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(54) DRUM WASHING MACHINE

(57) A front-loading-type washing machine includes
a rotary drum; a water tub; a motor; a water supply valve
which supplies water to the water tub; a drainage section
which drains water from the water tub; and a control unit
having a controller which controls at least washing, rins-
ing and spin-drying steps. The controller performs control

in such a manner that during the rinsing step, after the
rotary drum is rotated in a predetermined direction, water
is drained by the drainage section, and at least during
the drainage, a rotation speed of the rotary drum be-
comes a rotation speed at which the laundry adheres to
an inner circumferential wall of the rotary drum.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a front-loading-
type washing machine which performs washing by se-
quentially controlling each step of washing, rinsing, spin-
drying and the like.

BACKGROUND ART

[0002] In the related art, there is disclosed a front-load-
ing-type washing machine which makes an early start of
a spin-drying step by rotating a rotary drum during drain-
age so as to shorten a washing time (for example, see
PTL 1).
[0003] The front-loading-type washing machine of the
related art disclosed in PTL 1 performs an agitation op-
eration in a washing step for a predetermined time and
then, starts a drainage operation. In the drainage oper-
ation, first, a drain pump is driven and water in a water
tub is drained. Next, it is detected whether a water level
in the water tub or time elapsed from the drainage start
reaches a driving condition of a rotary drum based on an
input signal from a state detection circuit. At this time,
the rotary drum is stopped at the latest when the driving
condition is detected.
[0004] When it is detected that the input signal from
the state detection circuit reaches the driving condition,
the stopped rotary drum is rotated at a low speed and an
early start of a spin-drying step is made.
[0005] However, in the front-loading-type washing ma-
chine in the related art, the rotary drum is stopped until
the input signal reaches the driving condition from the
drainage start. That is, the rotation of the rotary drum is
started after the input signal reaches the driving condi-
tion. Accordingly, while a washing time can be shortened,
there has been a problem that rinsing is started in a state
where a water level in the water tub is lowered and there-
fore, rinsing performance is not sufficient.

Citation List

Patent Literature

[0006]

PTL 1: Japanese Patent Unexamined Publication
No. 2004-16399

SUMMARY OF THE INVENTION

[0007] A front-loading-type washing machine accord-
ing to the present invention includes: a rotary drum which
accommodates laundry; a water tub which rotatably sup-
ports the rotary drum; a motor which drives the rotary
drum in a rotary manner; a water supply valve which sup-
plies water to the water tub; a drainage section which

drains water from the water tub; and a control unit having
a controller which controls at least washing, rinsing and
spin-drying steps, in which the controller performs control
in such a manner that during the rinsing step, after the
rotary drum is rotated in a predetermined direction, water
is drained by the drainage section, and at least during
the drainage, a rotation speed of the rotary drum be-
comes a rotation speed at which the laundry adheres to
an inner circumferential wall of the rotary drum.
[0008] Accordingly, because the rotary drum is rotated
before drainage, at least  during the drainage, laundry
adheres to the rotary drum. As a result, it is possible to
obtain water absorption into laundry and a spin-drying
effect due to centrifugal force at the same time.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

Fig. 1 is a cross-sectional view of a front-loading-
type washing machine according to a first embodi-
ment of the present invention.
Fig. 2 is a block diagram describing a control circuit
of the front-loading-type washing machine.
Fig. 3 is a time chart showing operations of a rinsing
step and a spin-drying step of the front-loading-type
washing machine.
Fig. 4 is a time chart showing operations of a rinsing
step and a spin-drying step of a front-loading-type
washing machine according to a second embodi-
ment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0010] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings. The
present invention is not limited to the embodiments.

(FIRST EXEMPLARY EMBODIMENT)

[0011] Hereinafter, a front-loading-type washing ma-
chine according to a first embodiment of the present in-
vention will be described using Fig. 1.
[0012] Fig. 1 is a cross-sectional view of the front-load-
ing-type washing machine according to the first embod-
iment of the present invention.
[0013]   As shown in Fig. 1, the front-loading-type wash-
ing machine according to the embodiment includes at
least rotary drum 4, water tub 3, motor 6, water supply
valve 7b, drain valve 8b which is a drainage section, and
control unit 11.
[0014] Water tub 3 is swingably provided in main body
1 and rotary drum 4 is rotatably provided in water tub 3.
Rotary drum 4 is driven in a rotary manner around rotary
axis 4a in normal or reverse rotation direction by motor
6 which is attached to the outside of the rear side of water
tub 3.
[0015] On inner circumferential wall 4c of rotary drum
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4, for example, plural agitating protrusions 4b which ag-
itate laundry such as clothes and plural through holes 4e
which communicate with the inside of water tub 3 are
provided. On rear wall 4d that is the bottom of rotary drum
4, plural rear openings 4g are formed in a circumferential
direction. Rear openings 4g are provided so as to face
air inlet 18 formed on the upper side of the rear side of
water tub 3.
[0016] In addition, rotary axis 4a of rotary drum 4 is
provided to be inclined downward from the opening front
side to the rear side at, for example, an angle θ = 20615
degrees from a horizontal direction X. Opening 13 of wa-
ter tub 3 can be provided upward by inclining rotary axis
4a in this manner. Therefore, a user can put in or take
out laundry such as clothes from rotary drum 4 through
opening 13 of water tub 3 without bending over a great
deal.
[0017] At this time, water tub 3 is provided in main body
1 with the same inclination as rotary drum 4. Therefore,
in comparison with a case where rotary axis 4a is hori-
zontal, the water supplied to water tub 3 is collected in
the rear side, and a deep water storage state can be
obtained even with a small  amount of water. As a result,
because favorable contact with laundry is made even
with a small amount of water, it is possible to heighten a
rinsing effect. Accordingly, during the drainage, even
when a water level in rotary drum 4 is lowered, the water
penetrates into the laundry for a long time to improve
rinsing performance in comparison with the case where
rotary axis 4a is horizontal. When there is no need to
consider the amount of water supplied, rotary axis 4a
may be horizontal or may have an inclination angle θ of
less than 5 degrees. Therefore, the degree of freedom
in design for the front-loading-type washing machine is
improved.
[0018] In addition, on the front surface of main body 1,
door 5, which faces opening 13 of water tub 3 and can
be freely opened or closed, is provided and a user can
put laundry such as clothes in rotary drum 4 through door
5. At the edge of opening 13 of water tub 3, circular seal-
ing material 14 having elastic force is mounted. Even
when water tub 3 vibrates right to left, up and down or
back and forth, sealing material 14 is deformed to press
the rear side of door 5, and therefore, sealability between
water tub 3 and door 5 is maintained.
[0019] On the upper side of water tub 3, water supply
unit 7 which supplies water to water tub 3 is provided.
Water supply unit 7 includes water supply valve 7b, de-
tergent container 7a to which water is supplied by open-
ing or closing water supply valve 7b and water supply
path 7c which supplies detergent in detergent container
7a and water to water tub 3.
[0020] On the lower side of water tub 3, drain unit 8
which drains water from water tub 3 is provided. Drain
unit 8 includes drain pipe 8a of which one end is con-
nected with the lowest part of water tub 3 and drain valve
8b. Drain valve  8b is opened to drain the water in water
tub 3 through drain pipe 8a when needed, such as after

