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(54) WATER DRAINING METHOD OF WASHING MACHINE

(67)  Disclosed is a water draining method of a wash-
ing machine. The water draining method comprises the
following steps in order: a draining step, controlling a wa-
ter drainage pump (4) to work intermittently until the water
level inside an outer drum (2) reaches a set drainage
water level; and a spin-drying step, controlling the electric
motor to drive the inner drum to rotate to remove water,
while also controlling the water drainage pump (4) towork
intermittently. By controlling the water drainage pump (4)
to work intermittently, when the water drainage pump (4)
is working, the washing water inside the outer drum (2)
enters a water drain pipe (3), and is then pumped by the
water drainage pump (4) to be discharged via ariser seg-

ment of the water drain pipe (3); when the water drainage
pump (4) stops working, the washing water in the riser
segment of the water drain pipe (3) flows back under the
action of gravity, and the the water drainage pump (4)
alternately working and stopping makes the washing wa-
ter in the riser segment also flow back intermittently, and
that facilitates foam floating on the washing water being
discharged outside the washing machine. Therefore, the
rinsing effect of the washing machine is improved and
foam overflow is avoided.
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Description
TECHNICAL FIELD

[0001] The invention belongs to the technical field of
laundry treating appliances, and in particular relates to a
water draining method of washing machine.

BACKGROUND

[0002] A drum washing machine typically includes an
outer container and a drum provided within. The drum
washing machine further includes a door which mounted
on the front panel of a cabinet defining a housing within
which the first outer container and the drum reside. Good
sealing performance between the door and the first outer
container has to be ensured because the inside pressure
is required to maintain at a comparatively high value dur-
ing the entire operation. Normally, the drum washing ma-
chine has an upper draining system, which is called an
upper-drain type washing machine, specifically indicat-
ing a first draining conduit provided including an upward
section. A draining pump provided on the first draining
conduit is used for enabling water within the draining con-
duit to flow through the upward section and then drain
from the draining conduit.

[0003] The user of drum washing machine is inclined
to put in excessive treating chemistry manually due to
lack of information about the appropriate dosing of de-
tergent for different laundry loads, laundry items made
of various textiles, or uneven dirty level. Even though the
laundry items or laundry loads are unchanged, the cor-
rect dosage of detergent of different manufacturers is
changeable. Too much detergent may result in excess
bubbles and foam created and maintained in the first out-
er container, which is also an auxiliary effect of the good
sealing performance between the door and the first outer
container. Those bubbles may further intrigue an in-
crease of pressure within the first outer container and
finally result in overflow. Especially in the spin cycle, the
drum rotates at a high speed, and the quantity of bubbles
created may boost. Excessive detergent may further
cause over residual and leaves lingering odor of deter-
gent on laundered clothes.

[0004] Besides the excessive detergentputin, another
reason for over residual of suds is that, in a normal op-
eration of the prior art, the drum remains stationary in the
cycle of draining, during which washing water is drained
from the bottom of the first outer container but bubbles
and foam left on the liquid surface, and that is to say, the
liquid is drained out with very few suds. Most of the bub-
bles and foam still resides in the washer and only could
be flushed out in sequential rinse cycle.

BRIEF SUMMARY

[0005] The presentinvention provides a water draining
method, with which much more suds formed could be
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drained from the washer during drain cycle so as to re-
inforce the rinse effect and prevent overflow.

[0006] The technical solution is illustrated as follows:
[0007] A water draining method of washing machine,
wherein the washing machine is an upper-drain type and
further including a first outer container configured to re-
ceive washing water, a firstinner container provided with-
in the first outer container, a motor configured to drive
the first inner container rotating, a first draining system,
which is communicated with the bottom of the first outer
container, including a first draining conduit and a draining
pump, comprising: initiating a drain cycle, during which
keeping the draining pump working at an alternate oper-
ation mode until the liquid level within the first outer con-
tainer decreasing to a preset draining level; and initiating
a spin cycle, during which controlling the motor to drive
the first inner container rotating and spinning while keep-
ing the draining pump working at an alternate operation
mode.

[0008] Further, the alternate operation mode compris-
es: keeping the draining pump running 10 to 20 seconds
and pausing 2 to 10 seconds alternately.

[0009] Preferably, the alternate operation mode com-
prises: keeping the draining pump running 12 to 18 sec-
onds and pausing 4 to 6 seconds alternately.

[0010] During the drain cycle, the determination that
whether the liquid level within the first outer container
reaches the preset draining level is fulfilled by the follow-
ing steps: detecting the liquid level within the first outer
container, comparing the detected result with the preset
draining level; if the liquid level detected is higher than
the set value, the draining pump continues to work at the
alternate operation mode; if the liquid level detected
meets or decreasing to lower than the set value, the drain-
ing pump is being stopped.

[0011] Further, initiating a load balancing cycle before
the spin cycle, during which controlling the motor to drive
the first inner container spinning at a set distributed ro-
tation speed and during which determining whether the
load is evenly distributed based on rotation speed values
detected.

[0012] The load balancing cycle further comprising:
detecting real-time rotation speed values of the driveshaft
of the motor at a plurality of points respectively; compar-
ing those detected speed values with set values corre-
sponding to each of them; and determining the fact that
the laundry load is evenly distributed within the first inner
container if all of the differences between the detected
speed values and the set values belong to a presetrange
and terminating the load balancing cycle; or determining
thefactthatthe laundryloadis unevenly distributed within
the first inner container if any one of the difference value
is beyond the set range and resuming the load balancing
cycle.
[0013]
120 rpm.
[0014] Preferably, the distributed rotation speed is 90
to 100 rpm.

Further, the distributed rotation speed is 90 to
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[0015] Further, the spin cycle further comprising a low-
speed spin, the low-speed spin comprising:

a. controlling the motor to drive the first inner con-
tainer spinning at an increasing rotation speed while
keeping the draining pump working at the alternate
operation mode; wherein the highest rotation speed
capable of reaching in the low-speed spin is set as
a first rotation speed;

b. determining whether an over-suds condition oc-
curs in the washer by detecting the liquid level within
the first outer container; if the over-suds condition
occurs, then entering into a step c followed; if the
over-suds condition does not occur, entering into a
defoaming mode and then back to the step a se-
quentially; wherein the defoaming mode comprises:
reducing the rotation speed of the first inner contain-
er to the distributed rotation speed, and sequentially
supplying fresh water into the washer in a period
while keeping the draining pump working at the al-
ternate operation mode;

c. detecting the rotation speed of the first inner con-
tainer and determining whether it meets the first ro-
tation speed or not; if the rotation speed reaches the
first rotation speed, the low-speed spin ends; if the
rotation speed is lower than the first rotation speed,
performing the defoaming mode and back to the step
a sequentially.

[0016] Further, the first rotation speed is 350 to 450
rpm.
[0017] Further,the alternate operation mode in the low-

speed spin comprises: keeping the draining pump run-
ning 10 to 20 seconds and pausing 2 to 10 seconds al-
ternately.

[0018] Preferably, the alternate operation mode in the
low-speed spin comprises: keeping the draining pump
running 8 to 12 seconds and pausing 2 to 6 seconds
alternately.

