other struc-
tures of triggering the limiting component in the door
locking unit, and the internal structure is simple.

3) The shape of the limiting component of the present
invention is reasonably designed. The limiting com-
ponentis also provided with an end surface being in
contact with the locking portion for limitation. When
it is in static state, part of the end surface of the lim-
iting component can be limited by the locking portion
to keep in static state. After moving, the locking por-
tion that hooks the door hook can be in contact with
another end surface on the limiting component for
limitation. One limiting component can not only guide
the locking portion to rotate, but also lock the locking
portion.

4) The limiting component of the present invention
extends to the outside of the shell, so that other struc-
tures outside the door locking unit can contact and
trigger the limiting component to move, thereby un-
locking the machine door. Other structures outside
the door locking unit can triggers to unlock the door.
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5) The door locking unit of the present invention also
includes a door manually opening portion, and the
movement of the limiting component is triggered by
pressing the door manually opening portion, thereby
unlocking the door locking unit. The door manually
opening portion and the limiting component have
contact surfaces that contact each other to trigger
movement, and the shape of the contact surfaces is
reasonably designed, so that the door manually
opening portion is easier to trigger the limiting com-
ponent to move. And the door manually opening por-
tion is also provided with a compression spring,
which is convenient to reset after pressing the door
manually opening portion. It is convenient to use the
door manually opening portion again.

[0054] The specific embodiments of the presentinven-
tion willbe described in further detail below with reference
to the accompanying drawings.

Description of drawings

[0055] The drawings serve as a portion of the present
invention to further understand the presentinvention, and
illustrative embodiments of the presentinvention and the
description thereof are used to explain the presentinven-
tion, but do not constitute an undue limitation on the
presentinvention. Apparently, the drawings in the follow-
ing description are merely some embodiments, and those
of ordinary skill in the art can obtain other drawings ac-
cording to these drawings without creative work.

Fig. 1 is the external overall schematic diagram of
the door locking unit of the present invention;

Fig. 2 is a schematic diagram of the cooperation be-
tween the locking portion and the limiting component
when the washing machine door of the present in-
vention is not locked;

Fig. 3 is a schematic diagram of the locking portion
locking the limiting component of the present inven-
tion;

Fig. 4 is a schematic diagram of the cooperation be-
tween the door manually opening portion and the
limiting component of the present invention;

Fig. 5 is the overall external schematic diagram of
the positioning and unlocking unit of the present in-
vention;

Fig. 6 is a schematic diagram of the internal structure
of the housing of the positioning and unlocking unit
of the present invention;

Fig. 7 is a schematic diagram of a door lock detection
unit of the present invention;

Fig. 8 is a schematic diagram of the system of the
washing machine door of the present invention;
Fig. 9 is a schematic diagram of the cooperation of
the door locking unit and the positioning unlocking
unit of the present invention;

Fig. 10is a schematic diagram of the operation steps
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of opening the washing machine the door of the
present invention;

Fig. 11 is a schematic diagram of the operation steps
of closing the washing machine door of the present
invention.

[0056] In the drawings: 1, door hook; 2, limiting com-
ponent; 3, shell; 4, locking portion; 5, one end face; 6,
first limiting surface; 7, guiding slope; 8, second limiting
face; 9, the third limiting surface; 10, support rod; 11,
torsion spring; 12, hook portion; 13, locking hole; 14,
guide rail; 15, fixed portion; 16, opening; 17, door man-
ually opening portion; 18, the first contact surface; 19,
the second contact surface; 20, the button; 21, housing;
22, positioning rod; 23, door opening rod; 24, motor; 25,
output gear; 26, first gear assembly; 27 , second gear
assembly; 28, running block; 29, second rack; 30, third
rack; 31, third gear assembly; 32, first rack; 33, fourth
gear assembly; 34, protrusion 35, first gear; 36, second
gear; 37, light shading plate; 38, photoelectric panel; 39,
guide hole; 40, door locking unit; 41, positioning and un-
locking unit; 42, washing tub door; 43, washing machine
door; 44, limiting column.

[0057] Itshould be noted that these drawings and writ-
ten descriptions are not intended to limit the scope of the
presentinvention in any way, but to illustrate the concept
of the present invention to those skilled in the art by re-
ferring to specific embodiments.

Embodiments

[0058] The present invention provides a washing ma-
chine, in which a washing tub for washing laundry is ar-
ranged, and a washing tub door 42 is arranged on the
washing tub. A supporting shell and/or an outer tub is
arranged outside the washing tub, and a washing ma-
chine door 43 is disposed on the supporting shell and/or
the outer tub at a position corresponding to the washing
tub door 42 of the washing tub.

[0059] The washing machine of the present invention
is provided with a door lock system for locking and un-
locking the door. The door lock system includes a door
locking unit 40 that is used for locking the washing ma-
chine door after being closed, and a positioning unlocking
unit 41 that is used for unlocking the door locking unit 40
accordingly. The positioning and unlocking unit 41 can
also position the locking position of the washing tub. The
structure of the door lock can be applied to the washing
machine door 43 and/or the washing tub door 42.
[0060] Specifically, the door locking unit40 can be ap-
plied to the washing tub door 42, and can also be applied
to the washing machine door 43. The door locking unit
40 includes a door hook fixed with the washing machine
door, and a locking device fixed on the washing tub or
on the supporting shell. When the washing machine door
is closed, the door hook is correspondingly extended into
the locking device and is hooked by the locking device
to lock the washing machine door. For example, a door
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hook is provided on the washing tub door 42 and a locking
device may be is provided on the washing tub to lock the
washing tub door 42. Alternatively, a door hook is pro-
vided on the washing machine door 43 and a locking
device is provided on the supporting shell to lock the
washing machine door 43.

[0061] The positioning and unlocking unit41 has a po-
sitioning rod 22. The positioning rod 22 is capable of pen-
etrating through a positioning hole to realize the position.
The positioning and unlocking unit 41 also has a door
opening rod 23. The door opening rod 23 can activate to
disengage the door hook from the locking device of the
door locking unit after the desired movement, to realize
the unlocking of the door. That is, the positioning and
unlocking unit 41 of the present invention can realize the
positioning function and the unlocking function. In order
to unlock the washing tub door 42, the positioning and
unlocking unit 41 can be set on the washing tub corre-
sponding to the door locking device on the washing tub
door 42, and the positioning hole can be set on the front
flange of the washing tub, so that the position where the
washing tub is locked together the washing tub door 42
is positioned. Or in order to unlock the washing machine
door 43, the positioning and unlocking unit 41 can be
arranged on the supporting shell.

[0062] As can be seen from the foregoing, the door
locking system of the washing machine of the present
invention can enable the washing tub door 42 and the
washing machine door 43 to be opened or locked sepa-
rately. The door locking system can also realize to posi-
tion the position where the washing tub is locked together
the door. The present invention also provides a method
for controlling the inner door and outer door with respect
to the above-mentioned door locking system, and the
method of the present invention can reasonably control
to open or close the inner door and outer door.

Embodiment 1

[0063] This embodiment provides a door locking unit
40 for locking and unlocking a machine door. The door
locking unit 40 includes a door hook 1 fixed with the ma-
chine door. The door hook 1 is capable of moving with
the machine door during the process of closing the ma-
chine door. The door locking unit 40 also includes a lock
body for locking the door hook 1. The lock body has a
shell. When the machine door is closed, the door hook
1 is extended into the lock body and is locked by the lock
body, thereby locking the machine door.

[0064] Thelockbody includes alocking portion 4 being
rotatable. The locking portion 4 can hook the door hook
1 when rotating in one direction, and can be disengaged
from the door hook 1 when the rotating in the opposite
direction. The lock body also includes a limiting compo-
nent 2 for limiting the movement state of the locking por-
tion 4. When the door hook 1 is hooked by the locking
portion 4, the limiting component 2 abuts against the lock-
ing portion 4 to keep the locking portion 4 being in sta-
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tionary, thereby ensuring that the locking portion 4 con-
tinuously and stably locks the door hook 1. When unlock-
ing is required, the limiting component 2 can be moved
to release the limit on the locking portion 4. The locking
portion 4 rotates in the opposite direction, and the locking
portion is disengaged from the door hook 1 to unlock the
machine door.

[0065] As shown in Fig. 1, the lock body includes a
shell 3 in which a locking portion 4 is rotatably arranged.
Specifically, a support rod 10 is arranged in the shell 3,
and both ends of the support rod 10 are fixed on the shell
3 of the lock body. The locking portion 4 being capable
of rotating is sleeved on the support rod 10, and the lock-
ing portion 4 is fixed in the shell 3 by the support rod 10.
The limiting component 2 has a structure similar to an
"L" shape. When the locking device does not start to
move, the locking portion 4 is embedded in the space of
the "L"-shaped structure of the limiting component. The
"L"-shaped structure is composed of a limiting column
44 being vertical and a horizontal base vertical to the
limiting column. When the locking portion 4 is embedded
in the space of the "L"-shaped structure, the surface 5 of
the locking portion 4 being perpendicular to the rotation
axis abuts against a first limiting surface 6 of the limiting
column 44. That is, at the beginning of the movement,
the locking portion 4 and the limiting block 2 are engaged
with each other to limit the position. A compression spring
isarranged between the shell 3 and the side of the limiting
component 2 that is perpendicular to the rotation shaft
of the locking portion 4. The limiting component 2 com-
presses the compression spring when it is stationary at
the beginning of movement. That is, when the locking
portion 4 is in a stationary state, the limiting component
2 is limited by the locking portion 4 being in stationary
state, and the limiting component 2 compresses the com-
pression spring.

[0066] When the door hook 1 contacts and drive the
locking portion 4 to rotate, the locking portion 4 releases
the limit on the limiting component 2, so the limiting com-
ponent 2 starts to move under the action of the compres-
sion spring. As shown in Figs. 2 and 3, a guiding slope
7 is provided on the limiting column 44 at the edge posi-
tion corresponding to the locking portion 4 being capable
of rotating. The locking portion 4 being rotating can be in
contact with the guiding slope 7 of the limiting component
2beingin moving. The locking portion 4 rotates according
to a set trajectory under the guiding action of the guiding
slope 7 in contact therewith.