a washing step is ended or when a rinsing step is ended,
and closed to stop water drainage.
[0021] On the downstream side of drain pipe 8a, drain
filter 8c which is detachable from the outside of main
body 1 is provided. Drain filter 8c collects lint included in
water drainage.
[0022] On the lower side of the rear side of water tub
3, drying unit 9 is provided. Drying unit 9 has blower 9c,
circulating path 9d, inlet 9e, outlet 9f, dehumidifier 9g and
heater 9h.
[0023] Blower 9c suctions air from outlet 9f which ex-
pels air from water tub 3 and rotary drum 4. Inlet 9e is
provided on the rear side of water tub 3 and sends the
suctioned air by blower 9c into rotary drum 4. The highly
humid air from outlet 9f is dehumidified by dehumidifier
9g. The dehumidified air is heated by heater 9h provided
on the lower side from dehumidifier 9g to become high-
temperature air. Dehumidifier 9g and heater 9h are pro-
vided in circulating path 9d which connects blower 9c
and inlet 9e. Dehumidifier 9g and heater 9h may be con-
figured by a heat pump unit, or heater 9h may be config-
ured by a heater and dehumidifier 9g may be configured
by a water-cooling type or air-cooling type dehumidifier
system.
[0024] On the lower side of the front side of water tub
3, circulating water path 31, which ejects the water in
water tub 3 into rotary drum 4, and circulation pump 30,
which suctions the water in water tub 3 and supplies the
water to circulating water path 31, are provided. Circula-
tion pump 30 is fixed to base  plate 1a that is the bottom
of main body 1, and suctions the water in water tub 3 to
supply the water to circulating water path 31 through cir-
culating water ejection pipe 32. The supplied water is
ejected into rotary drum 4 from opening 15 of rotary drum
4 through circulating water path 31.
[0025] Specifically, circulating water ejection pipe 32
of circulating water path 31 is connected to ejection port
51 provided on front end wall 3f which is on the circum-
ferential edge in the end of opening 13 of water tub 3
from the side of door 5. As indicated by the arrow A in
Fig. 1, the water is ejected into rotary drum 4 through a
flow path formed between the back surface of front end
wall 3f of water tub 3 and the front surface of front end
wall 4f of rotary drum 4 corresponding to the back surface
of front end wall 3f.
[0026] Accordingly, as necessary, during each step of
washing preparation, washing, rinsing and the like in
which the amount of clothes is detected, the water in
water tub 3 is circulated so as to prevent the detergent
from being dissolved early and the laundry from being
biased and improve washing and rinsing performance.
[0027] Ejection port 51 for the water from circulating
water ejection pipe 32 is provided at a position in which
the ejection port is not brought into contact with the laun-
dry in rotary drum 4. Therefore, it is possible to prevent
the laundry from being caught and disturbing the opera-
tion or being damaged during the washing, rinsing and
drying steps.
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[0028] When the water is simply ejected into rotary
drum 4 from ejection port 51, as indicated by the arrow
B in Fig. 1, the water can be ejected only to a part  of the
laundry in rotary drum 4, and therefore, a circulation effect
cannot be utilized sufficiently. On the other hand, for ex-
ample, when an ejection nozzle having plural ejection
ports 51 is used for ejecting water in a wide area from
ejection port 51, the force of water is reduced and as
indicated by the arrow C in Fig. 1, the water can be ejected
only to a part of the laundry in rotary drum 4. Then, while
the pump pressure of circulation pump 30 may be in-
creased to eject water vigorously, the pump pressure is
increased, and a cost is increased. Therefore, in the first
embodiment, for example, using a DC brushless motor
capable of controlling the rotation speed in circulation
pump 30 which circulates the water in water tub 3, the
flow volume and the flow rate of water to be ejected are
adjusted. Accordingly, the water can be supplied to a
wide area and at the optimal position of the laundry in
water tub 3 by circulation pump 30 without providing a
special nozzle. As a result, washing performance and
rinsing performance are improved. In addition, because
the water is not wastefully supplied to a space where the
laundry is not placed, wasteful electric power consump-
tion can be suppressed and abnormal foam generation
due to water containing detergent can be suppressed.
[0029] Further, a cloth amount detector (not shown)
which detects the amount of the laundry put in rotary
drum 4 is provided in main body 1.
[0030] Hereinafter, an example of a method of detect-
ing the close amount detector will be described.
[0031] First, motor 6 is driven in a rotary manner. At
this time, the rotation speed of rotary drum 4 is increased
to the extent that the laundry adheres to inner circumfer-
ential wall 4c of rotary drum 4, for example, 100 rpm to
140 rpm. Rotary drum 4 is continuously rotated at the
aforementioned rotation speed for a predetermined time
and then, motor 6 is turned off. At this time, rotary drum
4 is continuously rotated due to the inertia of rotary drum
4. Accordingly, motor 6 of rotary drum 4 is rotated. Then,
the rotation of rotary drum 4 is stopped by resistance
such as friction. The time from the stop of electric power
to the stop of rotary drum 4 is lengthened when the
amount of laundry is large and shortened when the
amount of laundry is small. Here, using the fact that the
difference in time required for stopping rotary drum 4 is
proportional to the amount of laundry, the amount of laun-
dry is detected.
[0032] Furthermore, on the rear side of lower part 3b
of water tub 3, water level detector 10 which detects the
amount of water supplied to rotary drum 4 is provided.
Water level detector 10 is configured in such a manner
that air trap 10a provided at a predetermined position
near lower part 3b of rotary drum 4 is brought into contact
with a pressure detector (not shown) through hose 10b.
The pressure detector includes, for example, a ferrite al-
loy integrated with a bellows part that moves due to pres-
sure and a coil on the fixing side which surrounds the

