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(54) WASHING MACHINE

(67) A washing machine is provided. The washing
machine can eliminate imbalance produced by washings
while continuing to perform a normal dewatering opera- ,[
tion without decelerating or stopping rotation of a rotating
drum during dewatering operation of the washing ma- i
chine. Therefore, the washings are efficiently dewatered
without generating vibration and noise, and the power

consumption will not increase. The washing machine in- b \‘EL»

cludes: awashing drum (5); a plurality of hollow balancers 26b—

(6) arranged on an inner circumferential surface of the i

washing drum in an axis direction of the washing drum; Z;jﬁ’

a water receiving ring unit (18, 69), the water receiving 147 13 8t ,
ring unit is formed by stacking multiple layers of annular { ‘A“K
water guiding grooves (19a, 19b, 19c), and fixed to an ”

end in the axis direction of an outer surface of the washing g

drum (5), and the multiple layers of annular water guiding QJ ST

grooves correspond to the balancers respectively; a plu- " 10

rality of water passing components for connecting a part :[_;[j o

of the water guiding grooves (19a, 19b, 19¢) with the

balancers (6) corresponding to the water guiding
grooves; and a nozzle unit (25a, 25b, 25c¢) for separately
injecting adjustment water into the water guiding grooves
(19a, 19b, 19c).
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to awashing ma-
chine having a dewatering function.

BACKGROUND

[0002] Some washing machines placed in ordinary
families, coin-operated laundry rooms or the like have a
washing-dewatering function or a washing-dewatering-
drying function.

[0003] A washing machine having a dewatering func-
tion generates vibration and noise due to bias of wash-
ings in a rotating drum. In addition, since eccentricity of
the rotating drum during rotation is large when the bias
of the washings is large, and a large torque is required
during the rotation, failing to start a dewatering operation.
In order to overcome the problem, a user stops operation
of the washing machine and eliminates the bias of the
washings by a manual operation.

[0004] In order to eliminate such a cumbersome oper-
ation, a following washing machine is proposed. When
it is determined by the washing machine that the bias of
the washings, i.e., a magnitude of imbalance, is greater
than a specified value, the rotating drum decelerates in
response to an output time sequence of a position de-
tection unit until a rotating speed at which a centrifugal
force is smaller than a gravity, so as to eliminate the bias
of the washings (with reference to patent literature 1).
[0005] In addition, another washing machine is also
proposed. In the washing machine, acceleration sensors
arranged on a front portion and a rear portion of the ro-
tating drum are configured to calculate a difference be-
tween vibration quantities detected, so as to detect an
imbalance state that the washings are biased to the front
portion of the rotating drum, thereby preventing imbal-
ance that the washings are biased to the front portion of
the rotating drum during dewatering (with reference to
patent literature 2).

Existing Technical Literatures
Patent Literatures
[0006]

Patent Literature 1: Japanese Laid-Open Patent
Publication No. 9-290089

Patent Literature 2: Japanese Laid-Open Patent
Publication No. 2009-82558
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SUMMARY

Problems to be solved

[0007] In the above patent literature 1, a centrifugal
force is reduced gradually by decelerating rotation of the
rotating drum so that washings stacked together fall by
gravity. However, the washings tangled with each other
may fall by keeping a tangled state in the existing art, so
the washings cannot be unfastened. When the rotating
drum is rotated in such a state, since the imbalance is
not eliminated, the imbalance will occur again and the
rotating drum will decelerate repeatedly.

[0008] Onthe other hand, inthe above patent literature
2, a difference between a vibration value detected by a
vibration detection unit at a front portion and a vibration
value detected by a detection unit at a rear portion is
calculated when the drum rotates. Then, rotation of the
rotating drum is decelerated or stopped when the differ-
ence between the vibration valuesis greater than a preset
threshold value.

[0009] However, even through such existing art, the
washings tangled with each other still cannot be unfas-
tened and remain in the rotating drum, so the existing
part does not a fundamental method to eliminate the im-
balance.

[0010] Further, in the above patent literatures 1 and 2,
the rotation of the rotating drum is decelerated or
stopped, and electric power is required when a dewater-
ing operation is repeated every time, causing a problem
of increasing power consumption.

[0011] It should be noted that these problems not only
occurin adrum type washing machine having the rotating
drum (a washing drum), but also may occur in a vertical
washing machine.

[0012] The presentdisclosure aims to solve such prob-
lems in the existing art. The present disclosure can pro-
vide a washing machine capable of reliably eliminating
the imbalance of the washing drum during the dewatering
operation, reducing generation of vibration and noise
caused by eccentricity of the washing drum and efficiently
dewatering the washings without decelerating or stop-
ping the rotation of the washing drum even if the bias of
the washings exists in the washing drum.

Solutions for solving problems

[0013] The washing machine of the present disclosure
includes: a washing drum; a plurality of hollow balancers
arranged on an inner circumferential surface of the wash-
ing drum along an axis direction of the washing drum; a
water receiving ring unit, where the water receiving ring
unitis formed by stacking multiple layers of annular water
guiding grooves, and fixed to an end in the axis direction
of an outer surface of the washing drum, the annular wa-
ter guiding grooves correspond to the balancers respec-
tively; water passing components for connecting a por-
tion of the water guiding grooves with the balancers cor-



3 EP 3 296 446 A1 4

responding to the water guiding grooves; and a nozzle
unit for separately injecting adjustment water into the wa-
ter guiding grooves.

[0014] Particularly, according to the present disclo-
sure, the balancers are lifting ribs for lifting washings. In
addition, according to the present disclosure, the balanc-
ers are arranged on the inner circumferential surface of
the washing drum, i.e., arotating drum, at equal intervals.
Each of the water guiding grooves is formed so that an
inner circumferential surface of the water guiding groove
is opened and an outer circumferential surface of the
water guiding groove is bottomed. Bottom plates of each
layer of the water guiding grooves of the water receiving
ring unit are eccentric relative to an axis of the washing
drum, and adjacent bottom plates are fixed in such a
manner that angle differences of the adjacent bottom
plates in an eccentric direction are the same. Eccentric
top portions of the bottom plates are provided with the
water passing components

[0015] Inaddition, according to the present disclosure,
an inclined plate inclined downward from a front end to
arear end is arranged inside each of the lifting ribs.
[0016] In addition, according to the present disclosure,
the bottom plates are funnel-shaped at mounting posi-
tions of the water passing components for being mounted
on the bottom plates.

[0017] Inaddition, according to the present disclosure,
each of the water guiding grooves includes: an annular
water guiding groove body; and bulging portions protrud-
ing from the water guiding groove body to a radial outer
side. A connecting opening communicated with the water
guiding groove body is formed in each of the bulging por-
tions at a lagging side of a rotation direction of the wash-
ing drum, and each of the bulging portions is connected
with the water passing components at a leading side of
the rotation direction.

[0018] In addition, according to the present disclosure,
separation components for furling water storage regions
inside the balancers in a circumferential direction of the
washing drum are arranged.

[0019] In addition, according to the present disclosure,
the washing machine has water storage portions which
are mounted at an end in the axis direction of the outer
surface of the washing drum and are communicated with
any one of the plurality of balancers.

[0020] In addition, according to the present disclosure,
the washing drum is the rotating drum with a substantially
horizontal axis. Each of the water guiding grooves form-
ing the water receiving unit is formed so that an inner
circumferential surface of the water guiding groove is
opened and an outer circumferential surface of the water
guiding groove is bottomed. The nozzle unit is arranged
at a position on a lower portion of the water receiving ring
unitso that water is supplied to the water guiding grooves.

Effects of the disclosure

[0021] Through the present disclosure, since the
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washing machine eliminates the imbalance generated
by the bias of the washings by supplying the injected
adjustment water of the selected water guiding grooves
of the water receiving ring unit integrally rotating with the
washing drum to the balancers through the water passing
components, the generation of vibration and noise in a
state of continuing to perform a normal dewatering op-
eration can be prevented without decelerating or stop-
ping the rotation of the washing drum halfway.

[0022] Since the washing machine of the present dis-
closure adopts the solution that the balancers are used
as the lifting ribs, two functions of adjusting balance of
the washing drum and lifting the washings can be ac-
quired.

[0023] Since the washing machine of the present dis-
closure adopts the solution that the bottom plates of each
layer of water guiding grooves of the water receiving ring
unit are eccentric relative to the axis of the rotating drum,
the water receiving ring unit can generate a centrifugal
force toward a top direction of the eccentricity during ro-
tation to efficiently supply the adjustment water injected
into the water guiding grooves to the balancers.

[0024] Since the inclined plates inclined from the front
ends to the rear ends are arranged inside the lifting ribs,
the washing machine of the present disclosure can effi-
ciently discharge the adjustment water.

[0025] Since the mounting portions of the water pass-
ing components of the bottom plates of the water guiding
grooves of the water receiving ring unit are formed into
a funnel shape, the washing machine of the present dis-
closure can improve retention of the adjustment water
injected into the water guiding grooves and efficiently
supply the adjustment water to the balancers.

[0026] Since the water guiding grooves of the washing
machine of the present disclosure have the water guiding
groove body and the bulging portions, the adjustment
water in the water guiding groove body can smoothly flow
into the bulging portions through the connection open-
ings; and the adjustment water is efficiently supplied from
the bulging portions to the balancers through the water
passing components.

[0027] Since the washing machine of the present dis-
closure is provided with the separation components, the
adjustment water can be concentrated in a narrow range
in the rotation direction of the washing drum in the bal-
ancers; and the imbalance generated by the bias of the
washings can be eliminated by less adjustment water
within short time.

[0028] Since the washing machine of the present dis-
closure has the water storage portions, more adjustment
water can be supplied to the vicinity of the washing drum;
and a greater imbalance caused by the bias of the wash-
ings can be eliminated stably.

