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(54) FRONT-LOADING WASHING MACHINE
(57) A drum washing machine includes: an inner
drum (17) with an inner drum opening; an inner drum
door (6) mounted at the inner drum opening in an
opened/closed manner; a position detection device, con-

figured to detect whether the inner drum door (6) is

locked; and a door closing hindering device (55), config-
ured to apply force for hindering closing of the inner drum
door (6). By means of the arranged door closing hindering
device (55), force for hindering closing of the inner drum
door (6) is generated when the inner drum door (6) is
closed. When the inner drum door (6) is not locked, the
inner drum door (6) is opened by a certain angle. The
phenomenon that the position detection device misjudg-
es that the inner drum door (6) is locked well due to the

fact that the inner drum door (6) is not locked but still

closed at a drum opening or the opening angle is very
small is avoided.
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Description
TECHNICAL FIELD

[0001] The invention belongs to the technical field of
washing machine, and particularly relates to a drum
washing machine.

BACKGROUND

[0002] As a most widely used household appliance in
daily life of people, the washing machine helps people
getrid of the trouble of washing laundry and brings great
convenience to people. However, the washing machine
has certain defects such as taking long time and using
large water. Along with social development, the water
resource is becoming more and more important as an
important natural resource, and the water saving aware-
ness of people is improved. In order to improve the water
saving function of the washing machine, an inner drum
structure without holes is adopted. However, the biggest
problem of the inner drum structure without holes is in a
problem to close in seal an inner drum door. Due to neg-
ligence of a user, the inner drum door is not locked in
place, but a position detection device does not detect the
above situation to cause water leakage under the condi-
tions of washing or rinsing and dewatering, and a door
body is not locked in place and rotation at a high speed
to cause damage and the like occur.

[0003] According to an inner drum washing machine
without holes in the prior arts, the situation that an inner
drum door is unlocked but still closed on an inner drum
opening or the opening angle is very small easily occurs,
so thatthe inner drum door is actually unlocked. Whereas
the position detection device for detecting whether the
inner drum door is locked or not misjudges that the inner
drum dooris locked. Afterthe washing machine is started,
the inner drum rotates at a high speed, and safety acci-
dents are likely to happen. Therefore, those skilled in the
field urgently need to develop a washing machine which
can more accurately judge whether the inner drum door
is locked or not.

[0004] In view of this, the invention is proposed.
SUMMARY
[0005] The technical problem to be solved by the in-

vention is to overcome the defects in the prior art, and
the invention provides a drum washing machine capable
of accurately judging whether the inner drum door is
locked or not.

[0006] In order to achieve the objective, the following
technical solution is adopted.

[0007] A drum washing machine includes: an inner
drum with an inner drum opening; an inner drum door,
mounted at the inner drum opening in an opened and
closed manner; a position detection device, configured
to detect whether the inner drum door is locked or not;
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and a door closing hindering device, configured to apply
force on the inner drum door for hindering being closed.
[0008] In one embodiment, the door closing hindering
device is arranged on the inner drum; or the door closing
hindering device is arranged on the inner drum door; or,
the door closing hindering device is arranged between
the inner drum and the inner drum door.

[0009] In one embodiment, the door closing hindering
device is an elastic piece arranged between the inner
drum and the inner drum door, and two elastic ends of
the elastic piece abut against the inner drum and the
inner drum door.

[0010] Inone embodiment, the inner drum door is con-
nected to the inner drum opening through an inner drum
door shaft. The elastic piece is a torsional spring arranged
on the inner drum door shaft in a sleeving mode. The
torsional spring includes a torsional spring body in a spiral
shape, the torsional spring body is arranged on the inner
drum door shaft in a sleeving mode, and two end parts
of the torsion spring body extend outwards and respec-
tively abut against the inner drum and the inner drum
door.

[0011] In one embodiment, the door closing hindering
device is a hydraulic telescopic rod, an gas pressure tel-
escopic rod or a compression spring.

[0012] In one embodiment, the position detection de-
vice includes: a detected terminal arranged on the inner
drum door; and a position sensor arranged correspond-
ingly to the detected terminal and provided with a sensing
area capable of sensing the detected terminal.

[0013] Inone embodiment, the drum washing machine
further includes an outer drum which is arranged outside
the inner drum in a sleeving mode and is coaxial with the
inner drum, and the position sensor is arranged on the
outer drum and corresponds to the position of the detect-
ed terminal.

[0014] Inone embodiment, the drum washing machine
further includes a shell arranged outside the inner drum,
and the position sensor is arranged on the shell and cor-
responds to the position of the detected terminal.
[0015] In one embodiment, the inner drum door is
locked on the inner drum through a locking mechanism.
The locking mechanism includes a locking piece ar-
ranged on the inner drum door and a locking groove ar-
ranged in the inner drum corresponding to the locking
piece. The detected terminal is arranged on the locking
piece.

[0016] In one embodiment, the position detection de-
vice is an electromagnetic type sensor, the position sen-
sor is an electromagnetic sensor, and the detected ter-
minal is a permanent magnet rotor;

or the position detection device is a photoelectric
type position sensor, the position sensor is a photo-
electric sensor, and the detected terminal is a shad-
ing plate;

or the position detection device is a differential volt-
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age type sensor, the position sensor is a differential
voltage sensor, and the detected terminal is an ar-
mature;

or the position detection device is an eddy current
type sensor, the position sensor is an eddy current
sensor, and the detected terminal is a metal plate;

or the position detection device is a Hall type sensor,
the position sensor is a Hall sensor, and the detected
terminal is a permanent magnet;

or the position detection device is a reed switch type
sensor, the position sensor is a reed switch sensor,
and the detected terminal is a permanent magnet.

[0017] In one embodiment, the door closing hindering
device includes a magnetic element which is able to at-
tract and repel the inner drum door, and applies force on
the inner drum door for hindering being closed.

[0018] In one embodiment, the magnetic element in-
cludes a first magnetic element arranged on the inner
drum door and a second magnetic element correspond-
ingly arranged at the inner drum opening, and the first
magnetic element and the second magnetic element re-
pel each other.

[0019] In other embodiment, same magnetic poles of
the first magnetic element and the second magnetic el-
ement face with each other.

[0020] In other embodiment, both the first magnetic el-
ement and the second magnetic element are permanent
magnets.

[0021] Inone embodiment, the drum washing machine
further includes a shell arranged outside the inner drum.
The magnetic element includes a first magnetic element
arranged on the inner drum door and a second magnetic
element correspondingly arranged on the shell, and the
first magnetic element and the second magnetic element
attract each other.

[0022] Inone embodiment, the drum washing machine
further includes a shell arranged outside the inner drum,
a machine door is arranged at the position, correspond-
ing to the inner drum door, of the shell, and the magnetic
element includes a first magnetic element arranged on
the inner drum door and a second magnetic element cor-
respondingly arranged on the machine door, and the first
magnetic element and the second magnetic element at-
tract each other.

[0023] In one embodiment, the first magnetic element
is a magnetic induction piece or a permanent magnet
arranged on the inner drum door, and the second mag-
netic element is an electromagnetic module arranged
correspondingly.

[0024] Inone embodiment, anisotropic magnetic poles
of the first magnetic element and the second magnetic
element face with each other.

[0025] In other embodiment, both the first magnetic el-
ement and the second magnetic element are permanent
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magnets.

[0026] In one embodiment, the first magnetic element
is a magnetic induction piece, and the second magnetic
element is a permanent magnet. Alternatively the first
magnetic element is a permanent magnet, and the sec-
ond magnetic element is a magnetic induction piece.
[0027] In one embodiment, the position detection de-
vice includes: a detected terminal arranged on the inner
drum door; and a position sensor arranged correspond-
ingly to the detected terminal and provided with a sensing
area capable of sensing the detected terminal.

[0028] In one embodiment, the position sensor is a
reed switch sensor.

[0029] Inone embodiment, the drum washing machine
further includes an outer drum which is arranged outside
the inner drum in a sleeving mode and coaxial with the
inner drum, and the position sensor is correspondingly
arranged on the outer drum and corresponds to the po-
sition of the detected terminal.

[0030] Alternatively, the drumwashing machine further
includes a shell arranged outside the inner drum, and the
position sensor is correspondingly arranged on the shell
and corresponds to the position of the detected terminal.
[0031] In one embodiment, the inner drum door is
locked on the inner drum through a locking mechanism.
The locking mechanism includes a locking piece ar-
ranged on the inner drum door and a locking groove ar-
ranged in the inner drum corresponding to the locking
piece, and the detected terminal is arranged on the lock-
ing piece.

[0032] After the above technical solution is adopted,
compared with the prior art, the invention has the follow-
ing beneficial effects.