upper part of the outer circumference of the ferrite. Then,
using a change in inductance between the ferrite and the
coil, a moving stroke distance is converted to a pressure
inside air trap 10a. Water level detector 10 is exposed to
the atmosphere when there is no water in air trap 10a,
and the output from the pressure detector is constant.
[0033] In this manner, water level detector 10 generally
performs sensing by measuring the pressure inside air
trap 10a using an air trap mechanism and can properly
calculate the water level in water tub 3 without influence
on the variation of a water level sensor by measuring the
time until the pressure inside  air trap 10a is changed to
a stable atmosphere release pressure.
[0034] In addition, the output from water level detector
10 is changed due to the rotation, such as the existence
of the rotation and the rotation speed of rotary drum 4
during the washing and rinsing steps, of rotary drum 4.
Therefore, control unit 11, which will be described later,
has plural frequencies corresponding to the rotation
speed of rotary drum 4 and a water level table. That is,
even when rotary drum 4 is stopped or being rotated, the
water level can be detected.
[0035] On the upper side of water tub 3, rotation speed
detector 21 which detects the rotation speed of rotary
drum 4 and control unit 11 are provided.
[0036] The configuration of control unit 11 in the front-
loading-type washing machine according to the embod-
iment will be described below using Fig. 2.
[0037] Fig. 2 is a block diagram describing a control
circuit in front-loading-type washing machine according
to the embodiment.
[0038] As shown in Fig. 2, control unit 11 includes at
least, controller 11a, for example, having a microproces-
sor and the like, input setting section 11b, display 11c,
storage section 11e and time measuring section 11f.
[0039] First, when a method of controlling the front-
loading-type washing machine is input through input set-
ting section 11b, controller 11a of control unit 11 displays
the method on display 11c. Controller 11a of control unit
11 automatically controls motor 6, drain valve 8b, circu-
lation pump 30 and water  supply valve 7b through power
switching section 11d according to an input mode setting
and a control program stored in storage section 11e. Ac-
cordingly, control unit 11 controls a series of washing,
rinsing, spin-drying steps.
[0040] Controller 11a supplies water, drains water or
drives rotary drum 4 based on signals from time meas-
uring section 11f which measures time, water level de-
tector 10 and rotation speed detector 21. Thus, the time
required for each operation and timing including the out-
puts from various sensors such as water level detector
10 and rotation speed detector 21 is figured out, and all
the input and output controls can be managed by means
of time. As a result, the time from the start of the washing
step to the end of the spin-drying step is properly con-
trolled to obtain a stable cleaning effect.
[0041] The operations and actions of the thus-config-
ured front-loading-type washing machine will be de-
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scribed below using Fig. 3 with reference to Fig. 1.
[0042] Since the existence of a drying function in the
embodiment is irrelevant, the description of a drying step
will be omitted.
[0043] In addition, in the following description, the op-
eration that water is removed during the drainage will be
described as drainage and spin-drying. In order to differ-
entiate a drainage and spin-drying operation during a
rinsing step and a drainage and spin-drying operation
during a spin-drying step, drainage and spin-drying dur-
ing a rinsing step is described as an intermediate drain-
age and spin-drying operation, and drainage and spin-
drying during a spin-drying step is described as a final
drainage and spin-drying operation.
[0044]   First, door 5 is opened and laundry such as
clothes is put in rotary drum 4 from opening 13 of water
tub 3. Next, when a start switch (not shown) is manipu-
lated to start operation, the amount of the laundry is de-
tected by means of cloth amount detection with the rota-
tion of rotary drum 4.
[0045] Water supply valve 7b is opened and water, of
the amount of water set in advance according to the de-
tected amount of the laundry, is supplied to water tub 3.
At this time, the detergent accommodated in detergent
container 7a is introduced into water tub 3 by using the
water supply.
[0046] When the water level of water tub 3 is a prede-
termined level or more, controller 11a operates circula-
tion pump 30 to accelerate the dissolution of the deter-
gent. In addition, controller 11a controls motor 6 to drive
rotary drum 4 in a rotary manner. Accordingly, an agita-
tion operation, so-called tumbling, that the laundry in ro-
tary drum 4 is lifted up in a rotation direction by agitating
protrusions 4b and falls from the upper side of rotary drum
4 on the water surface of the water in which the detergent
is dissolved due to the laundry’s own weight, is repeatedly
performed. As a result, contamination is removed by the
detergent penetration into the laundry and the detergent
discharge from the laundry Next, after a predetermined
time has elapsed, controller 11a opens drain valve 8b
through power switching section 11d, and discharges the
contaminated water in water tub 3 from drain pipe 8a,
and the washing step is ended.
[0047] Hereinafter, steps after the washing step will be
described using Fig. 3.
[0048] Fig. 3 is a time chart showing operations of a
rinsing step and a  spin-drying step of the front-loading-
type washing machine according to the first embodiment
of the present invention.
[0049] In a first rinsing step, each operation of inter-
mediate spin-drying, which mainly performs spin-drying,
and water supply and agitation, which mainly performs
rinsing, is sequentially performed.
[0050] First, as shown in Fig. 3, in the intermediate
spin-drying operation, controller 11a starts a balance
controlling process for reducing vibration that is gener-
ated by the laundry in rotary drum 4 when rotary drum 4
is rotated at a high speed. The balance controlling proc-