[0029] Since the nozzle unit is configured at the posi-
tion capable of supplying water to the water guiding
grooves on the lower portion of the water receiving ring
unit, the drum type washing machine of the present dis-
closure can gently injecting the adjustment water into the
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water guiding grooves from the nozzle unit and can inhibit
water splashing.

FIG. 15 is a view illustrating an imbalance state of
the rotating drum 5;

BRIEF DESCRIPTION OF DRAWINGS

FIG. 14 is a view illustrating an imbalance state of
the rotating drum 5;

FIG. 16 is a flow chart illustrating a control flow of

5 dewatering operation of the washing machine 1 of
[0030] the present disclosure;
FIG. 1 is a front view illustrating an appearance of a FIG. 17 is a schematic view illustrating an internal
washing machine 1 according to a first embodiment structure of a modified embodiment according to the
of the present disclosure; 10 first embodiment of the present disclosure;
FIG. 2 is a schematic view illustrating an internal FIG. 18 is a sectional view illustrating a modified em-
structure of the washing machine 1 of the present bodiment of the water receiving ring unit 18 accord-
disclosure; ing to the first embodiment of the present disclosure;
15
FIG. 3is a perspective view, as viewed from the front, FIG. 19is aperspective view illustrating an assembly
illustrating a rotating drum 5 adopted by a washing of the water receiving ring unit 18 shown in FIG. 18;
machine 1 of the present disclosure;
FIG. 20 is a sectional view illustrating a modified em-
FIG. 4 is a perspective view, as viewed from therear, 20 bodiment of lifting ribs according to the first embod-
illustrating the rotating drum 5 adopted by the wash- iment of the present disclosure;
ing machine 1 of the present disclosure;
FIG.21isalocal perspective viewillustrating another
FIG. 5 is a side view illustrating the rotating drum 5 modified embodiment of a water receiving ring unit
adopted by the washing machine 1 of the present 25 according to the first embodiment of the present dis-
disclosure; closure;
FIG. 6 is a perspective view illustrating a lifting rib 6 FIG. 22 is a perspective view, as viewed from the
arranged in the rotating drum 5 of the washing ma- rear, illustrating a rotating drum 5 provided in a wash-
chine 1 of the present disclosure; 30 ing machine 50 according to a second embodiment
of the present disclosure;
FIG. 7 is a sectional view illustrating the lifting rib 6
arranged in the rotating drum 5 of the washing ma- FIG. 23 is an exploded perspective view illustrating
chine 1 of the present disclosure; a water receiving ring unit 69 shown in FIG. 22;
35
FIG. 8is asectional viewillustrating a water receiving FIG. 24 is a sectional perspective view illustrating a
ring unit 18 arranged in the rotating drum 5 of the water guiding groove 68 forming the water receiving
washing machine 1 of the present disclosure; ring unit 69 shown in FIG. 22, cut at sectional posi-
tions including a bulging portion 68b;
FIG. 9 is a perspective view illustrating an assembly 40
of the water receiving ring unit 18 in FIG. 8; FIG. 25 is a longitudinal sectional perspective view
illustrating the washing machine 50 cut near the noz-
FIG. 10 is a view illustrating a structure of the water zle unit 25;
receiving ring unit 18 in FIG. 8;
45 FIG. 26 is a view illustrating a lifting rib 6 arranged
FIG. 11 is a view illustrating an assembled state of in the rotating drum 5 of the washing machine 50;
the water receiving ring unit 18 in FIG. 8;
FIG. 27 is a flow chart illustrating a control flow of
FIG. 12 is a view illustrating a state of injecting ad- dewatering operation of the washing machine 50 ac-
justment water into a nozzle unit 25 of the water re- 50 cording to the second embodiment;
ceiving ring unit 18;
FIG. 28 is a flow chart illustrating a control flow of
FIG. 13 is a block view illustrating an electrical sys- dewatering operation of the washing machine 50 ac-
tem of the washing machine 1 of the present disclo- cording to the second embodiment;
sure; 55

FIG. 29 is a view illustrating a control flow of dewa-
tering operation of the same washing machine 50;
and
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FIG. 30 is a view illustrating a modified embodiment
of the washing machine 50 of the second embodi-
ment.

DETAILED DESCRIPTION

The First Embodiment

[0031] Hereinafter, embodiments of the present disclo-
sure are described in detail with reference to drawings.
FIG. 1isafrontviewillustrating an appearance of a wash-
ing machine 1 according to a first embodiment of the
presentdisclosure. FIG. 2 is a schematic view illustrating
an internal structure of the washing machine 1. FIG. 3 is
aperspective view illustrating a rotating drum 5 as viewed
from the front. FIG. 4 is a perspective view illustrating the
rotating drum 5 as viewed from the rear. FIG. 5 is a side
view illustrating the rotating drum 5.

[0032] The washing machine 1 shown in FIG. 1 and
FIG. 2is a horizontal drum type washing machine includ-
ing a main body 2, an outer drum 3 wrapped in the main
body 2, a door body 4 mounted on the main body 2, and
arotatingdrum 5wrapped in the outer drum 3. An opening
2ais formed on a front surface of the main body 2 to take
out/put in the washings. The door body 4 is arranged on
the opening 2a and can be opened or closed freely, so
as to maintain the opening in a closed state or an opened
state.

[0033] The outer drum 3 shown in FIG. 2 is formed in
a substantially bottomed cylinder shape. Specifically, the
outer drum 3 includes: a disk-shaped bottom 3b; a cylin-
drical side wall 3c connected with an outer edge of the
bottom 3b; an annular throttle portion 3d connected with
the side wall 3c; and a cylindrical opening wall 3e con-
nected with the throttle portion 3d and forming an opening
3a opposite to the opening 2a of the main body 2. The
outer drum 3 has an axis S1 extending in a substantially
horizontal direction. The outer drum 3 is arranged so that
the opening 3a is opposite to the opening 2a of the main
body 2.

[0034] The rotating drum 5 is arranged in an inner
space of the outer drum 3. The rotating drum 5 is formed
to have a substantially bottomed cylinder shape (with ref-
erenceto FIG. 3 to FIG. 5). Specifically, the rotating drum
5 includes: a disk-shaped bottom 5c¢; a cylindrical side
wall 5d connected with an outer edge of the bottom 5c;
an annular throttle portion 5e connected with the side
wall 5d; and a cylindrical opening wall 5f forming an open-
ing 5a connected with the throttle portion 5e. An axis
center of the rotating drum 5 is consistent with the axis
S1 of the outer drum 3. A plurality of through holes 5b
penetrating through the entire side wall 5d are formed in
the side wall 5d of the rotating drum 5.

[0035] The door body 4 is arranged on the opening 2a
on the front surface of the main body 2, and can be
opened or closed freely. As shown in FIG. 2, the door
body 4 closes the opening 2a of the main body 2 so that
a convex portion 4a on a back surface of the door body
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4 enters the opening 3a of the outer drum 3 and the open-
ing 5a of the rotating drum 5 to prevent the washings in
the rotating drum 5 from flying out.

[0036] The washing machine 1 further includes a driv-
ing portion D and a water receiving ring unit 18. The driv-
ing portion D includes a bearing 7, a main shaft 8, a belt
pulley 9, a drum motor 10 and a transmission belt 11
which are fixed to the bottom 3b of the outer drum 3. The
bearing 7 is arranged at the center of the bottom 5c¢ of
the rotating drum 5. One end of the main shaft 8 is fixed
to the bottom Sc of the rotating drum 5, and the other
end is fixed to the belt pulley 9. The main shaft 8 is piv-
otally supported by the bearing 7 and is a rotatable. An
axis center of the main shaft 8 is consistent with the axis
S1.

[0037] The drum motor 10 has an output shaft 10a.
The transmission belt 11 is erected between the belt pul-
ley 9 and the output shaft 10a. A torque of the drum motor
10 is transmitted to the belt pulley 9 and the main shaft
8 by the transmission belt 11, so as to rotate the rotating
drum 5.

[0038] In addition, an acceleration sensor 12 is ar-
ranged on the outer drum 3 at positions corresponding
to the top end of the rotating drum 5, and is configured
to detect accelerations in a horizontal direction and a
vertical direction. On the other hand, a proximity switch
14 is provided to detect a sensor tag 13 arranged on the
belt pulley 9. In addition, the outer drum 3 is connected
to a drain pipe 15 for discharging retained dewatering
liquid W to the outside of the mainbody 2. The dewatering
liquid W can be discharged to the outside of the main
body 2 by opening and closing an electromagnetic valve
16.

[0039] FIG. 6 is a perspective view illustrating a lifting
rib 6 arranged in the rotating drum 5 shown in FIG. 3.
FIG. 7 is a sectional view illustrating the lifting rib 6 ar-
ranged in the rotating drum 5 shown in FIG. 3.

[0040] As shown in FIG. 6, the lifting rib 6 includes: a
lifting rib body 6d; a tubular rod 6a connected with any
one of water passing components 24a, 24b and 24c
shownin FIG. 4 for supplying adjustment water described
later; and a tubular rod 6b for discharging the adjustment
water retained in the lifting rib 6. In addition, as shown in
FIG. 3, aplurality of such lifting ribs 6 (three in the present
embodiment) are arranged in the rotating drum 5 in a
manner of extending parallel to a direction of the axis S1
(with reference to FIG. 2). Each lifting rib body 6d is
formed as a hollow body triangularly protruding from the
side wall 5d of the rotating drum 5 to the axis S1, and
configured to lift the washings while being rotationally
driven by the rotating drum 5. The plurality of lifting ribs
6 are arranged in a circumferential direction of the rotating
drum 5 at equal intervals. In the present embodiment,
the plurality of lifting ribs 6 are arranged in the circumfer-
ential direction of the rotating drum 5 at intervals of 120°.
[0041] Due to such a structure, the plurality of lifting
ribs 6 can change a weight of the rotating drum 5 by the
adjustment water at mounting positions of the lifting ribs
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6, and can perform functions of a balancer when the bias
of the washings occurs during dewatering described lat-
er. In addition, in machine types without the lifting ribs 6,
a plurality of elongated hollow bodies can be arranged
on the inner circumferential surface of the rotating drum
5 in the direction of the axis S1 as the above structure.
It should be noted that the tubular rod 6b is arranged on
the rear portion at the top side of the lifting rib 6. Thus,
the adjustment water retained in the lifting rib 6 can be
discharged to the outside of the rotating drum 5.