[0033] According to the drum washing machine pro-
vided by the invention, through the arrangement of the
door closing hindering device, when the inner drum door
is closed, the force on the inner drum door for hindering
being closed is generated. If the inner drum door is not
locked, the inner drum door is opened by a certain angle,
so that the detected terminal on the inner drum door is
not in the sensing range of the position sensor, and the
probability of misjudgment of the position detection de-
vice is reduced. The problems in the prior art is avoided,
such as the inner drum door is unlocked, but the inner
drum door is still closed at the inner drum opening or the
opening angle is very small, so that the position detection
device misjudges that the inner drum door is locked,
thereby after the washing machine is started, the inner
drum rotates at a high speed to cause safety accidents.
[0034] The specific implementation modes of the in-
vention are further described in detail in combination with
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0035]

Fig. 1 shows a principle schematic diagram of the
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drum washing machine in Embodiment | of the in-
vention;

Fig. 2 shows a principle schematic diagram of the
drum washing machine in Embodiment Il of the in-
vention (a first implementation mode);

Fig. 3 shows a principle schematic diagram of the
drum washing machine in the Embodiment Il of the
invention (a second implementation mode);

Fig. 4 shows a principle schematic diagram of the
drum washing machine in the Embodiment Il of the
invention (a third implementation mode);

Fig. 5 shows a principle schematic diagram of the
drum washing machine in Embodiment Il of the in-
vention;

Fig. 6 shows a local magnification diagram in Fig. 5
of the drum washing machine in the Embodiment IlI
of the invention (in a depressurization state);

Fig. 7 shows a local magnification diagram in Fig. 5
of the drum washing machine in the Embodiment IlI
of the invention (in a pressurization state);

Fig. 8 shows a principle schematic diagram of the
drum washing machine in Embodiment 1V of the in-
vention;

Fig. 9 shows a local magnification diagram in Fig. 8
of the drum washing machine in the Embodiment IV
of the invention (in a depressurization state of the
first implementation mode);

Fig. 10 shows a local magnification diagram in Fig.
8 of the drum washing machine in the Embodiment
IV of the invention (in a pressurization state of the
first implementation mode);

Fig. 11 shows a local magnification diagram in Fig.
8 of the drum washing machine in the Embodiment
IV of the invention (in a depressurization state of the
second implementation mode);

Fig. 12 shows a local magnification diagram in Fig.
8 of the drum washing machine in the Embodiment
IV of the invention (in a pressurization state of the
second implementation mode);

Fig. 13 shows a principle schematic diagram of the
drum washing machine in Embodiment V of the in-
vention;

Fig. 14 shows a bottom view of the drum washing
machine in the Embodiment V of the invention;
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Fig. 15 shows a three-dimensional structure diagram
of the drum washing machine in the Embodiment V
of the invention;

Fig. 16 shows a local magnification diagram in Fig.
15 of the drum washing machine in the Embodiment
V of the invention;

Fig. 17 shows a principle schematic diagram of the
drum washing machine in Embodiment VI of the in-
vention (the first implementation mode);

Fig. 18 shows a principle schematic diagram of the
drum washing machine in the Embodiment VI of the
invention (the second implementation mode);

Fig. 19 is a structural diagram of the drum washing
machine in Embodiment VII of the invention;

Fig. 20 shows a local magnification diagram in Fig.
19 in the Embodiment VII of the invention;

Fig. 21 shows a principle schematic diagram of the
drum washing machine in Embodiment VIl of the
invention;

Fig. 22 shows a principle schematic diagram of the
drum washing machine in Embodiment 1X of the in-
vention;

Fig. 23 shows another principle schematic diagram
of the drum washing machine in the Embodiment IX
of the invention;

Fig. 24 shows a principle schematic diagram of the
drum washing machine in Embodiment X of the in-
vention (the first implementation mode);

Fig. 25 shows a principle schematic diagram of the
drum washing machine in the Embodiment X of the
invention (the second implementation mode); and

Fig. 26 shows a principle schematic diagram of the
drum washing machine in the Embodiment X of the
invention (the third implementation mode).

[0036] In the drawings, 1. flow sensor; 2. upper deck
plate; 3. detergent box; 4. master controller; 5. machine
door; 6. inner drum door; 611. rotating part; 612. pushing
part; 7. water outlet; 8. drainage pipeline; 9. bottom foot;
10. pushing rod mechanism; 11. one-way valve plug; 12.
bearing; 13. shaft; 14. hollow channel; 15. first dynamic
sealing structure; 16. driving motor; 17. inner drum; 18.
outer drum; 19. shell; 20. water inlet valve; 21. water
measuring tank; 22. water level detection device; 23. wa-
ter tank draining pump; 24. overflow hole; 25. water tank
drain valve; 26. heating device; 27. pressure equalizing
hole channel; 28. pressurization hole channel; 29. neg-
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ative pressure safety valve; 30. depressurization hole
channel; 31. positive pressure safety valve; 32. mounting
bracket; 33. position sensor; 34. fixing knot; 35. locking
mechanism; 38. detected terminal; 39. locking groove;
40. locking rod; 41. locking motor; 42. outer drum rear
wall; 43. lifting rib; 46. inner drum door pushing and clos-
ing device; 52. locking piece; 53. locking groove; 54.
sensing area; 55. door closing hindering device; 56. inner
drum door shaft; 57. machine door shaft; 61. first mag-
netic element; 62. second magnetic element.

DETAILED DESCRIPTION

[0037] Tomakethe objectives, technical solutions, and
advantages of embodiments of the present invention
clearer, the technical solutions will be clearly and com-
pletely described below with reference to the accompa-
nying drawings in the embodiments of the presentinven-
tion. The following embodiments are used to describe
the present invention but not to limit the scope of the
present invention.

[0038] Asshown inFig. 1-Fig. 26, a drum washing ma-
chine which is provided with an inner drum without holes
and is of a front-open structure is provided by the em-
bodiment. The drum washing machine is simple in struc-
ture, and washing/rinsing water does not need to be be-
tween the inner drum and the outer drum, so that the
washing water used in the washing machine is greatly
reduced. The possibility of dirt adhesion between the in-
ner drum and the outer drum is avoided. The user health
and the user experience are greatly improved, and water
resources are greatly saved.

[0039] The drum washing machine of the embodiment
is provided with a shell 19. The shell 19 includes an upper
deck plate 2, a front plate, a rear back plate and a bottom
plate. Bottom feet 9 are fixedly installed on the bottom
plate and used for supporting the whole washing ma-
chine. An outer drum 18 is arranged in the shell 19, and
an inner drum 17 is coaxially arranged in the outer drum
18. The outer drum 18 is mainly used for collecting water
drained out of the inner drum 17 and water drained out
ofthe inner drum 17 in high-speed centrifugal dewatering
process. The inner drum rotates, and preferably, lifting
ribs 43 are arranged, so that the laundry are continuously
lifted, dropped and beaten cleaned. The inner drum 17
is of a structure without holes. The outer drum 18 is pro-
vided with a central mounting hole for mounting and fixing
a bearing 12. An inner drum shaft 13 fixedly connected
with the inner drum 17 penetrates through the bearing
12 and is connected with a driving motor 16. An inner
drum door 6 capable of being opened/closed is installed
on a drum opening in the front portion of the inner drum
17, and therefore the inner drum 17 is of a sealed cabin
structure.

[0040] A machine door 5 capable of being
opened/closed is installed on the shell 19.
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Embodiment |

[0041] The embodiment of the invention mainly solves
the problem of how to accurately determine the water
inflow of the drum washing machine with aN inner drum
without holes, and the specific solution is as follows.
[0042] The drum washing machine includes an inner
drum 17 and a water inlet pipeline communicating with
the inner drum 17. The inner drum 17 is a drum without
holes and contains washing water when laundry are
washed. A flow sensor 1 used for detecting water inflow
is arranged on the water inlet pipeline.

[0043] According to the embodiment, the flow sensor
1 is arranged on the water inlet pipeline to monitor the
water inflow. When the set water inletamount is reached,
a water inlet valve 20 is closed, and water feeding is
completed. According to the embodiment, the flow sen-
sor is adopted to solve the water feeding problem of the
drum washing machine having the inner drum without
holes according to the set water level, the washing effect
is ensured, the structure is simple, and control is conven-
ient.

[0044] Further, the drum washing machine of the em-
bodiment includes a water inlet valve 20 and a detergent
box 3. The water inlet pipeline includes a first water inlet
pipe and a second water inlet pipe, the outlet end of the
water inlet valve 20 is communicated with the detergent
box 3 through the first water inlet pipe, and the outlet end
of the detergent box 3 is communicated with the inner
drum 17 through the second water inlet pipe. The flow
sensor 1 is arranged on the first water inlet pipe or the
second water inlet pipe.

[0045] Preferably, the flow sensor 1 is arranged on the
first water inlet pipe, so thatthe detergentin the detergent
box can be prevented from entering the flow sensor 1.
[0046] The drum washing machine of the embodiment
includes a master controller 4, and the flow sensor 1 is
electrically connected with the master controller 4
through a circuit. The master controller 4 can collect the
water inflow of the inner drum 17 in real time, and the
water inlet valve 20 is closed when the set water inflow
is reached.

[0047] Asanimplementation mode of the embodiment,
the flow sensor 1 is a rotor flow sensor, or a turbine flow
sensor, or an ultrasonic flow sensor, or an electromag-
netic flow sensor, or a pore plate flow sensor.

[0048] According to the embodiment, the flow sensor
1 can be arranged at any position of the water inlet pipe-
line. Preferably, the flow sensor 1 is arranged behind the
water inlet valve 20 to accurately meter the flow of water
entering the sealed inner drum 17. The flow sensor 1 is
connected with the master controller 4 through a circuit,
and the master controller 4 can collect the water inflow
of the inner drum 17 in real time, so that the water inlet
valve 20 is closed when the set water inflow is reached.
[0049] Inordertofeedwaterintotheinnerdrumwithout
holes, the drum washing machine of the embodiment in-
cludes a driving motor 16 and an inner drum shaft 13,
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and the driving motor 16 is in transmission connection
with the inner drum 17 through the inner drum shaft 13
to drive the inner drum 17 to rotate. A hollow channel 14
communicating with the interior of the inner drum 17 is
formed in the inner drum shaft 13, and the water inlet
pipeline is communicated with the hollow channel of the
inner drum shaft 13.

[0050] Specifically, the inner drum shaft 13 is connect-
ed with the driving motor 16. The driving motor 16 in-
cludes a stator and a rotor, and the rotor is fixedly con-
nected with the inner drum shaft 13. A through hole is
formed in the center of the rotor, and the water inlet pipe-
line penetrates through the through hole of the rotor to
be communicated with the hollow channel 14 of the inner
drum shaft 13.

[0051] Further, a first dynamic sealing structure 15 is
arranged between the water inlet pipeline and the
through hole of the rotor, and a second sealing structure
is arranged between the through hole of the rotor and
the hollow channel 14 of the inner drum shaft 13.
[0052] In order to achieve drainage of the inner drum
without holes, the drum washing machine of the embod-
imentincludes an outer drum 18. Aninner drum drainage
hole is formed in the side wall of the inner drum 17, a
one-way valve plug 11 which is normally closed is in-
stalled in the inner drum drainage hole, and a pushing
rod mechanism 10 used for ejecting the one-way valve
plug 11 open for drainage is installed on the outer drum
18.