ess is usually performed, for example, by rotating rotary
drum 4 at a rotation speed of 50 rpm, and generally, for
example, by detecting the vibration of rotary drum 4 using
an vibration detection sensor (not shown) such as an
acceleration sensor or the like.
[0051] After the balance controlling process is com-
pleted, controller 11a increases the rotation speed of ro-
tary drum 4 to, for example, a predetermined rotation
speed of about 900 rpm, and the water is removed from
the laundry due to centrifugal force. After the rotation
speed reaches the predetermined rotation speed, the ro-
tation speed of rotary drum 4 is maintained during a pre-
determined time t1. Then, the driving of motor 6 is
stopped. When the rotation of rotary drum 4 is stopped,
the intermediate spin-drying operation is ended, and the
operation is shifted to the next water supply and agitation.
At this time, the laundry adheres to inner circumferential
wall 4c of rotary drum 4.
[0052] In the water supply and agitation operation, first,
controller 11a opens water supply valve 7b while rotating
rotary drum 4 in a predetermined direction  and collects
water in water tub 3. At this time, for example, the rotation
speed of rotary drum 4 is about 80 rpm, at which the
laundry adheres to inner circumferential wall 4c of rotary
drum 4.
[0053] Then, when the water is collected in water tub
3 and water level detector 10 detects a water level h1,
controller 11a controls water supply valve 7b to stop the
water supply and turns on circulation pump 30. Accord-
ingly, the water is ejected from ejection port 51 to the
laundry in rotary drum 4. At this time, the rotation speed
of rotary drum 4 is increased from 80 rpm, for example,
to about 170 rpm to remove lint of the laundry by drain
filter 8c.
[0054] When a predetermined time T has elapsed
since an increase in the rotation speed of rotary drum 4
was started, controller 11a reduces the rotation speed of
motor 6.
[0055] Controller 11a performs the tumbling operation
in which the laundry in rotary drum 4 is agitated, water
supply to water tub 3 is started and the operation of cir-
culation pump 30 is stopped. In the tumbling operation,
the rotation direction of rotary drum 4 may be forward-
reversal rotation or may be rotation in a predetermined
direction. Therefore, the laundry is detached from inner
circumferential wall 4c of rotary drum 4, agitated in the
water collected in water tub 3 and rinsed.
[0056] During the operation, when water is collected
in water tub 3 and water level detector 10 detects a water
level h2, controller 11a controls water supply valve 7b to
stop water supply. When a predetermined time t2 has
elapsed since the water supply was stopped, controller
11a stops the operation of rotary drum  4. The predeter-
mined time t2 is set to be longer than the predetermined
time t1 in which rotary drum 4 is rotated at a high rotation
speed to have sufficient rinsing performance during the
intermediate spin-drying in the first rinsing step. There-
fore, the water supply and agitation is ended, and the
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first rinsing step is ended. Then, the operation is shifted
to a second rinsing step which is the next step.
[0057] In the second rinsing step, each operation of
intermediate drainage and spin-drying, which mainly per-
forms spin-drying, and water supply and agitation, which
mainly performs rinsing, is sequentially performed.
[0058] As shown in Fig. 3, in the intermediate drainage
and spin-drying operation, controller 11a rotates rotary
drum 4 in a predetermined direction. At this time, the
rotation direction may be the same as or reverse to the
rotation direction of the water supply and agitation oper-
ation in the first rinsing step.
[0059] First, rotary drum 4 is rotated in a predetermined
direction at a rotation speed of, for example, 80 rpm,
which is a first rotation speed, at which the laundry ad-
heres to inner circumferential wall 4c of rotary drum 4
during the drainage. The rotation speed of rotary drum 4
may be, for example, 50 rpm to 120 rpm, which is a ro-
tation speed at which the laundry adheres to inner cir-
cumferential wall 4c of rotary drum 4, and a rotation
speed, for example, in a range of 80 rpm to 100 rpm is
preferable. Moreover, the rotation speed of rotary drum
4 may not be constant and may be increased to a pre-
determined rotation speed in a stepwise or proportional
manner.
[0060] After a time t3, which is a first predetermined
time, has elapsed since  the rotation of rotary drum 4 was
started in a predetermined direction, controller 11a con-
trols drain valve 8b to start drainage of the water in water
tub 3. Accordingly, the water level of the water in water
tub 3 is gradually lowered. At the same time, controller
11a increases the rotation speed of rotary drum 4 to a
second rotation speed of, for example, about 500 rpm
based on the signal from water level detector 10. At this
time, the laundry in rotary drum 4 is rotated in a state
where the laundry adheres to inner circumferential wall
4c of rotary drum 4. Here, the time t3 which is the first
predetermined time is the time until rotary drum 4 has a
predetermined rotation speed in a predetermined direc-
tion.
[0061] In addition, in the intermediate drainage and
spin-drying during the second rinsing step, the first rota-
tion speed of rotary drum 4 is lower than the second ro-
tation speed in the intermediate spin-drying during the
first rinsing step. That is, the rotation speed of rotary drum
4 is reduced so that water in the laundry is prevented
from being completely removed. As a result, rinsing per-
formance can be maintained without reducing centrifugal
force due to the weight of the laundry containing water.
[0062] In addition, controller 11a starts driving of cir-
culation pump 30 before drainage of the water in water
tub 3 is started during the rotation of rotary drum 4.
[0063] In other words, after a time t4, which is a second
predetermined time, has elapsed since the rotation of
rotary drum 4 was started in a predetermined direction,
controller 11a starts driving of circulation pump 30.
[0064]   The water which has passed through circulat-
ing water path 31 from water tub 3 is ejected from ejection