[0067] The guiding slope 7 is a slope being downward
extended from the top of the limiting column 44 and being
gradually oblique to the shell, so that the locking portion
4 in contact with the guiding slope 7 is easily guided to
rotate clockwise by the guiding slope 7. The locking por-
tion 4 being in rotating clockwise is easy to hook the door
hook 1, and the locking portion 4 being hooked in the
door hook 1 abuts against the limiting component 2 for
limitation. That is, the locking portion 4 is locked by the
limiting component 2. Through the setting of the guiding
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slope 7, it is convenient to guide the locking portion 4 to
rotate according to the set trajectory and hook the door
hook.

[0068] Figure 3 shows the specific structure that the
limiting column 44 abuts the locking portion 4 hooking
the door hook 1. The limiting column 44 has a second
limiting surface 8 parallel to the rotation axis of the locking
portion 4, the locking portion 4 has a third limiting surface
9 parallel to the rotation axis, and the second limiting
surface 8 of limiting column 44 is contact with the third
limiting surface 9 of the locking portion 4 after being ro-
tated. Thatis, the limiting column 44 can lock the locking
portion 4 hooking the door hook 1, thereby locking the
machine door. The second limiting surface 8 of the lim-
iting column 44 is connected with the guiding slope 7,
and the second limiting surface 8 is on the side close to
the locking portion 4 being capable of rotating. The lock-
ing portion 4 rotates, and is guided by the guiding slope
7 to be contact with the second limiting surface 8 of the
limiting column 44 for limitation, so the limiting compo-
nent 2 can lock the locking portion 4. When unlocking is
required, it is only necessary to drive the limiting compo-
nent 2 to move. The second limiting surface 8 does not
limit the position of the third limiting surface 9, and the
locking portion 4 rotates in the opposite direction under
the action of the torsion spring 11, so that the locking
portion 4 is disengaged from the door hook 1.

[0069] As shown in the figure, portion of the limiting
component 2 is disposed outside the shell 3, so that other
structures can push the limiting component 2. When the
machine door is in alocked state, the compression spring
provided on the limiting component 2 is in a compressing
state. When the machine door needs to be unlocked,
other structures push the portion of the limiting compo-
nent 2 located outside the shell 3, and the limiting com-
ponent 2 is driven to move for unlocking under the action
of the compression spring. Furthermore, as the forego-
ing, the door hook 1 is separated from the locking portion,
and the machine door is unlocked. Specifically, the end
of the limiting component 2 without the compression
spring is in the outside of the shell 3, and the portion
extending to the outside of the shell 3 is used for being
driven the limiting component 2 to move by the other
structure.

[0070] The specific structure of the door hook 1 is
shown in the figure 1. The door hook 1 includes a fixing
portion 15 fixed to the machine door. The fixing portion
15 can be provided with screw holes and bolt holes, and
the door hook 1 is fixed on the door by screw connection.
Alternatively, other fixing structures such as snaps may
also be arranged on the fixing portion 15 to fix the door
hook 1 on the machine door. In the embodiment, taking
screw connection as an example, the door hook 1 is pro-
vided with screw holes. The machine door is provided
with an installation groove for installing the door hook 1,
the fixing portion 15 of the door hook 1 can be embedded
in the installation groove, and the fixing portion 15 of the
door hook 1 is fixed in the installation groove through
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screw connection. The fixing portion 15 on the door hook
1 is disposed outside the shell 3 and is fixed on the ma-
chine door. The door hook 1 further includes a hook por-
tion 12 connected with the fixing portion 15. The hook
portion 12 extends toward the interior of the shell 3 from
the position connected to the fixing portion 15, and a part
of the hook portion 12 in the interior of the shell 3 is pro-
vided with a locking hole 13. When the machine door
needs to be locked, the door hook 1 moves with the ma-
chine door, and the hook portion 12 of the door hook 1
is contacted with the locking structure. The hook portion
12 triggers the locking portion 4 to the rotate, and a part
of the locking portion 4 is inserted into the locking hole
13. The door hook is connected with the locking portion
4 in insertion mode to lock the door hook, so that the
machine door is locked. The door hook 1 needs to move
according to a preset trajectory, so that the locking hole
13 on the door hook 1 is engaged with the locking portion
4, and the machine door is locked. Therefore, in order to
better define the running trajectory of the door hook 1, a
guide rail 14 for guiding the door hook 1 torunis provided
in the shell 3 of the locking structure. The guide rail 14
is extended from the top of the shell 3 corresponding to
the door hook 1 toward the interior of the shell 3. The
hook portion 12 of the door hook 1 is inserted in the guide
rail 14. When the door hook 1 moves for being locked
and unlocked, the hook portion 12 runs in the direction
set by the guide rail 14. As described above, the door
can be guaranteed to be properly locked and unlocked.
[0071] As shown in figure 3, when the machine door
is closed, the door hook 1 is inserted into the locking
portion 4, the door hook 1 is contacted the locking portion
4, and drives the locking portion 4 to be inserted into the
locking hole 13 on the door hook 1. The locking portion
4 is set as a "C"-shaped structure with an opening 16
facing the locking hole 13, and the opening 16 of the "C"-
shaped structure can be inserted into the locking hole 13
of the door hook 1. The locking portion 4 is rotated by
being contacted with the door hook 1. During the rotation,
the locking hole 13 of the door hook 1 is inserted into the
opening 16 of the "C"-shaped structure. Atthe same time,
the limiting component 2 moves to a position where the
"C"-shaped structure abuts against the limiting compo-
nent 2, so that the door hook 1 remains being locked by
the "C"-shaped structure, thereby the machine door is
locked. Specifically, as mentioned above, the second lim-
iting surface 8 of the limiting component 2 abuts on the
third limiting surface 9 of the locking portion 4 for limita-
tion. Wherein, the third limiting surface 9 is the surface
of "C"-shaped structure of the locking portion 4 opposite
to the opening 16. The locking structure also needs to
be provided with a torsion spring 11, so that the locking
portion 4 of the locking structure rotates in unlocking, and
the "C"-shaped structure of the locking portion 4 is dis-
engaged from the door hook 1. Specifically, the torsion
spring 11 is sleeved on the support rod 10, and is ar-
ranged on both end surfaces of the locking portion 4 that
are perpendicular to the rotation axis.
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[0072] The structure of the limiting component 2 in the
door locking unit 40 provided in this embodiment is rea-
sonable. The limiting component 2 includes a plurality of
surfaces which can be in contact with the locking portion
4. Through the arrangement of the surfaces, the locking
portion 4 is limited by the limiting component 2 to not
rotate in stationary state. After the locking portion 4 is
driven to move, it is guided by the limiting component 2
to rotate according to the set trajectory, and the locking
portion 4 hooks the door hook 1 and is locked by the
limiting component 2. The structure of the door locking
unit 40 provided in this embodiment is reasonable, so
that the machine door can be locked and unlocked by
pushing the part of the limiting component 2 located out-
side the shell 3. The machine door can be locked and
unlocked only by the movement of the limiting component
2, and the operation is relatively simple.

Embodiment 2

[0073] This embodiment provides a door locking unit
40 on the basis of Embodiment 1. The door locking unit
40 has the door hook 1, the locking portion 4 and the
limiting component 2 as described above. Similarly, the
door hook 1 can be interlocked with the locking portion
4 to lock the machine door, and the limiting component
2 is used to keep the door hook 1 stably interlocking with
the locking portion 4, or to disengage the door hook 1
from the locking portion 4. The difference between the
door locking unit 40 of the present embodiment and the
door locking unit 40 of Embodiment 1 is that, the door
locking unit 40 of the present embodiment is provided
with a door manually opening portion 17 by which the
movement of the limiting component 2 is manually con-
trolled, so that the door locking unit 40 can be manually
controlled to unlock the machine door. As mentioned in
Embodiment 1, other structures other than the door lock-
ing unit 40 can be used to automatically drive the limiting
component 2 of the door locking unit 40 to move to unlock
the machine door. Once there is a problem with the de-
vice that automatically supplies energy for unlocking the
machine door, the machine door will not be unlocked
normally, which affects the use of the washing machine.
Since the door locking unit 40 of this embodiment is pro-
vided with the door manually opening portion 17, the ma-
chine door can be manually triggered to unlock under
any circumstances, so that the machine door can be un-
locked and used normally.

[0074] As shown in figure 1, the shell 3 of the door
locking unit 40 is provided with a mounting hole into which
the door manually opening portion 17 is inserted. The
top of the door manually opening portion 17 is provided
with a button 20 being protruded, which is convenient for
pressing the door manually opening portion 17 down-
ward. Preferably, the button 20 protrudes from the sur-
face of the shell 3 of the door locking unit 40, so that the
button 20 can be pressed when it is required. The door
manually opening portion 17 inserted into the shell 3 has
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a surface being contacted with the surface of the limiting
device. The surfaces in contact with each other are re-
spectively the first contact surface 18 of the limiting com-
ponent 2 and the second contact surface 19 of the door
manually opening portion 17.

[0075] Specifically, as shown in figure 4, the limiting
component 2 is provided with a contact portion that can
be in contact with the door manually opening portion 17
being in embedded. The contact portion is disposed on
the side of the limiting component 2 close to the door
manually opening portion 17, corresponding to the door
manually opening portion. The first contact surface 18 is
set on the contact portion, and the first contact surface
18 is set as a curved surface being protruded outward.
The second contact surface 19 of the door manually
opening portion 17 is correspondingly set as an inclined
surface gradually inclining outward from the bottom. The
door manually opening portion 17 moves downward
through pressing the button 20. At this time, due to the
shape characteristics of the first contact surface 18 and
the second contact surface 19, the second contact sur-
face 19 pushes the first contact surface 18, that is, the
limiting block 2 is driven to move. The compression spring
located at the end of the limiting component 2 is in a
compressed state when the door is locked. Once the lim-
iting component 2 is driven to move, the compression
spring drives the limiting component 2 to disengage from
the locking structure, thereby making the door hook 1
disengage from the locking structure to complete the un-
locking of the door.