[0053] Preferably, the outerdrum 18is further provided
with a locking mechanism used for stopping rotation of
the inner drum 17.After the locking mechanism locks the
inner drum, the pushing rod mechanism 10 ejects the
one-way valve plug 11 open for drainage.

[0054] Inordertoachieve dewatering of the inner drum
without holes, a plurality of dewatering holes are formed
in the side wall of the inner drum 17, and centrifugal
valves are installed on the dewatering holes. The cen-
trifugal valves are opened under the action of dewatering
centrifugal force to conduct dewatering and drainage.
[0055] The embodiment of the invention also provides
a control method of the drum washing machine. The
washing machine executes a washing/rinsing program.
In the water feeding process, the flow sensor detects the
water inflow value in real time, the washing machine cal-
culates the water inflow according to the water inflow
value and the water feeding time, and water feeding is
stopped when the water inflow reaches the set water in-
flow of the washing machine.

[0056] The drum washing machine is provided with a
plurality of water inflow values which can be selected by
a user, and water is fed into the washing machine ac-
cording to the water inflow value selected by the user.
[0057] The drum washing machine has a laundry
weighing function, and water can be fed after determining
the water inflow value according to the weight of laundry.
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Embodiment Il

[0058] As shown in Fig. 2-Fig. 4, the drum washing
machine includes aninnerdrum 17 and a waterinlet pipe-
line. The inner drum is an inner drum without holes and
contains washing water when laundry are washed. The
drum washing machine further includes a water meas-
uring device used for measuring the water inflow, the
water inlet pipeline is communicated with the water
measuring device, and the water measuring device is
communicated with the inner drum.

[0059] Through the arrangement of the water measur-
ing device of the drum washing machine of the embodi-
ment, water enters the water measuring device for quan-
titative measurement before entering the inner drum 1.
The water measuring frequency of the water measuring
device is determined according to the set water level,
and therefore the problem that water enters the drum
washing machine having the inner drum without holes
according to the set water level is solved, the washing
effectis good, the structure is simple, and it is convenient
to be controlled.

[0060] Further, the water measuring device includes a
water measuring tank 21, and the water measuring tank
21 is provided with a water inlet and a water outlet. The
water inlet is communicated with a water inlet pipeline,
and the water outletis communicated with the inner drum
17. The water outlet is provided with a water outlet control
device which is used for controlling the water outlet to be
opened when the water amount in the water measuring
tank 21 reaches a set value.

[0061] Asanimplementation mode of the embodiment,
as shown in Fig. 2, the water measuring tank 21 is ar-
ranged at the bottom of the inner drum 17. The water
measuring device includes a water level detection device
22 used for detecting the water level in the water meas-
uring tank 21. The water outlet control device is a water
tank drainage pump 23. When it is detected by the water
level detection device 22 that the water level in the water
measuring tank 21 reaches a set value, the water tank
drainage pump 23 is started to pump water in the water
measuring tank 21 into the inner drum 17.

[0062] Asanimplementation mode of the embodiment,
as shown in Fig. 3, the water measuring tank 21 is ar-
ranged above the inner drum 17. The water measuring
device includes a water level detection device 22 used
for detecting the water level in the water measuring water
tank. The water outlet control device is a water tank drain
valve 25. The water tank drain valve 25 is opened to drain
water in the water measuring tank 21 into the inner drum
when it is detected by the water level detection device
22 that the water level in the water measuring tank 21
reaches a set value.

[0063] The water level detection device 22 of the em-
bodiment is a liquid level sensor. The liquid level sensor
includes an gas chamber and a sensor unit, and the gas
chamber is communicated with the water measuring
tank. Or, the water level detection device 22 includes a
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plurality of water level detection probes which are ar-
ranged in the water measuring tank in the depth direction
of the water measuring tank.

[0064] As one implementation mode of the embodi-
ment, the water measuring tank 21 is arranged above
the inner drum 17. The water outlet is formed in the bot-
tom wall of the water measuring tank 21. The water outlet
control device is a water tank one-way valve for keeping
the water outlet normally closed. When the water amount
in the water measuring tank reaches a certain value, the
water tank one-way valve is opened under the water pres-
sure gravity. After water in the water measuring tank 21
is discharged into the inner drum 17, the water tank one-
way valve resets to keep the water outlet closed.
[0065] Anoverflow hole 24 isformedinthe watermeas-
uring tank 21 of the embodiment, and the overflow hole
24 is connected with an overflow pipeline used for guiding
out water overflowing out of the water measuring tank.
[0066] Preferably, the drum washing machine includes
a drainage pipeline 8, and the overflow pipeline is com-
municated with the drainage pipeline 8.

[0067] Asanimplementation mode ofthe embodiment,
as shown in Fig. 4, the water measuring device includes
a heating device 26 arranged in the water measuring tank
21 and a water temperature detection device for detect-
ing the water temperature in the water measuring tank.
[0068] The embodiment of the invention also provides
acontrol method of the drum washing machine. The drum
washing machine controls the washing water to enter the
water measuring tank in executing a washing program
or arinsing program. When the water amountin the water
measuring tank reaches a set value, the water feeding
is stopped, the water in the water measuring tank is com-
pletely discharged into the inner drum. Then the drum
washing machine is restarted to feed water into the water
measuring tank, and the above process is circulated until
the water level in the inner drum reaches a set value, and
water feeding is ended.

[0069] Further, the drum washing machine controls the
washing water to enter the water measuring tank. When
the water amount in the water measuring tank reaches
a set value, water feeding is stopped, the heating device
is controlled to operate to heat the washing water. When
it is detected by the water temperature detection device
that the water temperature in the water measuring tank
reaches the set value, the water in the water measuring
tank is completely discharged into the inner drum.

Embodiment Ill

[0070] The embodiment of the invention mainly solves
how to ensure unbalanced gas pressure of asealed cabin
of adrumwashing machine having an inner drum without
holes. Specifically, the washing water in the sealed cabin
is backflowed to a pipe network due to the fact that water
of an electromagnetic valve is suddenly cut off, particu-
larly water of a tap water pipe network is cut off, and
negative pressure is formed; or water is difficult to enter
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into the inner drum due to gas existing inside.

[0071] As shown in Fig. 5-Fig. 7, the drum washing
machine of the embodiment includes an inner drum 17
which is without holes and used for containing washing
water when laundry are washed. The drum washing ma-
chine further includes a gas pressure balance mecha-
nism used for communicating the inner drum 17 with the
external environment to balance the gas pressure in the
inner drum.

[0072] When feeding water, gas in the sealed cabin of
the inner drum is pressed and can overflow through the
balance mechanism, and gas pressure balance is kept.
[0073] Whenfeeding wateris suddenly cut off, external
atmosphere can quickly enter the sealed cabin of the
inner drum and destroy suck-back, and gas pressure bal-
ance is kept. Therefore washing water is prevented from
being sucked into a tap water pipe network.

[0074] Under other conditions, for example, during de-
watering, the gas pressure balance mechanism can also
keep the gas pressure balance of the inner drum.
[0075] Asanimplementation mode of the embodiment,
the gas pressure balance mechanism includes a pres-
sure equalizing hole channel 27 arranged on the inner
drum 17. One end, communicating with the interior of the
inner drum 17, of the pressure equalizing hole channel
27 is arranged at the position, close to a rotating center
shaft, of the inner drum 17 and is higher than the highest
water level position in the inner drum 17.

[0076] The drum washing machine of the embodiment
includes a driving motor 16 and an inner drum shaft 13,
and the driving motor 16 is in transmission connection
with the inner drum 17 through the inner drum shaft 13
to drive the inner drum 17 to rotate. The pressure equal-
izing hole channel 27 is formed in the inner drum shaft
13 to communicating the interior of the inner drum 17
with the external environment, and the highest water level
in the inner drum 17 is lower than the inner drum shaft
13. Therefore, water in the inner drum can be prevented
from flowing out of the pressure equalizing hole channel.
[0077] The drum washing machine of the embodiment
includes an outer drum 18, in which the inner drum 17 is
arranged. Water discharged from the inner drum 17 is
discharged through the outer drum 18. An inner drum
door 6 for closing the inner drum is installed on a drum
opening of the inner drum 17. A drum opening of the
outer drum 18 is open. One end of the pressure equal-
izing hole channel 27 is communicated with the interior
of the inner drum 17, and the other end of the pressure
equalizing hole channel 27 is arranged in the outer drum
18 and communicated with the outer drum 18. In this
way, extreme conditions are prevented, and water dis-
charged from the pressure equalizing hole channel can
be collected in the outer drum 18.

[0078] Further, aninner drum drainage hole is formed
in the side wall of the inner drum 17, an one-way valve
plug 11 being normally closed is installed on the inner
drum drainage hole, and a pushing rod mechanism 10
used for ejecting the one-way valve plug 11 open for
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drainage is installed on the outer drum 18.

[0079] Preferably, the outerdrum 18 is further provided
with a locking mechanism used for locking rotation of the
inner drum. After the locking mechanism locks the inner
drum, the pushing rod mechanism ejects the one-way
valve plug open for drainage.

[0080] Further, the drum washing machine of the em-
bodimentincludes awaterinlet pipeline, a hollow channel
14 communicating with the interior of the inner drum 17
is arranged in the inner drum shaft 13, and the water inlet
pipeline is communicated with the hollow channel 14 of
the inner drum shaft 13. The pressure equalizing hole
channel 27 and the hollow channel 14 are respectively
communicated with the interior of the inner drum 17 and
are arranged in interval. Therefore, gas in the sealed cab-
in of the inner drum can be smoothly discharged to keep
gas pressure balance in the inner drum, and water leak-
age caused by the fact that inflow water is directly dis-
charged from the pressure equalizing hole channel 27 is
prevented.