port 51 to the laundry in rotary drum 4 by circulation pump
30. At this time, the laundry absorbs the ejected water
and also, water is removed due to centrifugal force by
the rotation of rotary drum 4. The laundry is repeatedly
subjected to water absorption and spin-drying.
[0065] The replacement of water with respect to the
laundry is promoted and a detergent component in the
laundry is dissolved in the water around the laundry. A
detergent component remaining in the laundry, such as
foam or the like, can be effectively removed. Therefore,
the detergent component remaining in the laundry is de-
creased in a short period of time.
[0066] When the drainage proceeds and water level
detector 10 detects a predetermined water level h3, con-
troller 11a stops the driving of circulation pump 30. The
predetermined water level h3 is a water level to the extent
that circulation pump 30 does not cause air entrainment.
Accordingly, the air entrainment of circulation pump 30
is prevented, and the water in water tub 3 can be effec-
tively circulated through circulating water ejection pipe
32.
[0067] Next, after a predetermined time t5 has elapsed
since the rotation of rotary drum 4 at a high speed was
started in the intermediate drainage and spin-drying step,
controller 11a stops the rotation of rotary drum 4. When
the rotation of rotary drum 4 is stopped, the intermediate
drainage and spin-drying operation is ended, and the op-
eration proceeds to the water supply and agitation oper-
ation in the next second rinsing step.
[0068] In the water supply and agitation operation, con-
troller 11a opens water  supply valve 7b to collect water
in water tub 3 and starts a tumbling operation which ag-
itates rotary drum 4.
[0069] Next, when the water is collected in water tub
3 and water level detector 10 detects a water level h4,
controller 11a controls water supply valve 7b to stop the
water supply and starts driving of circulation pump 30 at
the same time.
[0070] Then, after a predetermined time t6 has elapsed
since the water supply was stopped, controller 11a stops
the operations of rotary drum 4 and circulation pump 30
in order to end the water supply and agitation operation.
Therefore, the second rinsing step is ended, and the op-
eration is shifted to the final drainage and spin-drying in
the next spin-drying step.
[0071] In the final drainage and spin-drying operation,
first, controller 11a rotates rotary drum 4 in a predeter-
mined direction. The rotation direction may be the same
as or reverse to the rotation direction of the water supply
and agitation operation in the first and second rinsing
steps.
[0072] In addition, rotary drum 4 is rotated in a prede-
termined direction at a rotation speed of, for example, 80
rpm, which is a predetermined rotation speed, at which
the laundry adheres to inner circumferential wall 4c of
rotary drum 4 during the drainage. The rotation speed of
rotary drum 4 may be, for example, 50 rpm to 120 rpm,
which is a rotation speed at which the laundry adheres
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to inner circumferential wall 4c of rotary drum 4, and a
rotation speed, for example, in a range of 80 rpm to 100
rpm is preferable. Moreover, the rotation speed of rotary
drum 4 may not be constant and may be increased to a
predetermined rotation speed in a stepwise or propor-
tional manner.
[0073] Next, after a predetermined time t7 has elapsed
since the rotation of rotary drum 4 was started in a pre-
determined direction, controller 11a controls drain valve
8b to start drainage of the water in water tub 3. Accord-
ingly, the water level of the water in water tub 3 is grad-
ually lowered. At the same time, controller 11a increases
the rotation speed of rotary drum 4 to a high rotation
speed of, for example, about 900 rpm based on the signal
from water level detector 10. At this time, the laundry in
rotary drum 4 is rotated in a state where the laundry ad-
heres to inner circumferential wall 4c of rotary drum 4.
[0074] Controller 11a starts driving of circulation pump
30 before drainage of the water in water tub 3 is started
during the rotation of rotary drum 4 in a predetermined
direction.
[0075] In other words, after a predetermined time t8
has elapsed since the rotation of rotary drum 4 was start-
ed in a predetermined direction, controller 11a starts driv-
ing of circulation pump 30. The water which has passed
through circulating water path 31 from water tub 3 is eject-
ed from ejection port 51 to the laundry in rotary drum 4
by circulation pump 30. At this time, the laundry absorbs
water by means of the ejected water. Furthermore, water
is removed due to centrifugal force by the rotation of ro-
tary drum 4. The laundry is repeatedly subjected to water
absorption and spin-drying. The replacement of water
with respect to the laundry is promoted and a detergent
component in the laundry is dissolved in the water
present around the laundry. A detergent component re-
maining in the laundry can be effectively removed. There-
fore, the detergent component remaining in the laundry
is decreased in a short period of time.
[0076] Then, when the drainage proceeds and water
level detector 10 detects a predetermined water level h5,
controller 11a stops the driving of circulation pump 30.
Accordingly, while the water level falls to the predeter-
mined water level h5 from the predetermined water level
h4, the water from circulating water path 31 can be eject-
ed to the laundry in rotary drum 4. Thus, an amount of
water absorption of the laundry is increased without in-
creasing the amount of water supplied and an amount of
the detergent component remaining in the laundry can
be reduced. The predetermined water level h5 is a water
level to the extent that circulation pump 30 does not cause
air entrainment. Accordingly, the air entrainment of cir-
culation pump 30 is prevented and the water in water tub
3 can be effectively circulated through circulating water
ejection pipe 32.
[0077] Next, after a predetermined time t9 has elapsed
since the rotation of rotary drum 4 at a high speed was
started in the final drainage and spin-drying operation,
controller 11a stops the rotation of rotary drum 4. When

the rotation of rotary drum 4 is stopped, the intermediate
drainage and spin-drying operation is ended, and the
spin-drying step is ended.
[0078] As described above, according to the embodi-
ment, since a time point when the rotation of rotary drum
4 was started in a predetermined direction is set as a
reference to set a time to start the drainage, the time until
the drainage is started can be fixed. Therefore, the time
of starting the drainage is properly controlled to shorten
time and obtain a stable cleaning effect.
[0079] Further, according to the embodiment, a time
point when the rotation of  rotary drum 4 is started in a
predetermined direction is set as a reference to set an
ejection start time of water which is circulated in circulat-
ing water path 31 to be ejected. Therefore, the time of
starting the circulation of water is properly controlled to
obtain a high cleaning effect.
[0080] In the embodiment, the activation of circulation
pump 30 has been described using an example defined
by the time from time measuring section 11f, and is not
limited thereto. Controller 11a may perform control in
such a manner that circulation pump 30 is activated after
the rotation speed of rotary drum 4 reaches a predeter-
mined rotation speed. The details will be described in the
following second embodiment.

(SECOND EXEMPLARY EMBODIMENT)