[0042] Next, a structure of the water receiving ring unit
18 for supplying the adjustment water to the lifting ribs 6
is described. FIG. 8 is a sectional view illustrating the
water receiving ring unit 18 arranged in the rotating drum
5. FIG. 9 is a perspective view illustrating the assembly
of the water receiving ring unit 18 in FIG. 8. FIG. 10 is a
view illustrating a structure of the water receiving ring
unit 18 in FIG. 8. FIG. 11 is a view illustrating an assem-
bled state of the water receiving ring unit 18 in FIG. 8.
[0043] The water receiving ring unit 18 is fixed to the
back surface of the rotating drum 5 as shown in FIG. 4
and FIG. 5. The water receiving ring unit 18 shown in
FIG. 8 is configured to have an annular shape, and is
formed by stacking three layers (corresponding to the
number of the lifting ribs 6 arranged in the rotating drum
5) of water guiding grooves 19a, 19b and 19c with an
opened inner circumferential surface and an outer cir-
cumferential surface closed by a bottom plate along the
direction of the axis S1 (with reference to FIG. 2) of the
rotating drum 5.

[0044] The water receiving ring unit 18 is formed by
assembling plates shown in FIG. 9. The water receiving
ring unit 18 is integrated in a state of clamping circular
bottom plates 21 with the same shape between circular
ring plates 20 with the same shape. Thus, three layers
of water guiding grooves 19a, 19b and 19c which have
the bottom plates 21 as bottom surfaces and have the
ring plates 20 as side walls are formed. In this case, a
position of each of the bottom plates 21 in FIG. 10 is
represented by adotdash line, adotted line and a double-
dot line. Centers of the bottom plates 21 are eccentric
from centers RC of the ring plates 20 for distance (d),
and form eccentric centers EC.

[0045] Thering plates 20 and the bottom plates 21 are
assembled as shown by the dot dash lines, the dotted
lines and the double-dot lines shown in FIG. 11 in such
a manner that an angle difference in an eccentric direc-
tion of the adjacent bottom plates 21 is 120°, and then
tubular rods 22a, 22b and 22c connected with the water
passing components 24a, 24b and 24c (with reference
to FIG. 4) are fixed on eccentric top portions of the bottom
plates 21 located on an outer end of the ring plates 20.
The water receiving ring unit 18 adopting such a structure
is fixed so that the centers RC of the ring plates 20 are
consistent with the axis S1 (with reference to FIG. 2) of
the rotating drum 5. Thus, each of the bottom plates 21
of each of the water guiding grooves 19a, 19b and 19¢c
is eccentrically configured about the axis S1 of the rotat-
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ing drum 5 at the angle difference of 120°.

[0046] The tubularrods 22a, 22b and 22c of the water
receiving ring unit 18 adopting the above structure are
connected with one end of the water passing components
24a, 24b and 24c as shown in FIG. 4 respectively, and
the other ends of the water passing components 24a,
24b and 24c are connected to the tubular rods 6a of the
lifting ribs 6 respectively. It should be noted that the lifting
ribs 6 are mounted to the water passing components 24a,
24b and 24c at bottom sides of the lifting ribs 6. Thus,
the retention of the adjustment water supplied to the lifting
ribs 6 in a centrifugal direction can be improved.

[0047] With such astructure, when the adjustment wa-
ter is injected into the water guiding grooves 19a, 19b
and 19c by the solution described later, if the rotation of
the water receiving ring unit 18 exceeds a critical rotating
speed at which the centrifugal force is generated, the
adjustment water injected into the water guiding grooves
19a, 19b and 19c flows down to the tubular rods 22a,
22b and 22c while being subjected to a load in the cen-
trifugal direction.

[0048] The water receiving ring unit 18 is provided with
three water guiding grooves 19a, 19b and 19¢ and three
lifting ribs 6 corresponding thereto to form the balancers.
Moreover, angles between the eccentric top portions of
the bottom plates 21 of the water guiding grooves 19a,
19b and 19c having the axis S1 of the rotating drum 5 as
the center and angles between the lifting ribs 6 are 120°.
It should be noted that the bottom plates 21 of the water
guiding grooves 19a, 19b and 19c are designed in a cir-
cular shape as a preferred shape of the present embod-
iment, but can also be designed in an oblong shape in-
cluding ellipse or a polygonal shape as long as the same
function can be obtained.

[0049] The adjustment water injected into the water
guiding grooves 19a, 19b and 19c of the water receiving
ring unit 18 adopting the above structure flows to the
eccentric top portions by the centrifugal force, and is sup-
plied from the tubular rods 22a, 22b and 22c to the lifting
ribs 6 through the water passing components 24a, 24b
and 24c. The supplied adjustment water is retained on
wall surfaces in a centrifugal direction in the lifting ribs 6.
The adjustment water is supplied to the lifting ribs 6 in
this way so as to increase the weight of the lifting ribs 6.
Thus, the imbalance of the rotating drum 5 can be elim-
inated without decelerating or stopping the rotation of the
washing drum 5 as long as the adjustment water is sup-
plied to the lifting ribs 6 so as to disperse agglomerates
of the washings described later, thereby preventing gen-
eration of vibration and noise in a state of continuing to
perform a normal dewatering operation. In addition, thus,
the rotating speed of the rotating drum 5 can be increased
to start the dewatering operation.

[0050] As the dewatering operation is ended, the ro-
tating speed of the rotating drum 5 is reduced; the cen-
trifugal force in the lifting ribs 6 is also attenuated grad-
ually; and the adjustment water becomes unaffected to
the centrifugal force, moves in the lifting ribs 6 and is
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discharged from the tubular rod 6b by the gravity.
[0051] Next, a nozzle unit 25 for injecting the adjust-
ment water into the water guiding grooves 19a, 19b and
19c is described. FIG. 12 is a view illustrating the nozzle
unit 25 for injecting the adjustment water into the water
receiving ring unit 18. The nozzle unit 25 includes three
nozzles 25a, 25b and 25c¢ configured toward the bottom
plates 21 of the water guiding grooves 19a, 19b and 19¢
as shown in FIG. 12. The nozzles 25a, 25b and 25c are
configured to be inclined toward the rotating direction of
the water receiving ring unit 18. Thus, when the adjust-
ment water is injected from the nozzles 25a, 25b and
25c, the adjustment water is injected along curved sur-
faces of the bottom plates 21 of the water guiding grooves
19a, 19b and 19c, thus the adjustment water will not scat-
ter in the water guiding grooves 19a, 19b and 19c and
can be injected successfully.

[0052] The adjustment water is tap water supplied to
the nozzles 25a, 25b and 25c¢ through electromagnetic
valves 26a, 26b and 26¢ shown in FIG. 2. It should be
noted that the electromagnetic valves 26a, 26b and 26¢
can also be reversing electromagnetic valves.

[0053] Next, operation control of the washing machine
1 of the present disclosure is described. FIG. 13is a block
view illustrating an electrical system of the washing ma-
chine 1 of the present disclosure. FIG. 14 is a view illus-
trating an imbalance state of the rotating drum 5. FIG. 15
is a view illustrating the imbalance state of the rotating
drum 5. A controller 30 includes a central processing unit
(CPU) 31 for controlling the entire system. The central
processing unit 31 is connected with a memory 32 which
stores the following setting values required for rotation
control of the rotating drum 5: alow-speed rotation setting
value (N1) before the start of the dewatering operation;
a high-speed rotation setting value (N2) after the start of
the dewatering operation; an imbalance quantity setting
value (m1) during low-speed dewatering operation and
an imbalance quantity setting value (m2) during high-
speed dewatering operation.

[0054] The central processing unit 31 is configured to
output a control signal to a rotating speed controller 33,
and further output the control signal to a motor controller
(motor control circuit) 34 to perform the rotation control
of a drum motor 10. It should be noted that the rotating
speed controller 33 inputs a signal indicating the rotating
speed of the drum motor 10 from the motor controller 34
in real time as a control element. An imbalance quantity
detector 35 and an imbalance position detector 36 are
connected with the acceleration sensor 12. The imbal-
ance position detector 36 is connected with the proximity
switch 14.

[0055] Thus, when the sensor tag 13 is detected by
the proximity switch 14 (with reference to FIG. 2), the
imbalance quantity (M) is calculated by the imbalance
quantity detector 35 according to magnitudes of the ac-
celeration in the horizontal direction and the vertical di-
rection transmitted from the acceleration sensor 12, and
the imbalance quantity is output to an imbalance quantity
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determination portion 37. On the other hand, the imbal-
ance position detector 36 is configured to calculate an
angle of an imbalance direction according to the signal
indicating a position of the sensor tag 13 input from the
proximity switch 14, and output a signal of the imbalance
position to a water injection controller 38.

[0056] When the signals indicating the imbalance
quantity and the imbalance position transmitted from the
imbalance quantity determination portion 37 and the im-
balance position detector 36 are input, the water injection
controller 38 determines whether to supply water to a
certain lifting rib 6 in the rotating drum 5 according to a
prestored control program and the amount of supplied
water. Then, the selected electromagnetic valves 26a,
26b and 26¢ are opened to inject the adjustment water.
When imbalance is generated in the rotating drum 5, in-
jection of the adjustment water from the selected nozzles
25a, 25b and 25c to the water guiding grooves 19a, 19b
and 19 c of the water receiving ring unit 18 is started
based on the calculation of the imbalance quantity. When
the imbalance is eliminated by the lifting ribs 6, the injec-
tion of the adjustment water is stopped. Thus, the gen-
eration of vibration and noise can be prevented in a state
of continuing to perform the dewatering operation without
decelerating the rotation of the rotating drum 5.