[0076] A compression spring is also arranged on the
door manually opening portion, for example, the com-
pression spring can be arranged at the bottom of the door
manually opening portion. After pressing the button 20
of the door manually opening portion for unlocking, the
door manually opening portion is reset under the action
of the compression spring. During the reset process of
the door manually opening portion, the second contact
surface 19 and the first contact surface 18 cooperate to
limit the position, and the second contact surface 19 is
finally stuck by the first contact surface 18. It is ensured
that the door manually opening portion 17 is reset to the
preset position, and the door manually opening portion
can be used normally next time.

[0077] In the door locking unit 40 in this embodiment,
since the door manually opening portion 17 is arranged
inside the locking device, it can be ensured that the door
can be manually unlocked under any circumstances.

Embodiment 3

[0078] This embodiment provides a positioning and
unlocking unit 41 of a machine door for unlocking the
machine door and positioning the locking position. The
positioning and unlocking unit 41 is suitable for all wash-
ing machine doors, and is especially suitable for unlock-
ing the washing tub door 42 disposed on the washing
tub. The positioning and unlocking unit 41, as shown in
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figure 5, has a door opening rod 23 and a positioning rod
22. In the structure of the positioning and unlocking unit
41, the positioning rod 22 is used for positioning the lock-
ing position, and the door opening rod 23 is used for
unlocking the machine door.

[0079] When the positioning and unlocking unit 41 is
in a starting state, both the positioning rod 22 and the
door opening rod 23 remain stationary inside the posi-
tioning and unlocking unit 41. When the positioning and
unlocking unit 41 performs positioning and unlocking, it
is subject to two movement stages. The first stage is the
positioning stage. The positioning rod 22 extends to the
outside of the positioning and unlocking unit 41, and is
inserted into the positioning hole for positioning the po-
sitioning rod 22. The positioning rod 22 passes through
the positioning hole to realize to position the washing tub.
The positioning hole can be set on the washing tub door
42 and/or the washing tub. When the washing machine
stops running, the washing tub and the washing tub door
42 are positioned at a preset position. At this time, the
position of the positioning hole corresponds that of the
positioning rod 22. By controlling the positioning rod 22
to insert into the positioning hole, the washing tub and/or
the washing tub door 42 can be locked in a preset posi-
tion. Specifically, the positioning hole can be provided on
the front flange of the outer tub. Once the washing ma-
chine stops running, the washing tub door 42 and the
washing tub are positioned at the preset position. At this
time, the positioning hole on the front flange of the wash-
ing tub corresponds to the positioning rod 22, and the
positioning rod 22 is controlled to move downward to the
positioning hole. Thereby the washing tub and/or the
washing tub door 42 can be positioned at the locking
position.

[0080] In order to ensure the accuracy of positioning,
a guide groove can also be provided at the positioning
hole of the front flange of the washing tub, and the posi-
tioning rod 22 can be embedded in the guide groove to
accurately define the movement trajectory of the posi-
tioning rod 22. A sliding block can also be provided on
the positioning rod 22, and a groove in which the sliding
block is inserted is provided on the guide groove. After
the positioning rod 22 completes the movement for po-
sitioning, the sliding block can be controlled to be em-
bedded in the groove. In this way, by arranging a detec-
tion device in the guide groove and/or groove, the detec-
tion device can detect whether the positioning is com-
pleted. That is, if the positioning is successful, the posi-
tioning rod 22 and/or the sliding block move to the preset
position in the guide groove and/or groove, and the de-
tection device detects the positioning rod 22 and/or the
sliding block. The positioning and unlocking unit41 in the
embodiment cannot only use the positioning rod 22 to
position the washing tub and the machine door, and but
also can use the detection device to detect whether the
positioning is successfully completed.

[0081] In the positioning stage, the door opening rod
23 moves in the horizontal direction to the outside of the
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positioning and unlocking unit41. That is, the door open-
ing rod 23 moves toward the door locking unit 40, so that
the door opening rod 23 triggers the door locking unit 40
to unlock. In the positioning stage, the positioning rod 22
is inserted into the positioning hole, and the door opening
rod 23 extends toward the door locking unit 40 for a cer-
tain distance. So, when the unlocking operation is per-
formed later, the door opening rod 23 can continue to
extend outward and extend to a position where being
contact with the door locking unit 40, to trigger door lock-
ing unit to unlock. In the embodiment, the door opening
rod 23 moves in the horizontal direction and the position-
ing rod 22 moves in the vertical direction as an example.
In fact, the desired movement trajectories of the door
opening rod 23 and the positioning rod 22 can also be
adjusted. As for the structure of the positioning and un-
locking unit 41 in this embodiment, the movement direc-
tions of the door opening rod 23 and the positioning rod
22 are perpendicular to each other. After the installation
direction of the positioning and unlocking unit 41 is
changed, the door opening rod 23 can also be moved in
the vertical direction, and the positioning rod 22 can be
moved in the horizontal direction.

[0082] Afterthe positioning stage is completed, the po-
sitioning unlocking unit 41 is in the unlocking stage. In
the unlocking stage, the door opening rod 23 continues
to move toward the outside of the positioning and unlock-
ing unit41 in the horizontal direction, and the door open-
ing rod 23 contacts and triggers the door locking unit 40
arranged on the machine door, so that the door locking
unit 40 is unlocked. However, the positioning and unlock-
ing unit 41 of this embodiment is first in the positioning
stage and then in the unlocking stage during operation,
so that the washing tub and the machine door are locked
atthe preset positions before unlocking, and the washing
tub and the machine door are locked at the preset posi-
tions in the unlocking process of the machine door. In
locking the machine door, the structures of the position-
ing and unlocking unit 41 such as the positioning rod 22
of this embodiment can also be used to ensure that the
washing tub and the machine door are locked at preset
positions. That is, the positioning and unlocking unit 41
in this embodiment can enable the washing tub to be at
a preset position during the process of opening and clos-
ing the machine door of the washing machine.

[0083] As shown in figure 6, the positioning unlocking
unit 41 includes a first drive system for providing power
for the movement in the positioning stage. The first drive
system includes a motor 24. The motor 24 includes an
output shaft that outputs rotational motion. An output gear
25 is sleeved on the output shaft, and the output gear 25
is meshed with a first gear 35. A first gear assembly 26
is mainly used for decelerating and transmitting the ro-
tational motion, and the first gear assembly 26 is a re-
duction gear set. The first gear assembly 26 includes the
first gear 35 with a larger number of teeth and a second
gear 36 with a smaller number of teeth. The first gear 35
and the second gear 36 are coaxially arranged. The out-
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put gear 25 is meshed with the first gear 35 with a larger
number of teeth, and the rotation of the first gear 35 can
drive the second gear 36 to rotate. That is, through the
connection between the output gear 25 and the first gear
35 of the first gear assembly 26, the rotational movement
output by the motor 24 is decelerated.

[0084] The first gear assembly 26 is meshed with the
second gear assembly 27. Specifically, the second gear
36 of the first gear assembly 26 is meshed with the sec-
ond gear assembly 27. The second gear assembly 27
provides power to drive the door opening rod 23 and the
positioning rod 22 to respectively move in the desired
direction. The second gear assembly 27 drives the posi-
tioning rod 22 to move downward, and the third gear as-
sembly 31 drives the door opening rod 23 to move out-
ward for a distance. Since the second gear assembly 27
provides power for the positioning rod 22 and the door
opening rod 23, the second gear assembly 27 needs to
bear arelatively large force, so the strength of the second
gear assembly 27 needs to be enhanced. Specifically,
as shown in the figures, a reinforcing rib is arranged on
the second gear assembly 27.

[0085] It should be described that the purpose of set-
ting the third gear assembly 31 is to make the door open-
ing rod 23 is extended out for a certain distance during
the unlocking stage. In the unlocking stage, the position-
ing rod 22 continues to drive the door opening rod 23 to
extend outwards, so the total length of the door opening
rod 23 extending out is ensured, and the door opening
rod 23 must be able to contact with the door locking unit
to trigger the unlocking. The first gear assembly 26, the
second gear assembly 27, and the third gear assembly
31 are all fixed gears whose rotation shafts are fixed.
[0086] As shown in figure 6, the positioning and un-
locking unit 41 further includes a running block 28. The
running block 28 is embedded in the positioning rod 22,
and the positioning rod 22 can move with the running
block 28. A second rack 29 is provided on the running
block 28 at a position corresponding to the second gear
assembly 27, and the second rack 29 is engaged with
the second gear assembly 27. In this way, the second
gear assembly 27 can drive the second rack 29 to move,
and further drives the running block 28 and the position-
ing rod 22 to move, and finally the positioning rod 22
realizes the positioning movement. The second gear as-
sembly 27 is connected with the second rack 29 to pro-
vide power for the movement of the positioning rod 22 in
the positioning stage.

[0087] The positioningand unlocking unit41 has a cas-
ing 21. The first gear assembly 26, the second gear as-
sembly 27, and the third gear assembly 31 are all ar-
ranged in the casing 21, and both the positioning rod 22
and the dooropening rod 23 can be retracted in the casing
21, so it results that more structures are in the casing 21.
In order to save the space of the casing 21 and prevent
the various structures arranged in the casing 21 from
interfering with each other, it is necessary to reasonably
arrange the space in the casing 21. Specifically, the ro-
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tation shaft of the second gear assembly 27 is arranged
parallel to the rotation shaft of the motor 24. The second
gear assembly 27 has a vertical center plane passing
through the rotation shaft, and the first gear assembly 26
and the third gear assembly 31 are arranged on the same
side relative to the vertical center plane. The positioning
rod 22 is arranged on the other side relative to the vertical
center plane. The positioning rod 22 and the third gear
assembly 31 are arranged on the two sides of the second
gear assembly 27 respectively, so that the movements
of the positioning rod 22 and the door opening rod 23 are
not interfered with each other. The first gear assembly
26, the second gear assembly 27, and the third gear as-
sembly 31 are connected in sequence, and there is a
height difference between the first gear assembly 26 and
the third gear assembly 31, so the first gear assembly 26
and the third gear assembly 31 are provided on the same
side.