[0081] Fig. 4 is a time chart showing operations of a
rinsing step and a spin-drying step of a front-loading-type
washing machine according to a second embodiment of
the present invention.
[0082] In the embodiment, intermediate drainage and
spin-drying in a second rinsing step and final drainage
and spin-drying in a spin-drying step are different from
those in the first embodiment. Other configurations and
operations are the same as in the first embodiment, the
same reference numerals are attached to the same com-
ponents, and as a detailed description, the detailed de-
scription of the first embodiment is used.
[0083] Here, the intermediate drainage and spin-dry-
ing in the second rinsing step and the final drainage and
spin-drying in the spin-drying step will be described in
detail.
[0084] As shown in Fig. 4, in the intermediate drainage
and spin-drying, first, controller 11a rotates rotary drum
4 in a predetermined direction. At this time, the rotation
direction may be the same as or reverse to the rotation
direction of the water supply and agitation operation in
the first rinsing step.
[0085] Rotary drum 4 is rotated in a predetermined di-
rection at a predetermined rotation speed of, for example,
80 rpm, which is a first rotation speed, at which the laun-
dry adheres to inner circumferential wall 4c of rotary drum
4 during the drainage. The rotation speed of rotary drum
4 may be, for example, 50 rpm to 120 rpm, which is a
rotation speed at which the laundry adheres to inner cir-
cumferential wall 4c of rotary drum 4, and a rotation
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speed, for example, in a range of 80 rpm to 100 rpm is
preferable. Moreover, the rotation speed of rotary drum
4 may not be constant and may be increased to a pre-
determined rotation speed in a stepwise or proportional
manner.
[0086] When rotation speed detector 21 detects that
the rotation speed of rotary drum 4 has reached a pre-
determined rotation speed since the rotation of rotary
drum 4 was started in a predetermined direction, control-
ler 11a starts driving of circulation pump 30. Accordingly,
in a state where the rotation speed of rotary drum 4 is
constant, water can be stably ejected to the laundry
through circulating water path 31 in rotary drum 4. As a
result, rinsing performance of the laundry is improved.
[0087] After a time t13, which is a first predetermined
time, has elapsed since the rotation of rotary drum 4
reached the first predetermined rotation speed, controller
11a controls drain valve 8b to start drainage of the water
in water tub  3. Accordingly, the water level of the water
in water tub 3 is gradually lowered. At the same time,
controller 11a increases the rotation speed of rotary drum
4 to a high rotation speed, which is a second rotation
speed of, for example, about 500 rpm based on the signal
from water level detector 10. At this time, the laundry in
rotary drum 4 is rotated in a state where the laundry ad-
heres to inner circumferential wall 4c of rotary drum 4.
[0088] In the intermediate drainage and spin-drying
during the second rinsing step, the first rotation speed of
rotary drum 4 is lower than the second rotation speed in
the intermediate spin-drying during the first rinsing step
which has been described in the first embodiment. That
is, the rotation speed of rotary drum 4 is reduced so that
water in the laundry is prevented from being completely
removed. As a result, rinsing performance can be main-
tained without reducing centrifugal force due to the
weight of the laundry containing water.
[0089] Next, after a time t14, which is a second prede-
termined time, has elapsed since the drainage was start-
ed, controller 11a stops driving of circulation pump 30.
Then, after the rotation speed of rotary drum 4 reaches
the first rotation speed, the operation can be shifted to
the next operation. As a result, a reduction in rinsing per-
formance of the laundry due to centrifugal force does not
occur.
[0090] Next, after a predetermined time t15 has
elapsed since the water level in water tub 3 became zero,
controller 11a stops the operation of rotary drum 4. Then,
the intermediate drainage and spin-drying step is ended
by stopping the rotation of rotary drum 4, and the oper-
ation proceeds to the next operation of  water supply and
agitation.
[0091] In the water supply and agitation, first, controller
11a opens water supply valve 7b to collect water in water
tub 3 and starts a tumbling operation which agitates rotary
drum 4.
[0092] Next, when the water is collected in water tub
3 and water level detector 10 detects a water level h14,
controller 11a controls water supply valve 7b to stop the

water supply.
[0093] Then, after a predetermined time t16 has
elapsed since the water supply was started, controller
11a starts driving of circulation pump 30. At this time, the
water is collected in water tub 3 to the water level h14
and the tumbling operation is performed. Accordingly, a
detergent component is dissolved out from the laundry
in water tub 3 so that rinsing performance is improved.
[0094] After a predetermined time t17 has elapsed
since the water supply was stopped, controller 11a stops
the operation of rotary drum 4 and circulation pump 30
to end the water supply and agitation. Therefore, the sec-
ond rinsing step is ended and the operation is shifted to
final drainage and spin-drying in the next spin-drying
step.
[0095] In the final drainage and spin-drying, first, during
the drainage, controller 11a rotates rotary drum 4 in a
predetermined direction at a predetermined rotation
speed of, for example 80 rpm, at which the laundry ad-
heres to inner circumferential wall 4c of rotary drum 4.
The rotary drum rotates in a predetermined direction. At
this time, the rotation direction may  be the same as or
reverse to the rotation direction of the water supply and
agitation in the first and second rinsing steps.
[0096] In addition, the rotation speed of rotary drum 4
may be a rotation speed of, for example, 50 rpm to 120
rpm, at which the laundry adheres to inner circumferential
wall 4c of rotary drum 4, and a rotation speed, for exam-
ple, in a range of 80 rpm, to 100 rpm is preferable. Then,
the rotation speed of rotary drum 4 may not be constant
and may be increased to a predetermined rotation speed
in a stepwise or proportional manner.
[0097] Next, when rotation speed detector 21 detects
that the rotation speed of rotary drum 4 reaches a pre-
determined rotation speed, controller 11a starts driving
of circulation pump 30.
[0098] After a predetermined time t18 has elapsed
since the rotation speed of rotary drum 4 reached a pre-
determined rotation speed, controller 11a controls drain
valve 8b to start drainage of the water in water tub 3.
Accordingly, the water level in water tub 3 is gradually
lowered. At the same time, controller 11a increases the
rotation speed of rotary drum 4 to for example, about 900
rpm based on the signal from water level detector 10. At
this time, the laundry in rotary drum 4 is rotated in a state
where the laundry adheres to inner circumferential wall
4c of rotary drum 4.
[0099] Next, after a predetermined time t19 has
elapsed since the drainage was started, controller 11a
stops circulation pump 30.
[0100] In addition, after a predetermined time t20 has
elapsed since the water  level in water tub 3 became
zero, controller 11a stops the operation of rotary drum 4.
The final drainage and spin-drying step is ended by stop-
ping the rotation of rotary drum 4, and the spin-drying
step is ended.
[0101] As described above, according to the embodi-
ment, in the second rinsing step, rotary drum 4 is rotated
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in a predetermined direction before the drainage is start-
ed. After the rotation speed of rotary drum 4 has reached
a predetermined rotation speed, driving of circulation
pump 30 is started. Therefore, in a state where the rota-
tion of rotary drum 4 is stable, the water in water tub 3
can be circulated, and thus, rinsing performance is further
improved.
[0102] In the embodiment, an example in which the
drainage is started and the rotation speed of rotary drum
4 is increased from the first rotation speed to the second
rotation speed has been described, but the embodiment
is not limited thereto. For example, when the rotation
speed of rotary drum 4 may be increased from the first
rotation speed to the second rotation speed before the
drainage or during the drainage and at least, the laundry
adheres to the inner surface of rotary drum 4 during the
drainage, the same effect can be obtained.
[0103] In the embodiment, through holes 4e are pref-
erably provided over entire inner circumferential wall 4c
of rotary drum 4, but the embodiment is not limited there-
to. For example, the through holes may be formed par-
tially on inner circumferential wall 4c of rotary drum 4,
and the arrangement thereof is not particularly limited as
long as the inside of water tub 3 communicates with the
inside of rotary drum 4.
[0104]   In the embodiment, an example in which water
supply unit 7 is provided on the upper side of water tub
3 has been described, but the embodiment is not limited
thereto. The water supply unit may be provided on the
rear side, lateral side or bottom side of water tub 3 as
long as the water can be supplied to water tub 3 and
rotary drum 4.
[0105] In the embodiment, an example in which drain
valve 8b is used as a drainage section has been de-
scribed, but the embodiment is not limited thereto. The
drainage section may include, for example, a drain pump
and perform drainage of the water in water tubs 3 using
the drain pump.
[0106] In the embodiment, a configuration in which cir-
culation pump 30 is provided on base plate 1a which is
the bottom of main body 1 has been described, but the
embodiment is not limited thereto. For example, circula-
tion pump 30 may be provided on lower part 3b of water
tub 3 to circulate the water in water tub 3.
[0107] In the embodiment, an example in which one
circulating water ejection pipe 32 is provided has been
described, but the embodiment is not limited thereto. Plu-
ral circulating water ejection pipes 32 may be provided.
[0108] In addition, in the embodiment, an example in
which ejection port 51 is provided only in the lower part
has been described, but the embodiment is not limited
thereto. That is, ejection port 51 may be provided not
only in the lower part but also the upper part as long as
the ejection port has a position with which the laundry in
rotary drum 4 is not brought into contact, and plural ejec-
tion ports may be provided.
[0109] In addition, in the embodiment, an example in
which the control of the rotation speed of circulation pump

