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(54) WASHING MACHINE

(57) Provided is a washing machine which can re-
duce number of parts for a structure for absorbing water
and draining water into a washing tank. The washing ma-
chine (1) includes: an outer tank (3) capable of storing
water; a washing tank (5) contained in the outer tank (3),
having a through hole (23) for allowing water to flow be-
tween the washing tank (5) and the outer tank (3) and
used for containing washings and rotatable; water paths
(4) for absorbing water stored in the outer tank (3); an
exhaust port (11) for draining water absorbed through
the water paths (4) into the washing tank (5) from above
Z1; and blades (40) integrally arranged on a bottom wall
(21) of the washing tank (5) to deliver water stored in the
outer tank (3) into the water paths (4) by rotating with the
washing tank (5) integrally.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a washing ma-
chine.

BACKGROUND

[0002] In a washing machine in the following patent
literature 1, a rotary wing for stirring washings is rotation-
ally and freely arranged at a bottom of a washing/dewa-
tering tank; and a pumping wing is rotationally and freely
arranged below the rotary wing.
[0003] A drive shaft of a drive motor is directly connect-
ed with the rotary wing; and the pumping wing is con-
nected with the rotary wing by a planetary gear mecha-
nism. After being delivered to the rotary wing, a torque
of the drive motor is delivered to the pumping wing by
the planetary gear mechanism.
[0004] A pumping path is arranged on an inner side
wall of the washing/dewatering tank. When the pumping
wing rotates, a detergent stored in the washing/dewater-
ing tank is sent into the pumping path by the pumping
wing and rises in the pumping path; and then detergent
is returned into the washing/dewatering tank from an ex-
haust port of the pumping path.

Existing technical literature

Patent literature

[0005] Patent literature 1: Japan specifically disclosed
No. 2010-94248 bulletin

Topic to be solved by the invention

[0006] In the washing machine in the following patent
literature 1, to deliver detergent stored in the washing/de-
watering tank back to the washing/dewatering tank by
the pumping path, the pumping ring and the planetary
gear mechanism for delivering torque to the pumping
wing from the rotary wing need to be arranged, so the
number of parts is increased.

SUMMARY

[0007] The present invention is achieved under such
background. The present invention aims at providing a
washing machine capable of reducing the number of
parts in a structure for absorbing water and draining water
into the washing tank.

Method for solving the topic

[0008] The washing machine provided in the present
invention includes an outer tank capable of storing water;
a washing tank contained in the outer tank, having a

through hole for allowing water to flow between the wash-
ing tank and the outer tank and used for containing wash-
ings and rotatable; water paths for absorbing water
stored in the outer tank; an exhaust port for draining water
absorbed through water paths into the washing tank from
above; and blades integrally arranged on a bottom wall
of the washing tank to deliver water stored in the outer
tank into water paths by rotating with the washing tank
integrally.
[0009] In addition, in the present invention, a plurality
of the water paths are arranged at an outer side of the
outer tank.
[0010] In addition, in the present invention, receiving
ports in the water paths to receive water stored in the
outer tank are arranged near the bottom wall of the wash-
ing tank.
[0011] In addition, in the present invention, the receiv-
ing ports are set to be as high as the blades.
[0012] In addition, in the present invention, the receiv-
ing ports are configured to face a direction between a
normal direction relative to a rotary direction of the wash-
ing tank and a tangential direction relative to the rotary
direction.
[0013] In addition, in the present invention, a labyrinth
structure, for preventing water stored in the outer tank
from leaking to a gap between the outer tank and the
washing tank above the receiving ports, is arranged.
[0014] In addition, in the present invention, the outer
tank is formed with a drainage port for draining water in
the outer tank, and an overflow port for allowing water
above a specified water level in the outer tank to overflow
outside the outer tank; and water paths, the drainage port
and the overflow port are respectively separated.

Effects of the invention

[0015] According to the present invention, the washing
tank for containing washings can be rotationally con-
tained in the outer tank in the washing machine. The wa-
ter paths can absorb water stored in the outer tank. The
absorbed water can be drained to the washing tank by
the drainage port from above. The washing in the wash-
ing tank passes through the through hole of the washing
tank. Therefore, water can flow between the washing
tank and the outer tank.
[0016] Thus, water can be used for washing when cir-
culating, and thus water can be saved. In addition, when
washings are washed, detergent in the washing tank can
blister through drainage of water and falling strength in
the washing tank. Therefore, washings can be effectively
washed by the blistering detergent. In addition, clearing
power can be improved by water drained from the wash-
ing tank from the above and mechanical force, generated
by water falling, acting on washings; washings can be
rinsed effectively, and thus the rinsing operation time can
be shortened.
[0017] The bottom wall of the washing tank is integrally
provided with blades which rotate integrally with the