[0081] Specifically, the hollow channel 14 extends
from one end to the other end in the central axis direction
of the inner drum shaft. The pressure equalizing hole
channel includes a first hole channel section and a sec-
ond hole channel section. The first hole channel section
is parallel to the hollow channel, and one end of the first
hole channel section is communicated with the interior
of the inner drum. One end of the second hole channel
section is communicated with the first hole channel sec-
tion, and the other end passes through the outer periph-
eral wall of the inner drum shaft and is communicated
with the interior of the outer drum.

[0082] Preferably, the second hole channel section is
perpendicular to the first hole channel section to form an
pressure equalizing hole channel with L-shape.

[0083] Further, the inner drum shaft 13 is connected
with a driving motor 16. The driving motor 16 includes a
stator and a rotor, and the rotor is fixedly connected with
the inner drum shaft. A through hole is formed in the
center of the rotor, and the water inlet pipeline penetrates
through the through hole of the rotor to be communicated
with the hollow channel of the inner drum shaft.

[0084] Preferably, a first dynamic sealing structure is
arranged between the water inlet pipeline and the
through hole of the rotor, and a second sealing structure
is arranged between the through hole of the rotor and
the hollow channel of the inner drum shaft.

[0085] According to the drum washing machine in the
embodiment, the multiple dewatering holes are formed
in the side wall of the inner drum 17, and the centrifugal
valves are installed on the dewatering holes. The cen-
trifugal valves are opened under the action of the cen-
trifugal force to conduct dewatering and drainage.

Embodiment IV

[0086] The embodimentmainly solves how to keep un-
balanced gas pressure of a sealed cabin of a drum wash-
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ing machine having an inner drum without holes. Specif-
ically, the washing water in the sealed cabin is back-
flowed to a pipe network due to the fact that feeding water
is suddenly cut off by an electromagnetic valve, particu-
larly feeding water is cut off by a tap water pipe network,
and negative pressure is formed; or water is difficult to
enter into the inner drum due to gas existing inside.
[0087] As shown in Fig. 8-Fig. 12, the drum washing
machine of the embodiment includes an inner drum 17
which is without holes and is used for containing washing
water when laundry are washed. The drum washing ma-
chine includes a pressurization mechanism and/or a de-
pressurization mechanism which are/is used for connect-
ing the inner drum with the external environment so as
to balance gas pressure in the inner drum 17.

[0088] The pressurization mechanism of the embodi-
ment includes a pressurization hole channel 28 and a
negative pressure safety valve 29, and the negative pres-
sure safety valve 29 is arranged in the pressurization
hole channel 28 and used for opening the pressurization
hole channel 28 unidirectionally when the internal pres-
sure of the inner drum 17 is smaller than the atmospheric
pressure of the external environment, and external envi-
ronment gas enters the inner drum 17 through the pres-
surization hole channel 28 to increase the pressure. The
negative pressure safety valve 29 is not closed until the
internal gas pressure of the inner drum 17 is balanced
with the gas pressure of the external environment.
[0089] The depressurization mechanism of the em-
bodiment includes a depressurization hole channel 30
and a positive pressure safety valve 31. The depressu-
rization hole channel 30 is formed in the position, close
to the rotating center shaft, of the inner drum 17 and is
higher than the highest water level position in the inner
drum 17. The positive pressure safety valve 31 is ar-
ranged in the depressurization hole channel 30, and used
to open unidirectionally the depressurization hole chan-
nel 30 for depressurization when the internal pressure of
the inner drum 17 is larger than the gas pressure of the
external environment. The positive pressure safety valve
31 is notclosed until the internal gas pressure of the inner
drum 17 is balanced with the gas pressure of the external
environment.

[0090] As shown in Fig. 9, when feeding water, gas in
a sealed cabin of the inner drum 17 is pressed. Once the
gas pressure is larger than a set value of the positive
pressure safety valve, the positive pressure safety valve
is opened and gas can overflow through the depressuri-
zation hole channel, so that the gas pressure balance is
ensured.

[0091] Asshownin Fig. 10, when feeding water is sud-
denly cut off, gas in a sealed cabin of the inner drum 17
is pressed. Once the gas pressure is smaller than a set
value of the positive pressure safety valve, external at-
mosphere can quickly enter the sealed cabin and destroy
suck-back, gas pressure balance is kept, and washing
water is prevented from being sucked into a tap water
pipe network.
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[0092] In the other conditions, for example, during de-
watering, the gas pressure balance mechanism can also
keep the gas pressure balance of the inner drum.
[0093] The drum washing machine of the embodiment
includes a driving motor 16 and an inner drum shaft 13,
and the driving motor 16 is in transmission connection
with the inner drum 17 through the inner drum shaft 13
to drive the inner drum 17 to rotate. The pressurization
hole channel 28 and/or the depressurization hole channel
30 are/is formed in the inner drum shaft 13 and connects
the interior of the inner drum 17 with the external envi-
ronment, and the highest water level in the inner drum
17 is lower than the inner drum shaft 13.

[0094] The drum washing machine of the embodiment
includes an outer drum 18, and the inner drum 17 is ar-
ranged in the outer drum 18. Water discharged from the
inner drum 17 is discharged through the outer drum 18.
Aninnerdrum door 6 for closing the innerdrum s installed
at a drum opening of the inner drum 17. A drum opening
of the outer drum 18 is open. One end of the pressuriza-
tion hole channel 28 or the depressurization hole channel
30 is communicated with the interior of the inner drum
17, and the other end is arranged in the outer drum 18
and communicated with the outer drum 18.

[0095] The drum washing machine of the embodiment
includes a water inlet pipeline. A hollow channel 14 com-
municating with the interior of the inner drum 17 is formed
in the inner drum shaft 13, and the water inlet pipeline is
communicated with the hollow channel 14 of the inner
drum shaft 13. The depressurization hole channel 30 and
the hollow channel 14 are respectively communicated
with the interior of the inner drum 17 and are arranged
in interval.

[0096] AsshowninFig.9and Fig. 10, the hollow chan-
nel 14 extends from one end to the other end along the
central axis direction of the inner drum shaft 13. The de-
pressurization hole channel 30 includes a first hole chan-
nel section and a second hole channel section. The first
hole channel section is parallel to the hollow channel,
one end of the first hole channel section is communicated
with the interior of the inner drum. one end of the second
hole channel section is communicated with the first hole
channel section, and the other end passes through the
outer peripheral wall of the inner drum shaft and is com-
municated with the interior of the outer drum.
preferably, the second hole channel section is perpen-
dicular to the first hole channel section to form an de-
pressurization hole channel with L-shape.

[0097] The drum washing machine of the embodiment
includes a water inlet pipeline. A hollow channel 14 com-
municating with the interior of the inner drum 17 is formed
in the inner drum shaft 13, and the water inlet pipeline is
communicated with the hollow channel 14 of the inner
drum shaft 13; and the pressurization hole channel 28 is
communicated with the hollow channel 14.

[0098] Further, the hollow channel 14 extends from
one end to the other end in the direction of the central
axis of the inner drum shaft 13. One end of the pressur-
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ization hole channel 28 is communicated with the hollow
channel 14, and the other end of the pressurization hole
channel 28 passes through the peripheral wall ofthe inner
drum shaft 13 to be communicated with the interior of the
outer drum 18.

[0099] Preferably, the pressurization hole channel 28
and the hollow channel 14 are perpendicular to each oth-
er.

[0100] The inner drum shaft of the embodimentis con-
nected with a driving motor. The driving motor includes
a stator and a rotor, and the rotor is fixedly connected
with the inner drum shaft. A through hole is formed in the
center of the rotor, and the water inlet pipeline penetrates
through the through hole of the rotor to be communicated
with the hollow channel of the inner drum shaft.

[0101] Preferably, a first dynamic sealing structure is
arranged between the water inlet pipeline and the
through hole of the rotor, and a second sealing structure
is arranged between the through hole of the rotor and
the hollow channel of the inner drum shaft.

[0102] AsshowninFig.11andFig.12,apressurization
hole channel 28 and a depressurization hole channel 30
are both arranged on the inner drum shaft 13. Openings
communicating with the atmosphere are both formed in
the inner side of the outer drum 18; and Openings com-
municating the sealed cabin of the inner drum 17 are
both arranged on the inner side of the hollow channel 14
of the inner drum shaft 13.

[0103] Preferably, the pressurization hole channel 28
and the depressurization hole channel 30 are both ar-
ranged on the inner drum shaft 13. Openings communi-
cating with the atmosphere are both arranged on the in-
ner side of the outer drum 18; and openings communi-
cating the sealed cabin of the inner drum 17 are both
arranged on the inner side of the sealed cabin.

Embodiment V

[0104] As shownin Figs 13-16, the drum washing ma-
chine of the embodimentincludes aninnerdrum 17 which
is without holes and is used for containing washing water
when laundry are washed. The drum washing machine
further includes a position detection device used for de-
tecting the position of the inner drum.

[0105] The drum washing machine of the embodiment
includes a driving motor 16 and an inner drum shaft 13.
The driving motor 16 includes a stator and a rotor, and
the rotor is fixedly connected with the inner drum shaft
13 to drive an inner drum 17 to rotate. The position de-
tection device includes a position sensor 33 and a de-
tected terminal 38, the detected terminal 38 is arranged
on the rotor, and the position sensor 33 is fixed at a po-
sition corresponding to the detected terminal 38.

[0106] The drum washing machine of the embodiment
includes an outer drum 18. The position sensor 33 is
arranged on the side, close to the driving motor 16, of
the outer drum 18, and the position sensor 33 and the
detected terminal 38 are correspondingly arranged in in-
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terval.

