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(67)  The present disclosure relates to a locking
mechanism of an inner tub and a washing machine. The
locking mechanism (300) comprises a locking rod (302)
capable of reciprocating along an axial direction, a slide-
way (304) for the movement of the locking rod (302) and
a driving unit for driving the locking rod (302) to move,
the driving unit comprises a link, a crank and a rotating
motor (324); wherein, a bearing (340) is mounted be-
tween the locking rod (302) and the slideway (304). The
bearing (340) which mounted between the locking rod
(302) and the slideway (304), is to reduce the friction
between the locking rod (302) and the slideway (304),
and to prevent the locking rod (302) from moving uns-
mooth that caused by got stuck from the slideway (304).
When the crank rotates to 90°or 270°, and the friction
between the locking rod (302) and the slideway (304) is
maximum, the locking rod (302) is ensured to move
smooth.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
washing machines and particularly relates to a locking
mechanism for an inner tub and a washing machine.

BACKGROUND

[0002] For the existing pulsator washing machines,
through holes are provided in an inner tub and the inner
tub is communicated with an outer tub. The inner tub
serves as a washing tub, the outer tub serves as a water
containing tub. The water filling an area between the side
wall of the inner tub and the side wall of the outer tub
does not participate in washing, and water which truly
participates in washing is only in the inner tub, so that
the wasting of water resources is relatively huge. In ad-
dition, too much water between the inner tub and the
outer tub will lower the concentration of an abstergent/de-
tergent powder in a washing solution. Meanwhile, be-
cause water flows frequently between the inner tub and
the outer tub, the area between the side wall of the inner
tub and the side wall of the outer tub becomes a space
for filth after continuous use. Water scales in tap water,
free substances of detergent powder, cellulose of cloth-
ing, organic matters of human bodies and dust and bac-
teria brought by clothing extremely easily stay between
the side wall of the inner tub and the side wall of the outer
tub. If the dirt cannot be effectively removed inside a
washing machine which is used for a long time, mold will
multiply and propagate from the great quantity of dirt ac-
cumulated. Bacteria will be attached to the clothing and
brought to the human bodies after the next washing if the
dirt, unseen to users, is not removed, and thus, the prob-
lem of cross contamination is caused.

[0003] A patent with the application number of
CN200420107890.8 relates to a full automatic washing
machine which mainly comprises a box body, a wash-
ing/dewatering tub, a water containing tub and a driving
device. The water containing tub is mounted outside the
washing/dewatering tub and is fixedly connected with the
box body, a sealing device is arranged between a bottom
face of an internal wall of the water containing tub and a
bottom face of an external wall of the washing/dewatering
tub, and a sealing chamber is formed in the sealing de-
vice. An external side wall of the washing/dewatering tub
is free of through holes, and a drainage port communi-
cating with the sealing chamber is formed in the bottom
of the washing/dewatering tub. A drainage port commu-
nicating with a drainage pipe is formed in the water con-
taining tub, and a drainage valve is arranged on the drain-
age pipe. The water containing tub is fixedly connected
with the box body by a suspender, one end of the sus-
pender is connected with an internal wall of the upper
end of the box body, and the other end of the suspender
is connected with an external wall of the water containing
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tub. In long-time running, due to long-time running wear
of the sealing structure, worn water leakage is easily
caused, if water quality is relatively poor and the silt con-
tent is relatively high, the service life of the washing ma-
chine will be greatly shortened, and thus, due functions
cannot be achieved. The washing machine cannot be
used under the condition of large washing capacity, and
the reliability is relatively poor.

[0004] During washing, the inner tub of the washing
machine is locked by the locking mechanism, the drain-
age port at the bottom of the inner tub is controlled to
close; and during drainage, the drainage port at the bot-
tom of the inner tub is controlled to open; and during
dewatering, the locking mechanism unlocks the innertub,
the inner tub rotates to dewater. During the control of the
locking mechanism, the locking rod needs to be extended
out and retracted. The extending and retraction of the
locking rod is up-and-down motions of the locking rod
which is driven by a crank-link that driven by the rotating
motor. When the crank rotates to 90° or 270°, the friction
between the locking rod and the slidway is maximum,
then, the motor cannot rotate and get stuck due to the
large friction.

[0005] In view of foregoing, the present disclosure is
provided.

SUMMARY

[0006] An object of the present disclosure is to over-
come defects in the prior art and provide a locking mech-
anism for an inner tub , the reciprocation of the locking
rod is smooth.

[0007] Another object of the present disclosure is to
provide a washing machine that is provided with the
above-mentioned locking mechanism.