[0019] Further, the period of supplying water in the de-
foaming mode is 30 to 60 seconds.

[0020] Further, the alternate operation mode in the de-
foaming mode comprises: keeping the draining pump
running 8 to 12 seconds and pausing 2 to 6 seconds
alternately.

[0021] Further, the distributed rotation speed is 90 to
100 rpm.

[0022] Further, in step b, the occurrence of the over-
suds condition is determined by comparing the liquid lev-
el within the first outer container with a preset foaming
liquid level; if the liquid level within the first outer container
detected is higher than or meets the set foaming liquid
level, the over-suds condition exists in the first outer con-
tainer.

[0023] Further, the rotation speed of the inner contain-
er, which is driven by the motor, reduces to the prede-
termined distributed rotation speed as the low-speed spin
ends.
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[0024] The spin cycle further comprising a high-speed
spin, the high-speed spin comprising:

A. controlling the motor to drive the first inner con-
tainer spinning at an increasing rotation speed while
keeping the draining pump working at the alternate
operation mode; wherein the highest rotation speed
capable of reaching in the high-spin is set as a sec-
ond rotation speed;

B. determining whether an over-suds condition is oc-
curred in the washer by detecting whether the rota-
tion speed reaches the second rotation speed in a
set period of time; if an over-suds condition does not
occur, the high-speed spin ends and the motor is
being stopped:; if an over-suds condition occurs, en-
tering a deforming mode and back to the step A se-
quentially; wherein the deforming mode comprising:
reducing the rotation speed of the first inner contain-
er to the distributed rotation speed, and sequentially
supplying fresh water into the washer in a period
while keeping the draining pump working at the al-
ternate operation mode.

[0025] Further, the second rotation speed is 500 to
1000 rpm.
[0026] The spin cycle further comprising a timing spin

followed the high-speed spin, wherein the timing spin
comprising: increasing the rotation speed of the firstinner
container which is driven by the motor to a third rotation
speed and spinning while keeping the draining pump
working at the alternate operation mode; stopping the
motor and shutting down a first draining valve as the time
expires.

[0027] Further, the third rotation speedis 1100 to 1200
rpm.
[0028] Further, the draining system includes a first

draining valve and the first draining valve is being main-
taining open as the draining method being executed.
[0029] The water draining method may be utilized in a
dual-drum washing machine further including a second
washing system, wherein the second washing system
including a second outer container, a second draining
conduit communicated with the second outer container,
and a second draining valve provided on the second
draining conduit. The first draining conduit further in-
cludes a bottom section, which is communicated with the
first outer container and provided with a first draining
valve and the draining pump, an upward section and a
free section. The second draining conduit connected with
the portion of the bottom section between the first drain-
ing valve and the firstdraining conduit. The water draining
method further comprises the following steps: initiating
an occupation detecting cycle preceding the drain cycle,
during which sensing whether the first draining valve or
the draining pump is working for another washing system;
if either of them is being occupied, remaining the current
status.
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BENEFICIAL EFFECT

[0030] Withthe configuration of this alternation, on one
hand, washing water within the first outer container flows
into the first draining conduit and then is being pumped
to drain out through the upward section of the first drain-
ing conduit as the draining pump working, and on the
other hand, washing water within the upward section of
the first draining conduit flows back by gravity as the
draining pump stopping. Hence, washing water within
the upward section of the first draining conduit alternately
flows forwards and backwards. The alternate movement
of washing water could easily bring more suds out of the
washer so as to improve the rinse effect, also could pre-
vent the overflow of bubbles.

[0031] Other features and advantages of the present
invention will become clearer with the following detailed
description of the preferred embodiments of the invention
referring to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0032]

FIG. 1 is a schematic view of a washing machine
incorporating the water draining method of a firstem-
bodiment of the present invention;

FIG. 2 is a flow chart of a first embodiment of the
present invention;

FIG. 3 is a schematic view of a washing machine
incorporating the water draining method of a second
embodiment of the present invention;

FIG. 4 is a flow chart of a second embodiment of the
present invention;

FIG. 5 is a schematic view of a washing machine
incorporating the water draining method of a third
embodiment of the present invention;

FIG. 6 is a flow chart of a third embodiment of the
present invention.

DETAILED DESCRIPTION

[0033] Tomakethe objectives, technical solutions, and
advantages of the embodiments of the present invention
clearer, the technical solutions in the embodiments of the
presentinvention will be described clearly and complete-
ly with reference to the accompanying drawings in the
embodiments of the present invention.

[0034] In the description of the present invention, it
should be noted that the directions or position indicated
by the terms "up", "down", "left", "right", "front" and "back"
is merely for convenience in describing the present in-
vention and simplifying the description, rather than indi-
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cating or implying that the indicated apparatus or portion
must have a specific orientation and be constructed and
operated in a specific orientation, and therefore should
not be construed as limiting the present invention. In ad-
dition, the terms "first" and "second" are used for descrip-
tive purposes only and are not to be construed as indi-
cating or implying relative importance.

[0035] A first embodiment of the invention can be uti-
lized with a drum washing machine with an upper draining
system as illustrated in FIG.1, and the sequence of steps
of the water draining method is depicted in FIG.2. The
drum washing machine includes a cabinet 1, a first outer
container 2, a first inner container, a motor and a first
draining system communicated with the bottom of the
first outer container 2, wherein the draining system in-
cludes a first draining conduit 3 and a draining pump 4.
The first inner container is provided within the first outer
container 2 defining a chamber for receiving a laundry
load for treatment. Washing water resides within the first
outer container 2. The first draining conduit 3 includes a
bottom section 31, an upward section 32 and a free sec-
tion 33, wherein the bottom section 31 is communicated
with the bottom of the first outer container 2, and the
upward section 32 is fixedly arranged on the cabinet 1.
The draining pump 4 is arranged on the bottom section
31 to pump washing water flowing through the upward
section 32. The motor is fixed on the first outer container
2 to drive the first inner container rotating.

[0036] lllustrated in FIG.2 is a flow chart of the water
draining method, which defines a operation includes a
drain cycle and a spin cycle, wherein the drain cycle com-
prises: keeping the draining pump working at an alternate
operation mode until the liquid level within the first outer
container decreasing to a preset draining level; and the
spin cycle comprises: controlling the motor to drive the
first inner container rotating and spinning while keeping
the draining pump working at an alternate operation
mode; the alternate operation mode comprising: running
and pausing the draining pump 4 alternately.