[0107] Asanimplementation mode ofthe embodiment,
the position sensoris an electromagnetic position sensor,
a photoelectric position sensor, a differential voltage type
sensor, an eddy current type sensor, a capacitance type
sensor, a reed switch type sensor, or a Hall type sensor.
[0108] The drum washing machine of the embodiment
includes a locking mechanism 35 used for locking rota-
tion of the inner drum. The position detection device is
used for detecting whether the inner drum 17 is locked
in appropriate place after the locking mechanism 35 locks
the inner drum 17, and/or when the position detection
device detects that the inner drum 17 rotates to a set
position, the locking mechanism 35 locks the inner drum
17.

[0109] Further, the locking mechanism 35 is installed
on the side wall, close to the driving motor 16, of the outer
drum 18. The locking mechanism 35 includes a locking
rod 40 moving in a telescopic mode and a locking motor
41 driving the locking rod 40 to move in a telescopic
mode. A rotor of the driving motor 16 is provided with a
locking groove 39 corresponding to the locking rod 40
and matched with the locking rod 40. When the locking
rod 40 is driven by the locking motor 41 to stretch out
and be inserted into the locking groove 39, the inner drum
17 is locked.

[0110] According to the drum washing machine of the
embodiment, an inner drum drainage hole is formed in
the side wall of an inner drum 17, a one-way valve plug
11 which is normally closed is installed on the inner drum
drainage hole, and a pushing rod mechanism 10 used
for ejecting the one-way valve plug open for drainage is
installed on the outer drum. After the locking mechanism
35 locks the inner drum 17, the pushing rod mechanism
10 ejects the one-way valve plug 11 open for drainage.
[0111] Further, the pushing rod mechanismiis installed
on the outer drum. The pushing rod mechanism includes
a pushing rod moving telescopically and a motor driving
the pushing rod to move telescopically. The pushing rod
penetrates through the drum wall of the outer drum and
is inserted into the drainage hole of the inner drum to
eject the one-way valve plug open for drainage.

[0112] The drum washing machine of the embodiment
includes a main controller. The position detection sensor,
the locking motor and the pushing rod motor for driving
the pushing rod are all electrically connected with the
main controller.

[0113] According to the drum washing machine of the
embodiment, a plurality of dewatering holes are formed
in the side wall of the inner drum, and the centrifugal
valves are installed on the dewatering holes. The cen-
trifugal valves are opened under the effect of dewatering
centrifugal force to conduct dewatering and drainage.
[0114] Thewashing machine ofthe embodimentis pro-
vided with a position sensor 33 which is arranged on the
outer drum 18 or the driving motor 16. And particularly
the position sensor 33 is arranged on the rear portion of
the outer drum 18 and a rotor framework for rotation of
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the driving motor 16.

[0115] The position sensor 33 detects the position of
the detected terminal 38 on the rotating rotor framework,
converts the position into a signal and feeds the signal
back to the main controller 4 of the washing machine
through a circuit 43.

[0116] The position of the detected terminal 38 on the
rotor framework corresponds to the position of the rotat-
ing inner drum.

[0117] The washing machine of the embodimentis pro-
vided with a mounting bracket 32. A fixing knot 34 is fixed
on the rear the outer drum. A locking motor, a locking rod
and a position sensor are mounted on the mounting
bracket 32. The rotor framework of the driving motor is
provided with the locking groove and the detected termi-
nal 38.

Embodiment VI

[0118] As shown in Fig. 17-18, the drum washing ma-
chine of the embodiment includes an inner drum 17 and
an outer drum 18. The inner drum 17 is without holes and
contains washing water when laundry are washed. The
outer drum 18 is coaxially arranged outside the inner
drum 17 and used for collecting water discharged from
the inner drum 17 and discharging the water through a
drainage pipeline. The drum washing machine further
includes a position detection device which is arranged
on the outer drum 18 and used for detecting the position
of the inner drum.

[0119] Further, the position detection device includes
a position sensor 33 and a detected terminal 38. The
detected terminal 38 is arranged on the inner drum 17,
and the position sensor 33 is arranged on the inner wall
of the outer drum 18 and corresponds to the detected
terminal 38 on the inner drum 17.

[0120] Preferably, the detected terminal 38 is arranged
on the side wall of the inner drum 17, and the position
sensor 33 is arranged on the inner side wall of the outer
drum 18. The circumference of the inner drum 17 where
the detected terminal 38 is arranged and the circumfer-
ence of the outer drum 18 where the position sensor 33
is arranged are concentrically arranged.

[0121] Preferably, the position sensor 33 is arranged
on the inner side wall of the upper portion of the outer
drum 18.

[0122] Preferably, the position sensor is an electro-
magnetic position sensor, a photoelectric position sen-
sor, a differential voltage type sensor, an eddy current
type sensor, a capacitance type sensor, a reed switch
type sensor, or a Hall type sensor.

[0123] The drum washing machine of the embodiment
includes a locking mechanism 35 used for locking the
inner drum for not rotating. The position detection device
is used for detecting whether the inner drum 17 is locked
in appropriate place after the locking mechanism 35 locks
the inner drum 17, and/or when the position detection
device detects that the inner drum 17 rotates to a set
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position, the locking mechanism 35 locks the inner drum.
[0124] Further, the locking mechanism 35 is installed
onthe outerdrum 18. The locking mechanism 35 includes
a locking rod 40 moving telescopically and a locking mo-
tor 41 for driving the locking rod 40 to move telescopically.
A locking groove 39 matched with the locking rod 40 is
formed on the inner drum 17 corresponding to the locking
rod 40. When the locking rod 40 is driven by the locking
motor 41 to stretch out and be inserted into the locking
groove 39, the inner drum 17 is locked.

[0125] As shown in Fig. 8, as one implementation
mode of the embodiment, a lifting rib 43 is mounted at
the locking groove 39, so that the locking groove 39 is
hidden. Further, or the detected terminal 38 is installed
in the lifting rib 43.

[0126] As one implementation mode of the embodi-
ment, an inner drum drainage hole is formed in the side
wall of the inner drum 17, and a one-way valve plug 11
which is normally closed is installed on the inner drum
drainage hole. A pushing rod mechanism 10 used for
ejecting the one-way valve plug 11 open for drainage is
installed on the outer drum 18. After the locking mecha-
nism 35 locks the inner drum 17, the pushing rod mech-
anism 10 ejects the one-way valve plug 11 open for drain-
age.

[0127] Further, the pushing rod mechanism 10 is in-
stalled on the outer drum 18. The pushing rod mechanism
10 includes a pushing rod moving telescopically and a
motor driving the pushing rod to move telescopically. The
pushing rod penetrates through the drum wall of the outer
drum to be inserted into the drainage hole of the inner
drum to eject the one-way valve plug open for drainage.
[0128] The drum washing machine of the embodiment
includes a main controller 4., The position detection sen-
sor, the locking motor and the motor for driving the push-
ing rod are all electrically connected with the main con-
troller.

[0129] According to the drum washing machine of the
embodiment, a plurality of dewatering holes are formed
in the side wall of the inner drum, and the centrifugal
valves are installed on the dewatering holes. The cen-
trifugal valves are opened under the effect of dewatering
centrifugal force to conduct dewatering and drainage.

Embodiment VII

[0130] As shown in Fig. 19 and Fig. 20, the washing
machine in the embodiment includes an inner drum 17
and an inner drum door 6, the inner drum 17 is provided
with an inner drum opening, and the inner drum door 6
is installed on the inner drum opening of the inner drum
in an opened/closed manner. The washing machine fur-
ther includes a position detection device used for detect-
ing whether the body of the inner drum door is success-
fully closed, the situation that the body of the inner drum
door is unlocked and water leakage is caused under the
washing or rinsing and dewatering situation is avoided.
Or the problem is solved, such as the body of the inner
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drum door is not successfully locked and damage is
caused under rotation at a high speed due to negligence
of a user.

[0131] The position detection device includes a posi-
tion sensor 33 and a detected terminal 38. The detected
terminal 38 is arranged on the inner drum door 6, and
the position sensor 33 is arranged at the position corre-
sponding to the detected terminal 38. The position sensor
33 is fixed, and the detected terminal 38 moves along
with the inner drum door 6 in the opening/closing process
of the inner drum door 6. The position between the de-
tected terminal 38 an the position sensor 33 changes
along with rotation of the inner drum door 6, a generated
signal value changes, and the washing machine judges
whether the inner drum door 6 is successfully closed ac-
cording to the received signal value.

[0132] Theinnerdrum door 6 is provided with alocking
structure used for being buckled with the inner drum 17,
and the detected terminal 38 is arranged on the locking
structure.

[0133] The washing machine further includes an outer
drum 18 which is arranged outside the inner drum 17 in
a sleeving mode and is coaxial with the inner drum 17,
and the position sensor 33 is arranged on the outer drum
18 and corresponds to the position of the detected ter-
minal 38. Preferably, the position sensor 33 is arranged
on the outer wall of the outer drum 18 and corresponds
to the position of the detected terminal 38. The position
sensor 33 is fixed, the detected terminal 38 moves along
with the inner drum door 6 in the opening/closing process
of the inner drum door 6. The position between detected
terminal 38 an the position sensor 33 changes along with
rotation of the inner drum door 6, and a generated signal
value changes. The drum washing machine judges
whether the inner drum door 6 is successfully closed ac-
cording to the received signal value.

[0134] The washing machine further includes a shell
19, the inner drum 17 is arranged in the shell 19, and the
position sensor 33 is arranged on the shell 19 and cor-
responds to the position of the detected terminal.
[0135] The position detection device is an electromag-
netic position sensor and includes a permanent magnet
rotor and an electromagnetic sensor. The permanent
magnet rotor is the detected terminal 38, and the elec-
tromagnetic sensor is the position sensor 33. Alternative-
ly the position detection device is a photoelectric position
sensor which includes a shading plate and a photoelec-
tric sensor. The shading plate is the detected terminal
38, and the photoelectric sensor is the position sensor
33. Alternatively the position detection device is a differ-
ential voltage type sensor which includes an armature
and a differential voltage sensor. The armature is the
detected terminal 38, and the differential voltage sensor
is the position sensor 33. Alternatively the position de-
tection device is an eddy current type sensor which in-
cludes a metal plate and an eddy current sensor. The
metal plate is the detected terminal 38, and the eddy
current sensor is the position sensor 33. Alternatively the
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position detection device is a capacitive sensor which
includes a moving electrode, a fixed electrode and a ca-
pacitive sensor. The moving electrode is the detected
terminal 38, and the fixed electrode and the capacitive
sensor are the position sensor 33. Alternatively the po-
sition detection device is a reed switch type sensor which
includes a magnetand a reed switch sensor. The magnet
is the detected terminal 38, and the reed switch sensor
is the position sensor 33. Alternatively the position de-
tection device is a Hall type sensor which includes a per-
manent magnet and a Hall sensor. The permanent mag-
netis the detected terminal 38, and the Hall sensor is the
position sensor 33.