[0008] In order to achieve the object, the present dis-
closure adopts a technical scheme as follows: a locking
mechanism for an inner tub comprising a locking rod ca-
pable of reciprocating along an axial direction, a slideway
for a movement of the locking rod and a driving unit for
driving the locking rod to move, the driving unit comprises
alink, a crank and a rotating motor; a bearing is mounted
between the locking rod and the slideway.

[0009] The locking mechanism further comprises a fix-
ing seat, a slideway is arranged at the centre of the fixing
seat, and the bearing is arranged in the slideway, pref-
erably, an outer ring of the bearing is interference fit with
the slideway.

[0010] The bearing is an oil-retaining bearing, the oil-
retaining bearing is arranged in the slideway, the outer
ring of the oil-retaining bearing is fixed with the slideway,
and the locking rod is provided within the inner ring of
the oil-retaining bearing.

[0011] The bearing is a linear bearing, the linear bear-
ing is arranged in the slideway, the outer ring of the linear
bearing is fixed with the slideway, and the locking rod is
provided within the inner ring of the linear bearing, pref-
erably, the linear bearing is a rolling bearing.
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[0012] Anidle stroke is arranged between the link and
the crank and/or between the link and the locking rod.
[0013] The idle stroke is a movement space arranged
along the length direction of the link, and a connecting
end of the crank and/or the locking rod moves in the
movement space, and the locking state does not change.
[0014] The link is a connecting arm, hinged holes are
respectively formed in the two ends of the connecting
arm, the hinged hole of one end of the connecting arm
is hinged to the end part of the locking rod, and the hinged
hole of the other end of the connecting arm is hinged with
the crank, and one or both of the hinged holes are elliptical
hole.

[0015] The link comprises a connecting arm, a first
spring and a slider, one end of the first spring is fixed to
the connecting arm, the other end of the first spring is
fixed to the slider, the slider is in sliding connection with
the connecting arm, and, one end, fixed to the first spring,
of the connecting arm is hinged with the locking rod, and
one end, where the slider is arranged, of the connecting
arm is hinged to the crank through the slider.

[0016] Preferably, a groove/an opening is formed in
the middle of the connecting arm, the first spring and the
slider are connected in series and are arranged in the
groove/opening along the length direction, the slider is
in sliding connection with the groove/opening, one end
of the first spring is fixed to an end part of the
groove/opening, the other end of the first spring is fixed
to the slider.

[0017] Preferably, mounting columns are respectively
arranged at the end part of the groove/opening, and an
end face, over against the end part, of the slider, and the
two ends of the first spring separately sleeve the mount-
ing columns.

[0018] Preferably, two end faces of the mounting col-
umns which areright againstto each other are slantfaces
or stepped end faces.

[0019] Aboss is arranged at the upper part of the lock-
ing rod, a second spring is arranged below the lower part
of the boss, one end of the second spring is in contact
with the lower surface of the boss, the other end of the
second spring is fixed, and the second spring is com-
pressed when the locking rod moves downward, prefer-
ably, the other end of the second spring is fixed with the
fixing seat.

[0020] A washing machine provides with the above-
mentioned locking mechanism.

[0021] By adopting the technical scheme, the present
disclosure has the following beneficial effects:

1. The bearing which is mounted between the locking
rod and the slideway reduces the friction between
the locking rod and the slideway, and it prevents the
locking rod from being stuck in the slideway. It en-
sures the locking rod to move smooth when the crank
rotates to 90°or 270°, that is the friction between the
locking rod and the slidway is maximum.

2. In the present disclosure, the locking mechanism
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set anidle stroke, when the locking rod stretches out
after the locking mechanism receiving a false signal
and it does not stick into the locking hole, the locking
rod tightly jacks up to the bottom of the inner tub.
Then, the rotating motor drives the crank or the link
to move in the idle stroke, and when the motor pass-
es through the motor-driven highest point, the motor
continues to drive the locking rod to move down-
wards toreset and to re-enter the next working cycle.
Thus, this will not cause any damage to the motor
or the bottom of the inner tub, and manual setting or
washing machine disassembled maintenance is not
required, the failure of the washing machine is avoid-
ed, and unnecessary trouble to users is avoided.

[0022] The specific embodiments of the present dis-
closure are further described in detail below with refer-
ence to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

Fig. 1 is a structural drawing of a washing machine
of the present disclosure.

Fig. 2 is a stereogram of a locking mechanism of the
present disclosure.

Fig. 3 is a sectional view of the locking mechanism
of the present disclosure.

Fig. 4 is a position schematic diagram of a locking
rod of the present disclosure.

Fig. 5 is another position schematic diagram of the
locking rod of the present disclosure.

Fig. 6 is another position schematic diagram of the
locking rod of the present disclosure.

Fig. 7 is another position schematic diagram of the
locking rod of the present disclosure.

Fig. 8 is a structural drawing of a driving unit of the
locking rod of another embodiment of the present
disclosure.