[0037] With the configuration of this alternation, on one
hand, washing water within the first outer container 2
flows into the first draining conduit 3 and then is being
pumped to drain out through the upward section 32 there-
of as the draining pump working, and on the other hand,
washing water within the upward section 32 of the first
draining conduit 3 flows back by gravity as the draining
pump stopping. In this way, washing water within the up-
ward section of the first draining conduit 3 alternately
flows forwards and backwards. The alternate movement
of washing water could easily bring more suds out of the
washer so as to improve the rinse effect, also could pre-
vent the overflow of bubbles. Specifically, in the drain
cycle, the first inner container remains stationary as the
motor stopping, the liquid level in the first outer container
2 decreases with a constant speed as water draining; in
the meanwhile, washing water within the upward section
alternately flows back against the washing water left in
the washer to make it be tumbled, so part of suds on the
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surface of the washing water left could be drawn into the
first draining conduit 3 and then be drained out from the
washer through the upward section as the draining pump
working. The alternate movement of washing water could
further ensure the normal operation of the draining pump
4 because air within the draining pump 4 could be pushed
out under the force exerted by the washing water flowing
back intermittently, so as to avoid the failure of the drain-
ing pump caused by the problem that air is introduced
into the inner cavity of the draining pump as only little
water being left in the washer. Moreover, due to the con-
figuration of the upward section, bubbles and foam on
the liquid surface could flows to the free section 33 in the
first place and then be drained out, followed with the
washing water, so if the draining pump 4 stops, the wash-
ing water within the upward section may flow back to the
bottom section but suds is discharged from the washer
separately; accordingly, washing water could flow back
to drawn more suds again in this alternate way.

[0038] In this embodiment, the alternate operation of
the draining pump 4 comprises: keeping running 10 to
20 seconds and then pausing 2 to 10 seconds, preferably
the running time is set in a range from 12 to 18 seconds
and the pause is setin a range from 4 to 6 seconds, more
preferably, the running time is set as 15s and the pause
is set as 5s.

[0039] During the drain cycle, the determination that
whether the liquid level within the first outer container 2
reaches the preset draining level is fulfilled by the follow-
ing steps: detecting the liquid level within the first outer
container 2, comparing the detected result with the preset
draining level; if the liquid level detected is higher than
the set value, the draining pump continues to work at the
alternate mode; if the liquid level detected meets or de-
creases to lower than the set value, the draining pump
is being stopped and it marks the end of the drain cycle.
[0040] The preset draining level could be flexibly set
according to various types of washing machine. Typical-
ly, the preset draining level could be established corre-
sponding to the liquid level of the bottom of the first outer
container 2, that s, if the liquid level detected decreasing
to the point corresponding to the bottom of the first outer
container 2, the drain cycle ends and the next cycle is
followed.

[0041] In this embodiment, the drain cycle is followed
by a load balancing cycle. The load balancing cycle in-
cludes: controlling the motor to drive the first inner con-
tainer spinning at a set distributed rotation speed; detect-
ing real-time operation speeds of the driveshaft of the
motor at a plurality of points respectively, and then com-
paring those detected speed values with set values cor-
responding to each of them; if all of the differences be-
tween the detected speed values and the set values be-
longtoasetrange, itcould be determined that the laundry
load is evenly distributed within the first inner container
and the balancing cycle ends; if any one of the difference
value is beyond the set range, it could be determined that
the laundry load is unevenly distributed within the first
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inner container and the balancing cycle continues.
[0042] In the present embodiment, the set distributed
rotation speed is preferably in a range from 90 to 120
rpm (rotation/minute), that is to say, the rotation speed
of the first inner container is set in a range from 90 to 120
rpm, more preferably 90 to 100 rpm, and more preferably
at 95 rpm.

[0043] The distribution of laundry load could be adjust-
ed by controlling the motor to drive the firstinner container
rotating at a set distributed rotation speed, so as to avoid
the excessive tumble caused by uneven distribution in
the spin cycle; further the distribution status could be de-
termined by detecting the change of driveshaft speed.
[0044] In this embodiment, the spin cycle includes a
low-speed spin and a high-speed spin, wherein the low-
speed spin comprises:

a. Controlling the motor to drive the first inner con-
tainer rotate with an increasing speed to spin while
keeping the draining pump 4 working at the alternate
operation mode; wherein the highest speed capable
of reaching in the low-speed spin is set as a first
rotation speed.

[0045] The range of the first rotation speed is prefera-
bly from 350 to 450 rpm, and a more preferable value is
400 rpm. That is to say, followed by the load balancing
cycle, the speed of the motor is subject to an increase
from the distributed rotation speed to the first rotation
speed; in the low-speed spin, the alternate operation of
the draining pump 4 is set to be keeping running 12 to
18 seconds and the pause is set in a range from 4 to 6
seconds, more preferably, the running time is set in a
time of 15s and the pause is 5s.

b. determining whether an over-suds condition oc-
curs in the washer by detecting the liquid level within
the first outer container; if the over-suds condition
occurs, then entering into a step c followed, if the
over-suds condition does not occur, entering into a
defoaming mode and back to the step a sequentially.

[0046] In the step b, the defoaming mode comprises:
reducing the rotation speed of the first inner container to
the distributed rotation speed, and sequentially supplying
fresh water into the washer in a period while keeping the
draining pump working at the alternate operation mode.
[0047] The occurrence of the over-suds condition
could be determined by the liquid level detected because
it is subject to a substantial increase with increment of
bubbles and foam which is caused by the fact that, during
the low-speed spin, much of the water with detergent
solution could be removed from the saturated clothes as
the first inner container is being driven by the motor to
rotate at a comparatively high speed.

[0048] Specifically, the occurrence of the over-suds is
determined by comparing the detected liquid level within
the first outer container with a set foaming liquid level; if



9 EP 3 385 436 A1 10

the liquid level within the first outer container is higher
than or meets the set foaming liquid level, the over-suds
exists in the first outer container; wherein the set foaming
liquidlevelis preferable set as the liquid level correspond-
ing to the bottom of the first inner container.

[0049] As the rotation speed of the first inner container
reduces to the distributed rotation speed in the defoaming
mode, the increment of suds caused by rotation could be
effectively contained to prevent the overflow of bubbles;
it is also a protective measure because the development
of high levels of suds could produce an excessive load
on the motor and may damage it. Further, as the first
inner container is operating at the distributed rotation
speed, clothes within the first inner container could con-
tact and be saturated with fresh water supplied and
rinsed, and part of the suds on the clothes could be
washed and drained out by a washing pump. This oper-
ation can effectively enable the level of suds to diminish
and can advantageously reinforce the rinse effect without
wasting fresh water merely contained few bubbles, and
additionally, the quantity of suds capable of being created
further could be reduced to avoid the occurrence of over-
suds again.

[0050] The alternate operation mode of the draining
pump is set as running 12 to 18 seconds and pausing 2
to 6 seconds during the defoaming mode; preferably set-
ting the running time as 10 seconds and the pausing time
as 5 seconds respectively. The shortening of the periods
in comparison with those in the step a could be advan-
tageous of draining more suds created out of the washer
to make the defoaming effect better. The period of water
supply is set as 30 to 60 seconds.

c. Detecting the rotation speed of the first inner con-
tainer and determining whether it meets the first ro-
tation speed or not; if the real-time operation rotation
speed reaches the first rotation speed, it is indicative
of the end of the low-speed spin; if the rotation speed
is lower than the first rotation speed, performing the
defoaming mode and back to the step a sequentially.

[0051] In the step c, the defoaming mode comprises:
controlling the motor to drive the first inner container ro-
tating at a reduced speed, namely the distributed rotation
speed, and sequentially supplying fresh water into the
washer in a period while keeping the draining pump work-
ing at the alternate operation mode.