[0136] The washing machine further includes a main
controller 4, and the main controller 4 is electrically con-
nected with the position sensor.

[0137] The embodiment further includes a control
method of the washing machine, comprising the main
controller 4 of the washing machine judging whether the
inner drum door 6 is successfully closed according to a
signal detected by the position detection device. The sit-
uation that the inner drum door is unlocked and water
leakage is caused under the washing or rinsing and de-
watering situation is avoided. Or the problem is solved,
such as the door body is not successfully locked and
damage is caused under rotation at a high speed due to
negligence of a user.

[0138] The signal value responding to a position be-
tween the detected terminal 38 and the position sensor
33 when the inner drum door 6 is successfully closed is
input into the main controller 4 of the drum washing ma-
chine, and as a reference signal value to judge whether
the body of the inner drum door is successfully closed.
[0139] When a signal value responding to a position
between the detected terminal 38 and the position sensor
33 and received by the main controller 4 of the washing
machine is equal to the reference signal value, the main
controller 4 of the washing machine judges that the inner
drum door 6 is successfully closed. When a signal value
which is received by the main controller 4 of the washing
machine and responding to a position between the de-
tected terminal 38 and the position sensor 33 is different
from the reference signal value, the main controller 4 of
the washing machine judges that the inner drum door 6
is not successfully closed, and a useris reminded to close
the inner drum door 6. The situation that the inner drum
door is unlocked and water leakage is caused under the
washing or rinsing and dewatering situation is avoided.
Or the problem is avoided, such as the door body is not
successfullylocked and damage is caused under rotation
at a high speed due to negligence of a user.

[0140] The position detection device in the embodi-
ment can be used as an auxiliary device to assist the
main controller 4 in judging the rotating state of the inner
drum 17 and locking the motor.
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Embodiment VIII

[0141] The embodiment of the invention mainly solves
the problem of how to automatically and successfully
close an inner drum door arranged at a drum opening of
an inner drum, and the specific solution is as follows.
[0142] In combination with Fig. 19 and Fig. 21, the
washing machine provided by the embodimentincludes:
ashell 19, an inner drum 17 arranged inside the shell 19
and containing washing water when washing laundry,
and an inner drum door 6, installed on a drum opening
of the inner drum 17 in an opened/closed manner. The
washing machine further includes an inner drum door
pushing and closing device 46 which is arranged on the
shell 19 and is used for pushing the inner drum door 6
to be closed.

[0143] According to the embodiment, the inner drum
door pushing and closing device 46 is arranged on the
shell 19, so that the inner drum door 6 can be automat-
ically pushed and closed without manual closing, the au-
tomation degree is higher. The problem that the inner
drum door 6 is not closed due to negligence of a user
can be effectively prevented, and the risk that the inner
drum door 6 falls off due to high-speed rotation is avoided.
[0144] Further, the inner drum door pushing and clos-
ing device 46 includes a power component and a linkage
component which is connected with the power outputend
of the power component. The power component drives
the linkage component to move and act on the inner drum
door 6, and the inner drum door 6 is pushed to be closed.
[0145] Further, an opening is formed in the position,
corresponding to a drum opening of the inner drum 17,
ofthe shell 19, a machine door 5 capable of being opened
and closed is installed on the opening, and theinner drum
door pushing and closing device 46 is arranged on the
machine door 5 or the side, close to the inner drum door
6, of the shell 19.

[0146] According to one solution, the power compo-
nent is the machine door 5. The linkage component is a
mechanical linkage mechanism connected to the ma-
chine door 5. When a user closes the machine door 5,
acting force is applied to the machine door 5, and then
the machine door 5 drives the mechanical linkage mech-
anism to act on the inner drum door 6, the inner drum
door 6 is closed. Time and labor are saved since the
machine door 5 and the inner drum door 6 are closed at
the same time. The mechanical linkage mechanism can
be a connecting rod mechanism or a linkage folding
mechanism.

[0147] Preferably, the inner drum door pushing and
closing device 46 is an electric pushing and closing mech-
anism. Specifically, the power component is a motor ar-
ranged in the shell, and the linkage component is a cam
mechanism or a cam connecting rod mechanism con-
nected with the power output end of the motor.

[0148] As an alternative solution of the above solution,
the power component is an oil pump arranged on the
shell 19, and the linkage component is an oil cylinder
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connected with the power output end of the oil pump. Or,
the power component is a gas pump arranged on the
shell, and the linkage component is an air cylinder con-
nected with the power output end of the gas pump.
[0149] In the embodiment, the inner drum door 6 in-
cludes a rotating part 611 rotationally connected with the
inner drum 17 through a hinge and a pushing and closing
part 612 arranged on a side opposite to the rotating part
611. The inner drum door pushing and closing device 46
is arranged on the machine door 5 or the shell 19, cor-
responding to the pushing and closing part 612. Accord-
ing to the lever principle, the inner drum door pushing
and closing device 46 is arranged on the other side away
from the rotating part 611, it is more labor-saving and
easier to close the inner drum door 6.

[0150] Inthe embodiment, theinnerdrum door pushing
and closing device 46 is an electric pushing and closing
mechanism, so that automatic pushing and closing can
be achieved. The controller is electrically connected with
the motor or the oil pump or the gas pump through a
circuit, it can be achieved that the inner drum door push-
ing and closing device 46 is electrically controlled, and
automation and intelligence are better achieved.

[0151] The washing machine further includes an outer
drum 18 located in the shell 19, the inner drum 17 is
rotatably arranged in the outer drum 18, and a position
detection device is arranged in the outer drum 18 and
used for detecting whether the inner drum door 6 is suc-
cessfully closed. The position detection device includes
a detected terminal 38 and a position sensor 33. Prefer-
ably, the position sensor 33 is a reed switch type sensor,
a Hall sensor, a photoelectric sensor, a differential volt-
age type sensor, an eddy current type sensor, or a ca-
pacitance type sensor. When the washing machine is
detected that a machine door 5 is closed and locked, the
position detection device detects whether the inner drum
door 6 of the washing machine is closed. If yes, a control
system of the washing machine controls the inner drum
door pushing and closing device 46 to be keptin a closed
state; and if not, the inner drum door pushing and closing
device 46 is controlled to be started, and the inner drum
door 6 is pushed to be closed.

Embodiment IX

[0152] The embodiment mainly solves the problem
that a position detection device misjudges that an inner
drum door is successfully locked due to the fact that the
inner drum door is still closed at an inner drum opening
or the opening angle of the inner drum door is very small
when the inner drum door of the inner drum without holes
of washing machine is actually unlocked, and the specific
solution is as follows.

[0153] Asshownin Fig.22 and Fig. 23, the drum wash-
ing machine provided by the embodiment includes an
inner drum 17 with an inner drum opening. An inner drum
door 6 is installed at the inner drum opening in an
opened/closed mode. The inner drum door 6 can be con-
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nected to the inner drum opening through a connecting
piece or buckled to the inner drum opening. The inner
drum door 6 needs to be locked through a locking mech-
anism before the washing machine is started so that ac-
cidents caused by high-speed rotation of the inner drum
17 can be prevented. A position detection device, used
for detecting whether the inner drum door 6 is success-
fully locked so as to avoid the situation that a user ne-
glects that the inner drum door 6 is not locked or makes
a mistake subjective judgment. The drum washing ma-
chine comprises a door closing hindering device 55, used
for applying force for hindering closing of the inner drum
door 6. When the inner drum door 6 is not locked, the
inner drum door 6 is hindered from being closed through
the door closing hindering device 55, and the inner drum
door 6 is opened by a certain angle A. So when a detected
terminal 38 on the inner drum door 6 is not located in a
sensing area 54 of the position sensor 33, the position
detection device can more accurately judge whether the
inner drum door 6 is locked. The problems in the prior
art are solved, such as when the inner drum door 6 is not
locked, the inner drum door 6 is still closed on the inner
drum opening or the opening angle is very small, the
position detection device misjudges that the inner drum
door 6 is locked. After the washing machine is started,
damage or accidents caused by a high rotation speed of
the inner drum 17 .

[0154] In the embodiment, the door closing hindering
device 55 can be arranged on the inner drum door 6 or
on the inner drum 17. Or, the door closing hindering de-
vice is arranged between the inner drum door 6 and the
inner drum 17. In the embodiment, the door closing hin-
dering device 55 is an elastic piece arranged on the inner
drum door 6, on the inner drum 17 or between the inner
drum 17 and the inner drum door 6. The elastic piece
has certain elasticity. The two elastic ends of the elastic
piece abut against the inner wall of the inner drum and
the inner wall of the inner drum door. One end of the
elastic piece is connected to the inner drum 17 or the
inner drum door 6, and the other end of the elastic piece
is connected with the inner drum 17 and the inner drum
door 6 in an abutting mode. Or the two ends of the elastic
piece are connected with the inner drum 17 and the inner
drum door 6 in an abutting mode. The elastic piece gen-
erates certain resistance when closing the inner drum
door 6., And if the inner drum door 6 is not locked, the
inner drum door 6 can be bounced open by a certain
angle.