[0057] Itshouldbe noted thatthe determination regard-
ing the lifting ribs 6 made by the water injection controller
38 is shown in for example FIG. 14. When washing ag-
glomerates LD as the imbalance elements are located
between the lifting rib 6 at position B and the lifting rib 6
at position C of the rotating drum 5, the adjustment water
is supplied to the lifting rib at position A. In addition, as
shown in FIG. 15, when the washing agglomerates LD
are located near the lifting rib 6 at position A, the adjust-
ment water is supplied to the lifting ribs 6 at positions B
and C.

[0058] Next, a control flow of the dewatering operation
of the washing machine 1 of the present disclosure is
described below with reference to a flow chart shown in
FIG. 16. FIG. 16 is the flow chart illustrating the control
flow of the dewatering operation of the washing machine
1 of the present disclosure.

<Step S1>

[0059] InstepS1,the CPU 31 starts adewatering proc-
ess when receiving an input signal from a dewatering
button (not shown) or receiving a signal for starting the
dewatering process during washing mode operation. The
process proceeds to a step S2.

<Step S2>

[0060] In step S2, the CPU 31 notifies the rotating
speed controller 33 of a signal for starting a low-speed
rotation (N1). The rotating speed controller 33 transmits
the control signal to the motor controller 34 based on the
notification. The motor controller 34 is energized based
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on the control signal to drive the drum motor 10. Thus,
the rotating drum 5 is rotationally driven at a preset ro-
tating speed (100 rpm-400 rpm in the present embodi-
ment). The process proceeds to step S3.

<Step S3>

[0061] In step S3, the CPU 31 reads from the imbal-
ance position detector 36, and determines whether a sig-
nal indicating that the sensor tag 13 has been detected
is received from the proximity switch 14 by the imbalance
position detector 36. The process proceeds to step S4
when the sensor tag 13 has been detected. Step S3 is
repeated when the sensor tag 13 is not detected.

<Step S4>

[0062] In step S4, the CPU 31 reads from the imbal-
ance quantity detector 35 to acquire the acceleration in
the horizontal direction and the vertical direction given
by the acceleration sensor 12, and performs preset cal-
culation to calculate the imbalance quantity M, and de-
tects an imbalance position by the imbalance position
detector 36. The process proceeds to step S5.

<Step 5>

[0063] Instep S5,the CPU 31 comparestheimbalance
quantity M with an imbalance quantity setting value (m1)
stored inthe memory 32, to determine whether M is great-
er than m1. When M is greater than m1, the process
proceeds to step S6. When M is not greater than m1, the
process proceeds to step S7. The imbalance quantity
setting value (m1) is a threshold value of a preset imbal-
ance quantity at which the high-speed rotation of the ro-
tating drum 5 may be started. In step S5, M being not
greater than m1 means that the imbalance quantity M is
a value at which the high-speed rotation of the rotating
drum 5 may be started. In other words, M being not great-
erthan m1 means that the imbalance of the rotating drum
5 is improved or does not exist from the beginning.

<Step S6>

[0064] In step S6, the CPU 31 transmits a water injec-
tion starting signal to the water injection controller 38,
and starts to inject the adjustment water into the lifting
ribs 6. In addition, when an action of step 6 is a second
cycle, the electromagnetic valves 26a to 26¢ opened in
the initial step S6 kept opened.

[0065] Specifically, when a detection result of the im-
balance position is as shown in FIG. 14 and the washing
agglomerates LD are present between the lifting ribs 6,
the CPU 31 opens one of the electromagnetic valves 26a
to 26¢ corresponding to the lifting rib 6 located at a po-
sition opposite to the washing agglomerates LD, and
starts to inject water into the lifting rib 6 located at the
position opposite to the washing agglomerates LD.
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[0066] In addition, when the detection result of the im-
balance position is as shown in FIG. 15 and the washing
agglomerates LD are present in the vicinity of one lifting
rib 6, the CPU 31 opens the electromagnetic valves 26a
to 26¢ corresponding to the lifting ribs 6 except for the
lifting rib 6, and starts to inject water into the lifting ribs 6
except for the lifting rib 6 located in the vicinity of the
washing agglomerates LD. Then, the process returns to
step S3.

<Step S7>

[0067] In step S7, the CPU notifies the water injection
controller 38 of an instruction for closing the electromag-
netic valves 26a to 26¢, and stops supplying the adjust-
ment water to the lifting ribs. Then, the process proceeds
to step S8. It should be noted that the electromagnetic
valves 26a to 26c¢ are in a closed state when step S6 is
not carried out, so the process directly proceeds to step
S8 without any operation.

<Step S8>

[0068] In step S8, the CPU 31 controls the rotating
drum 5 to start the high-speed rotation. Specifically, the
CPU 31 notifies the rotating speed controller 33 of a sig-
nal for starting the high-speed rotation. The rotating
speed controller 33 transmits a control signal to the motor
controller 34 based on the notification. The motor con-
troller 34 is energized based on the control signal to drive
the drum motor 10. Thus, the rotating drum 5 is rotation-
ally driven at a preset high speed (500 rpm-800 rpm in
the present embodiment). The process proceeds to step
S9.

<Step S9>

[0069] In step S9, the CPU 31 reads from the imbal-
ance position detector 36, and determines whether the
sensor tag 13 has been detected by the proximity switch
14. Wheniitis determined that the sensor tag 13 has been
detected by the proximity switch 14, the process pro-
ceeds to step S10. When it is determined that the sensor
tag 13 has not been detected by the proximity switch 14,
step S9 is repeated.

<Step S10>

[0070] In step S10, the CPU 31 reads from the imbal-
ance quantity detector 35 to acquire the acceleration in
the horizontal direction and the vertical direction given
by the acceleration sensors 12, performs the preset cal-
culation to calculate the imbalance quantity M, and de-
tects the imbalance position by the imbalance position
detector 36. The process proceeds to step S11.
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<Step S11>

[0071] In step S11, the CPU 31 compares the imbal-
ance quantity M with the imbalance quantity setting value
(m2) stored in the memory 32, to determine whether M
is greater than m2. When M is greater than m2, the proc-
ess proceeds to step S12. When M is not greater than
m2, the process proceeds to step S 13.

[0072] The imbalance quantity setting value (m2) is a
threshold value of a preset imbalance quantity at which
no problem occurs even if the rotating speed of the ro-
tating drum 5is increased to a preset high rotating speed.
In step S11, M being not greater than m2 means that the
imbalance quantity M is a value at which the rotating drum
5 can rotate at a high speed. In other words, M being not
greater than m2 means that a degree of the imbalance
of the rotating drum 5 is improved so that the rotating
drum 5 can rotate at the high speed, or the imbalance
capable of interfering with a degree of the high-speed
rotation does not exist from the beginning.

<Step S12>

[0073] In step S12, the CPU 31 transmits a water in-
jection start signal to the water injection controller 38, so
as to inject the adjustment water into the lifting rib 6. Fur-
ther, in the case where the operation of step 12 is the
second cycle, the electromagnetic valves 26a to 26¢
opened in the initial step 12 kept opened.

[0074] Specifically, when the detection result of the im-
balance position in step S10 is as shown in FIG. 14 and
the washing agglomerate LD is present between the lift-
ing ribs 6, the CPU 31 opens one of the electromagnetic
valves 26a to 26¢ corresponding to the lifting rib 6 at the
position opposite to the washing agglomerates LD, and
water is injected into the lifting rib 6 located at the position
opposite to the washing agglomerates LD.

[0075] In addition, when the detection result of the im-
balance position in step S10 is as shown in FIG. 15 and
the washing agglomerate LD is present near one of the
lifting ribs 6, the CPU 31 opens the electromagnetic
valves 26a to 26¢ corresponding to another lifting rib 6
except for this lifting rib 6, and water is injected into the
another lifting rib 6 except for the lifting rib 6 located near
the washing agglomerate LD. Then, the process returns
to step S9.

<Step S13>

[0076] In step S13, the CPU 31 notifies the water in-
jection controller 38 of the instruction for closing the elec-
tromagnetic valves 26a to 26¢, and stops supplying the
adjustment water to the lifting ribs 6. Then, the process
proceeds to step S14. It should be noted that the elec-
tromagnetic valves 26a to 26¢ are in the closed state
when step S12 is not carried out, so the process directly
proceeds to step S8 without any operation.
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<Step S 14>

[0077] In step S14, the CPU 31 reads from a timing
portion (not shown) to determine whether the elapsed
time from which the rotating drum 5 reaches the preset
high rotating speed exceeds a set time preset for the
dewatering operation. When the elapsed time exceeds
the set time for the dewatering operation, the process
proceeds to step S15. When the elapsed time does not
exceed the set time for the dewatering operation, the
process returns to step S9.

<Step 15>

[0078] In step 15, the rotating speed controller is noti-
fied of a signal for ending the dewatering operation. The
rotational driving of the drum motor 10 is stopped so as
to end the dewatering operation.

[0079] During the ending of the dewatering operation,
the supplied adjustment water in the lifting ribs 6 can be
completely discharged to the outside with slow rotation
until the rotation of the rotating drum 5 is stopped, and
is returned to the initial state. The process can be con-
trolled repeatedly and correctly.

[0080] By the above flow of the dewatering operation,
since a solution of detecting the imbalance state of the
rotating drum 5 at two stages including the low-speed
rotation and the high-speed rotation and trying to elimi-
nate the imbalance state is adopted, the washing ma-
chine 1 capable of preventing the generation of vibration
and noise in any process from the start of the dewatering
operation to the end can be designed.