[0052] After the deforming mode in the step b, a high
suds level condition may still exist but could not be de-
termined by the liquid level detected, under this condition,
the first inner container is driven by the motor to rotate
at a high speed in the step ¢, and therefore water within
the clothes residing in the first inner container could be
squeezed out with suds. Those suds may prevent the
rotation of the first inner container, and the resistance
may grow as the speed increases. In order to overcome
the resistance, the motor is required to output much more
power than in normal operation. As the power ofthe motor
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reaches its maximum capacity, the increment of the ro-
tation speed could not be continued so that the real-time
rotation speed may not reach the set rotation speed. The
procedure for determining whether the maximum rotation
speed reaches the first rotation speed is being incorpo-
rated is to address this problem. This procedure could
further so as to prevent the over-suds and overflow of
suds, and further avoid the damage to the motor caused
by excessive load produced by the high levels of suds.

[0053] In this embodiment, the rotation speed of the
first inner container is reduced to the distributed rotation
speed during the low-speed spin, and then the high-
speed spin is initiated; wherein the high-speed spin com-
prises the following steps:

A. Controlling the motor to drive the first inner con-
tainer rotate with an increasing speed to spin while
keeping the draining pump 4 working at the alternate
operation mode; wherein the highest speed capable
of reaching in the high-speed spin is set as a second
rotation speed.

[0054] The range of the second rotation speed is pref-
erably from 800 to 1200 rpm, and a more preferable value
is 1000 rpm. In the high-speed spin, the alternate oper-
ation of the draining pump 4 is set to be keeping running
12 to 18 seconds and the pause is set in a range from 4
to 6 seconds, more preferably, the running time is set in
a time of 15s and the pause is 5s.

[0055] A further increase of the rotation speed of the
first inner container driven by the motor allows water in
clothes to be squeezed out continually, and the alternate
operation of the draining pump 4 could drain out more
suds.

B. determining whether an over-suds condition is oc-
curred in the washer by detecting whether the rota-
tion speedreaches the secondrotationin a set period
of time; if an over-suds condition does not occur, the
high-speed spin ends and the motor is being
stopped; if an over-suds condition occurs, entering
a deforming mode and back to the Step A sequen-
tially.

[0056] In the step B, the defoaming mode comprises:
reducing the rotation speed of the first inner container to
the distributed rotation speed, and sequentially supplying
fresh water into the washer in a period while keeping the
draining pump working at the alternate operation mode.
[0057] InthestepB,itis preferably to determine wheth-
er an over-suds condition is occurred in the washer by
detecting whether the rotation speed increases to 1000
rpm from 400 rpm in a set time period , 3 to 8 seconds.
[0058] In this embodiment, the end of the high-speed
spin mode indicates the end of the drain cycle.

[0059] In this embodiment, the over-suds could be ac-
curately sensed relying on various detection methods ap-
plied in different stages and the overflow could be effec-
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tively prevented.

[0060] A second embodiment of the invention can be
utilized with a drum washing machine with an upper drain-
ing system as illustrated in FIG. 3, and the sequence of
steps of the water draining method is depicted in FIG. 4.
The modifications made to the second embodiment are:
on one hand, the high-speed spin is followed by a timing
spin during the spin cycle, and on the other hand, the
draining conduit is further provided with a draining valve.
Other features of the first embodiment could also be uti-
lized as those in the second embodiment.

[0061] Referring to FIG. 3, the washing machine in-
cludes a cabinet 1, a first outer container 2, a first inner
container, a motor and a first draining system communi-
cated with the bottom of the first outer container 2, where-
in the firstdraining system includes afirstdraining conduit
3, adraining pump 4 and a first draining valve 5. The first
inner container is provided within the first outer container
2 defining a chamber for receiving a laundry load for treat-
ment. Washing water resides within the first outer con-
tainer 2. The first draining conduit 3 includes a bottom
section 31, an upward section 32 and a free section 33,
wherein the bottom section 31 is communicated with the
bottom of the first outer container 2, and the upward sec-
tion 32 is fixedly arranged on the cabinet 1.The draining
pump 4 and the first draining valve 5 is arranged on the
bottom section 31 to pump washing water flowing through
the upward section 32. The motor is fixed on the first
outer container 2 to drive the first inner container rotating.
[0062] lllustrated in FIG. 4 is a flow chart of the water
draining method, which defines an operation includes a
drain cycle and a spin cycle, wherein the first draining
valve 5 is open before the drain cycle in advance and
closed as the draining method expires. The drain cycle
comprises: running and pausing the draining pump 4 al-
ternately until the liquid level within the first outer con-
tainer 2 decreasing to a preset draining level, and the
spin cycle comprises: controlling the motor to rotate and
spin while keeping the draining pump 4 running and paus-
ing alternately.

[0063] Withthe configuration of this alternation, on one
hand, washing water within the first outer container 2
flows into the first draining conduit 3 and then is being
pumped to drain out through the upward section 32 of
the first draining conduit 3 as the draining pump working,
and on the other hand, washing water within the upward
section 32 of the first draining conduit 3 flows back by
gravity as the draining pump stopping. In this way, wash-
ing water within the upward section of the first draining
conduit 3 alternately flows forwards and backwards. The
alternate movement of washing water could easily bring
more suds out of the washer so as to improve the rinse
effect, also could prevent the overflow of bubbles. Spe-
cifically, in the drain cycle, the first inner container re-
mains stationary as the motor stopping, the liquid level
in the first outer container 2 decreasing with a stable
speed as the washing water draining; in the meanwhile,
washing water within the upward section alternately flows
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back against the washing water leftin the washerto make
it be tumbled, so part of suds on the surface of the wash-
ing water left could be drawn into the first draining conduit
3 and then be drained out from the washer through the
upward section as the draining pump working. The alter-
nate movement of washing water could further ensure
the normal operation of the draining pump 4 because air
within the draining pump 4 could be pushed out under
the force of the washing water flowing back intermittently,
so as to avoid the failure of the draining pump caused by
the problem that air is introduced into the inner cavity of
the draining pump as only little water being left in the
washer. Moreover, due to the configuration of the upward
section, bubbles and foam on the liquid surface could
flows to the free section 33 in the first place and then be
drained out, followed with the washing water, so if the
draining pump 4 stops, the washing water within the up-
ward section may flow back to the bottom section but
suds is discharged from the washer; accordingly, wash-
ing water could flow back to drawn more suds again in
an alternate way.

[0064] In this embodiment, the alternate operation of
the draining pump 4 is set to be keeping running 10 to
20 seconds and then pausing 2 to 10 seconds, preferably
the running time is set in a range from 12 to 18 seconds
and the pause is set in a range from 4 to 6 seconds, more
preferably, the running time is set as 15s and the pause
is set as 5s.