[0155] Preferably, the inner drum door 6 is connected
to the inner drum opening through an inner drum door
shaft 56 in an opened/closed mode. The elastic piece is
a torsional spring arranged on the inner drum door shaft
56 in a sleeving mode. The torsion spring includes a tor-
sion spring body with spiral shape, and the torsion spring
body is arranged on the inner drum door shaft 56 in a
sleeving mode. Two end parts of the torsion spring body
extend outwards in a straight line mode to form a front
straight line section and a rear straight line section which
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are arranged in an included angle mode. The front
straight line section and the rear straight line section abut
against the inner wall of the inner drum 17 and the inner
side wall of the inner drum door 6 respectively. When the
inner drum door 6 is closed, the torsion spring generates
force for pulling the two sections back to the original po-
sitions to prevent the inner drum door 6 from being
closed. If the inner drum door 6 is not locked, the torsion
spring releases compressed and stored angular energy,
and the front straight line section and the rear straight
line section act on the inner drum 17 and the inner drum
door 6 respectively to generate rotating force to open the
inner drum door 6 by a certain angle. When the detected
terminal 38 on the inner drum door 6 is located outside
the sensing area 54 of the position sensor 33, the position
detection device can more accurately judge whether the
inner drum door is locked, and the possibility of misjudg-
ment is reduced.

[0156] More preferably, the extension end of the front
straight line section of the torsion spring is bent to form
a first connecting part used for being connected with the
inner drum door 6, and the extension end of the rear
straight line section of the torsion spring is bent to form
a second connecting part used for being connected with
the inner drum 17. The first connecting part and the sec-
ond connecting part are of hook structures and are
hooked to the inner drum door 6 and the inner drum 17.
Or the first connecting part and the second connecting
part are of spiral structures and are connected to con-
necting structures correspondingly arranged on the inner
drum door 6 and the inner drum 17 in a sleeving mode.
The front straight line section and a rear straight line sec-
tion which are formed by extending two end parts of the
torsion spring are connected to the inner drum door 6
and the inner drum 17 in a hooking or sleeving mode
respectively. The two end parts of the torsion spring can
be stably connected with the inner drum door 6 and the
inner drum 17 so that the end parts of the torsion spring
are not disengaged from the inner drum door 6 and the
inner drum 17.

[0157] In the embodiment, the door closing hindering
device 55 is a hydraulic telescopic rod, pneumatic tele-
scopic rod or compression spring, of which one end is
connected with the inner wall of the inner drum 17 and
the other end is abutted against the inner wall of the inner
drum door 6. Alternatively the door closing hindering de-
vice 55 is a hydraulic telescopic rod, pneumatic telescop-
ic rod or compression spring, of which one end is con-
nected with the inner wall of the inner drum door 6 and
the other end is abutted against the inner wall of the inner
drum 17. Alternatively the door closing hindering device
55is a hydraulic telescopic rod, pneumatic telescopic rod
or compression spring which is connected between the
innerdrumdoor 6 and the innerdrum 17. The door closing
hindering device 55 can also be other telescopic and fold-
able mechanisms capable of generating certain resist-
ance to closing of the inner drum door 6.

[0158] The position detection device in the embodi-
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ment includes a detected terminal 38 arranged on the
inner drum door 6, and a position sensor 33 arranged
corresponding to the detected terminal 38 and provided
with a sensing area 54 capable of sensing the detected
terminal 38. The drum washing machine further includes
an outer drum 18 which is arranged outside the inner
drum 17 in a sleeving mode and is coaxial with the inner
drum 17. The position sensor 33 is arranged on the outer
drum 18 and corresponds to the position of the detected
terminal 38. Or the drum washing machine further in-
cludes a shell 19 arranged outside the inner drum 17,
and the position sensor 33 is arranged on the shell 19
and corresponds to the position of the detected terminal
38.

[0159] According to the embodiment, the inner drum
door 6 is locked on the inner drum 17 through a locking
mechanism. The locking mechanism includes a locking
piece 52 arranged on the inner drum door 6 and a locking
groove 53 formed in the inner drum corresponding to the
locking piece 52. The detected terminal 38 is arranged
on the locking piece 52. Preferably, the locking piece 52
is a lock tongue arranged on the inner drum door 6, and
the locking groove 53 is a lock hole formed in the inner
drum openin of the inner drum 17.

[0160] In the embodiment, the position detection de-
vice is an electromagnetic type sensor, the position sen-
sor 33 is an electromagnetic sensor, and the detected
terminal 38 is a permanent magnet rotor. Or the position
detection device is a photoelectric type position sensor,
the position sensor 33 is a photoelectric sensor, and the
detected terminal 38 is a shading plate. Or the position
detection device is a differential voltage type sensor, the
position sensor 33 is a differential voltage sensor, and
the detected terminal 38 is an armature. Or the position
detection device is an eddy current type sensor, the po-
sition sensor 33 is an eddy current sensor, and the de-
tected terminal 38 is a metal plate. Or the position detec-
tion device is Hall type sensor, the position sensor 33 is
a Hall sensor, and the detected terminal 38 is a perma-
nent magnet.

[0161] Preferably, the position detection device is a
reed switch type sensor, the position sensor 33 is a reed
switch sensor, and the detected terminal 38 is a perma-
nent magnet. The detected terminal 38 is arranged at the
position, close to the locking piece 52, of the inner drum
door 6, and the position sensor 33 is arranged at the
position, close to a drum opening of the inner drum 17,
of the inner wall of the outer drum 18.

[0162] When a lock tongue on the inner drum door 6
is locked in a lock groove of the inner drum, the inner
drum door 6 is locked, then the torsional spring cannot
open the inner drum door 6 by a certain angle, so thata
permanent magnet located on the inner drum door 6 is
located in the sensing area 54 of the reed switch sensor,
the reed switch sensor forms a circuit, and a control unit
of the washing machine judges that the inner drum door
6 is locked. When the lock tongue is not locked in the
lock groove, the inner drum door 6 is unlocked, the force
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generated by the torsion spring forcibly opens the inner
drum door 6 at an included angle A shown in the Fig. 23,
so that the permanent magnet is located outside the
sensing area 54 ofthe reed switch sensor, the reed switch
sensor is in an broken circuit at the moment, the control
unit of the washing machine judges that the inner drum
door is unlocked, and then an alarm is given. A user is
reminded to lock the inner drum door.

Embodiment X

[0163] The technical problem solved by the embodi-
ment is the same as that solved by the Embodiment IX,
and the technical solutionis further optimized on the basis
of the solution of the Embodiment IX, and the specific
solution is as follows.

[0164] As shown in Figs 24-26, the drum washing ma-
chine provided by the embodiment of the invention in-
cludes an inner drum 17 with an inner drum opening; an
inner drum door 6 mounted at the inner drum opening in
an opened/closed manner; a position detection device,
used for detecting whether the inner drum door 6 is suc-
cessfully locked; and a magnetic element, used for at-
tracting/repelling the inner drum door 6 and applying
force for hindering closing of the inner drum door 6. Ac-
cording to the embodiment, the non-contact magnetic
element is used for hindering closing of the inner drum
door. Compared with the door closing hindering device
in the Embodiment IX, the friction loss between the non-
contact magnetic element and the inner drum door and
the friction loss between the non-contact magnetic ele-
ment and the inner drum are reduced, the damage rate
is low, the structure is simple, sensitivity is higher, and
controllability is high.

[0165] The magnetic element in the embodiment can
be independently arranged and can also be arranged on
the washing machine together with the door closing hin-
dering device in the Embodiment IX, so that the double
insurance effect is achieved, the probability of misjudg-
ment of the position detection device is further reduced.
If one of the door closing hindering device and the mag-
netic element is only arranged and is broken, the effect
of preventing the door body from being closed cannot be
achieved. The above accident is prevented by arrange-
ment of magnetic element together with the door closing
hindering device.

[0166] In one embodiment, as shown in Fig. 24, the
magnetic element includes a first magnetic element 61
arranged on the inner wall of the inner drum door 6 and
a second magnetic element 62 arranged at the drum
opening of the inner drum 17 corresponding to the first
magnetic element 61. The first magnetic element 61 and
the second magnetic element 62 repel with each other.
When the inner drum door 6 is closed, force for hindering
closing of the inner drum door 6 is generated. If the inner
drum door 6 is not locked, the repelling force generated
by the firstmagnetic element 61 and the second magnetic
element 62 enables the inner drum door 6 to be opened
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at a certain angle.

[0167] The same magnetic poles of the first magnetic
element 61 and the second magnetic element 62 face
with each other. More preferably, the first magnetic ele-
ment 61 and the second magnetic element 62 are two
permanent magnets, and the magnetism of the perma-
nent magnets cannot be weakened or disappear, so that
the trouble caused by frequent magnetizing is avoided.
The innerdrum door 6 and the inner drum 17 are provided
with installation positions used for installing the first mag-
netic element 61 and the second magnetic element 62.
Fixing can be achieved in a clamping or bonding mode,
the structure is simple, and installation is convenient.
[0168] In another implementation mode, the washing
machine further includes a shell 19 arranged outside the
inner drum 17. The magnetic element includes a first
magnetic element 61 arranged on the outer wall of the
inner drum door 6 and a second magnetic element 62
arranged on the inner wall of the shell 19 corresponding
to the first magnetic element 61. The first magnetic ele-
ment 61 and the second magnetic element 62 attract
each other. When the inner drum door 6 is closed, the
second magnetic element 62 arranged on the shell 19
generates magnetic attraction force to the first magnetic
element 61 located on the inner drum door 6 so as to
attract the inner drum door 6 and hinder closing of the
inner drum door 6. If the inner drum door 6 is not locked,
the generated attraction force enables the inner drum
door 6 to be opened by a certain angle.