[0081] The first embodiment of the present disclosure
is described above, but a structure of the first embodi-
ment is not limited to the above structure, and various
modifications can be made. For example, FIG. 17 is a
view illustrating an internal structure of a modified em-
bodiment of the first embodiment of the present disclo-
sure. As shown in FIG. 17, the following solution can also
be adopted: a branch pipe 116 is separated from the
drain pipe 15; and dewatering liquid W retained at the
bottom of the outer drum 3 is recycled by a pump 17 to
be reused as the adjustment water, so as to improve
economic benefits. Namely, the following structure can
also be adopted: the dewatering liquid W pressed and
fed by the pump 17 is used as the adjustment water, to
be supplied to the nozzles 25a, 25b and 25¢ through the
electromagnetic valves 26a, 26b and 26c.

[0082] Itshould be noted that a structure that the water
receiving ring unit 18 is composed of three water guiding
grooves 19a, 19b and 19¢c and three balancers 6 are
arranged correspondingly is adopted in the above em-
bodiment, but the present disclosure is not limited there-
to, and a structure having more than two balancers 6 and
a corresponding amount of water guiding grooves can
also be adopted.

[0083] As described in detail above, the washing ma-
chine 1 of the present disclosure can provide the adjust-
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ment water to the lifting ribs 6 by the centrifugal force
generated by the water receiving ring unit 18 rotated to-
gether with the rotating drum 5, so as to eliminate the
imbalance of the rotating drum 5. Since the generation
of the centrifugal force of the water receiving ring unit 18
is independent of a configuration state of the rotating
drum 5, the present disclosure not only is implemented
in the horizontal drum type washing machine of the
present embodiment, but also may be implemented in a
vertical drum type washing machine and aninclined drum
type washing machine.

[0084] FIG. 18 is a view illustrating a modified embod-
iment of the water receiving ring unit 18. FIG. 19 is a
perspective view illustrating the assembly of the water
receiving ring unit 18 in FIG. 18.

[0085] The water receiving ring unit 18 adopts a water
guiding groove integrally formed a circular water guide
ring 23 having a "—"-shaped cross section, to realize a
structure equivalent to the ring plates 20 and the bottom
plates 21 in the first embodiment. The water guide rings
23 formed in this way are stacked to form the water guid-
ing grooves 19a, 19b and 19c, thereby forming a water
receiving ring unit 18A. The water guide rings 23 formed
in this way have the same shape. Therefore, similar to
the first embodiment, the water guiding grooves 19a, 19b
and 19c are eccentrically configured at the angle differ-
ence of 120° about the axis S1 of the rotating drum 5;
and the tubular rods 22a, 22b and 22c are fixed on the
eccentric top portions of the bottom plates 21. The water
receiving ring unit 18 is formed in this way, so that the
amount of eccentricity can be set freely, and a range of
the eccentricity is not limited by an amplitude of the ring
plates 20 like the first embodiment.

[0086] In addition, FIG. 20 is a sectional view illustrat-
ing another example of the lifting rib 6 arranged in the
rotating drum 5. An inclined plate 6¢ inclined downward
from a front end to a rear end is arranged in the lifting rib
6. As the dewatering operation is ended, the rotating
speed of the rotating drum 5 is reduced; then, the cen-
trifugal force in the lifting rib 6 is also attenuated gradually;
and the adjustment water becomes unaffected to the cen-
trifugal force, moves in the lifting rib 6 and is discharged
from the tubular rod 6b. At this time, the inclined plate 6¢
is arranged inside the lifting rib 6 in advance to promote
discharge of the adjustment water particularly in a hori-
zontal drum, and discharge water efficiently without re-
maining the adjustment water in the lifting rib 6.

[0087] FIG. 21 is a view illustrating a modified embod-
iment of the water receiving ring unit 18. The bottom
plates 21 are formed into a funnel shape first as shown
in FIG. 21 by mounting portions of the tubular rods 22a,
22b and 22c¢, so as to improve retention of the adjustment
water.

The Second embodiment

[0088] FIGs.22-26are viewsillustrating awashing ma-
chine 50 of the second embodiment of the present dis-
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closure. FIG. 22 is a perspective view illustrating the ro-
tating drum 5 provided in the washing machine 50 of the
present embodiment viewed from the back surface. FIG.
23 is an exploded perspective view illustrating a water
guiding groove 68. Hereinafter, structures different from
that of the first embodiment are described. Moreover, in
FIGs. 22-26, the same reference numerals are given to
the structures same as those of the first embodiment.
[0089] In the present embodiment, a plurality of water
guiding grooves 68 constituting the water receiving ring
unit 69 are not eccentric with each other, and are config-
ured into a concentric circle shape. In addition, as shown
in FIG. 22, each of the water guiding grooves 68 has
water guide bodies 68a and bulging portions 68b. The
water guide bodies 68a are components which have an
annular shape, opened inner circumferential surfaces
and substantially "—"-shaped cross sections. At posi-
tions near the lifting ribs 6 corresponding to the water
guiding grooves 68, a plurality of (total three in the present
embodiment) bulging portions 68b are formed from bot-
toms of the water guide bodies 68a in a circumferential
direction at equal intervals in a protruding manner. The
bulging portions 68b are connected with the lifting ribs 6
through cylindrical water passing components 74. The
waterreceiving ring unit 69 is configured to concentrically
and circularly fix a plurality of (three in the present em-
bodiment) water guiding grooves 68 and the rotating
drum 5 at a bottom 5c¢ of the rotating drum 5 in an stacking
state.

[0090] Such awater receiving ring unit 69 is formed by
assembling a plurality of plates as shown in FIG. 23. Ex-
amples of the plurality of plates may include a cylindrical
ring plate 71, a plurality of (two in the present embodi-
ment) circular plate-like first side plates 70 having outer
circumferences substantially same as that of the ring
plate 71 in length, a pair of substantially circular plate-
like second side plates 72 having side plate bodies 72b
and protruding portions 72a, and bulging components 73
formed by two ends of bent belt-like plates.

[0091] Openings 71b or notches 71a constituting con-
necting ports described later are formed at a plurality of
(three in the present disclosure) positions in a circumfer-
ential direction of the ring plate 71 at equal intervals. The
openings 71b are formed at central portions in an axis
direction of the ring plates 71. The notches 71a are
formed at two ends in the axis direction of the ring plates
71.

[0092] Eachofthe second side plates72includes: side
plate bodies 72b having an outer circumference and an
inner circumference substantially the same as those of
the first side plates 70 in length; and protruding portions
72a protruding to radial outer side of the side plate bodies
72b. The protruding portions 72a are formed at a plurality
of (three in the present embodiment) positions in the cir-
cumferential direction of the side plate bodies 72b in an
approximately rectangular shape in which protruding
ends 72a1 outline a gentle arc. In addition, an arc-shaped
notch 72a2 constituting a water passing port 68b1 de-



19 EP 3 296 446 A1 20

scribed later is formed at one end side of the protruding
end 72a1 of the protruding portion 72a of one of the pair
of second side plates 72. The notch 72a2 is connected
with a water passing component 74.

[0093] These plates are integrated in such a manner
that the protruding portions 72a are overlapped with the
openings 7 1b or the notches 71 a, the pair of second side
plates 72 clamp the ring plates 71 in which two first side
plates 70 are embedded, and the bulging components
73 are further mounted between the pair of protruding
portions 72a and 72a. Thus, the ring plates 71 are used
as bottom surfaces; the first side plates 70 and the sec-
ond side plates 72 or two first side plates 70 are used as
bottom walls; and three water guiding grooves 68 in which
the bulging portions 68b are formed by the protruding
portions 72a and the bulging components 73 are stacked,
thereby forming the water receiving ring unit 69.

[0094] FIG. 24 is a local sectional perspective view il-
lustrating the water guiding grooves 68 cut in cross sec-
tion positions including the bulging portions 68b. The
bulging portions 68b of the water guiding grooves 68, as
shown in FIG. 24, have the water passing ports 68b1
connected with the water passing components 74 shown
in FIG. 22 on a leading side in a rotating direction X of
the rotating drum 5, and have connecting openings 68a1
communicated with interiors of the water guide bodies
68a on a lagging side in the rotating direction X of the
rotating drum 5. The connecting openings 68a1 are
opened to a degree greater than the water passing ports
68b1, and are opened at about two thirds of the bulging
portions 68b from one end of each of the bulging portions
68b to the rotating direction X.

[0095] The adjustment water is injected into the water
guiding groove body 68a of such water guiding grooves
68 through the nozzle unit 25 as required during dewa-
tering process, but the injected adjustment water may be
rolled up more or less in the water guiding groove body
68a rotating at a high speed, and most adjustment water
may be retained at lower portions of the water guiding
groove body 68a. Moreover, when the bulging portions
68b are rotated to positions of the lower portions consti-
tuting the water receiving ring unit 69, the adjustment
water flows down to the bulging portions 68b through the
connecting openings 68a1. Then, the adjustment water
is pushed to side walls 68b2 of the bulging portions 68b
located on the lagging side in the rotating direction X,
smoothly flows into the water passing ports 68b1 located
on the leading side in the rotating direction X through the
centrifugal force, and is supplied to the lifting ribs (bag
body lifting ribs) 6 through the water through the water
passing components 74 by water pressure.

[0096] In this way, the water guiding grooves 68 have
the annular water guiding groove body 68a and the bulg-
ing portions 68b protruding from the water guiding groove
body 68a to a radial outer side. The bulging portions 68
is provided with the openings 68a1 connected with the
water guiding groove body 68a on the lagging side in the
rotating direction X of the rotating drum 5. The water
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passing components 74 are connected to the leading
side in the rotating direction X. Therefore, the adjustment
water can efficiently flow into the water through compo-
nents 74 and the lifting ribs 6 from the bulging portions
68b by means of the gravity and the centrifugal force, so
as to eliminate the imbalance (bias load) generated by
the bias of the washings within a short time.