[0065] During the drain cycle, the determination that
whether the liquid level within the first outer container 2
reaches the preset draining level is fulfilled by the follow-
ing steps: detecting the liquid level within the first outer
container 2, comparing the detected result with the preset
draining level; if the liquid level detected is higher than
the set value, the draining pump continues to work at the
alternate mode; if the liquid level detected meets or de-
creasing to lower than the set value, the draining pump
is being stopped and it marks the end of the drain cycle.
[0066] The preset draining level could be flexibly set
according to various modes of washing machine. Typi-
cally, the preset draining level could be established as
the liquid level of the bottom of the first outer container
2, that is, if the liquid level detected decreasing to the
point corresponding to the bottom of the first outer con-
tainer 2, the drain cycle ends and the next cycle is fol-
lowed.

[0067] In this embodiment, the drain cycle is followed
by a load balancing cycle. The load balancing cycle in-
cludes: controlling the motor to drive the first inner con-
tainer spinning at a set distributed rotation speed; detect-
ing real-time operation speeds of the driveshaft of the
motor at a plurality of points respectively, and then com-
paring those detected speed values with set values cor-
responding to each of them; if all of the differences be-
tween the detected speed values and the set values be-
long to asetrange, it could be determined that the laundry
load is evenly distributed within the first inner container
and the balancing cycle ends; if any one of the difference
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value is beyond the set range, it could be determined that
the laundry load is unevenly distributed within the first
inner container and the balancing cycle continues.
[0068] In the present embodiment, the set distributed
rotation speed is preferably in a range from 90 to 120
rpm (rotation/minute), that is to say, the rotation speed
of the first inner container is set in arange from 90 to 120
rpm, more preferably 93 to 100 rpm, and more preferably
at 95 rpm.

[0069] The distribution of laundry load could be adjust-
ed by controlling the motor to drive the firstinner container
rotating at a set distributed rotation speed, so as to avoid
the excessive tumble caused by uneven distribution in
the spin cycle; further the distribution status could be de-
termined by detecting the change of driveshaft speed.
[0070] In this embodiment, the spin cycle includes a
low-speed spin, a high-speed spin and a timing spin,
wherein the low-speed spin comprises:

a. Controlling the motor to drive the first inner con-
tainer rotate with an increasing speed to spin while
keeping the draining pump 4 working at the alternate
operation mode; wherein the highest speed capable
of reaching in the low-speed spin is set as a first
rotation speed.

[0071] The range of the first rotation speed is prefera-
bly from 350 to 450 rpm, and a more preferable value is
400 rpm. That is to say, followed by the load balancing
cycle, the speed of the motor is subject to an increase
from the distributed rotation speed to the first rotation
speed; in the low-speed spin, the alternate operation of
the draining pump 4 is set to be keeping running 12 to
18 seconds and the pause is set in a range from 4 to 6
seconds, more preferably, the running time is set in a
time of 15s and the pause is 5s.

b. determining whether an over-suds condition oc-
curs in the washer by detecting the liquid level within
the first outer container; if the over-suds condition
occurs, then entering into a step c followed, if the
over-suds condition does not occur, entering into a
defoaming mode and back to the step a sequentially.

[0072] In the step b, the defoaming mode comprises:
reducing the rotation speed of the first inner container to
the distributed rotation speed, and sequentially supplying
fresh water into the washer in a period while keeping the
draining pump working at the alternate operation mode.
[0073] The occurrence of the over-suds condition
could be determined by the liquid level detected because
it is subject to a substantial increase with increment of
bubbles and foam which is caused by the fact that, during
the low-speed spin, much of the water with detergent
solution could be removed from the saturated clothes as
the first inner container is being driven by the motor to
rotate at a comparatively high speed.

[0074] Specifically, the occurrence of the over-suds is
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determined by comparing the liquid level within the first
outer container with a set foaming liquid level; if the liquid
level within the first outer container is higher than or
meets the set foaming liquid level, the over-suds exists
in the first outer container; wherein the set foaming liquid
level is preferable set as the liquid level corresponding
to the bottom of the first inner container.

[0075] As the rotation speed of the first inner container
reduces to the distributed rotation speed in the defoaming
mode, the increment of suds caused by rotation could be
effectively contained to prevent the overflow of bubbles;
itis also a protective measure because the development
of high levels of suds could produce an excessive load
on the motor and may damage it. Further, as the first
inner container is operating at the distributed rotation
speed, clothes within the first inner container could con-
tact and be saturated with fresh water supplied and
rinsed, and part of the suds on the clothes could be
washed and drained out by a washing pump. This oper-
ation can effectively enable the level of suds to diminish
and can advantageously reinforce the rinse effect without
wasting fresh water merely contained few bubbles, and
additionally, the quantity of suds capable of being created
further could be reduced to avoid the occurrence of over-
suds again.

[0076] The alternate operation mode of the draining
pump is set as running 12 to 18 seconds and pausing 2
to 6 seconds during the defoaming mode; preferably set-
ting the running time as 10 seconds and the pausing time
as 5 seconds respectively. The shortening of the periods
in comparison with those in the step a could be advan-
tageous of draining more suds created out of the washer
to make the defoaming effect better. The period of water
supply is set as 30 to 60 seconds.

c. Detecting the rotation speed of the first inner con-
tainer and determining whether it meets the first ro-
tation speed or not; if the rotation speed reaches the
first rotation speed, it is indicative of the end of the
low-speed spin; if the rotation speed is lower than
the first rotation speed, performing the defoaming
mode and back to the step a sequentially.

[0077] In the step c, the defoaming mode comprises:
controlling the motor to drive the first inner container ro-
tating at areduced speed, namely the distributed rotation
speed, and sequentially supplying fresh water into the
washer by a period while keeping the draining pump
working at the alternate operation mode.

[0078] After the deforming mode in the step b, a high
suds level condition may still exist but could not be de-
termined by the liquid level detected, under this condition,
the first inner container is driven by the motor to rotate
at a high speed in step ¢, and therefore water within the
clothes residing in the first inner container could be
squeezed out with suds. Those suds may prevent the
rotation of the first inner container, and the resistance
may grow as the speed increases. In order to overcome
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the resistance, the motor is required to output much more
power than in normal operation. As the power ofthe motor
reaches its maximum, the increment of the rotation speed
could not be continued so that the real-time rotation
speed may not reach the set rotation speed. The proce-
dure for determining whether the maximum rotation
speed reaches the first rotation speed is being incorpo-
rated is to address this problem. This procedure could
further so as to prevent the over-suds and overflow of
suds, and further avoid the damage to the motor caused
by excessive load produced by the high levels of suds.
[0079] In this embodiment, the rotation speed of the
first inner container is reduced to the distributed rotation
speed during the low-speed spin, and then the high-
speed spin is initiated; wherein the high-speed spin com-
prises the following steps:

A. Controlling the motor to drive the first inner con-
tainer rotate with an increasing speed to spin while
keeping the draining pump 4 working at the alternate
operation mode; wherein the highest speed capable
of reaching in the high-speed spin is set as a second
rotation speed.

[0080] The range of the second rotation speed is pref-
erably from 800to 1200 rpm, and a more preferable value
is 1000 rpm. In the high-speed spin, the alternate oper-
ation of the draining pump 4 is set to be keeping running
12 to 18 seconds and the pause is set in a range from 4
to 6 seconds, more preferably, the running time is set in
a time of 15s and the pause is 5s.