Fig. 9 is a structural drawing of a bearing of the
present disclosure.

Fig. 10 is a sectional view of a bearing of the present
disclosure.

[0024] In the figures, numeric symbols are as follows:
100-inner tub, 101-inner tub body, 102-inner tub bottom,
103-inner tub flange, 104-balancing ring, 105-drainage
port, 106-drainage hole, 200-outer tub, 201-first mount-
ing hole, 202-outer tub bottom, 204-second mounting
hole, 300-locking mechanism, 301-locking hole, 302-
locking rod, 303-fixing seat, 304-slideway, 305-fixing
shell, 306-sealing ring, 307-sealing sleeve, 308-firstend,
309-second end, 310-third end, 320-boss, 321-second
spring, 323-eccentric wheel, 324-rotating motor, 328-
shell, 329-mounting part, 330-connecting arm, 331-ellip-
tical hole, 332-first spring, 334-slider, 335-mounting col-
umn, 336-position switch, 337-firstlocking part, 338-sec-
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ond locking part, 339-groove, 340-bearing
DETAILED DESCRIPTION

[0025] Referringto Fig. 1, awashing machine provided
by the present disclosure comprises an inter tub 100 and
an outer tub 200, an inner tub body 101 is free of water
leakage hole communicating with the outer tub, a drain-
age port 105 is formed in an inner tub bottom 102, a circle
of drainage holes 106 are formed in the upper part of the
inner tub body. During washing, the drainage port 105 is
closed, a water level is lower than height of the drainage
holes 106, water is only present in the inner tub 100, and
the water is absent between the inner tub 100 and the
outer tub 200. After the washing completes, the drainage
port 105 is opened, and the majority of the water is
drained from the drainage port 105. During dewatering,
the inner tub 100 rotates, and water which removed from
clothing rises along a tub wall due to the action of a cen-
trifugal force is dichaged from the inner tub through the
drainage holes 106 in the upper part of the inner tub, then
enters a space between inner tub and outer tub and then
is discharged via an outer tub drainage port of the outer
tub 200. Thus, during washing, washing water is only
present in the inner tub 100 and is absent between the
inner tub and the outer tub, then, the water is saved,
meanwhile, dirt is not accumulated in an area between
the side wall of the inner tub and the side wall of the outer
tub, thus, the space between the inner tub and the outer
tub is cleaned, and the multiplication of the bacteria is
avoid. During drainage and dewatering, the drainage port
105 is opened, the majority of the water and sediments
such as silt and particles are discharged into the outer
tub from lower drainage port 105, the water in the clothing
is discharged into the outer tub from drainage holes 106
in the upper part of the inner tub during high-speed ro-
tating-dewatering of the inner tub and is directly dis-
charged out of the washing machine via drainage portin
an outer tub bottom 202 and a drainage pipe, thus, rapid
drainage is achieved, and water drainage and pollution
discharge effects are good.

[0026] In the present disclosure, a drainage control
mechanism 400 which is used for controling the drainage
port 105 to be openned/closed is arranged at the bottom
of the drainage port 105, the drainage control mechnism
is fixed at the bottom of the outer tub 200. During water
inflow and washing, the drainage control mechanism
blocks up the drainage port 105, and controls the drain-
age port 105 to be closed; and during drainage and de-
watering, the drainage control mechanism 400 controls
the drainage port 105 to be opened. A locking mechanism
300 is arranged at the bottom of the inner tub 100, the
locking mechanism 300 is firstly used for locating the
inner tub until the drainage port 105 and the drainage
control mechanism 400 are of positional correspond-
ence, then, the inner tub 100 is locked and the drainage
port 105 is blocked up by the drainage control mechanism
400. The locking mechanism can also be used for pre-
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venting the inner tub from rotating during water inflow
and washing of the washing machine, causing the drain-
age control mechanism 400, which is used for controling
the drainage port 105 opened/closed, at the bottom of
the inner tub to be out of operation.