1 2 



EP 3 231 932 A1

3

5

10

15

20

25

30

35

40

45

50

55

washing tank for delivering water stored in the outer tank
into the water paths. Thus, water in the outer tank can
be largely delivered into the water paths by a synergistic
effect of centrifugal force generated on water in the outer
tank due to the rotation of the washing tank and the
blades. Thus, quantity of water absorbed by the water
paths can be increased.
[0018] Since the blades are integrally arranged on the
washing tank, if the blades and the washing tank are
integrally formed, other parts are not arranged again. In
addition, since the blades and the washing tank rotate
integrally, a mechanism for rotating the blades independ-
ently is not arranged. Therefore, the number of the parts
can be reduced in a structure for absorbing water and
draining water into the washing tank.
[0019] In addition, according to the present invention,
water in the outer tank can be largely absorbed through
a plurality of water paths. In addition, under a condition
that the water paths are arranged at the outer side of the
outer tank, compared with a condition that the water paths
are arranged in the outer tank, since the water paths can
be freely designed, the pressure and flow rate of water
absorbed by the water paths can be freely regulated.
[0020] In addition, according to the present invention,
since the receiving ports of the water paths are arranged
near the bottom wall of the washing tank, the receiving
ports are located at a position for directly receiving water
stored in the outer tank. Therefore, quantity of water ab-
sorbed by the water paths can be increased by largely
receiving water in the outer tank by the receiving ports.
[0021] In addition, according to the present invention,
since the receiving ports of the water paths are set to be
as high as the blades, the receiving ports are located at
the position near the blades for delivering water into the
water paths. Therefore, quantity of water absorbed by
the water paths can be increased by largely receiving
water delivered by the blades at the receiving ports.
[0022] In addition, according to the present invention,
since the receiving ports of the water paths are confirmed
to face a direction between the normal direction relative
to the rotary direction of the washing tank and a tangential
direction relative to the rotary direction, the receiving
ports are located at a flowing destination of water deliv-
ered by the rotary blades. Therefore, quantity of water
absorbed by the water paths can be increased by largely
receiving water delivered by the blades at the receiving
ports.
[0023] In addition, according to the present invention,
the labyrinth structure can restrain water stored in the
outer tank to overflow to the gap between the outer tank
and the washing tank above the receiving port of the wa-
ter paths. Thus, water delivered by the blades can be
effectively received at the receiving ports instead of over-
flowing to the gap between the outer tank and the wash-
ing tank; and thus quantity of water absorbed by the water
paths can be increased.
[0024] In addition, according to the present invention,
the water paths, the drainage port and the overflow port

are respectively separated. Therefore, water stored in
the outer tank is not affected by water flowing through
steps near the drainage port and the overflow port; and
water is stably absorbed and drained into the washing
tank.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Fig. 1 is a stereoscopic diagram illustrating an inter-
nal structure of a washing machine 1 of one embed-
ment observed from above in the present invention;
Fig. 2 is a vertical section view illustrating an internal
structure of a washing machine 1;
Fig. 3 is an amplifying diagram illustrating a main
part of Fig. 2;
Fig. 4 is a section view in A-A direction of Fig. 2;
Fig. 5 is a diagram illustrating a first variation exam-
ple applied to Fig. 4;
Fig. 6 is a diagram illustrating a second variation ex-
ample applied to Fig. 4.

[0026] A list of reference numerals:

1: washing machine;
3: outer tank;
4: water path;
5: washing tank;
6A: peripheral surface;
11: exhaust port;
13: receiving port;
21: bottom wall;
23: through hole;
40: blade;
42: gap;
43: labyrinth structure;
50: drainage port;
52: overflow port;
P: normal direction;
Q: tangential direction;
S: circumference;
Z1: upper side.