[0081] A further increase of the rotation speed of the
first inner container driven by the motor allows water in
clothes to be squeezed out continually, and the alternate
operation of the draining pump 4 could drain out more
suds.

B. determining whether an over-suds condition is oc-
curred in the washer by detecting whether the rota-
tion speed reaches the second rotationin a setperiod
of time; if an over-suds condition does not occur, the
high-speed spin ends and the motor is being
stopped; if an over-suds condition occurs, entering
a deforming mode and back to the Step A sequen-
tially.

[0082] In the step B, the defoaming mode comprises:
reducing the rotation speed of the first inner container to
the distributed rotation speed, and sequentially supplying
fresh water into the washer in a period while keeping the
draining pump working at the alternate operation mode.
[0083] Inthe step B, itis preferably to determine wheth-
er an over-suds condition is occurred in the washer by
detecting whether the rotation speed increases to 1000
rpm from 400 rpm in a set time period , 3 to 8 seconds.
[0084] In this embodiment, the high-speed spin is fol-
lowed by a timing spin, wherein the timing spin compris-
es: running the motor and increasing the rotation speed
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to a third rotation speed for spinning while keeping the
alternation operation of the draining pump 4 until the time
expires, then stopping the motor and shutting down the
draining pump 4 and the first draining valve 5. The water
draining method ends.

[0085] The range of the third rotation speed is prefer-
ably from 1100 to 1200 rpm, namely the rotation speed
of the first inner container is 1100 to 1200 rpm, and a
more preferable value is 1200 rpm; the alternation oper-
ation of the draining pump 4 is set to be keeping running
12 to 18 seconds and the pause is set in a range from 4
to 6 seconds, more preferably, the running time is set in
a time of 15s and the pause is 5s.

[0086] With these configurations of the timing spin and
alternate operation of the draining pump, the spin effect
is reinforced.

[0087] A third embodiment of the invention can be uti-
lized with a washing machine with a dual-drum washing
machine as illustrated in FIG. 5, wherein a first draining
conduit and a draining pump is provided for both of the
firstinner containers. The sequence of steps of the water
draining method is depicted in FIG. 6. The modification
made in the third embodiment mainly is the washing ma-
chine is a dual-drum washing machine, and other fea-
tures of the second embodiment could be utilized as
those in the third embodiment.

[0088] Referring to FIG. 5, the washing machine is a
dual-drum washing machine including a first washing
system and a second washing system, wherein the first
washing system includes a cabinet 1, a first outer con-
tainer 2, afirstinner container, a motor and a first draining
system communicated with the bottom of the first outer
container 2, wherein the first draining system includes a
firstdraining conduit 3, adraining pump 4 and afirstdrain-
ing valve 5; the firstinner container is provided within the
first outer container 2 defining a chamber for receiving a
laundry load for treatment, and washing water resides
within the first outer container 2; the first draining conduit
3 includes a bottom section 31, an upward section 32
and a free section 33, wherein the bottom section 31 is
communicated with the bottom of the first outer container
2, and the upward section 32 is fixedly arranged on the
cabinet 1; the draining pump 4 is arranged in the bottom
section 31 to pump washing water flowing through the
upward section 32; and the motor is fixed on the first
outer container 2 to drive the firstinner container rotating.
The second washing system includes a second outer
container 6 and a second draining conduit 7 communi-
cated with the second outer container 6, a second drain-
ing valve 8 is arranged on the second draining conduit
which is connected to the portion of the bottom section
31 between the first draining valve 5 and the draining
pump 4; with this configuration, the upward section 32
and the free section 33 of the first draining conduit 3 and
the draining pump 4 could service for both of the first
washing system and the second washing system. But it
is also easy to understand that the first washing system
and the second washing system could not drain washing
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water in the meanwhile.

[0089] It is exemplary to regard the first washing sys-
tem as a main washing system in the dual-drum washer
utilized. The sequence of steps of the water draining
method is depicted in FIG. 6, which defines an operation
includes an occupation detecting cycle, a drain cycle and
a spin cycle.

[0090] The occupation detecting cycle comprises:
sensing whether the draining pump 4 is working for drain-
ing washing water of the second washing system or not;
if the draining pump 4 is occupied, remaining the current
status; if the draining pump 4 is not occupied, the first
draining valve 5 is being opened in advance before the
drain cycle.

the drain cycle comprises: running and pausing the drain-
ing pump 4 alternately until the liquid level within the first
outer container 2 decreasing to a preset draining level,
and the spin cycle comprises: controlling the motor to
rotate and spin while running and pausing the draining
pump 4 alternately.

[0091] Withthe configuration of this alternation, on one
hand, washing water within the first outer container 2
flows into the first draining conduit 3 and then is being
pumped to drain out through the upward section 32 of
the first draining conduit 3 as the draining pump working,
and on the other hand, washing water within the upward
section 32 of the first draining conduit 3 flows back by
gravity as the draining pump stopping. Hence, washing
water within the upward section of the first draining con-
duit 3 alternately flows forwards and backwards. The al-
ternate movement of washing water could easily bring
more suds out of the washer so as to improve the rinse
effect, also could prevent the overflow of bubbles. Spe-
cifically, in the drain cycle, the first inner container re-
mains stationary as the motor stopping, the liquid level
in the first outer container 2 decreasing with a stable
speed as the washing water draining; in the meanwhile,
washing water within the upward section alternately flows
back against the washing water left in the washer to make
it be tumbled, so part of suds on the surface of the wash-
ing water left could be drawn into the first draining conduit
3 and then be drained out from the washer through the
upward section as the draining pump working. The alter-
nate movement of washing water could further ensure
the normal operation of the draining pump 4 because air
within the draining pump 4 could be pushed out under
the force of the washing water flowing back intermittently,
so as to avoid the failure of the draining pump caused by
the problem that air is introduced into the inner cavity of
the draining pump as only little water being left in the
washer. Moreover, due to the configuration of the upward
section, bubbles and foam on the liquid surface could
flows to the free section 33 in the first place and then be
drained out, followed with the washing water, so if the
draining pump 4 stops, the washing water within the up-
ward section may flow back to the bottom section but
suds is discharged from the washer; accordingly, wash-
ing water could flow back to drawn more suds again in
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an alternate way.

[0092] In this embodiment, the alternate operation of
the draining pump 4 is set to be keeping running 10 to
20 seconds and then pausing 2 to 10 seconds, preferably
the running time is set in a range from 12 to 18 seconds
and the pause is set in a range from 4 to 6 seconds, more
preferably, the running time is set as 15s and the pause
is set as 5s.

[0093] During the drain cycle, the determination that
whether the liquid level within the first outer container 2
reaches the preset draining level is fulfilled by the follow-
ing steps: detecting the liquid level within the first outer
container 2, comparing the detected result with the preset
draining level; if the liquid level detected is higher than
the set value, the draining pump continues to work at the
alternate mode; if the liquid level detected meets or de-
creasing to lower than the set value, the draining pump
is being stopped and it marks the end of the drain cycle.
[0094] The preset draining level could be flexibly set
according to various modes of washing machine. Typi-
cally, the preset draining level could be established as
the liquid level of the bottom of the first outer container
2, that is, if the liquid level detected decreasing to the
point corresponding to the bottom of the first outer con-
tainer 2, the drain cycle ends and the next cycle is fol-
lowed.