[0027] A locking hole 301 is formed in the bottom of
the inner tub, preferably, the locking hole 301 is formed
on the inner tub flange 103, which is a blind hole and
does not communicate with the interior of the inner tub.
A locking mechanism is arranged at the bottom of the
outer tub and the locking mechanism comprises alocking
rod 302, a slideway 304 and a driving unit, wherein, the
locking rod reciprocates along the axial direction, the
slideway 304 is for the movement of the locking rod, and
the driving unit is used for driving the locking rod to move.
The driving unit comprises a link, a crank and a rotating
motor. A bearing 340 is arranged between the locking
rod 302 and the slideway 304. During washing and rins-
ing, the locking rod 302 moves upward and sticks into
the locking hole, and the inner tub 100 is locked and
cannot rotate; then, the drainage port 105 is blocked up
by the drainage control mechanism 400, water is absent
between the inner tub and the outer tub. The drainage
control mechanism 400 can be prevented from being dis-
abled due to the fact that the inner tub 100 is locked.
During dewatering, the locking rod 302 moves downward
and out of the locking hole, and the inner tub rotates in
the circumferential direction and dewaters the clothing
inside the inner tub. The reciprocation of the locking rod
is the up-and-down motions of the locking rod which is
driven by a crank-link that driven by the rotating motor.
[0028] When the crank rotates to 90° or 270°, the fric-
tion between the locking rod and the slidway is maximum,
then, the motor cannot rotate and get stuck due to the
largefriction. While, in the present disclosure, the bearing
between the locking rod and the slideway reduces the
friction between the locking rod and the slideway, and it
prevents the locking rod from be being stuck in the slide-
way and not moving smooth.

[0029] The locking mechanism further comprises a fix-
ing seat 303 of the locking rod 302, the slideway 304 is
arranged at the centre of the fixing seat 303, the locking
rod 302 goes through the slideway 304. Preferably, the
fixing seat 303 is of an annular structure, and the center
of the fixing seat 303 bents upwards or downwards to
form the slideway 304. The bearing 340 is arranged in
the slideway 304, preferably, an outer ring of the bearing
340 is interference fit with the slideway 304, and the in-
terference fit makes the installation easy. A step hole is
arranged inside the slideway 304, a positioning structure
of the bearing 340 is arranged at the place where the
diameter of the stepped hole changes dramatically.
[0030] Specific, the bearing 340 is an oil-retaining
bearing, and the oil-retaining bearing is arranged in the
slideway. An outer ring of the oil-retaining bearing is fixed
with the slideway, and the locking rod is provided within
an inner ring of the oil-retaining bearing. There will be
lubricant overflowed when the locking rod rubbing
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againstthe oil-retaining bearing, thus the friction between
the locking rod and the oil-retaining bearing is greatly
reduced. It makes sure that the movement of the locking
rod inside the oil-retaining bearing is smooth, and makes
sure that the rotating of the motor is normal.

[0031] Or, the bearing 340 is a linear bearing, and the
linear bearing is arranged in the slideway. An outer ring
of the linear bearing is fixed with the slideway and the
locking rod is provided within an inner ring of the linear
bearing. Preferably, the linear bearing is arolling bearing,
the internal wall of the linear bearing has balls. Thus, the
locking rod rubs against the balls of the rolling bearing,
and the friction is greatly reduced. It makes sure that the
movement of the locking rod inside the linear bearing is
smooth and makes sure that the rotating of the motor is
normal.

[0032] A boss 320 is arrange at the upper part of the
locking rod, a second spring 321 is arranged below the
lower part of the boss 320, one end of the second spring
321 is in contact with the lower surface of the boss, the
other end of the second spring 321 is fixed. The second
spring 321 is compressed when the locking rod moves
downward. Preferably, the other end of the second spring
321 is in contact with the fixing seat 303, and a resetting
force of the second spring 321 drives the locking rod 302
to move upward.

[0033] The lower end of the locking rod is connected
with a link of a crank-link structure, a crank is connected
with a rotating motor 324. Preferably, the rotating motor
324 is arranged in a shell 328, the shell is provided with
a mounting part 329, the mounting part 329 is mounted
below the lower end of the fixing seat, and a through hole,
which is used for enabling the locking rod 302 to pass
through, is formed in the center of the mounting part.
[0034] Downward resetting movement of the locking
rod 302 is driven by the crank-link structure, upward
stretching of the locking rod 302 is driven by the resetting
force of the second spring 321 after the crank-link struc-
ture release a tensile force.

[0035] Preferably, the crankis an eccentric wheel 323,
an eccentric shaft of the eccentric wheel is hinged to the
link, and the center of the eccentric wheel is connected
with a motor shaft of the rotating motor. When the rotating
motor rotates for 360 degrees, the locking rod works by
a cycle, the locking rod can outward stretch into the lock-
ing hole from retracted state, is locked and then reset
through retracting.

[0036] When the locking mechanism receives a false
signal and the locking rod 302 stretches out, but does
not stretch into the locking hole 301, the locking rod 302
jacks up other positions of the bottom of the inner tub,
and the other position of the bottom of the inner tub are
lower than that of the locking hole 301. Because the lock-
ing rod 302 does not rise to the highest point, thus, the
locking rod will tightly jack up the bottom of the inner tub,
then, the rotating motor 324 still drives the locking rod to
move upward. Therefore, the motor is subjected to rota-
tion blocking and stocking, even, the burnout of the motor
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may be caused. Besides the locking rod cannot be reset
and cannot enter the next working cycle, so manual set-
ting and even inner tub dissembled are needed to enter
the next working cycle.