30 is performed only with ON and OFF control has been
described, but the embodiment is not limited thereto. For
example, the rotation speed of circulation pump 30 may
be controlled by changing the rotation speed in each step
or according to an amount of laundry, as described below.
[0110] Specifically, in a normal washing step, circula-
tion pump 30 operates at a rotation speed of, for example,
about 3500 rpm and supplies about 20L water per minute
to the laundry in water tub 3 so as to improve washing
performance and rinsing performance. At this time, water
is ejected from ejection port 51 in a direction of the arrow
A in Fig. 1. On the other hand, when it is determined that
the amount of laundry detected by the cloth amount de-
tector is smaller than a predetermined value, the rotation
speed of circulation pump 30 is reduced to, for example,
about 2500 rpm, and the circulating water to be supplied
is set to about 15L per minute. At this time, since the
water was ejected from ejection port 51 in a direction of
the arrow B in Fig, 1 by reducing the force of circulation
pump 30, the ejection angle in a vertical direction is nearly
horizontal and the degree of spreading in a horizontal
direction is small. Accordingly, when the amount of laun-
dry is small, the water can be effectively supplied to the
laundry by avoiding a state where the ejected circulating
water does not hit the laundry on the lower side of the
inside of water tub 3.
[0111] In the embodiment, the rotation speed of rotary
drum 4 is not particularly limited and a setting can be
arbitrarily changed according to an amount of laundry or
a degree of contamination. Moreover, in the embodiment,
in relation to the ON and OFF control of circulation pump
30, circulation pump 30 is kept turned on during the rins-
ing step after circulation pump 30 is turned on, but the
on period is not particularly limited, and ON and OFF
control may be performed as necessary.
[0112] In addition, in the embodiment, the front-load-
ing-type washing machine has been described as an ex-
ample, but the embodiment is not limited thereto. For
example, the same effect can be obtained from a pulsator
agitation type or agitator type vertical washing machine
(top-loading-type washing machine). In the case of the
vertical washing machine, in order for water to penetrate
uniformly, laundry may become wet uniformly from the
outer circumferential side of the laundry using a shower
provided outside the rotary drum. When the rotary drum
is rotated during the drainage, the agitating blade and
the rotary drum may integrally behave and thus, the laun-
dry may absorb water or the water may be removed from
the laundry by making the laundry adhere to the rotary
drum.
[0113] As described above, according to the present
invention, in the second rising step, rotary drum 4 is ro-
tated in a predetermined direction before the drainage is
started. Then, controller 11a drives drain valve 8b to drain
water and at least during the drainage, performs control
in such a manner that the rotation speed of rotary drum
4 becomes a rotation speed at which the laundry adheres
to inner circumferential wall 4c of rotary drum 4. Accord-
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ingly, the detergent component included in the laundry
is removed from the laundry due to the centrifugal force
by the increase of the rotation speed of rotary drum 4.
By the spin-drying due to the centrifugal force and the
driving of circulation pump 30, the ejected water is ab-
sorbed again into the laundry and the removed  water is
replenished. As a result, by repeatedly performing water
absorption and water-removal, the detergent component
in the laundry is effectively removed and thus, rinsing
performance of the laundry is improved.
[0114] In addition, according to the present invention,
because water is removed during water absorption, the
water does not need to be repeatedly supplied to or
drained from water tub 3. Accordingly, it is possible to
increase a total amount of water absorption of the laundry
without increasing an amount of water supplied, and wa-
ter saving properties of the front-loading-type washing
machine are improved. While the moisture in the laundry
is maintained at a certain degree, the water is removed,
and therefore, rotary drum 4 can be rotated with a stable
centrifugal force.

INDUSTRIAL APPLICABILITY

[0115] In the front-loading-type washing machine ac-
cording to the present invention, rinsing performance can
be improved by repeatedly subjecting water absorption
from rinsing water during the drainage and spin-drying
by the rotation of the rotary drum to the laundry to make
the detergent component dissolve out from the laundry.
Therefore, the present invention can be also applied to
a cleaning apparatus for fiber and the like and an indus-
trial cleaning machine mainly used for washing with wa-
ter, as well as a household washing machine.