[0088] It can be seen from the above structure, in the
positioning stage, the positioning and unlocking unit 41
can simultaneously control the door opening rod 23 and
the positioning rod 22 to move. The motor 24 first drives
the first gear assembly 26 to rotate at a reduced speed,
and then the first gear assembly 26 drives the second
gear assembly 27 to rotate. The rotation of the second
gear assembly 27 drives a third rack 30 and the third gear
assembly 31 to rotate. Thereby the positioning rod 22 is
driven to move downward, and simultaneously the door
opening rod 23 to move toward the outside of the posi-
tioning and unlocking unit 41 in the horizontal direction.
[0089] Asshownin figure 6, in the unlocking stage, the
door opening rod 23 continues to move toward the out-
side of the positioning unlocking unit 41 in the horizontal
direction to realize the unlocking of the machine door. In
order to realize the movement in the unlocking stage, the
positioning and unlocking unit41 is provided with a fourth
gear assembly 33 which can push the door opening rod
23 to move further outward. The fourth gear assembly
33 is also a fixed gear with a fixed rotating shaft. The
fourth gear assembly 33 is arranged above the third rack
30 of the door opening rod 23, and the fourth gear as-
sembly 33 is always contact with the third rack 30 of the
door opening rod 23. Once the fourth gear assembly 33
starts to rotate, the first meshing surface on the fourth
gear assembly 33 is in meshing connection with the third
rack 30. The first rack 32 is set on the surface of the
running block 28 corresponding to the fourth gear as-
sembly 33, and the first rack 32 continues to descend
with the running block 28 during the positioning stage.
When the positioning stage is completed, the running
block 28 and the first rack 32 thereon move to a preset
position. The fourth gear assembly 33 is set at a position
where it can be engaged and connected with the first
rack 32 moving to the preset position. The first rack 32
of the running block 28 reaches the position where it en-
gages with the fourth gear assembly 33, to drive the fourth
gear assembly 33 to rotate, and then the fourth gear as-
sembly 33 pushes the door opening rod 23 to perform
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an unlocking movement. The door opening rod 23 again
extends toward the outside of the positioning and unlock-
ing unit 41 and triggers the door locking unit 40, so that
the door locking unit 40 completes the unlocking action.
The vertical distance between the rotation shaft of the
fourth gear assembly 33 and the door opening rod 23 is
equal to the vertical distance between the rotation shaft
of the third gear assembly 31 and the door opening rod
23. In this way, the force on the door opening rod 23 can
be relatively uniform, and the door opening rod 23 can
be ensured to move in the horizontal direction.

[0090] As shown in figure 6, a rectangular protrusion
34 is provided on the running block 28. A second rack
29 is provided on the side of the protrusion 34 corre-
sponding to the second gear assembly 27. The first rack
32 is provided on the other side of the protrusion 34 par-
allel with the side on which the second rack 29 is ar-
ranged. A. In this way, by arranging the running block
28, the positioning rod 22 can be driven by the second
gear assembly 27, and the positioning rod 22 can also
drive the fourth gear assembly 33 to move, thereby sav-
ing space in the casing 21.

[0091] As shown in figure 6, the lower end of the first
rack 32 and the lower end of the second rack 29 are flush
with the lower end of the running block 28, so that the
shape of the protrusion 34 is relatively simple. Since the
positioning rod 22 is driven to extend downward by the
second rack 29 during the whole movement of the posi-
tioning stage and the unlocking stage, the length of the
second rack 29 is sufficient to allow the positioning rod
22 to complete the whole movement of the positioning
stage and the unlocking stage. That is, the length of the
second rack 29 is greater than or equal to the total length
of the positioning rod 22 extending outward in the posi-
tioning stage and the unlocking stage. In order to save
the length of the rack, the length of the second rack 29
is equal to the total length of the positioning rod 22 ex-
tending outward during the movement of the positioning
stage and the movement of the unlocking stage. As
shown in figure 6, L5 is a length for which it goes through
that the positioning rod 22 moves downward in the posi-
tioning stage. L4 is a length for which it goes through that
the positioning rod 22 moves downward in the unlocking
stage. So the length of the second rack 29 is equal to L4
plus L5. The first rack 32 drives the door opening rod 23
to move in the unlocking stage, the length of the first rack
32 satisfies the movement of the door opening rod 23 in
the unlocking stage, so the length of the first rack 32 is
greater than or equal to the length extending outward of
the door opening rod 23 in the unlocking stage. Prefer-
ably, the length of the second rack 29 is larger than the
length of the first rack 32.

[0092] And as shown in figure 6, both the fourth gear
assembly 33 and the third gear assembly 31 drive the
third rack 30 on the door opening rod 23 to move. For
example, the horizontal distance between the rotation
shaft of the fourth gear assembly 33 and the rotation shaft
of the third gear assembly 31 is L1, the third rack 30 starts
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to move leftward from the position in contact with the third
gear assembly 31. If L 1 is greater than the total length
extending outwards of the door opening rod 23 in the
positioning stage and the unlocking stage, the third rack
30 may not be in meshing contact with the fourth gear
assembly 33. So L1 is smaller than the total length ex-
tending outwards of the door opening rod 23 in the posi-
tioning stage and the unlocking stage.

[0093] And when the gears are meshed normally, the
second rack 29 of the positioning rod 22 begins to mesh
with the second gear assembly 27 at the position of the
rotating shaft, and the first rack 32 of the positioning rod
22 begins to mesh with the fourth gear assembly 33 at
the position of the rotating shaft. For example, the vertical
distance between the rotation shaft of the second gear
assembly 27 and the rotation shaft of the fourth gear as-
sembly 33 is L2, and the length of L2 is greater than or
equal to the length extending outward of the positioning
rod 22 in the positioning stage, to ensure the positioning
rod 22 completes the movement in the positioning stage.
Therefore, in order to save the space in the housing of
the positioning and unlocking unit, preferably, the length
of L2 is equal to the length extending outward of the po-
sitioning rod 22 in the positioning stage.

[0094] The positioning and unlockingunit41 in thisem-
bodiment includes the door opening rod 23 and the po-
sitioning rod 22. The structure in the positioning and un-
locking unit 41 enables the positioning rod 22 to position
the locking position of the washing tub, and enables the
door opening rod 23 to realize to unlock the door. Through
the structure of the positioning and unlocking unit 41 in
this embodiment, the positioning rod 22 inserting into the
positioning hole drives the door opening rod 23 to perform
the unlocking movement, so that the washing tub and/or
the machine door are locked in the preset position before
unlocking.

Embodiment 4

[0095] This embodimentprovidesadoorlock detection
unit of a washing machine on the basis of the above men-
tioned embodiment. The door lock detection unit of the
washing machine in this embodiment can be used to de-
tect the state of the machine door lock. The door lock
may include the door locking unit 40 in Embodiment 1
and Embodiment 2, and the positioning and unlocking
unit 41 in Embodiment 3. The door lock detection unit of
the washing machine includes a door opening rod 23 for
triggering to unlock the door lock, and a positioning rod
22 for positioning the door lock and/or the washing tub.
The door opening rod 23 and the positioning rod 22 can
be linked with each other. The door lock detection unit
of the washing machine also includes a detection device
for detecting the positioning rod 22 and judging the state
of the door lock. Since the door opening rod 23 and the
positioning rod 22 are linked with each other, as de-
scribed in Embodiment 3, the positioning rod 22 realizes
the positioning of the washing tub and/or the door, and
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then the positioning rod 22 drives the door opening rod
23 to move. Therefore, when the door opening rod 23
does not perform unlocking the machine door, or the door
opening rod 23 has finished unlocking the machine door,
the positioning rod 22 also has different movement states
and/or moves to different positions. So the positioning
rod 22 can be detected by the detection device to deter-
mine the movement state of the door lock.

[0096] Inthe process of actually unlocking the machine
door, the door opening rod 23 needs to be contacted and
trigger the door locking unit 40 as described in Embodi-
ments 1 and 2. The detection device is not arranged be-
tween the door opening rod 23 and the door locking unit
40. As a result, it is difficult to detect the door opening
rod 23. When the door opening rod 23 is interlocked with
the positioning rods 22, such as the positioning and un-
locking unit 41 in Embodiment 3, as described above,
the movement of the positioning rod 22 can be detected
to detect whether the door lock is unlocked.

[0097] The door opening rod 23 and the positioning
rod 22 go through different movement stages in the proc-
ess of unlocking and positioning, and different stages
respectively correspond to different states of the door
lock. Therefore, the state of the door lock can be deter-
mined by detecting the movement stage of the position-
ing rod 22. For example, the positioning and unlocking
unit 41 in Embodiment 3, the positioning and unlocking
unit 41 can control the positioning rod 22 and the door
opening rod 23 to perform the movements in the posi-
tioning stage and the unlocking stage. In the positioning
stage, the positioning rod 22 is inserted into the position-
ing hole to achieve positioning. Correspondingly, the
door opening rod 23 is extended out of the positioning
and unlocking device. When the positioning rod 22 and
the door opening rod 23 complete the movement of the
positioning stage, the door lock is in a locked state, and
the washing tub and the machine door are in a state of
being locked in the preset position. When the door open-
ing rod 23 and the positioning rod 22 complete the un-
locking stage, the door lock is in an unlocked state, and
the washing tub and the machine door are still locked in
the preset position. The position of the positioning rod 22
changes constantly in the positioning stage and the un-
locking stage, so the detection device can detect the po-
sition of the positioning rod 22 to determine the move-
ment stage of the positioning rod 22, and then to deter-
mine the above state of the machine door and the door
lock. The positioning and unlocking unit 41 can also be
different from the positioning and unlocking unit 41 in
Embodiment 3. As long as the door opening rod 23 is
linked with the positioning rod 22, and the positioning rod
22 is in different positions in different movement stages,
it can be determined the state of the door lock and/or the
machine door according to the position of the positioning
rod 22.