[0037] Inorder to solve the above-mentioned problem,
the lower end of the locking rod 302 is connected with
the link of the crank-link structure, and an idle stroke is
arranged between the link and the crank and/or between
the link and the locking rod. The idle stroke is a movement
space arranged along the length direction of the link, and
a connecting end of the crank and/or the locking rod
moves in the movement space, and the locking state
does not change. When the locking mechanism receives
afalse signal, the locking rod 302 stretches out, but does
not stretch into the locking hole 301, the locking rod 302
jacks up other positions of the bottom of the inner tub,
and the other position of the bottom of the inner tub are
lower than that of the locking hole 301. Therefore, the
locking rod 302 does not rise to the highest point, thus,
the locking rod will tightly jack up the bottom of the inner
tub, then, the rotating motor 324 still drives the locking
rod. Then, as the locking rod tightly jacks up the bottom
of the inner tub, the idle stroke arranged between the link
and the crank and/or between the link and the locking
rod starts to be in action, the rotating motor drives the
crank or the link to move in the idle stroke, and when the
motor passes through the motor-driven highest point, the
motor continues to drive the locking rod to move down-
wards to reset, and the locking bob re-enter the next
working cycle. Thus, there is no damage caused to the
motor or the bottom of the inner tub, manual setting or
washing machine disassembled maintenance are notre-
quired, the failure of the washing machine is avoided,
and unnecessary trouble to users is avoided.

[0038] Theidle stroke is acompressible distance along
the length direction of the link. When the locking rod 302
cannot be driven, the compressible distance is com-
pressed, and when the motor passes through the motor-
driven highest point, the motor continues to drive the lock-
ing rod to move downwards to reset, and the locking rod
re-enter the next working cycle.

[0039] The idle stroke can be provided by an elliptical
hole 331, the link is a connecting arm 330, hinged holes
are respectively formed in the two ends of the connecting
arm 330, the hinged hole of one end of the connecting
arm is hinged to the end part of the locking rod 302, and
the hinged hole of the other end of the connecting arm
is hinged with the crank, and one or both of the hinged
holes are elliptical hole 331. When the locking rod cannot
be driven, the elliptical hole can provide a certain move
displacement, thus, the motor can rotate the driven high-
est point, the motor continues to drive the locking rod to
move downwards to reset, and the locking rod re-enter
the next working cycle.

[0040] Or, the idle stroke is provided by a spring, when
the locking rod 302 cannot be driven, the spring provides
a certain move displacement, thus, the motor rotates
through the driven highest point, the motor continues to
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drive the locking rod to move downwards to reset, and
the locking rod re-enter the next working cycle. The link
comprises a connecting arm 330, a first spring 332 and
a slider 334, one end of the first spring 332 is fixed to the
connecting arm 330, the other end of the first spring 332
is fixed to the slider 334, and the slider 334 is in sliding
connection with the connecting arm 330. One end, fixed
to the first spring 332, of the connecting arm 330 is hinged
with the locking rod 302, and one end, where the slider
is arranged, of the connecting arm330 is hinged to the
crank through the slider 334. When the locking rod 302
jacks up other positions of the bottom of the inner tub
and cannot be driven, the slider 334 will slide on the con-
necting arm and compresses the first spring 332, the mo-
tor can rotate through the driven highest point, the motor
continues to drive the locking rod to downwards move to
reset, and the locking rod re-enter the next working cycle.
[0041] Agroove/anopening339isformedinthe middle
of the connecting arm, the first spring 332 and the slider
334 are connected in series and are arranged in the
groove/opening 339 along the length direction, the slider
334 is in sliding connection with the groove/opening 339.
One end of the first spring is fixed to the end part of the
groove/opening 339, the other end of the first spring 332
is fixed to the slider 334.

[0042] Preferably, mounting columns 335 are respec-
tively arranged at the end part of the groove/opening 339,
and an end face, over against the end part, of the slider,
and the two ends of the first spring separately sleeve on
the mounting columns 335.

[0043] Preferably, two end faces of the mounting col-
umns which areright againstto each other are slantfaces
or stepped end faces. Under the condition of guarantee-
ing an amount of compression, the condition that the as-
sembled length of the first spring and the mounting col-
umns is the greatest is ensured, and thus, the spring is
reliably mounted and is not prone to pop-up during com-
pression; and compared with flat end face, the space is
saved, and the occupied space in the height direction is
minimum.