[0169] Alternatively, a machine door 5 is arranged at
the position, corresponding to the inner drum door 6, of
the shell 19. The machine door 5 is connected to the shell
19 through a machine door shaft 57. The magnetic ele-
ment includes the first magnetic element 61 arranged on
the outer wall of the inner drum door 6 and the second
magnetic element 62 arranged on the inner wall of the
machine door 5 and corresponding to the first magnetic
element 61. The first magnetic element 61 and the sec-
ond magnetic element 62 attract with each other. When
the inner drum door 6 is closed, the second magnetic
element 62 arranged on the machine door 5 generates
magnetic attraction force to the first magnetic element
61 located on the inner drum door 6, then the inner drum
door 6 is attracted, and closing of the inner drum door 6
is hindered. If the inner drum door 6 is not locked, the
generated attractive force enables the inner drum door
6 to be opened at a certain angle.

[0170] In the above implementation mode, the follow-
ing two specific solutions are provided.

[0171] According to the first solution, as shown in the
Fig. 25, the first magnetic element 61 is a magnetic in-
duction piece or a permanent magnet arranged on the
inner drum door 6. The magnetic induction piece can be
made of iron, nickel, cobalt and other metal magnetic
materials. The second magnetic element 62 is an elec-
tromagnetic module arranged on the shell 19 or the ma-
chine door 5 corresponding to the first magnetic element
61. The electromagnetic module is an electrified coil or
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an electromagnet. The magnetism of the adopted elec-
tromagnetic module can be controlled through on-off of
current, the intensity of the magnetism can be controlled
through the magnitude of the current or the number of
turns of a coil, and it is easy to be controlled. The intensity
of the magnetism attracting the inner drum door can also
be regulated and controlled by controlling the magnitude
of the current. The phenomenon is avoided that the inner
drum door cannot be attracted due to too weak magnet-
ism, or that the inner drum door is damaged to a certain
extentor is difficult to close due to too strong magnetism,.
After the position detection device detects that the inner
drum door is successfully locked, the control unit of the
washing machine controls the electromagnetic module
to be powered off, resources are saved. The situation
that the magnetic element always generates force for
hindering closing of the door body after the inner drum
door is locked is avoided, and the sealing effect of the
inner drum door is affected.

[0172] According to the second solution, as shown in
the Fig. 26, the opposite magnetic poles of the first mag-
netic element 61 and the second magnetic element 62
face with each other. Preferably, the first magnetic ele-
ment 61 and the second magnetic element 62 are both
permanent magnets. According to the alternative solu-
tion of the above solution, the first magnetic element 61
is a magnetic induction piece such as iron, nickel, cobalt
and other metal magnetic materials, and the second
magnetic element 62 is a permanent magnet. Or, the first
magnetic element 61 is a permanent magnet. The sec-
ond magnetic element 62 is a magnetic induction piece.
The combination of the permanent magnet and the mag-
neticinduction piece or the combination of the permanent
magnet and the permanent magnet is adopted to gener-
ate resistance for preventing the inner drum door 6 from
being closed. The inner drum door 6 is opened by a cer-
tain angle, and the washing machine is simple in struc-
ture, low in cost and strong in applicability.

[0173] Asshownin Figs24 to 26, the position detection
device in the embodiment includes a detected terminal
38 arranged on an inner drum door 6; and a position
sensor 33 arranged corresponding to the detected ter-
minal 38 and provided with a sensing area 54 capable
of sensing the detected terminal. Preferably, the position
sensor 33 is a reed switch type sensor. The specific struc-
ture, the arrangement position and the arrangement
mode of the position sensor in the embodiment are the
same as those in the Embodiments VII-IX, and are not
repeated here.

[0174] The above is only the preferred embodiments
of the invention, and does not limit the invention in any
form, although the invention is disclosed by the preferred
embodiments, the preferred embodiments are not used
for limiting the invention, and any skilled person familiar
with the invention can make some changes or modifica-
tions as equivalent embodiments by using the technical
contents mentioned above without departing from the
technical solution of the invention. However, any simple
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modifications, equivalent changes and modifications
made to the above embodiments according to the tech-
nical essence of the invention without departing from the
technical solution of the invention still belong to the scope
of the solution of the invention.

Claims
1. A drum washing machine, comprising :

an inner drum with an inner drum opening;

an inner drum door, mounted at the inner drum
opening in an opened and closed manner;

a position detection device, configured to detect
whether the inner drum door is locked; and

a door closing hindering device, configured to
apply force for hindering closing of the inner
drum door.

2. The drum washing machine according to claim 1,
wherein the door closing hindering device is ar-
ranged on the inner drum or on the inner drum door;
or
the door closing hindering device is arranged be-
tween the inner drum and the inner drum door.

3. The drum washing machine according to claim 1,
wherein the door closing hindering device is an elas-
tic piece arranged between the inner drum and the
inner drum door, and two elastic ends of the elastic
piece abut against the inner drum and the inner drum
door.

4. The drum washing machine according to claim 3,
wherein the innerdrum door is connected to the inner
drum opening through an inner drum door shaft, the
elastic piece is a torsional spring arranged on the
inner drum door shaft in a sleeving mode, the tor-
sional spring comprises a torsional spring body with
spiral shape, the torsional spring body is arranged
on the inner drum door shaftin a sleeving mode, and
two end parts of the torsion spring body extend out-
wards and respectively abut against the inner drum
and the inner drum door.

5. The drum washing machine according to claim 1,
wherein the door closing hindering device is a hy-
draulic telescopic rod, a gas pressure telescopic rod,
or t a compression spring.

6. The drum washing machine according to claim 1,
wherein the position detection device comprises:

a detected terminal, arranged on the inner drum
door; and

a position sensor, arranged corresponding to
the detected terminal and provided with a sens-
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ing area capable of sensing the detected termi-
nal.

The drum washing machine according to claim 6,
comprising, an outer drum which is arranged outside
the inner drum in a sleeving mode and is coaxial with
the inner drum, wherein the position sensor is ar-
ranged on the outer drum and corresponds to the
position of the detected terminal.

The drum washing machine according to claim 6,
comprising a shell arranged outside the inner drum,
wherein the position sensor is arranged on the shell
and corresponds to the position of the detected ter-
minal.

The drum washing machine according to claim 6,
wherein the inner drum door is locked on the inner
drum through a locking mechanism, the locking
mechanism comprises a locking piece arranged on
the inner drum door and a locking groove arranged
in the inner drum corresponding to the locking piece,
and the detected terminal is arranged on the locking
piece.

The drum washing machine according to claim 6,
wherein the position detection device is an electro-
magnetic type sensor, the position sensor is an elec-
tromagnetic sensor, and the detected terminal is a
permanent magnet rotor;

orthe position detection device is a photoelectric
type position sensor, the position sensor is a
photoelectric sensor, and the detected terminal
is a shading plate;

or the position detection device is a differential
voltage type sensor, the position sensor is a dif-
ferential voltage sensor, and the detected termi-
nal is an armature;

or the position detection device is an eddy cur-
rent type sensor, the position sensor is an eddy
current sensor, and the detected terminal is a
metal plate;

or the position detection device is a Hall type
sensor, the position sensor is a Hall sensor, and
the detected terminal is a permanent magnet;
or the position detection device is a reed switch
type sensor, the position sensor is a reed switch
sensor, and the detected terminal is a perma-
nent magnet.

The drum washing machine according to any one of
claims 1-10, wherein the door closing hindering de-
vice comprises a magnetic element which attracts
and repels the inner drum door, and applies force
for hindering closing of the inner drum door.

The drum washing machine according to claim 11,
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wherein the magnetic element comprises a firstmag-
netic element arranged on the inner drum door and
a second magnetic element correspondingly ar-
ranged on the inner drum opening, and the first mag-
netic element and the second magnetic element re-
pel each other;

preferably, same magnetic poles of the first
magnetic element and the second magnetic el-
ement face with each other; and

more preferably, both the first magnetic element
and the second magnetic element are perma-
nent magnets.

The drum washing machine according to claim 11,
comprising a shell arranged outside the inner drum,
wherein the magnetic element comprises a firstmag-
netic element arranged on the inner drum door and
a second magnetic element correspondingly ar-
ranged on the shell, and the first magnetic element
and the second magnetic element attract each other.

The drum washing machine according to claim 11,
comprising a shell arranged outside the inner drum,
wherein a machine door is arranged at the position,
corresponding to the inner drum door, of the shell,
the magnetic element comprises a first magnetic el-
ementarranged on theinner drum doorand a second
magnetic element correspondingly arranged on the
machine door, and the first magnetic element and
the second magnetic element attract each other.

The drum washing machine according to claim 13
or 14, wherein the first magnetic element is a mag-
netic induction piece or a permanent magnet ar-
ranged on the inner drum door, and the second mag-
netic element is an electromagnetic module.

The drum washing machine according to claim 13
or 14, wherein opposite magnetic poles of the first
magnetic element and the second magnetic element
face with each other; and

preferably, both the first magnetic element and the
second magnetic element are permanent magnets.

The drum washing machine according to claim 13
or 14, wherein the first magnetic element is a mag-
netic induction piece, and the second magnetic ele-
ment is a permanent magnet; or,

the first magnetic element is a permanent magnet,
and the second magnetic element is a magnetic in-
duction piece.

The drum washing machine according to claim 11,
wherein the position detection device comprises:

a detected terminal, arranged on the inner drum
door; and
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a position sensor, arranged corresponding to
the detected terminal and provided with a sens-
ing area capable of sensing the detected termi-
nal;

preferably, the position sensor is a reed switch
sensor.

The drum washing machine according to claim 18,
comprising an outer drum which is arranged outside
the inner drum in a sleeving mode and coaxial with
the inner drum, and the position sensor is arranged
on the outer drum and corresponds to the position
of the detected terminal;

or, the drum washing machine further comprises a
shell arranged outside the inner drum, and the posi-
tion sensor is arranged on the shell and corresponds
to the position of the detected terminal.

The drum washing machine according to claim 18,
wherein the inner drum door is locked on the inner
drum through a locking mechanism, the locking
mechanism comprises a locking piece arranged on
the inner drum door and a locking groove arranged
in the inner drum corresponding to the locking piece,
and the detected terminal is arranged on the locking
piece.
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