[0098] In order to better detect the position of the po-
sitioning rod 22. Preferably, the positioning rod 22 moves
along the same linear trajectory during the positioning
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stage and the unlocking stage, and the detection device
can detect the movement position of the positioning rod
22 in the linear trajectory. The positioning rod 22 moves
in a linear trajectory, so that the movement trajectory of
the positioning rod 22 is relatively simple. The trajectory
of the movement position of the positioning rod 22 is eas-
ily detected, and the detection device is easily arranged.
For example, the positioning and unlocking unit 41 in
Embodiment 3 can realize that the positioning rod 22
moves along the same linear trajectory in the positioning
stage and the unlocking stage. The detection device is
arranged in the linear movement trajectory of the posi-
tioning rod 22.

[0099] The detection device may be an image acqui-
sition device or an electrical signal detection device. In
this embodiment, it is described to take a photosensitive
detection device as an example. As shown in figure 7, a
light shielding plate 37 is arranged on the positioning rod
22, and a photosensitive detection device is arranged at
the linear movement trajectory of the positioning rod 22.
In the casing 21 of the positioning and unlocking unit 41,
a photoelectric panel 38 for emitting light is disposed at
a position corresponding to the linear movement trajec-
tory of the positioning rod 22. The light shading plate 37
is fixed on the positioning rod 22, and the positioning rod
22 drives the light shading plate 37 to move. When the
positioning rod 22 moves to different positions, the light
shading plate 37 shades the light in different positions,
and the photosensitive detection device detects the dif-
ferent positions shading light, so the position of the po-
sitioning rod 22 can be positioned. Specifically, part of
the light sources of the photoelectric panel 38 and the
photosensitive detection device are arranged on both
sides of the light shading plate 37, so that part of the light
emitted by the photoelectric plate 38 to the photosensitive
detection device is shaded by the light shading plate 37.
[0100] As shown in figure 7, the light shading plate 37
is provided on the running block 28 fixed on the position-
ing rod 22. A guide hole 39 is provided on the photoelec-
tric panel 38, and the light shading plate 37 can be in-
serted into the guide hole 39 correspondingly and run
along the direction defined by the guide hole 39, so that
the movement of the light shading plate 37 can be limited.
The photosensitive detection device is arranged along
the guide hole 39, so that it can be ensured that the pho-
tosensitive detection device detects that the light is shad-
ed.

[0101] Specifically, the photosensitive detection de-
vice includes a first photosensitive detector and a second
photosensitive detector. The first photosensitive detector
is arranged at the position of the positioning rod 22 where
the positioning stage is executed and corresponding to
the position of the light shading plate 37. The second
photosensitive detector is arranged at the position of the
positioning rod 22 where the unlocking stage is executed
and corresponding to the position of the light shading
plate 37. Both the first photosensitive detector and the
second photosensitive detector are arranged on the pho-
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toelectric plate 38. In this way, when the first photosen-
sitive detector detects that the light is shaded, the posi-
tioning rod 22 completes the movement of the positioning
stage. When the second photosensitive detector detects
that the light is shaded, the positioning rod 22 completes
the movement of the unlocking stage. Either the first pho-
tosensitive detector or the second photosensitive detec-
tor is composed of a detector sensitive to light.

[0102] Preferably, a control switch may be provided in
both the first photosensitive detector and the second pho-
tosensitive detector, and the control switch is connected
with the motor 24 that provides energy for the movement
of the door opening rod 23 and the positioning rod 22. In
this way, the first photosensitive detector and the second
photosensitive detector can be controlled to work when
the motor 24 starts to run, so as to reduce energy con-
sumption and prolong the life of the photosensitive de-
tectors. All the photosensitive detectors can transmit po-
sition signals. The door lock detection unit of the washing
machine also includes a signal receiving device for re-
ceiving the position signals. The door lock detection unit
of the washing machine can determine the state of the
door lock according to the position signal sent by the
photosensitive detector.

[0103] This embodiment provides a solution for detect-
ing whether the positioning rod 22 is locked in proper
place. The washing tub is provided with a positioning hole
for the positioning rod 22 to be inserted in. A guide rail
groove is set at the position of the positioning hole, and
the positioning rod 22 inserted into the positioning hole
is in the guide rail groove to move. The bottom of the
positioning rod 22 is fixedly provided with a slider. The
guide rail groove is provided with a groove in which the
slider is inserted. A detection device is installed in the
groove, and the detection device can detect whether the
slider is inserted into the groove. After the positioning rod
22 completes all movements of the positioning stage and
the unlocking stage, the slider on the positioning rod 22
isinsertedinthe groove, so the detection device disposed
in the groove can be used to detect whether the position-
ing rod 22 moves to the proper place.

[0104] This embodiment also provides a locking de-
tection device for detecting whether the door is locked in
proper place. The locking detection device includes a
magnet arranged on the machine door, and a Hall sensor
is arranged on the washing tub at a corresponding posi-
tion for detecting the position of the magnet. When the
machine door is locked in proper place, the magnet on
the machine door reaches the preset position, and the
Hall sensor correspondingly detects the magnet to de-
termine that the machine door is locked in proper place.
[0105] Since the washing tub door 42 needs to rotate
together with the washing tub, the washing tub door 42
cannot be controlled to automatically close by the electric
signal. A door lock device is arranged on the washing
tub door 42 as described in Embodiments 1 and 2, so
the washing tub door 42 is locked under the action of
closing the door. Therefore, when the washing tub door
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42 is manually closed and locked, there is a situation that
the machine dooris notlocked in proper place. The above
mentioned magnet and Hall sensor can be used to detect
whether the machine door is locked in proper place.
[0106] The door lock device in Embodiments 1 and 2
has the door hook 1 and the locking portion 4 as described
above. When the locking portion 4 is not locked, the ro-
tatable locking portion 4 generates force on the door hook
1. The machine door fixedly connected with the door hook
1 cannot be driven to stay in the locking position under
the action of the door hook 1, the corresponding magnet
is not in the preset position, and the Hall sensor cannot
detect the magnet.

[0107] The door lock detection unitin this embodiment
can accurately determine the state of the door lock by
detecting the position of the positioning rod 22. The door
lock detection unit further includes a locking detection
device for detecting whether the machine door is accu-
rately locked. That is, the door lock detection unit in this
embodiment can comprehensively detect the door lock-
ing process, unlocking process, and positioning process.

Embodiment 5

[0108] This embodiment provides a washing machine
on the basis of the above mentioned embodiments. The
washing machine includes the positioning and unlocking
unit 41 as described in Embodiment 3, and the door lock-
ing unit40 as described in Embodiment 1 or Embodiment
2. As shown in figure 7, the positioning and unlocking
unit 41 is disposed at a position corresponding to the
door locking unit 40, and the positioning and unlocking
unit 41 is contacted and cooperated with the door locking
unit 40 to complete the unlocking of the machine door.
Specifically, the door opening rod 23 of the positioning
and unlocking unit41 is corresponded to the limiting com-
ponent 2 extending to the outside of the housing 3 of the
door locking unit 40. The door opening rod 23 automat-
ically moves in the unlocking stage, to drive the limiting
component 2 to perform the unlocking movement, and
the movement of unlocking the machine door is complet-
ed.

[0109] Itis pointed outthat, the installation position and
structure of the door opening rod 23 in the positioning
and unlocking unit41 can be adjusted, so that the moving
direction of the door opening rod 23 can be adjusted. As
shown in the figure, the movement direction of the door
opening rod 23 in this embodiment is consistent with the
axial direction of the limiting component 2, that is, the
door opening rod 23 pushes the limiting component 2 to
move along the axial direction of the limiting component
2. The door opening rod 23 of the positioning and un-
locking unit 41 can also be adjusted as moving in a di-
rection perpendicular to the axial direction of the limiting
component 2. That is, the door opening rod 23 pushes
the side of the limiting component 2 to drive the limiting
component 2, and other structures remain unchanged.
The machine door can be unlocked.
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[0110] Asshown in figure 8, the washing machine has
a washing tub, and a washing tub door 42 is arranged
on the washing tub. The washing tub door 42 needs to
rotate together with the washing tub. Therefore, as men-
tioned above, the washing tub door 42 cannot be con-
trolled to be automatically closed by electric signal.
Therefore, the door locking unit 40 as described in Em-
bodiments 1 and 2 can be arranged on the washing tub
door 42, so that the washing tub door 42 can be locked
by the action of closing the washing tub door 42. Corre-
spondingly, the positioning and unlocking unit41 may be
fixed on the outer tub and/or the washing machine shell,
and correspond to a position of the door locking unit 40.
[0111] In the washing machine, it is often necessary
to set the front flange of the outer tub on the outer tub
near the machine door. The door locking unit 40 is fixed
on the washing tub door 42, and the positioning and un-
locking unit 41 is fixed on the outer tub. In order that the
door opening rod 23 is in contact with the limiting com-
ponent 2, the door opening rod 23 passes through the
front flange of the outer tub. Therefore, an unlocking hole
for the door opening rod 23 to pass through is provided
on the front flange of the outer tub. Since the front flange
of the outer tub may be exposed to water, a sealing mem-
ber is preferably provided at the unlocking hole in order
to ensure the sealing performance.

[0112] The washing machine in this embodiment fur-
ther includes the door lock detection unit of the washing
machine as described in Embodiment 5. The door lock
detection unit can detect whether to lock the machine
door by the door locking unit 40, and can also detect
whether to unlock and position the machine door by the
positioning and unlocking unit 41.