[0095] In this embodiment, the drain cycle is followed
by a load balancing cycle. The load balancing cycle in-
cludes: controlling the motor to drive the first inner con-
tainer spinning at a set distributed rotation speed; detect-
ing real-time operation speeds of the driveshaft of the
motor at a plurality of points respectively, and then com-
paring those detected speed values with set values cor-
responding to each of them; if all of the differences be-
tween the detected speed values and the set values be-
long to asetrange, it could be determined that the laundry
load is evenly distributed within the first inner container
and the balancing cycle ends; if any one of the difference
value is beyond the setrange, it could be determined that
the laundry load is unevenly distributed within the first
inner container and the balancing cycle continues.
[0096] In the present embodiment, the set distributed
rotation speed is preferably in a range from 90 to 100
rpm (rotation/minute), that is to say, the rotation speed
of the first inner container is set in a range from 90 to 100
rpm, more preferably 93 to 95 rpm, and more preferably
at 95 rpm.

[0097] The distribution of laundry load could be adjust-
ed by controlling the motor to drive the firstinner container
rotating at a set distributed rotation speed, so as to avoid
the excessive tumble caused by uneven distribution in
the spin cycle; further the distribution status could be de-
termined by detecting the change of driveshaft speed.
[0098] In this embodiment, the spin cycle includes a
low-speed spin, a high-speed spin and a timing spin,
wherein the low-speed spin comprises:

a. Controlling the motor to drive the first inner con-
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tainer rotate with an increasing speed to spin while
keeping the draining pump 4 working at the alternate
operation mode; wherein the highest rotation speed
capable of reaching in the low-speed spin is set as
a first rotation speed.

[0099] The range of the first rotation speed is prefera-
bly set from 350 to 450 rpm, and a more preferable value
is 400 rpm. That is to say, followed by the load balancing
cycle, the speed of the motor is subject to an increase
from the distributed rotation speed to the first rotation
speed; in the low-speed spin, the alternate operation of
the draining pump 4 is set to be keeping running 12 to
18 seconds and the pause is set in a range from 4 to 6
seconds, more preferably, the running time is set in a
time of 15s and the pause is 5s.

b. determining whether an over-suds condition oc-
curs in the washer by detecting the liquid level within
the first outer container; if the over-suds condition
occurs, then entering into a step c followed, if the
over-suds condition does not occur, entering into a
defoaming mode and back to the step a sequentially.

[0100] In the step b, the defoaming mode comprises:
reducing the rotation speed of the first inner container to
the distributed rotation speed, and sequentially supplying
fresh water into the washer in a period while keeping the
draining pump working at the alternate operation mode.
[0101] The occurrence of the over-suds condition
could be determined by the liquid level detected because
it is subject to a substantial increase with increment of
bubbles and foam which is caused by the fact that, during
the low-speed spin, much of the water with detergent
solution could be removed from the saturated clothes as
the first inner container is being driven by the motor to
rotate at a comparatively high speed.

[0102] Specifically, the occurrence of the over-suds is
determined by comparing the liquid level within the first
outer container with a preset foaming liquid level; if the
liquid level detected within the first outer container is high-
er than or meets the set foaming liquid level, the over-
suds exists in the first outer container; wherein the set
foaming liquid level is preferable set as the liquid level
corresponding to the bottom of the first inner container.
[0103] As the rotation speed of the first inner container
reduces to the distributed rotation speed in the defoaming
mode, the increment of suds caused by rotation could be
effectively contained to prevent the overflow of bubbles;
it is also a protective measure because the development
of high levels of suds could produce an excessive load
on the motor and may damage it. Further, as the first
inner container is operating at the distributed rotation
speed, clothes within the first inner container could con-
tact and be saturated with fresh water supplied and
rinsed, and part of the suds on the clothes could be
washed and drained out by a washing pump. This oper-
ation can effectively enable the level of suds to diminish
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and can advantageously reinforce the rinse effect without
wasting fresh water merely contained few bubbles, and
additionally, the quantity of suds capable of being created
further could be reduced to avoid the occurrence of over-
suds again.

[0104] The alternate operation mode of the draining
pump is set as running 12 to 18 seconds and pausing 2
to 6 seconds during the defoaming mode; preferably set-
ting the running time as 10 seconds and the pausing time
as 5 seconds respectively. The shortening of the periods
in comparison with those in the step a could be advan-
tageous of draining more suds created out of the washer
to make the defoaming effect better. The period of water
supply is set as 30 to 60 seconds.

c. Detecting the rotation speed of the first inner con-
tainer and determining whether it meets the first ro-
tation speed or not; if the rotation speed reaches the
first rotation speed, it is indicative of the end of the
low-speed spin; if the rotation speed is lower than
the first rotation speed, performing the defoaming
mode and back to the step a sequentially.

[0105] In the step c, the defoaming mode comprises:
controlling the motor to drive the first inner container ro-
tating at areduced speed, namely the distributed rotation
speed, and sequentially supplying fresh water into the
washer by a period while keeping the draining pump
working at the alternate operation mode.

[0106] After the deforming mode in the step b, a high
suds level condition may still exist but could not be de-
termined by the liquid level detected, under this condition,
the first inner container is driven by the motor to rotate
at a high speed in step ¢, and therefore water within the
clothes residing in the first inner container could be
squeezed out with suds. Those suds may prevent the
rotation of the first inner container, and the resistance
may grow as the speed increases. In order to overcome
the resistance, the motor is required to output much more
power thanin normal operation. As the power of the motor
reaches its maximum, the increment of the rotation speed
could not be continued so that the real-time rotation
speed may not reach the set rotation speed. The proce-
dure for determining whether the maximum rotation
speed reaches the first rotation speed is being incorpo-
rated is to address this problem. This procedure could
further so as to prevent the over-suds and overflow of
suds, and further avoid the damage to the motor caused
by excessive load produced by the high levels of suds.

[0107] In this embodiment, the rotation speed of the
first inner container is reduced to the distributed rotation
speed during the low-speed spin, and then the high-
speed spin is initiated; wherein the high-speed spin com-
prises the following steps:

A. Controlling the motor to drive the first inner con-
tainer rotate with an increasing speed to spin while
keeping the draining pump 4 working at the alternate
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operation mode; wherein the highest speed capable
of reaching in the high-speed spin is set as a second
rotation speed.

[0108] The range of the second rotation speed is pref-
erably from 800to 1200 rpm, and a more preferable value
is 1000 rpm. In the high-speed spin, the alternate oper-
ation of the draining pump 4 is set to be keeping running
12 to 18 seconds and the pause is set in a range from 4
to 6 seconds, more preferably, the running time is set in
a time of 15s and the pause is 5s.

[0109] A further increase of the rotation speed of the
first inner container driven by the motor allows water in
clothes to be squeezed out continually, and the alternate
operation of the draining pump 4 could drain out more
suds.