[0044] Thelocking mechanism further comprises a po-
sition switch 336, the locking rod 302 is provided with a
triggering structure of the position switch. After the lock-
ing rod 302 sticks into the locking hole 301 and is locked
in place, the triggering structure triggers the position
switch, the position switch 336 sends out a locked-in-
place signal; and after the locking rod retracts from the
locking hole and is subjected to retracting resetting, the
triggering structure triggers the position switch, an un-
locked-in-place signal is send out, and thus, a master
control board of the washing machine can control the
washing machine to perform a procedure of the next step.
[0045] The position switch 336 is fixedly arranged on
the slideway at the outer side of the locking rod 302 in a
fixed arrangement manner; the triggering structure is ar-
ranged on the locking rod 302 and moves together with
the locking rod 302. The locking rod 302 sticks into and/or
leaves the locking hole 301, the triggering structure on
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the locking rod triggers the position switch to send out
locking rod stretching and/or leaving signals, whether the
locking rod is locked in place or unlocked in place or not
is accurately judged by using the position of the locking
rod, the judgmentis accurate, and the structure is simple.
[0046] The position switch 336 is a contact switch, a
contact point of the contact switch faces to the locking
rod 302, and a side face, facing to the contact, of the
locking rod at least comprises two side face sections, of
which vertical distance to the contact point are different.
After the locking rod sticks into the locking hole and is
locked-in-place, one side face section is in contact with
the contact point, and the contact switch is triggered to
send out a locked-in-place signal; and after the locking
rod retracts to leave the locking hole and is subjected to
retracting resetting, the other side face section is in con-
tact with the contact point, the contact switch is triggered
to send out an unlocked-in-place signal, so that the mas-
ter control board of the washing machine can control the
washing machine to perform a procedure of the next step.
Ajointofthe two side face sections is an oblique transition
face. During the retracting of the locking rod, the contact
point is in contact with the oblique transition face; and by
arranging the oblique transition face, the contact switch-
ing between the two side face sections and the contact
can be successfully carried out, and the jamming of lock-
ing rod is avoided.

[0047] The locking rod 302 is of a column body which
may be a triangular prism or poly prism, and at least com-
prises a first locking part 337 and a second locking part
338. The first locking part 337 and the second locking
part 338 are different in diameter, and the diameter of
the first locking part 337 is greater than that of the second
locking part 338. After the locking rod 302 sticks into the
locking hole 301 and is locked-in-place, the first locking
part 337 is in contact with the contact point, and the con-
tact switch is triggered to send out a locked-in-place sig-
nal; and after the locking rod 302 retracts to leave the
locking hole 301 and is subjected to retracting resetting,
the second locking part 338 is in contact with the contact
point, the contact switch is triggered to send out an un-
locked-in-place signal, so that the master control board
of the washing machine can control the washing machine
to perform a procedure of the next step. Or, after the
locking rod 302 sticks into the locking hole 301 and is
locked-in-place, the second locking part 338 is in contact
with the contact point, and the contact switch is triggered
to send out a locked-in-place signal; and after the locking
rod 302 retracts to leave the locking hole 301 and is sub-
jected to retracting resetting, the first locking part 337 is
in contact with the contact point, the contact switch is
triggered to send out an unlocked-in-place signal, so that
the master control board of the washing machine can
control the washing machine to perform a procedure of
the next step. A joint of the first locking part and the sec-
ond locking part is of smooth transition. During the re-
tracting of the locking rod, the contact point is in contact
with the oblique transition face; and by arranging the ob-
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lique transition face, the contact switching between the
locking parts of different diameter and the contact can
be successfully carried out, and the sticking of locking
rod is avoided.

[0048] Preferably, the locking rod 302 is of a cylinder
body, which is conveniently matched with the locking hole
and more easily sticks into the locking hole to lock the
inner tub. The upper part of the locking rod serves as the
first locking part 337, and the lower part of the locking
rod serves as the second locking part 338; after the lock-
ing rod sticks into the locking hole and is locked in place,
the second locking partis in contact with the contact point,
and the contact switch is triggered to send out a locked-
in-place signal; and after the locking rod retracts to leave
the locking hole and is subjected to retracting resetting,
the first locking part is in contact with the contact point,
and the contact switch is triggered to send out an un-
locked-in-place signal. The diameter of the first locking
part is greater than that of the second locking part, the
diameter changing portion is of smooth transition through
a slant face, and the contact point is in contact with the
oblique transition face during the retracting of the locking
rod,

[0049] Or, the position switch 336 is an inductive
switch, the triggering structure serves as a signal emis-
sion part, the signal emission part is arranged on the
locking rod and moves together with the locking rod 302;
the inductive switch is fixedly arranged at the outer side
of the locking rod in a fixed arrangement manner, and an
induction part of the inductive switch faces to the locking
rod. The locking rod sticks into and/or leaves the locking
hole, the signal emission part emitting stretching and/or
leaving signals on the locking rod corresponds to the in-
duction part of the inductive switch and triggers the in-
ductive switch to send out locking rod stretching and/or
leaving signals, whether the locking rod is locked in place
or unlocked in place or not is accurately judged by using
the position of the locking rod, the judgment is accurate,
and the structure is simple. The signal emission part is
a magnetic signal or photo-electric signal or microwave
signal emission part.