Embodiment 6

[0113] This embodiment provides a control method of
the washing machine on the basis of the above men-
tioned embodiments. The washing tub door 42 is ar-
ranged on the washing tub, and rotates together with the
washing tub during the washing process. The washing
tub door 42 is provided with the door locking unit 40 as
Embodiments 1 and 2. A washing tub door 42 is corre-
spondingly provided on the washing tub, and a washing
machine door 43 is provided on the outer tub and/or a
shell of the washing machine corresponding to the posi-
tion of the washing tub door 42. The washing tub door
42 and the washing machine door 43 can be opened and
closed independently. This embodiment is especially
suitable for a washing machine having only one washing
tub inside. The control method of the washing machine
in this embodiment reasonably sets the operations to be
performed by the washing tub door 42 and the washing
machine door 43 when opening and closing the doors,
so as to ensure the normal operation of opening and clos-
ing the double doors.

[0114] Whenitis necessary to open and close the dou-
ble doors of the washing machine, it is ensured that the
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washing machine is in a stopped and locked state, so
that the washing machine is prevented from opening the
door during operation to cause the laundry and liquid to
flow out, or is prevented from happening the danger in
operation when the door is closed. Therefore, the control
method of this embodiment includes, detecting whether
the washing machine stops running before opening and
closing the double doors. When the washing machine
stops running, the washing tub is locked. After the oper-
ation of opening and closing the machine door, the wash-
ing machine needs to perform the following other pro-
grams, such as the washing program. The washing tub
starts the next operation from the set locking position, so
it is detected whether the washing tub is locked at the
preset locking position. The detection device on the
washing tub is used for detecting whether the washing
tub is locked.

[0115] Specifically, when the washing tub door needs
to be opened, the positioning and unlocking unit 40 is
controlled to lock the washing tub at the set position. The
positioning rod 22 of the positioning and unlocking unit
41 is controlled to complete the movement of the posi-
tioning stage as described in Embodiment 3, and then
the operation of opening the washing tub door is execut-
ed.

[0116] Afterthe washingtubislocked atthe set position
by the positioning and unlocking unit 41, the door lock
detection unit detects whether the washing tub is locked
at the set position by the positioning and unlocking unit
41. Specifically, the door lock detection unit described
as in Embodiment 4 is used for detecting the position of
the positioning rod 22, and it is determined whether the
positioning rod 22 is inserted into the positioning hole to
lock the washing tub at the preset position.

[0117] After it is determined that the washing tub is
locked at the set position, the positioning and unlocking
unit 41 is controlled to unlock the door locking unit 40.
The door lock detection unit detects that the positioning
and unlocking unit 41 completes the unlocking, and the
washing tub door to be opened. Specifically, when the
positioning and unlocking unit41 unlocks the doorlocking
unit 40, the positioning rod 22 of the positioning and un-
locking unit 41 is controlled to complete the movement
of the unlocking stage as described in the third embodi-
ment. And when the door lock detection unit detects
whether to unlock, as described in Embodiment 4, the
door lock detection unit detects whether the unlock is
completed by detecting the position of the positioning rod
22.

[0118] The washingtub dooris opened and the laundry
is put in. When the washing tub door needs to be closed,
the door lock detection unitis controlled to detect whether
the positioning unlocking unit 41 still locks the washing
tub at the set position. When it is determines that the
positioning unlocking unit 41 still keeps the washing tub
being locked at the set position, the operation of closing
the washing tub door is executed. At this time, the door
lock detection unit needs to detect the specific position
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of the positioning rod 22 to determine whether the posi-
tioning rod 22 remains inserted into the positioning hole,
and then determine whether the washing tub remains
locked in a preset position.

[0119] Whenthe machine dooris closed, the door lock-
ing unit 40 is controlled to lock the washing tub door, and
the door lock detection unit detects whether the washing
tub door is locked. Specifically, as described in Embod-
iments 1 and 2, the door locking unit 40 locks the washing
tub door under the action of closing the door. The door
lock detection unit can detect whether the washing tub
door is locked, as the locking detection device described
in Embodiment 4.

[0120] Afteritis determined that the washing tub door
is locked, the positioning and unlocking unit 41 is con-
trolled to release the washing tub from being locked at
the set position. Specifically, as described in Embodi-
ment 3, the motor 24 of the positioning and unlocking
unit 41 rotates reversely, to drive the positioning rod 22
to extract out of the position hole and release the washing
tub from being locked. The door lock detection unit is
controlled to detectwhether the positioning unlocking unit
41 releases the washing tub from being locked at the set
position. Specifically, the door lock detection unit detects
the position of the positioning rod 22, and determines
whether there is the contact to limit on the washing tub
being locked at the set position in determining the posi-
tioning rod 22 to be extended out of the positioning hole.
After determining that the limitation on the washing tub
being locked in the set position is released, the washing
machine is allowed to run, so that the washing tub can
rotate to execute the subsequent operations.

[0121] The washing machine generally has a washing
tub door 42 located on the washing tub located inside,
and a washing machine door 43 located on the outer tub
and/or the shell of the washing machine located outside.
In the process of actually opening the door, the washing
machine door 43 and the washing tub door 42 are opened
in sequence. The washing tub door 42 is controlled to
keep locked first in the operation of opening the washing
machine door 43. So, in opening the washing machine
door 43, itis avoided that the washing tub door 42 moves
to cause the inner and outer double doors to collide. In
actually opening the door, the washing tub door 42 is
controlled to be locked first, and the washing machine
door 43 is controlled to be unlocked after detecting that
the washing tub door 42 is successfully locked, and then
the washing machine door 43 is opened. After the wash-
ing machine door 43 is opened and when the washing
tub door 42 needs to be opened, the washing tub door
42 is controlled to be unlocked, and then the washing tub
door 42 can be opened. The specific control method is:
controlling the washing tub door 42 to be unlocked after
detecting that the washing machine door 43 is opened.
[0122] It can be known from the above mentioned em-
bodiments, the door locking unit 40 and the positioning
unlocking unit 41 are provided on the washing tub door
42, the washing tub door 42 can be locked and unlocked
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when the washing tub is locked at a preset position. That
is, the washing tub door 42 can be kept locked during
the opening of the washing machine door 43, and be
unlocked after the washing machine door 43 is opened.
[0123] As shownin figure 10, the operation of opening
the door includes the following steps:

Step S1, detecting whether the washing tub is at a
preset position, executing step S2 if the washing tub
is unlocked at the preset position, executing step S3
if the washing tub is locked at the preset position;
Step S2, controlling the washing tub to be locked at
the preset position, and executing step S3;

Step S3, controlling the washing tub door 42 to be
locked, and executing step S4 after detecting that
the washing tub door 42 is locked;

Step S4, controlling the washing machine door 43
to unlock, and executing step S5;

Step S5, detecting whether the washing machine
door 43 is opened, executing step S6 if the washing
machine door 43 is not opened, and executing step
S7 if the washing machine door 43 is opened;

Step S6, opening the washing machine door 43, and
executing step S7;

Step S7, controlling the washing tub door 42 to be
unlocked, and opening the washing tub door 42.

[0124] Generally, after opening the double doors, the
laundry in the washing machine is taken out, and the use
ofthe washing machine is ended afterthe laundry is taken
out. The washing machine is not used until the laundry
is fed into the washing machine again and the door is
closed. During the period when the washing machine is
notin use, the washing tub is locked at the preset locking
position, so that the washing tub can start to run from the
presetlocking position when the washing machine needs
to run again. It is convenient for the washing machine to
run normally the washing program. That is, after the op-
eration of opening the double doors is completed and
before the operation of closing the double doors is per-
formed, the washing tub is keptlocked at the preset lock-
ing position.

[0125] When closing the double doors, the washing
tub door 42 and the washing machine door 43 are closed
in sequence. After closing the washing tub door 42, the
washing tub door 42 is locked, and it is detected whether
the washing tub door 42 is locked at a preset position. It
can be known from the above embodiments, the door
locking unit 40 is arranged on the washing tub door 42.
Once the washing tub door 42 is properly closed, the
washing tub door 42 can be locked by the door locking
unit 40. In addition, it can also be detected whether the
washing tub door 42 is closed and locked at the proper
position through the magnet arranged on the washing
tub door 42 as described above. In the above control
method, it can be ensured that the washing tub door 42
is closed at a proper position by detecting whether the
washing tub door 42 is locked at a preset position. The
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control method in this embodiment is setreasonably. The
washing tub door 42 is locked after being closed, so that
the washing tub door 42 is not affected when the washing
machine door 43 is closed. The close of the washing
machine door 43 is operated only after it is determined
that the washing tub door 42 is locked at the preset lock-
ing position, so that the washing machine door 43 is
closed after the washing tub door 42 is properly closed.
The washing machine door 43 is locked after closing the
washing machine door 43. By the controlling method, the
repeated closing of the machine door is prevented from
happening in closing the machine door, caused by not
properly locking the washing tub door 42.

[0126] After the inner and outer double doors of the
washing machine are properly closed and locked, the
washing machine can start executing other programs
such as the washing program. However, the washing tub
needs to perform a desired movement in executing the
following programs by the washing machine, so the
washing tub is required to be unlocked. The inner and
outer double doors are kept locked after being closed,
so as to prevent the washing machine door 43 from being
opened in the operation of the washing machine to affect
the normal operation of the washing machine. As the
description of the positioning and unlocking unit 41 in the
above mentioned embodiment, the locking and unlocking
of the washing tub can be realized by using the position-
ing and unlocking unit 41. The washing tub is unlocked
and the washing tub door 42 is locked by the control
method.

[0127] Specifically, as showninfigure 11, the operation
of closing the door includes the following steps:

Step S1, detecting whether the washing tub is at a
preset position, executing step S2 if the washing tub
is unlocked at the preset position, executing step S3
if the washing tub is locked at the preset position;
Step S2, controlling the washing tub to be locked at
the preset position, and executing step S3;

Step S3, closing and locking the washing tub door
42, detecting whether the washing tub door 42 is
locked at the preset position, executing step S4 if
notbeing locked in the preset position, and executing
step S5 if being locked in the preset position;

Step S4, controlling the washing tub door 42 to be
locked at the preset position, and executing step S5;
Step S5, closing and locking the washing machine
door 43, detecting whether the washing machine
door 43 is successfully locked, and executing step
S6 if the washing machine door 43 is successfully
locked;

Step S6, controlling the washing tub to be unlocked.