[0097] FIG. 25 is a longitudinal sectional perspective
view illustrating a washing machine 50 cut near the noz-
zle unit 25. As shown in FIG. 25, in the present embod-
iment, the nozzle unit 25 having the nozzles 25a to 25c¢
is arranged at the lower portion of the water receiving
ring unit 69 (the lower portion of the rotating drum 5). The
adjustment water is injected into the water guiding groove
body 68a in the rotating direction X through the nozzles
25ato 25c¢ from above. Such a nozzle unit 25 is arranged
at a position on the lower portion of the water receiving
ring unit 69 so that water is supplied to the water guiding
grooves 68. A water supplying position is set at the lower
portion of the rotating drum 5. Thus, the adjustment water
can be gently injected into the water guiding groove body
68a of the water guiding grooves 68 rotating at the high
speed by the nozzle unit 25, so that the water is hardly
splashed during injection.

[0098] FIG. 26 is a view illustrating the lifting ribs 6
arranged in the rotating drum 5. Specifically, FIG. 26(a)
is a longitudinal sectional perspective view partially illus-
trating the vicinity of the lifting ribs 6 of the washing ma-
chine 50; FIG. 26(b) is a perspective view illustrating the
lifting ribs 6; and FIG. 26(c) is a sectional view illustrating
the lifting ribs 6 cut in a direction orthogonal to a long-
side direction.

[0099] As shown in FIG. 26, in the present embodi-
ment, separation components (spacers) 56 for furling wa-
ter storage regions T inside the lifting ribs 6 in the rotating
direction (circumferential direction) of the rotating drum
5 are arranged. The separation components 56 are box-
like components opened toward the axis S1 of the rotat-
ing drum 5, and have a length in the long-side direction
approximately equal to the length in the long-side direc-
tion of the lifting ribs 6. In addition, a length W1 of the
separation components 56 in the rotating direction of the
rotating drum 5 is configured to be about half of a length
W2 of the lifting ribs 6 in the rotating direction of the ro-
tating drum 5. In addition, in the present embodiment, a
water supply openings 6e inserted by the water passing
components 74 are formed in end surfaces in the long-
side direction of the lifting ribs 6 in the vicinity of opening
edges 56a of the separation components 56 as shown
in FIG. 26(a).

[0100] The adjustment water flowing into such lifting
ribs 6 through the water passing components 74 is stored
in the separation components 56 configured at central
portions in the rotating direction of the lifting ribs 6 until
an inflow volume exceeds a volume of the separation
components 56. Thus, as shown by dotted lines in FIG.
26(c), since the adjustment water is concentrated in a
narrow range in the rotating direction of the lifting ribs 6,
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as shown by double-dot lines in FIG. 26, compared with
a case of supplying the adjustment water to the lifting
ribs 6 without the separation components 56, diffusion
of the adjustment water in the rotating direction of the
rotating drum 5 can be inhibited. Although the centrifugal
force applied to the adjustment water during dewatering
is a composite force of centrifugal forces respectively act-
ing on the distributed water, the adjustment water is also
concentrated to a narrow region in the rotating direction
of the rotating drum 5, and the closer the directions of
the centrifugal forces are, the larger the synthesized vec-
tor is. Therefore, the bias load of the washings can be
eliminated efficiently by less adjustment water. When a
volume of the supplied adjustment water exceeds the
volume of the separation components 56, the adjustment
water overflows from opening ends 56a of the separation
components 56 and is gradually accumulated from the
radial outer side of the rotating drum 5 to an inner side.
Then, when the rotating speed of the rotating drum 5 is
reduced and the centrifugal force is reduced, for exam-
ple, to end the dewatering, the adjustment water in the
lifting ribs 6 located on an upper portion of the rotating
drum 5 flows to an axis S1 (with reference to FIG. 2) side
by the gravity and is discharged out of the lifting ribs 6
through the water passing components 74.

[0101] Since the separation components 56 for furling
the water storage regions T inside the lifting ribs 6 in the
circumferential direction of the rotating drum 5 are con-
figured in this way, the adjustment water can be concen-
trated in the narrow range in the rotating direction of the
rotating drum 5 in the lifting ribs 6, and the imbalance
generated by the bias of the washings can be eliminated
by less adjustment water within the short time.

[0102] FIGs. 27 and 28 are flow charts illustrating con-
trol of the washing machine 50 of the second embodi-
ment. FIG. 29 is a view illustrating a control flow of the
dewatering operation of the washing machine 50.
[0103] In the present embodiment, when the CPU 31
receives the input signal from the dewatering button (not
shown) or receives the signal for starting the dewatering
process during washing mode operation, the process
proceeds to step SP1, and the dewatering process is
started. It should be noted that, in the present embodi-
ment, the control of constituent elements in the controller
30 as recorded in the first embodiment is omitted.

<Step SP1>

[0104] In step SP1, the CPU 31 controls the rotating
drum 5 to accelerate after the rotating drum 5 reverses
slowly.

<Step SP2>
[0105] In step SP2, the CPU 31 controls the rotating

drum 5 to rotate at a low speed based on the low-speed
rotation setting value (N1).
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<Step SP3>

[0106] In step SP3, the CPU 31 controls to detect the
imbalance quantity (M) based on an acceleration value
(an x component of the acceleration sensor) given by the
acceleration sensor 12.

<Step SP4>

[0107] In step SP4, the CPU 31 compares the imbal-
ance quantity (M) with an imbalance quantity setting val-
ue (ma) stored in the memory 32 to determine whether
M is less than ma. When it is determined that M is less
than ma, the process proceeds to step SP6. On the other
hand, when it is determined that M is not less than ma,
the process proceeds to step SP5. Herein, the imbalance
quantity setting value (ma) is a threshold value indicating
that a bias degree of the washings is too great to be
eliminated even if the adjustment water is supplied to the
lifting ribs 6. Namely, the case of proceeding to step SP5
means a case that the bias degree of the washings is too
great to be eliminated even if the adjustment water is
supplied to the lifting ribs 6.

<Step SP5>

[0108] In step SP5, the process returns to step SP1
after the rotation of the rotating drum 5 is stopped by the
CPU 31, and repeats the steps SP1 to SP4.

<Step SP6>

[0109] In step SP6, the process proceeds to step SP7
when the CPU 31 determines that the elapsed time after
starting the low-speed rotation is greater than a set time
preset for performing low-speed rotating process.

<Step SP7>

[0110] In step SP7, the CPU 31 controls the rotating
drum 5 to rotate at the high speed based on the high-
speed rotation setting value (N2).

<Step SP8>

[0111] In step SP8, the CPU 31 controls to detect the
imbalance quantity (M) and the imbalance position (N)
based on the acceleration value given by the acceleration
sensor 12.

<Step SP9>

[0112] In step SP9, the CPU 31 replaces an electro-
magnetic valve X, a region Y and an electromagnetic
valve Z shown in FIG. 29 with values in a parameter table
according to the imbalance position (N). In FIG. 29, a
cross section of the rotating drum 5 is divided into six
equal parts in the circumferential direction, and a posi-
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tional relationship relative to the lifting ribs 6 is schemat-
ically shown. The lifting rib 6 marked as 25a indicates
the lifting rib 6 which is supplied with the adjustment water
through the nozzle 25a shown in FIG. 25. Similarly, the
lifting rib 6 marked as 25b indicates the lifting rib 6 which
is supplied with the adjustment water through the nozzle
25b shown in FIG. 25; and the lifting rib 6 marked as 25¢
indicates the lifting rib 6 which is supplied with the ad-
justment water through the nozzle 25¢ shown in FIG. 25.

<Step SP10>

[0113] In step SP10, the CPU 31 controls the electro-
magnetic valve X recorded in the parameter table of FIG.
29 to be opened. For example, when the imbalance po-
sition (N) is in a region |, the electromagnetic valve X is
an electromagnetic valve 25c¢ corresponding to the lifting
rib 6 arranged opposite to the region I. Thus, the adjust-
ment water is supplied to the lifting rib 6 corresponding
to the electromagnetic valve X, a capacity and a position
of the bias load are changed.

<Step SP11>

[0114] In step SP11 shown in FIG. 28, the CPU 31
calculates the imbalance quantity (M) and the imbalance
position (N) again based on the acceleration value given
by the acceleration sensor 12.

<Step SP12>

[0115] In step SP12,the CPU 31 compares the imbal-
ance quantity (M) with the imbalance quantity setting val-
ue (ma) stored in the memory 32, to determine whether
M is less than ma. When it is determined that M is less
than ma, the process proceeds to step SP13. On the
other hand, when it is determined that M is not less than
ma, the process proceeds to step SP21 described later.
Namely, when it is determined that the bias degree of
the washings is too great to be eliminated even if the
adjustment water is supplied to the lifting ribs 6, the proc-
ess proceeds to step SP21.

<Step SP13>

[0116] In step SP13, the CPU 31 compares the imbal-
ance quantity (M) with an imbalance quantity setting val-
ue (mb) stored in the memory 32, to determine whether
M is less than mb. When it is determined that M is less
than mb, the process proceeds to step SP23 described
later. On the other hand, when it is determined that M is
not less than mb, the process proceeds to step SP14
described later. Herein, the imbalance quantity setting
value (mb) is less than the imbalance quantity setting
value (ma), and is a threshold value indicating that the
bias degree of the washings is too small to produce noise
even if the adjustment water is not supplied to the lifting
ribs 6. Namely, when it is determined that the bias load
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is small or does not exist, and the noise is not produced
even if the water is not supplied to the lifting ribs 6, the
process proceeds to step SP23.

<Step SP14>

[0117] Instep SP14, whenthe CPU 31 determines that
the elapsed time from which the electromagnetic valve
X is opened is greater than a set time, the process pro-
ceedstostep SP15. Herein, the settime is atime required
for one lifting rib 6 being filled with the adjustment water.