[0050] A locking signal emission partand an unlocking
signal emission part are separately arranged on the lock-
ing rod 302; after the locking rod 302 sticks into the lock-
ing hole 301 and is locked in place, the locking signal
emission part is right against the induction part of the
inductive switch, and the inductive switch receives alock-
ing signal from the locking signal emission part and sends
the locking signal to the master control board. After the
locking rod leaving the locking hole and being subjected
to retracting resetting, the unlocking signal emission part
is right against the induction part of the inductive switch,
and the inductive switch receives an unlocking signal
from the unlocking signal emission part and sends the
unlocking signal to the master control board.

[0051] The slideway 304 is arranged outside the lock-
ing rod and is used for guiding the locking rod 302 to
move along the direction of the slideway 304, and thus,
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the locking rod 302 is conveniently stretch into the locking
hole 301. And the position switch 336 is arranged in the
side wall of the slideway or arranged at the end part of
the slideway. If the position switch 336 is arranged in the
side wall of the slideway, an opening for mounting the
position switch is formed in the internal wall of the slide-
way, and the position switch 336 is mounted in the open-
ing.

[0052] The position switch 336 is arranged in the side
wall of the slideway of the fixing seat 303 or arranged at
the end part of the slideway; preferably, the position
switch 336 is arranged in the through hole, which is used
for enabling the locking rod 302 to pass through, of the
mounting part 329 of the shell 328 of the rotating motor
324. An opening for mounting the position switch 336 is
formed in the side wall of the through hole, the position
switch 336 is arranged at such a position close to the
rotating motor, thus, wiring is facilitated, and the wiring
of the position switch 336 and the wiring of connecting
wires of the rotating motor can be arranged together.
[0053] The locking mechanism further comprises a fix-
ing shell 305, the fixing shell 305 is mounted at the upper
part of the fixing seat 303 and is fixedly connected with
the fixing seat 303, and the fixing shell 305 and the fixing
seat 303 are threaded connection. The locking rod 302
and the slideway 304 are arranged in the fixing shell 305,
and a sealing structure is arranged between the fixing
shell 305 and the locking rod 302. The sealing structure
is a stretchable and retractable structure, preferably a
corrugated sealing sleeve 307. One end of the sealing
sleeve is in sealed connection with the locking rod, and
the other end of the sealing sleeve is in sealed connection
with the fixing shell.

[0054] A sealing structure is arranged between the
locking mechanism and the outer tub. Preferably, a first
mounting hole 201 for the locking mechanism is formed
in the outer tub; the fixing seat of the locking mechanism
is mounted at the bottom of the outer tub, the fixing seat
303 is fixedly connected to the outer side of the bottom
of the outer tub 200 through threads of bolts, screws or
the like; the fixing shell of the locking mechanism is
mounted in the mounting hole; the sealing structure is
arranged between the fixing shell and the mounting hole.
Thus, a place between the fixing shell and the mounting
hole is sealed, and the sealing structure is an elastic seal-
ing ring.

[0055] Preferably, the upper end of the first mounting
hole 201 is inwards bent to form a bend, the lower end
of the fixing shell is outwards bent to form a bend, the
fixing shell 305 sticks into the first mounting hole 201.
The upper end of the fixing shell 305 is abutted against
the bend of the upper end of the first mounting hole 201,
the end part of the sealing sleeve arranged between the
fixing shell and the locking rod is squeezed between the
upper end of the fixing shell 305 and the bend of the
upper end of the first mounting hole 201 to form a seal.
The lower end of the first mounting hole 201 is abutted
against the bend of the lower end of the fixing shell, and



13 EP 3 369 853 A1 14

the sealing structure such as the elastic sealing ring is
arranged between the lower end of the first mounting
hole 201 and the bend of the lower end of the fixing shell.
[0056] The sealing structure between the fixing shell
305 and the locking rod 302 is a sealing sleeve 307 which
can stretch and retract along with the stretching and re-
tracting of the locking rod. A first end 308 of the sealing
sleeve 307 is in sealed connection with the fixing shell
305, preferably, the first end of the sealing sleeve 307 is
arranged between the upper end of the fixing shell 305
and the bend of the upper end of the first mounting hole
201, the sealing sleeve has elasticity and forms a seal.
A second end 309 of the sealing sleeve 307 is in sealed
connection with the locking rod 302, preferably, the sec-
ond end 309 of the sealing sleeve 307 is squeezed to
the boss of the locking rod 302 through a nut to form a
seal, and thus, water in the outer tub cannot enter the
fixing shell, cannot damage the locking mechanism 300
and cannot cause water leakage. Preferably, the sealing
structure is a corrugated-tube-shaped sealing sleeve
307, has certain retractility, is water-impermeable and
can achieve sealing. The sealing sleeve is a sealing
sleeve made from an elastic material, such as a rubber
sleeve.