[0128] The above descriptions are only preferred em-
bodiments of the present invention, and are not intended
to limit the present invention in any form. Although the
present invention has been disclosed above with pre-
ferred embodiments, it is not intended to limit the present
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invention. The technical personnel of the present patent
can make some changes or modifications to equivalent
examples of equivalent changes by using the technical
contentindicated above, within the scope of the technical
solution of the present invention. Any simple modifica-
tions, equivalent changes and modifications made to the
above embodiments according to the technical essence
of the present invention still fall within the scope of the
solution of the present invention.

Claims

1. A positioning and unlocking unit for a washing ma-
chine, comprising, a casing (21);

a positioning rod (22) arranged in the casing
(21), and the positioning rod (22) being capable
of extending out of the casing (21) and corre-
spondingly extending into a positioning hole ar-
ranged on a washing tub and/or a machine door;
a door opening rod (23), arranged in the casing
(21), and the door opening rod (23) being capa-
ble of extending out of the casing (21) to drive
to unlock; and

a transmission assembly, wherein after the po-
sitioning rod ( 22) is extended into the position-
ing hole for a first movement stroke and then
when extending outward for a second move-
ment stroke, the door opening rod (23) is driven
to extend to the outside of the casing (21) by the
transmission assembly.

2. The positioning and unlocking unit of a washing ma-
chine according to claim 1, wherein, the transmission
assembly comprises, a first rack (32) arranged on
the positioning rod (22) and extending along a move-
ment direction of the positioning rod (22),

a third rack (30), arranged on the door opening
rod (23) and extending along the movement di-
rection of the door opening rod (23); and
afourth gear assembly (33), provided with a first
meshing surface and a second meshing sur-
face, wherein,

the first meshing surface is engaged the three
rack (30) on which the firstmovement stroke and
the second movement stroke are generated,
and the second meshing surface is separated
from the first rack (32) in the first movement
stroke and engaged with the firstrack (32) in the
second movement stroke.

3. The positioning and unlocking unit of a washing ma-
chine according to claim 2, wherein the movement
directions of the positioning rod (22) and the door
opening rod (23) extending outward are perpendic-
ular to each other, and the first rack (32) is perpen-
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dicular to the third rack (30).

The positioning and unlocking unit of a washing ma-
chine according to claim 3, wherein the positioning
rod (22) is extended downward and out of the casing
(21), and the first rack (32) is extended in the vertical
direction;

the door opening rod (23) is extended out of the
casing (21) in the horizontal direction, and the
third rack (30) is extended in the horizontal di-
rection;

the fourth gear assembly (33) is arranged above
the third rack (30) and under the first rack (32)
in the first movement stroke, and the first rack
(32) is arranged on the left or right side of the
fourth gear assembly (33).

The positioning and unlocking unit of a washing ma-
chine according to claim 4, wherein the positioning
rod (22) is provided with a second rack (29) by which
the positioning rod (22) is driven to move downward
in a vertical direction, and the second rack (29) is
arranged in parallel with the first rack (32); the sec-
ond rack (29) is engaged with a second gear assem-
bly (27), and the second gear assembly (27) is en-
gaged with a power assembly for driving movement.

The positioning and unlocking unit of a washing ma-
chine according to claim 5, wherein the power as-
sembly comprises a motor (24), and an output gear
(25) sleeved on an output shaft of the motor (24),
wherein, the output gear (25) is engaged with a re-
duction gear set, the final output gear of the reduction
gear set is meshed with the second gear assembly
(27).

The positioning and unlocking unit of a washing ma-
chine according to claim 6, wherein the third gear
assembly (31) is arranged between the second gear
assembly (27) and the third rack (30), and the third
gear assembly (31) is respectively meshed with the
second gear assembly (27) and the third rack (30).

The positioning and unlocking unit of a washing ma-
chine according to claim 7, wherein the rotating shaft
of the second gear assembly (27) is in parallel with
the rotating shaft of the motor (24), and the second
gear assembly (27) has a vertical center plane pass-
ing through the rotating shaft, both the reduction gear
set and the third gear assembly (31) are arranged
on the same side relative to the vertical center plane,
and the positioning rod (22) is arranged on the other
side relative to the vertical center plane.

The positioning and unlocking unit for a washing ma-
chine according to any one of claims 5 to 8, wherein
a running block (28) is fixed on the positioning rod
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(22), and the first rack (32) and the second rack (29)
are arranged on the running block (28), the bottom
surfaces of the first rack (32) and the second rack
(29) are all flush with the bottom surface of the run-
ning block (28);

preferably, a length of the second rack (29) is larger
than a length of the first rack (32); further preferably,
the length of the second rack (29) is equal to a total
length of the positioning rod (22) extending outward
in the first movement stroke and the second move-
ment stroke, and the length of the first rack (32) is
equal to the length of the door opening rod (23) ex-
tending outward in the second movement stroke.

The positioning and unlocking unit of a washing ma-
chine according to any one of claims 7 to 8, wherein
a horizontal distance between the rotation shaft of
the fourth gear assembly (33) and the rotation shaft
of the third gear assembly (31) is set as L1, and L1
is less than the total length of the door opening rod
(23) extending outward in the first running stroke and
the second running stroke; preferably, a vertical dis-
tance between the rotation shaft of the second gear
assembly (27) and the rotation shaft of the fourth
gear assembly (33) is set as L2, L2 is equal to the
length of the positioning rod (22) extending outward
in the first movement stroke.

A door lock detection unit for a washing machine,
comprising, a positioning and unlocking device in
which a positioning rod (22) and a door opening rod
(23) are arranged, and the positioning and unlocking
device is configured to operate a positioning move-
ment and a unlocking movement; wherein,

the positioning movement comprises, the positioning
rod (22) correspondingly extending into the position-
ing hole provided on the door and/or the washing tub
of the washing machine; the unlocking movement
comprises, the positioning rod (22) driving the door
opening rod (23) to operate to unlock the door; and
a detection device is used for detecting the position
of the positioning rod (22), and detecting whether
the positioning movement and unlocking movement
are completed.

The door lock detection unit for a washing machine
according to claim 1, wherein in the positioning
movement and the unlocking movement, the posi-
tioning rod (22) moves along the same linear trajec-
tory; the detection device detects the position of the
positioning rod (22) moving in the linear trajectory;

preferably, in the positioning movement, the po-
sitioning rod (22) is extended into the positioning
hole along the linear trajectory;

in the unlocking movement, the positioning rod
(22) inserted into the positioning hole continues
to move outward long the linear trajectory, and
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drives the door opening rod (23) to operate to
unlock the door in outward moving.

The door lock detection unit for a washing machine
according to claim 11 or 12, wherein the detection
device is a photosensitive detection device, a light
shielding plate (37) is provided on the positioning rod
(22), and a photoelectric panel (38) for emitting light
and the photosensitive detection device are dis-
posed at a predetermined position of the linear
movement trajectory;

atleast a part of light sources of the photoelectric
panel (38) and the photosensitive detection de-
vice are fixedly installed on two sides of the light
shielding plate (37) opposite to each other,

the photoelectric panel (38) is configured to emit
detection light towards the photosensitive de-
tection device, and the light shielding plate (37)
shades the detection light emitted by the photo-
electric panel (38) when moving to the corre-
sponding position together with the positioning
rod (22);

preferably, a direction of the detection light emit-
ting from the photoelectric panel (38) to the pho-
tosensitive detection device is perpendicular to
the movement direction of the positioning rod.

The door lock detection unit for a washing machine
according to claim 13, wherein the photosensitive
detection device comprises a first photosensitive de-
tector and a second photosensitive detector, and the
first photosensitive detector is arranged on a position
of the positioning rod (22) where the positioning
movement is executed and corresponding to the po-
sition of the light shading plate (37), and the second
photosensitive detector is arranged on a position of
the positioning rod (22) where the unlocking move-
ment is executed and corresponding to the position
of the light shading plate (37).

The door lock detection unit for a washing machine
according to claim 14, wherein the photoelectric pan-
el (38) is provided with a guide hole (39) being ex-
tended along the movement direction of the position-
ing rod (22) for a certain length,

the light shading plate (37) is inserted in the
guide hole (39), corresponds to a section of the
positioning rod (22), and moves together with
the positioning rod (22), and

the first photosensitive detector and the second
photosensitive detector are respectively ar-
ranged one side of the guide hole (39);
preferably, the movement direction of the light
shading plate (37) and the positioning rod (22)
is perpendicular to the direction of the detection
light emitting from the photoelectric panel (38)

10

15

20

25

30

35

40

45

50

55

21

EP 4 332 292 A1

16.

17.

18.

19.

40
to the photosensitive detection device.

The door lock detection unit for a washing machine
according to claim 15,wehrein the first photosensi-
tive detector and the second photosensitive detector
are both provided with control switches, and the con-
trol switches are both connected with the motor (24)
for providing power for the movement of the door
opening rod (23) and the positioning rod (22).

The door lock detection unit for a washing machine
according to any one of claims 13 to 16, wherein the
photosensitive detection device is capable of trans-
mitting a position signal, and the door lock detection
unit of the washing machine includes a signal receiv-
ing device for receiving the position signal.

The door lock detection unit for a washing machine
according to any one of claims 11 to 16, wherein a
guide rail groove is provided at the position of the
positioning hole of the machine door and/or the
washing tub, and the guide rail groove is formed by
the positioning hole extending in the movement di-
rection of the positioning rod (22), and the positioning
rod (22) inserted in the positioning hole is embedded
in the guide rail groove to move;

the bottom of the positioning rod (22) is fixedly pro-
vided with a slider, the guide rail groove is provided
with a groove in which the slider is inserted, and a
detection device is installed in the groove for detect-
ing whether the slider is inserted into the groove.