<Step SP15>

[0118] In step SP15, the CPU 31 determines whether
the imbalance position (N) is a region Y represented by
the parameter table of FIG. 29. When it is determined
that the imbalance position (N) is the region Y, the proc-
ess proceeds to step SP16. When it is determined that
theimbalance position (N) is notthe region Y, the process
returns to step SP11. For example, if the initial imbalance
position (N) in step SP11 is the region I, the imbalance
position (N) is always the region | as long as no calculation
is performed again, and the process returns to step SP16.
Since aresultofthe recalculationin step SP16 is changed
over time when the electromagnetic valve X supplies the
water, the imbalance position (N) is changed from the
region | to a region V when the weight of the lifting rib 6
corresponding to the electromagnetic valve 25c is in-
creased, and the imbalance position (N) is changed to
the region Y when step SP15 is repeated multiple times.

<Step SP16>

[0119] In step SP16, the CPU 31 controls the electro-
magnetic valve X recorded in the parameter table of FIG.
29 to be closed, and controls an electromagnetic valve
Z to be opened. For example, when the initial imbalance
position (N) is the region I, the electromagnetic valve X
is the electromagnetic valve 25c¢ corresponding to the
lifting rib 6 arranged opposite to the region I, and the
electromagnetic valve Z is the electromagnetic valve 25b
corresponding to the lifting rib 6 located at a position clos-
er to the region | than the lifting rib 6 corresponding to
the electromagnetic valve 25c. Thus, the adjustment wa-
ter is supplied to the lifting rib 6 corresponding to the
electromagnetic valve Z, and the capacity and the posi-
tion of the bias load are changed.

<Step SP17>

[0120] Instep SP17, the CPU 31 calculates the imbal-
ance quantity (M) and the imbalance position (N) again
based on the acceleration value given by the acceleration
sensor 12.
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<Step SP18>

[0121] In step SP18, the CPU 31 compares the imbal-
ance quantity (M) with the imbalance quantity setting val-
ue (ma) stored in the memory 32, to determine whether
M is less than ma. When it is determined that M is less
than ma, the process proceeds to step SP19. On the
other hand, when it is determined that M is not less than
ma, the process proceeds to step SP21 described later.
Namely, when it is determined that the bias degree of
the washings is too great to be eliminated even if more
adjustment water is supplied to the lifting ribs 6, the proc-
ess proceeds to step SP21.

<Step SP19>

[0122] In step SP19, the CPU 31 compares the imbal-
ance quantity (M) with the imbalance quantity setting val-
ue (mb) stored in the memory 32, to determine whether
M is less than mb. When it is determined that M is less
than mb, the process proceeds to step SP23 described
later. Namely, when it is determined that the degree of
the bias load is eliminated by supplying the water to the
lifting ribs 6 so that no noise is produced, the process
proceeds to step SP23. On the other hand, when it is
determined that M is not less than mb, the process pro-
ceeds to step SP20.

<Step SP20>

[0123] Instep SP20, whenthe CPU 31 determines that
the elapsed time from which the electromagnetic valve
Z is opened is greater than the above set time, the proc-
ess proceeds to step SP21. On the other hand, the proc-
ess returns to step SP17 when it is determined that the
elapsed time from which the electromagnetic valve Z is
opened is not greater than the set time.

<Step SP21>

[0124] In step SP21 shown in FIG. 27, the CPU 31
enables all the electromagnetic valves X, Y and Z to be
in the closed state.

<Step SP22>

[0125] In step SP22, the process returns to step SP1
after the CPU 31 controls the rotating drum 5 to stop
rotating.

[0126] Thus, when it is determined that the degree of
the bias load is too great to be eliminated by supplying
the water to the lifting ribs 6, operations in the steps SP21
and 22 are performed, and the dewatering process is
restarted from the first step.

<Step SP23>

[0127] In step SP23 shown in FIG. 28, the CPU 31
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enables all the electromagnetic valves X, Y and Z to be
in the closed state.

<Step SP24>

[0128] In step SP24 shown in FIG. 28, the CPU 31
controls the rotating drum 5 to rotate ata maximum speed
for a specified time, to perform the dewatering process.
Then, the dewatering process is ended.

[0129] Thus, in the present embodiment, the water is
firstly supplied to the lifting rib 6 which is located at the
position farthest from the initially detected imbalance po-
sition (N) and greatly affected by the adjustment of the
imbalance quantity (M) and position (N). At the end of
the water supply to the lifting rib 6, changes of the imbal-
ance quantity (M) and position (N) generated due to the
water supply are considered, and the water is supplied
to a second lifting rib 6 as needed. Thus, a case that the
adjustment water is not quantitatively supplied to each
of the lifting ribs 6 due to resistances of wall surfaces of
the water guiding grooves 68 like a case that the water
is supplied to the plurality of lifting ribs 6 simultaneously
is not considered; a difference between speeds at which
the water is supplied to the lifting ribs 6 is not adjusted
by opening and closing the electromagnetic valves 16,
so the number of times of opening and closing of the
electromagnetic valves 16 is small, and the reduction of
durability lives of the electromagnetic valves 16 can be
inhibited.

[0130] The second embodiment of the present disclo-
sure is described above, but the structure of the second
embodiment is not limited to the above structure, and
various modifications can be made.

[0131] Forexample, as shown in FIG. 30, the following
structure can be adopted: a plurality of water storage
tanks (bags) 80 as the water storage portions are ar-
ranged on the bottom 5c of the rotating drum 5. FIG. 30
is a view illustrating amodified embodiment of the second
embodiment. Specifically, FIG. 30(a) is a perspective
view illustrating a modified embodiment viewed from the
bottom 5c of the rotating drum 5; and FIG. 30(b) is a local
sectional perspective view illustrating the modified em-
bodiment cut near the water storage tanks 80 and the
lifting ribs 6. The water storage tanks 80 are hollow com-
ponents arranged on the radial outer side of the water
receiving ring unit 69 and arranged at the positions cor-
responding to the lifting ribs 6 by means of a blind region
of the water receiving ring unit 69. The water storage
tanks 80 are communicated with the corresponding lifting
ribs 6 through communication ports 80a. The adjustment
water flows in from the lifting ribs 6 by the centrifugal
force. The adjustment water flowing into the water stor-
age tanks 80 is discharged to the lifting ribs 6 through
the communication ports 80a when the rotating speed of
the rotating drum 5 is reduced to reduce the centrifugal
force.

[0132] In this way, the plurality of water storage tanks
80 as the water storage portions are mounted on the end
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surface in the axis S1 direction of the outer surface of
the rotating drum 5, specifically mounted on the bottom
5c of the rotating drum 5, and are respectively commu-
nicated with the plurality of lifting ribs 6, so more adjust-
mentwater can be accumulated by increasing the volume
of the lifting ribs 6 by means of the water storage tanks
80; and the bias load can be eliminated safely even if the
washing agglomerates are relatively large during dewa-
tering.

[0133] Inaddition, the structure of the first embodiment
and the structure of the second embodiment can also be
combined with each other to constitute the present dis-
closure.

[0134] Further, the structure of the above embodiment
can be applied to a vertical washing machine. In this case,
for example, the structure is constituted in such a manner
that the water receiving ring unit is configured below the
washing drum extending on the axis in a vertical direction,
upper surfaces or lower surfaces of the water guiding
grooves are opened, and the adjustment water is sup-
plied to the water guiding grooves from above or below.

List of reference numerals

[0135] 1, 50: washing machine; 2: main body; 3: outer
drum; 4: door body; 5: rotating drum (washing drum); 6:
lifting rib (balancer); 7: bearing; 8: main shaft; 9: belt pul-
ley; 10: drum motor; 11: transmission belt; 12: accelera-
tion sensor; 13: sensor tag; 14: proximity switch; 15: drain
pipe; 16: electromagnetic valve; 17: pump; 18, 69: water
receiving ring unit; 19a: water guiding groove; 19b: water
guiding groove; 19c: water guiding groove; 20: ring plate;
21: bottom plate; 22a: tubular rod; 22c: tubular rod; 23:
water guide ring; 24a: water passing component; 24b:
water passing component; 24c: water passing compo-
nent; 25: nozzle unit; 26a: electromagnetic valve; 26b:
electromagnetic valve; 26c¢: electromagnetic valve; 30:
controller; 56: separation component; 68: water guiding
groove; 68a: water guiding groove body; 68a1: connect-
ing opening; 68b: bulging portion; 74: water passing com-
ponent; 80: water storage tank (water storage portion);
and T: water storage region.

Claims
1. A washing machine, comprising:

a washing drum;

a plurality of hollow balancers arranged on an
inner circumferential surface of the washing
drum along an axis direction of the washing
drum;

a water receiving ring unit, wherein the water
receiving ring unitis formed by stacking multiple
layers of annular water guiding grooves, and
fixed to an end in the axis direction of an outer
surface of the washing drum, wherein the mul-
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tiple layers of annular water guiding grooves cor-
respond to the balancers respectively;

a plurality of water passing components for con-
necting a part of the water guiding grooves with
the balancers corresponding to the water guid-
ing grooves; and

a nozzle unit for separately injecting adjustment
water into the water guiding grooves.

The washing machine according to claim 1, wherein
the balancers are lifting ribs for lifting washings.

The washing machine according to claim 1 or 2,
wherein the balancers are arranged on the inner cir-
cumferential surface of the washing drum as a rotat-
ing drum at equal intervals, and each layer of the
water guiding grooves is formed so that an inner cir-
cumferential surface of the water guiding groove is
opened and outer circumferential surface of the wa-
ter guiding groove is bottomed, wherein bottom
plates of each layer of the water guiding grooves of
the water receiving ring unit are eccentric relative to
an axis of the washing drum, and adjacent bottom
plates are fixed in such a manner that angle differ-
ences of the adjacent bottom plates in an eccentric
direction are the same, and eccentric top portions of
the bottom plates are provided with the water pass-
ing components.

The washing machine according to claim 2, wherein
an inclined plate inclined downward from a front end
toarearendis arranged inside each of the lifting ribs.