[0057] A third end 310 extends from the second end
309 of the sealing sleeve 307 along the axial direction
and is in sealed connection with the lower end of the
fixing shell 305, and the extending partis a sealing sleeve
capable of stretching and retracting along with the
stretching and retracting of the locking rod, preferably a
corrugated-tube-shaped sealing sleeve. The extending
sealing sleeve exerts a secondary sealing action, even
if the seal presents a problem, the extending sealing
sleeve can further play a role in sealing, thus, the safety
is improved, and water leakage is avoided. Preferably,
the lower end of the fixing shell 305 and the fixing seat
squeeze the third end 310 to form a seal.

[0058] The above-mentioned embodiments are only
preferred embodiments of the present disclosure, and it
should be noted that various alterations and improve-
ments may be made therein by those of ordinary skill in
the art without departing from the principle of the present
disclosure and should also fall within the scope of pro-
tection of the present disclosure.

Claims

1. A locking mechanism for an inner tub comprising a
locking rod capable of reciprocating along an axial
direction, a slideway for a movement of the locking
rod and a driving unit for driving the locking rod to
move, and the driving unit comprising a link, a crank
and a rotating motor;
wherein, a bearing is arranged between the locking
rod and the slideway.

2. The locking mechanism for the inner tub according
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to claim 1, wherein, the locking mechanism further
comprises a fixing seat, the slideway is arranged at
a centre of the fixing seat, the bearing is arranged in
the slideway;

preferably, an outerring of the bearing is interference
fit with the slideway.

The locking mechanism for the inner tub according
to claim 1 or claim 2, wherein the bearing is an oil-
retaining bearing, the oil-retaining bearing is ar-
ranged in the slideway, an outer ring of the oil-retain-
ing bearing is fixed with the slideway, and the locking
rod is provided within an inner ring of the oil-retaining
bearing.

The locking mechanism for the inner tub according
to claim 1 or claim 2, wherein the bearing is a linear
bearing, the linear bearing is arranged in the slide-
way, an outer ring of the linear bearing is fixed with
the slideway, and the locking rod is provided within
an inner ring of the linear bearing;

preferably, the linear bearing is a rolling bearing.

The locking mechanism for the inner tub according
to any one of claims 1 to 4, wherein an idle stroke is
arranged between the link and the crank and/or be-
tween the link and the locking rod.

The locking mechanism for the inner tub according
to claim 5, wherein the idle stroke is a movement
space arranged along a length direction of the link,
and a connecting end of the crank and/or the locking
rod moves in the movement space, and a locking
state does not change.

The locking mechanism for the inner tub according
to claim 6, wherein the link is a connecting arm,
hinged holes are respectively formed in two ends of
the connecting arm, the hinged hole of one end of
the connecting arm is hinged to an end part of the
locking rod, and the hinged hole of another end of
the connecting arm is hinged with the crank, and one
or both of the hinged holes are elliptical hole.

The locking mechanism for the inner tub according
to claim 6, wherein the link comprises a connecting
arm, a first spring and a slider, one end of the first
spring is fixed to the connecting arm, another end of
the first spring is fixed to the slider, the slider is in
sliding connection with the connecting arm;

one end, fixed to the first spring, of the connecting
arm is hinged with the locking rod, and one end,
where the slider is arranged, of the connecting arm
is hinged to the crank through the slider,
preferably, agroove/an opening is formedinamiddle
of the connecting arm, the first spring and the slider
are connected in series and are arranged in the
groove/opening along the length direction, the slider
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is in sliding connection with the groove/opening, one
end of the first spring is fixed to an end part of the
groove/opening, another end of the first spring is
fixed to the slider,

preferably, mounting columns are respectively ar-
ranged at the end part of the groove/opening and an
end face, over against the end part, of the slider, and
the two ends of the first spring separately sleeve on
the mounting columns,

preferably, two end faces of the mounting columns
which are right against to each other are slant faces
or stepped end faces.

The locking mechanism for the inner tub according
to any one of claims 2 to 8, wherein a boss is ar-
ranged at an upper part of the locking rod, a second
spring is arranged below a lower part of the boss,
one end of the second spring is in contact with a
lower surface of the boss, another end of the second
spring is fixed,

the second spring is compressed when the locking
rod moves downward,

preferably, the another end of the second spring is
fixed with the fixing seat.

A washing machine with the locking mechanism ac-
cording to any one of claims 1 to 9.
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