The door lock detection unit for a washing machine
according to any one of claims 11 to 18, wherein the
door lock detection unit of the washing machine in-
cludes a door closing detection device for detecting
whetherthe machine dooris closedin aproper place;

the door closing detection device includes a
magnet arranged on the machine door, a Hall
sensor is installed on the housing and/or the out-
er tub, and the Hall sensor is used to detect the
position of the magnet;

the Hall sensor is installed at a place where the
magnet arranged on the machine door is detect-
ed in closing and locking the machine door;
preferably, when the machine dooris closed and
locked in the proper place, the magnet arranged
on the machine door is detected by the Hall sen-
sor; when the machine door is not closed and
locked in the proper place, the magnet arranged
on the door is not detected by the Hall sensor.

20. The door lock detection unit for a washing machine

according to claim 19, wherein a door locking device
is provided on the washing machine,

the door locking device comprises a door hook
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(1) fixed on the machine door, and a lock body
corresponding to the position of the door hook
(1), and

the machine door is closed in the proper place
to make the lock body lock the door hook (1).

A washing machine, comprising a washing tub, ro-
tatably arranged in the washing machine;

a washing tub door, arranged on the washing
tub and being capable of opening and closing
the opening of the washing tub;

a door locking unit (40), for locking the washing
tub door being closed; and

a positioning and unlocking unit (41), having a
positioning structure for locking the washing tub
ata set position, and a unlocking structure being
used for being driven to unlock the door locking
unit (40) by the positioning structure after the
washing tub is locked at the set position.

The washing machine according to claim 21, wherein
the positioning and unlocking unit (41) includes a
door opening rod (23) and a positioning rod (22),

the door locking unit (40) includes a limiting com-
ponent (2) for keeping the machine door in a
locked state;

the positioning rod (22) is individually extended
into the positioning hole arranged on the wash-
ing tub and/or the washing tub door, or the po-
sitioning rod (22) drives the door opening rod
(23) to contact with and trigger the limiting com-
ponent (2) to move after extending in the posi-
tioning hole.

The washing machine according to claim 22, wherein
the door locking unit (40) is fixed on the washing tub
door (42), and the positioning and unlocking unit (41)
is correspondingly fixed on the wall of the outer tub.

The washing machine according to claim 23, wherein
a front flange is arranged on the outer tub and cor-
responds to the position of the washing tub door; an
unlocking hole for the door opening rod (23) to pass
through is provided on the front flange of the outer
tub;

the door opening rod (23) is in contact with the lim-
iting component (2) through the unlocking hole;
and a sealing member is arranged at the unlocking
hole.

The washing machine according to claim 24, wherein
the washing machine comprises a door lock detec-
tion unit for detecting whether the door locking unit
(40) locks the washing tub door, detecting whether
the positioning and unlocking unit (41) locks the
washing tub at the set position, and detecting wheth-
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erthe washing tub dooris unlocked by the positioning
and unlocking unit (41).

A controlling method for a washing machine accord-
ing to any one of claims 21 to 25, comprising, con-
trolling the positioning and unlocking unit (40) to lock
the washing tub at a set position when the washing
tub door needs to be opened, and then the washing
tub door being operated to be opened.

The controlling method for a washing machine ac-
cording to claim 26, wherein the door lock detection
unit detects whether the washing tub is locked at the
set position by the positioning and unlocking unit
(40), the positioning and unlocking unit (41) is con-
trolled to unlock the door locking unit (40) after de-
termining that the washing tub is locked at the set
position, and the washing tub door is operated to be
opened after the door lock detection unit detects that
the positioning and unlocking unit (41) is unlocked.

The controlling method for a washing machine ac-
cording to claim 27, wherein the positioning rod (22)
ofthe positioning and unlocking unit (40) is controlled
to extend into the positioning hole when the position-
ing and unlocking unit (40) is controlled to lock the
washing tub at the set position;

the door lock detection unitis controlled to detect
the position of the positioning rod (22) when the
door lock detection unit detects whether the
washing tub is locked at the set position by the
positioning and unlocking unit (40); and

when the positioning and unlocking unit (41) is
controlled to unlock the door locking unit (40),
the positioning rod (22) of the door locking unit
(40) is controlled to extend into the positioning
hole and drive the door opening rod (23) to con-
tact with and trigger the limiting component (2)
to move.

The controlling method of a washing machine ac-
cording to any one of claims 26 to 28, wherein,

after the washing tub door is opened and the
laundry are put in, and when the washing tub
door needs to be closed, the door lock detection
unit is controlled to detect whether the position-
ing unlocking unit (41) locks the washing tub at
the set position,

the operation of closing the washing tub door is
executed when itis determines that the position-
ing unlocking unit (41) keeps the washing tub
being locked at the set position;

when the machine door is closed, the door lock-
ing unit (40) is controlled to lock the washing tub
door, and the door lock detection unit detects
whether the washing tub door is locked;
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after it is determined that the washing tub door
is locked, the positioning and unlocking unit (41)
is controlled to release the washing tub from be-
ing locked at the set position; and

the door lock detection unitis controlled to detect
whether the positioning and unlocking unit (41)
releases the washing tub from being locked at
the set position, and the washing machine is
controlled to run after determining that the wash-
ing tub is released from being locked at the set
position.

The controlling method of a washing machine ac-
cording to claim 29, wherein when the door locking
detection unit is controlled to detect whether the po-
sitioning and unlocking unit (41) keeps the washing
tub being locked at the set position, the door locking
detection unit detects whether the positioning rod
(22) is extended into the positioning hole;

when the positioning and unlocking unit (41) is
controlled to release the washing tub from being
locked at the set position, the positioning rod
(22) of the positioning and unlocking unit (41) is
controlled to extend out of the positioning hole;
and

when the door locking detection unitis controlled
to detect whether the positioning and unlocking
unit (41) releases the washing tub from being
locked at the set position, the door lock detection
unit detects whether the positioning rod (22) ex-
tends out of the positioning hole.

A door locking unit for a washing machine, compris-
ing a door hook (1) fixed with a machine door, a lock-
ing portion (4) being capable of rotating to hook the
door hook (1), and a limiting component (2) moving
to the locking portion (4) hooking with the door hook
(1) for limitation, wherein,

a guiding slope (7) is arranged on the limiting com-
ponent (2), the locking portion (4) is driven to move
to be in contact with the guiding slope (7) of the lim-
iting component (2), and the guiding slope (7) guides
the locking portion (4) to rotate.

The door locking unit for a washing machine accord-
ing to claim 31, wherein the limiting component (2)
is provided with a limiting column (44) with a shape
of basically rectangle, the guiding slope (7) is pro-
vided on the limiting column (44) near a top corner
of the locking portion (4), the guiding slope (7) is a
slope being downward extended from the top of the
limiting column (44), and the guiding slope (7) isused
for guiding the locking portion (4) to rotate clockwise.

The door locking unit for a washing machine accord-
ing to claim 32, wherein a side surface being as a
second limiting surface (8) of the limiting column (44)
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is connected with the guiding slope (7) and close to
the locking portion (4) capable of rotating, and a side
surface of the locking portion (4) is a third limiting
surface (9) corresponding to the second limiting sur-
face, wherein,

in a process that the locking portion (4) rotates clock-
wise and the limiting component (2) moves in a
straight line to approach the locking portion (4), the
second limiting surface (8) and the third limiting sur-
face (9) are in limited contact with each other.

The door locking unit of a washing machine accord-
ing to claim 33, wherein the limiting component (2)
has a base perpendicular to the limiting column (44),
and the limiting column (44) and base compose "L"-
shaped structure in middle of which there is a space,

the locking portion (4) being in static is embed-
ded in the space, an end surface (5) of the lock-
ing portion (4) perpendicular to the rotation shaft
abuts against the first limiting surface (6) of the
limiting column (44);

the door locking unit of the washing machine
has a shell (3), a limiting component (2) is ar-
ranged inthe shell (3), and a compression spring
is arranged between the shell (3) and the side
surface of the limiting component (2) perpendic-
ular to the rotation shaft of the locking portion
(4), and the limiting component (2) being in static
compresses the compression spring.

The door locking unit for a washing machine accord-
ing to claim 34, wherein one end of the limiting com-
ponent (2) is extended to the outside of the shell (3);
preferably, the one end the limiting component (2)
being not provided with the compression spring is
extended to the outside of the shell.

The door locking unit for a washing machine accord-
ing to any one of claims 31 to 35, wherein a support
rod (10) is fixed in the shell (3); the locking portion
(4) is sleeved on the support rod (10), and torsion
springs (11) are respectively sleeved on the support
the rod (10) and on both sides of the locking portion

(4).

The door locking unit for a washing machine accord-
ing to any one of claims 32 to 35, wherein the door
hook (1) comprises a hook portion (12) extending
into the shell (3), and the hook portion (12) is provid-
ed with a locking hole (13) for hooking the locking
portion (4);

a guide rail (14) for guiding the hook portion (12)
to extend into is arranged in the shell (3), and
the guide rail (14) is extended from the top of
the shell (3) corresponding to the door hook (1)
toward the interior of the shell (3);
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the locking portion (4) is set as a "C"-shaped
structure with an opening (16) facing to the door
hook (1), and the opening (16) of the locking
portion (4) is locked with the locking hole (13) of
the door hook (1).

The door locking unit for a washing machine accord-
ing to any one of claims 31 to 35, wherein the door
locking unit for the washing machine further com-
prises a door manually opening portion (17) embed-
ded in the shell (3); and the door manually opening
portion (17) drives the limiting component (2) to
move.

The door locking unit for a washing machine accord-
ing to claim 38, wherein a first contact surface (18)
protruding outward is provided on the limiting com-
ponent (2), and the second contact surface (19) of
the door manually opening portion is corresponding-
ly set as being inclined outwards and upward from
the bottom.; and the first contact surface (18) is in
contact with the second contact surface (19) when
the door manually opening portion (17) is pressed.

The door locking unit for a washing machine accord-
ing to claim 39, wherein the shell (3) is provided with
a mounting hole for inserting the door manually
opening portion (17), a button (20) is provided on the
top of the door manually opening portion, the button
(20) is protruded out of the installation hole; and the
bottom of the door manually opening portion (17) is
provided with a compression spring.
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Fig. 7
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