B. determining whether an over-suds condition is oc-
curred in the washer by detecting whether the rota-
tion speed reaches the second rotation speed in a
set period of time; if an over-suds condition does not
occur, the high-speed spin ends and the motor is
being stopped; if an over-suds condition occurs, en-
tering a deforming mode and back to the Step A se-
quentially.

[0110] In the step B, the defoaming mode comprises:
reducing the rotation speed of the first inner container to
the distributed rotation speed, and sequentially supplying
fresh water into the washer in a period while keeping the
draining pump working at the alternate operation mode.
[0111] Inthe step B, itis preferably to determine wheth-
er an over-suds condition is occurred in the washer by
detecting whether the rotation speed increases to 1000
rpm from 400 rpm in a set time period , 3 to 8 seconds.
[0112] In this embodiment, the high-speed spin is fol-
lowed by a timing spin, wherein the timing spin compris-
es: running the motor and increasing the rotation speed
to a third rotation speed for spinning while keeping the
alternation operation of the draining pump 4 until the time
expires, then stopping the motor and shutting down the
draining pump 4 and the first draining valve 5. The water
draining method ends.

[0113] The range of the third rotation speed is prefer-
ably from 1100 to 1200 rpm, namely the rotation speed
of the first inner container is 1100 to 1200 rpm, and a
more preferable value is 1200 rpm; the alternation oper-
ation of the draining pump 4 is set to be keeping running
12 to 18 seconds and the pause is set in a range from 4
to 6 seconds, more preferably, the running time is set in
a time of 15s and the pause is 5s.

[0114] With these configurations of the timing spin and
alternate operation of the draining pump, the spin effect
is reinforced.

[0115] It should also be understood that, although de-
scribed with respect to preferred embodiments of the in-
vention, various changes and /or modifications can be
made to the invention without departing from the spirit
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thereof. In any event, the invention is only intended to be
limited by the scope of the following claims.

Claims

1. A water draining method of washing machine,
wherein the washing machine is an upper-drain type
and further including a first outer container config-
ured to receive washing water, a firstinner container
provided within the first outer container, a motor con-
figured to drive the first inner container rotating, a
first draining system, which is communicated with
the bottom of the first outer container, including a
first draining conduit and a draining pump, compris-

ing:

initiating a drain cycle, during which keeping the
draining pump working at an alternate operation
mode until the liquid level within the first outer
container decreasing to a preset draining level;
and

initiating a spin cycle, during which controlling
the motor to drive the first inner container rotat-
ing and spinning while keeping the draining
pump working at an alternate operation mode.

2. The water draining method according to claim 1,
wherein the alternate operation mode comprising
keeping the draining pump running 10 to 20 seconds
and pausing 2 to 10 seconds alternately.

3. The water draining method according to claim 1, fur-
ther comprising:

initiating a load balancing cycle before the spin
cycle, during which controlling the motor to drive
the first inner container spinning at a set distrib-
uted rotation speed and during which determin-
ing whether the load is evenly distributed based
on rotation speed values detected.

4. The water draining method according to claim 3,
wherein the load balancing cycle further comprising:

detecting real-time rotation speed values of the
driveshaft of the motor at a plurality of points
respectively;

comparing those detected speed values with set
values corresponding to each of them; and
determining the fact that the laundry load is
evenly distributed within the first inner container
if all of the differences between the detected
speed values and the set values belong to a pre-
setrange and terminating the load balancing cy-
cle; or determining the fact that the laundry load
is unevenly distributed within the first inner con-
tainer ifany one of the difference value is beyond
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the set range and resuming the load balancing
cycle.

The water draining method according to any one of
claim 1 to claim 4, wherein the spin cycle further com-
prising a low-speed spin, the low-speed spin com-
prising:

a. controlling the motor to drive the first inner
container spinning at an increasing rotation
speed while keeping the draining pump working
at the alternate operation mode; wherein the
highest rotation speed capable of reaching in
the low-speed spinis setas afirstrotation speed;
b. determining whether an over-suds condition
occurs in the washer by detecting the liquid level
within the first outer container; if the over-suds
condition occurs, then entering into a step c fol-
lowed; if the over-suds condition does not occur,
entering into a defoaming mode and then back
to the step a sequentially; wherein the defoam-
ing mode comprises: reducing the rotation
speed of the first inner container to the distrib-
uted rotation speed, and sequentially supplying
fresh water into the washer in a period while
keeping the draining pump working at the alter-
nate operation mode;

c. detecting the rotation speed of the first inner
container and determining whether it meets the
first rotation speed or not; if the rotation speed
reaches the first rotation speed, the low-speed
spin ends; if the rotation speed is lower than the
first rotation speed, performing the defoaming
mode and back to step a sequentially.

The water draining method of claim 5, wherein the
alternate operation mode in the low-speed spin is
keeping the draining pump running 8 to 12 seconds
and pausing 2 to 6 seconds alternately.

The water draining method of claim 5, wherein the
occurrence of the over-suds condition is determined
by comparing the liquid level within the first outer
container with a preset foaming liquid level; if the
liquid level within the first outer container detected
is higher than or meets the set foaming liquid level,
the over-suds condition exists in the first outer con-
tainer.

The water draining method of claim 4, wherein the
spin cycle further comprising a high-speed spin, the
high-speed spin comprising:

A. controlling the motor to drive the first inner
container spinning at an increasing rotation
speed while keeping the draining pump working
at the alternate operation mode; wherein the
highest rotation speed capable of reaching in
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the high-spin is set as a second rotation speed;
B. determining whether an over-suds condition
is occurred in the washer by detecting whether
the rotation speed reaches the second rotation
speed in a set period of time; if an over-suds
condition does not occur, the high-speed spin
ends and the motor is being stopped; if an over-
suds condition occurs, entering a deforming
mode and back to the step A sequentially;
wherein the deforming mode comprising: reduc-
ing the rotation speed of the first inner container
to the distributed rotation speed, and sequen-
tially supplying fresh water into the washer in a
period while keeping the draining pump working
at the alternate operation mode.

The water draining method of claim 7, further com-
prising a timing spin followed the high-speed spin,
wherein the timing spin comprising: increasing the
rotation speed of the first inner container which is
driven by the motor to a third rotation speed and spin-
ning while keeping the draining pump working at the
alternate operation mode; stopping the motor and
shutting down a first draining valve as the time ex-
pires.

The water draining method of any one of claim
1,2,3,4,6,7,8,9, which is utilized in a dual-drum wash-
ing machine further including a second washing sys-
tem, wherein the second washing system including
a second outer container, a second draining conduit
communicated with the second outer container, a
second draining valve provided on the second drain-
ing conduit; the first draining conduit furtherincluding
a bottom section, which is communicated with the
first outer container and provided with a first draining
valve and the draining pump, an upward section and
a free section, and the second draining conduit con-
nected with the portion of the bottom section be-
tween the first draining valve and the first draining
conduit;

further comprising:

initiating an occupation detecting cycle preced-
ing the drain cycle, during which sensing wheth-
er the draining pump is working for another
washing system; if it is being occupied, remain-
ing the current status.
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