The washing machine according to claim 3, wherein
the bottom plates are funnel-shaped at mounting po-
sitions of the water passing components for being
mounted on the bottom plates.

The washing machine according to claim 1 or 2,
wherein each of the water guiding grooves compris-
es: an annular water guiding groove body; and bulg-
ing portions protruding from the water guiding groove
body to a radial outer side, wherein a connecting
opening communicated with the water guiding
groove body is formed in each of the bulging portions
atalagging side of a rotation direction of the washing
drum, and each of the bulging portions is connected
with the water passing components at a leading side
of the rotation direction.

The washing machine according to claim 1 or 2,
wherein the washing machine comprises separation
components for furling water storage regions inside
the balancers in a circumferential direction of the
washing drum.

The washing machine according to claim 1 or 2,
wherein the washing machine comprises a plurality
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of water storage portions, wherein the plurality of wa-
ter storage portions are mounted at an end in the
axis direction of an outer surface of the washing
drum, and are communicated with the plurality of bal-
ancers respectively.

The washing machine according to claim 1 or 2,
wherein the washing drum is a rotating drum with a
substantially horizontal axis, wherein each of the wa-
ter guiding grooves forming the water receiving unit
is formed so that an inner circumferential surface of
the water guiding groove is opened and an outer
circumferential surface of the water guiding groove
is bottomed, and the nozzle unit is arranged at a
position on a lower portion of the water receiving ring
unit so that water is supplied to the water guiding
grooves.
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FIG. 6

22



EP 3 296 446 A1

WY e >

' . . " Y

as

PR A S

A4 Lo

L. Lo L.

23



EP 3 296 446 A1

22a
20 ., 20 \ﬂ
21 21 21
il | e
19b—H.__ .- H ...20
19c-f > | ~f---19a
SN 252
25¢77 ~ 75
T
e 18
b
19b N ‘F&J o
- \;\
N \
/ g ’521 20
20 :
21 2021 20
FIG. 8§

24



EP 3 296 446 A1

25



EP 3 296 446 A1

~18

26



EP 3 296 446 A1

FIG 11

27



EP 3 296 446 A1

18
21~
25
21 NN
19a 19b 19¢
21

FIG. 12



EP 3 296 446 A1

. N N OAJBA
m ﬁ OHm STAR ST A A 0110USBWOI)02]H
F N
1019910p — Isfjonuoo
4 Raaee »mmwmwh uomisod < uonoafur
e d aoueTRqUI] _l Iorem
Josuas ™~ ~
' Rany UOLRID[IOY VH 9€ v 8 H
1010010p uonaod
UOTJBUIULION
Aypuenb ndo —> et
oouefeqUI] scmptnt
-~ ~ \
e LE LE
Jo[jonuoo AIOWAN
B N Ewﬁwwm ° poads Suneioy [€— <
3 3 S 4
g ve ee

03>

29



EP 3 296 446 A1

FIG. 14

30



EP 3 296 446 A1




EP 3 296 446 A1

tart a dewatering
< process ) -S1

y

Low-speed
Tolation (N1) ~-S52

o
<
<
€
4

53

/hether a tag
has been detecled
roximity switclhy

NO

Detect an imbalance
84~ ~ quantity (M) and
position by an acceleration sensor

56
7
Inject water
to a lifting
rib at an imbalance
eliminating position

Stop injecting water
to the lifting rib

High-speed
58~ rotgtion (N2)
<
£
>
.
89 b 4

hether a tag ha NO
been detected by

TOXINlity SWItg

YES

Detect the imbalance
510 ~ quantity (M) and
position by the acceleration sensor

512
Z
Inject water
to the lifting
1ib at the imbalance
eliminating position

Stop injecting water
to the lifting rib. -

814

NO
‘The elapsed time

> a set time?

32



14 7

EP 3 296 446 A1

111111

B

25¢..

o]

1

ﬂLj 5b
L1075

8 et s il T 1R g 4

~
26¢ i Zﬁa“ 4a
13£ t)"? - - *
T tﬂ_ SN \
8 [ [§ 19 /’5:‘; o
| — 194
N I 7 i
Oop 16 | 1 A . ‘%#Za
- 4 %% | 3al
) a
l:[ % 111111111
VY A SONSNANNNANANY
, 192 19 Q&nw / l \
| @L oW
\ 116
16 15

///////////////

33



EP 3 296 446 A1

22

21 23 23 1

Z2a -
2

s

N .23

o s l :N szt mn_,_']ga
o M

: _25a
& p

N
|
\" .

18

22b

=
3
|
% ~ 4 A 193
) P o Y B
> —_ N M %
196 i E: ~ : N
- N
19b 4 i
i Y
&:.:m-v ¢

34



EP 3 296 446 A1

35



EP 3 296 446 A1

36

FIG. 20



EP 3 296 446 A1

FIG. 21

37



EP 3 296 446 A1

FIG. 22

38



EP 3 296 446 A1

12b

72a

71b | e

712al

39



EP 3 296 446 A1

40



EP 3 296 446 A1

50

41

e~ __ 1D

FIG. 25

68a

25



EP 3 296 446 A1

(c)

42



EP 3 296 446 A1

( Start )

e

/

Accelerate rotation of a drum
after reversing slowly

— SP1

/SPS

v

%/) /SP21

Stop the drum

Rotate at a low speed

-~ SP2 | Close all the

electromagnetic

from rotating

valves

Detect an imbalance
quantity (M)

’ /SPZZ

—SP3

Stop the drum

The elapsed time
>asettime? -

from rotating

NO

Rotate at a high speed

—SP7

]

Detect the imbalance
quantity (M
and position

— SP8

Replace an electromagnetic
valve X, a region Y_
and an electromagnetic
valve Z with values
In a parameter table

— SP9

Open the electromagnetic
valve X

—SP10

FIG. 27

43



EP 3 296 446 A1

©

NO

~ Calculate the
imbalance quantity

—SP11

(M) and position (N) again

SP1

The elapsed time
> the set time?

SP1

N=aregion Y?

YES

2

5

Electromagnetic valve X: closed
Electromagnetic valve Z: opened

—SP16

Calculate an

imbal M) SP17
O Y
SP18

he elapsed time
> the set time?

FIG. 28

44

L~ SP23

Close all the
electromagnetic
val

VES

SP24

erform

process at a
maximum

rotatin

ewatering|

o speed.

End



\
\

Parameter table

EP 3 296 446 A1

Region \/]
***’n {E{M o~ 3@@ }

Region|\/

~ 240° )

mvxunii:ummi!uxisxiﬁn*ug’gmmugmninllﬁa..,_
&
&
hd
e
e
d

o’ Region ||
e (61~ 120°

(@ Q”E o i%@@

eetmmagnetw }{ 5 Rﬁgli)ﬂ y Tie NAZNCTIC

Region \/

A ~Region |V
~ Region |

\ Elecmomagneti 2 5 b

ﬁegiop Vi
Region [}]

1 Eleulrggnggneﬁm 2 S %:}

Region ||

i % ectrg:}mggneﬁcz S {z ‘

FIG. 29

45



EP 3 296 446 A1

(a)

(b)

46



EP 3 296 446 A1

International application No.

INTERNATIONAL SEARCH REPORT
PCT/CN2016/082110

A. CLASSIFICATION OF SUBJECT MATTER

DO6F 37/12 (2006.01) i; DOGF 49/02 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

DO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS; CNTXT; WPI, EPODOC; CNKI: dehydration, eccentric load, polarization, lift, water repellent, washer, washing w machine,

dryer, balanc+, ring, annul+, spin+, rotat+, eccentric, lifter?, beater?, baffle

C. DOCUMENTS CONSIDERED TO BE RELEVANT

30

35

40

45

50

55

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 11169595 A (INAMOTO SEISAKUSHO K .K.), 29 June 1999 (29.06.1999), description, 1,2,9
paragraphs [0007]-[0021], and figures 1 and 2
Y JP 11169595 A (INAMOTO SEISAKUSHO K K.), 29 June 1999 (29.06.1999), description, 4,7
paragraphs [0007]-[0021], and figures 1 and 2
Y CN 1509359 A (SANYO ELECTRIC CO., LTD.), 30 June 2004 (30.06.2004), description, 4,7
page 3, paragraph 2 and page 5, paragraphs 10-11, and figure 5
PX JP 2016000197 A (HAIER ASIA CO., LTD.), 07 January 2016 (07.01.2016), claims 1-9 1-9
A JP 2000157788 A (SANYO ELECTRIC CO.), 13 June 2000 (13.06.2000), the whole 1-9
document
A JP 1176687 A (SANYO ELECTRIC CO.), 23 March 1999 (23.03.1999), the whole 1-9
document
A JP 4411451 B2 (YASKAWA ELECTRIC CORP. et al.), 10 February 2010 (10.02.2010), the 1-9
whole document

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

09 August 2016 (09.08.2016)

Date of mailing of the international search report
22 August 2016 (22.08.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
LIU, Jing
Telephone No.: (86-10) 62084545

Form PCT/ISA/210 (second sheet) (July 2009)

47




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT

EP 3 296 446 A1

Information on patent family members

International application No.

PCT/CN2016/082110
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
JP 11169595 A 29 June 1999 None
CN 1509359 A 30 June 2004 US 2004083774 Al 06 May 2004
KR 20040058106 A 03 July 2004
JP 2002355491 A 10 December 2002
WO 02079560 Al 10 October 2002
EP 1391549 Al 25 February 2004
AU 2002241302 A1 15 October 2002
JP 2016000197 A 07 January 2016 WO 2015176536 Al 26 November 2015
JP 2000157788 A 13 June 2000 None
JP 1176687 A 23 March 1999 JP 3148695 B2 19 March 2001
JP 4411451 B2 10 February 2010 JP 2005185663 A 14 July 2005

Form PCT/ISA/210 (patent family annex) (July 2009)

48




EP 3 296 446 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 9290089 A [0006] * JP 2009082558 A [0006]

49



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