REFERENCE MARKS IN THE DRAWINGS

[0116]

1 Main body
1a Base plate
3 Water tub
3f Front end wall
4 Rotary drum
4a Rotary axis
4b Agitating protrusion
4c Inner circumferential wall
4d Rear wall
4e Through hole
4f Front end wall
4g Rear opening
5 Door
6 Motor
7 Water supply unit
7a Detergent container
7b Water supply valve
7c Water supply path
8 Drain unit

8a Drain pipe
8b Drain valve (drainage section)
8c Drain filter
9 Drying unit
9c Blower
9d Circulating path
9e Inlet
9f Outlet
9g Dehumidifier
9h Heater
10 Water level detector  10a Air trap 10b Hose
11 Control unit
11a Controller
11b Input setting section
11c Display
11d Power switching section
11e Storage section
11f Time measuring section
13 Opening of water tub
14 Sealing material
15 Opening of rotary drum
18 Air inlet
21 Rotation speed detector
30 Circulation pump
31 Circulating water path
32 Circulating water ejection pipe
51 Ejection port

Claims

1. A front-loading-type washing machine comprising:

a rotary drum which accommodates laundry;
a water tub which rotatably supports the rotary
drum;
a motor which drives the rotary drum in a rotary
manner;
a water supply valve which supplies water to the
water tub;
a drainage section which drains water from the
water tub; and
a control unit having a controller which controls
at least washing, rinsing and spin-drying steps,
wherein the controller performs control in such
a manner that during the rinsing step, after the
rotary drum is rotated in a predetermined direc-
tion, water is drained by the drainage section
and at least during the drainage, a rotation
speed of the rotary drum becomes a rotation
speed at which the laundry adheres to an inner
circumferential wall of the rotary drum.

2. The front-loading-type washing machine of Claim 1,
wherein the rotation speed at which the laundry ad-
heres to the inner circumferential wall of the rotary
drum has a first rotation speed and a second rotation
speed which is faster than the first rotation speed,
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and
the controller performs control to rotate the rotary
drum at the second rotation speed after a first pre-
determined time has elapsed since the rotary drum
was rotated at the first rotation speed.

3. The front-loading-type washing machine of Claim 2,
further comprising:

a circulating water path which ejects water in the
water tub into the rotary drum; and
a circulation pump which suctions water in the
water tub to supply the water to the circulating
water path,
wherein the controller performs control to start
driving of the circulation pump after a second
predetermined time has elapsed since the rotary
drum was rotated in a predetermined direction.

4. The front-loading-type washing machine of Claim 2,
wherein the first predetermined time is the time until
the rotary drum reaches the first rotation speed in a
predetermined direction.

5. The front-loading-type washing machine of Claim 2,
wherein the first predetermined time is a predeter-
mined time elapsed after the rotary drum has
reached a predetermined rotation speed in a prede-
termined direction.

6. The front-loading-type washing machine of Claim 3,
wherein the controller starts driving of the circulation
pump before drainage is started.

7. The front-loading-type washing machine of Claim 3,
wherein the controller starts driving of the circulation
pump after the rotary drum has reached a predeter-
mined rotation speed.

8. The front-loading-type washing machine of Claim 3,
wherein the control unit has a time measuring section
which measures time and the controller performs
control to drive at least one of the circulation pump
and the drain valve based on a signal from the time
measuring section.

9. The front-loading-type washing machine of Claim 3,
further comprising:

a rotation speed detector which detects the ro-
tation speed of the rotary drum,
wherein the controller performs control to drive
at least one of the circulation pump and the drain
valve based on a signal from the rotation speed
detector.

10. The front-loading-type washing machine of Claim 9,
wherein the rotation speed detector determines

whether the rotation speed of the rotary drum reach-
es a predetermined rotation speed, and when the
rotation speed of the rotary drum reaches a prede-
termined rotation speed, at least one of the circula-
tion pump and the drain valve is driven.

Amended claims under Art. 19.1 PCT

1. Amended) A front-loading-type washing machine
comprising:

a rotary drum which accommodates laundry;
a water tub which rotatably supports the rotary
drum;
a motor which drives the rotary drum in a rotary
manner;
a water supply valve which supplies water to the
water tub;
a drainage section which drains water from the
water tub;
a circulating water path which ejects water in the
water tub into the rotary drum;
a circulation pump which suctions water in the
water tub to supply the water to the circulating
water path; and
a control unit having a controller which controls
at least washing, rinsing and spin-drying steps,
wherein the controller performs control in such
a manner that during the rinsing step, after the
rotary drum is rotated in a predetermined direc-
tion, water is drained by the drainage section
and at least during the drainage, a rotation
speed of the rotary drum becomes a rotation
speed at which the laundry adheres to an inner
circumferential wall of the rotary drum, to have
a period of driving the circulation pump during
the drainage.

2. The front-loading-type washing machine of Claim
1,
wherein the rotation speed at which the laundry ad-
heres to the inner circumferential wall of the rotary
drum has a first rotation speed and a second rotation
speed which is faster than the first rotation speed,
and
the controller performs control to rotate the rotary
drum at the second rotation speed after a first pre-
determined time has elapsed since the rotary drum
was rotated at the first rotation speed.

3. Amended) The front-loading-type washing ma-
chine of Claim 2,
wherein the controller performs control to start driv-
ing of the circulation pump after a second predeter-
mined time has elapsed since the rotary drum was
rotated in the predetermined direction.
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4.
The front-loading-type washing machine of Claim 2,
wherein the first predetermined time is a time until
the rotary drum reaches the first rotation speed in
the predetermined direction.

5.
The front-loading-type washing machine of Claim 2,
wherein the first predetermined time is a predeter-
mined time elapsed after the rotary drum has
reached a predetermined rotation speed in the pre-
determined direction.

6.
The front-loading-type washing machine of Claim 3,
wherein the controller starts driving of the circulation
pump before drainage is started.

7.
The front-loading-type washing machine of Claim 3,
wherein the controller starts driving of the circulation
pump after the rotary drum has reached a predeter-
mined rotation speed.

8. Amended) The front-loading-type washing ma-
chine of Claim 1,
wherein the control unit has a time measuring section
which measures time and the controller performs
control to drive at least one of the circulation pump
and the drain valve based on a signal from the time
measuring section.

9. Amended) The front-loading-type washing ma-
chine of Claim 1, further comprising:

a rotation speed detector which detects the ro-
tation speed of the rotary drum,
wherein the controller performs control to drive
at least one of the circulation pump and the drain
valve based on a signal from the rotation speed
detector.

10. The front-loading-type washing machine of
Claim 9,
wherein the rotation speed detector determines
whether the rotation speed of the rotary drum reach-
es the predetermined rotation speed, and when the
rotation speed of the rotary drum reaches a prede-
termined rotation speed, at least one of the circula-
tion pump and the drain valve is driven.

11. Newly Added) The front-loading-type washing
machine of Claim 1,
wherein the controller stops the circulation pump
when a water level in the water tub is equal to or less
than a predetermined water level.
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