DETAILED DESCRIPTION

[0027] An implementation mode of the present inven-
tion is specifically explained below with reference to
drawings.
[0028] Fig. 1 is a stereoscopic diagram illustrating an
internal structure of a washing machine 1 of one embed-
ment observed from above in the present invention.
[0029] It should be noted that a gesture of a washing
machine 1 in Fig. 1 prevails under a condition of men-
tioning a direction of the washing machine 1. An up-down
direction in Fig. 1 is consistent with an up-down direction
Z (vertical) of the washing machine 1. A left-right direction
in Fig. 1 is consistent with a left-right direction X of the
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washing machine 1. In the up-down direction Z, an upper
side is called as an upper side Z1 and a lower side is
called as a lower side Z2. In the left-right direction X, a
left side is called as a left side X1 and a right side is called
as a right side X2. An orthogonal direction of the up-down
direction Z and the left-right direction X is a front-rear
direction Y of the washing machine 1. In the front-rear
direction Y, a front side is called as a front side Y1 and
a rear side is called as a rear side Y2. The left-right di-
rection X as well as the front-rear direction Y are included
in a horizontal direction H (transverse).
[0030] The washing machine 1 includes an enclosure
2, an outer tank 3, water paths 4 and a washing tank 5.
[0031] The enclosure 2 is a hollow body with a roughly
cuboid shape; and the outer tank 3, the water paths 4
and the washing tank 5 are contained in the enclosure 2.
[0032] The outer tank 3 is supported by the enclosure
2 through a plurality of hanger rods (not shown in the
drawings) with springs and damping mechanisms. The
outer tank 3 is in a cylindrical shape having an axis ex-
tending along the up-down direction Z, and is made from
resin. A circumference of the cylindrical outer tank 3 is
called as a circumference S; and a radial direction of the
outer tank 3 is called as a radial direction R. The outer
tank 3 has a cylindrical side wall 6 extending along the
up-down direction Z, a discoid bottom wall 7 flatly extend-
ing along the horizontal direction H and blocking a lower
end of the side wall 6, and an annular wall 8 extending
fully to an inner side of radial direction R from the upper
end of the side wall 6 and the circumference S. A periph-
eral surface 6A of the side wall 6 is an outer side of the
outer tank 3. Water can be stored in the outer tank 3 from
the side of the bottom wall 7.
[0033] An opening 9 divided by an inner periphery of
the annular wall 8 is formed on the upper end of the outer
tank 3. The inner part of the outer tank 3 is exposed to
the upper side Z1 by the opening 9. The annular wall 8
has an inner space 10 extending along the circumference
S and an exhaust port 11 for cutting the inner periphery
part of the annular wall 8 along the circumference S and
exposing the inner space 10 to the inner side of the radial
direction R. The annular wall 8 has a plurality of (four,
herein) protrusions 12. A plurality of protrusions 12 are
separated in the circumference S. It is observed from the
upper side Z1 that the protrusions extend in a roughly
triangular shape from an outer periphery part of the an-
nular wall 8 to the outer side of the radial direction R.
Each protrusion 12 is a hollow body forming one part of
the inner space 10; and the protrusions 12 are respec-
tively arranged at four corners of the roughly quadran-
gular enclosure 2 when being viewed from above in con-
figuration.
[0034] The water paths 4 are slender tubes made from
resin; and a plurality of water paths are arranged on the
peripheral surface 6A of the side wall 6 in such a manner
that the quantity of the water paths is the same as that
(four herein) of the protrusions 12. Each water path 4 has
a lower end part 4A extending from the lower end part of

the side wall 6 of the outer tank 3 to the outer side of the
radial direction R along the horizontal direction H, a mid-
dle part 4B bending from the lower end part 4A and ex-
tending to the upper side Z1 along the peripheral surface
6A, and an upper end part 4C extending from the middle
part 4B to the upper side Z1 and connected with the pro-
trusion 12 from the lower side Z2. The middle part 4B
does not need to extend linearly along the up-down di-
rection Z, and can be bent at one side or can extend
along the upper side Z1 by a bent side.
[0035] Like the protrusions 12, the water paths 4 are
respectively configured at four corners of the enclosure
2. Each water path 4 has a receiving port 13 at a con-
nection part of the lower end part 4A and the side wall 6
of the outer tank 3; and the inner space of each water
path 4 is communicated with the inner part of the outer
tank 3 by the receiving port 13. The inner space of each
water path 4 is communicated with the inner space 10 of
the annular wall 8 of the outer tank 3 by the connection
part of the upper end part 4C and the protrusion 12.
[0036] The washing tank 5 is formed as a cylindrical
shape having the axis extending along the up-down di-
rection Z, and is slightly smaller than the outer tank 3.
Washings are contained in the washing tank 5. The wash-
ing tank 5 has a metal side wall 20 forming the cylindrical
shape extending along the up-down direction Z; a resin
bottom wall 21 flatly extending along the horizontal di-
rection H, blocking the lower end of the side wall 20 and
forming the discoid shape; and a resin balancing ring 22
assembled at the upper end of the washing tank 5. A
plurality of through holes 23 are respectively formed in
the side wall 20 and bottom wall 21.
[0037] The balancing ring 22 is an annular hollow body
having an inner space for containing liquid and is coax-
ially assembled with the upper end part of the side wall
20. As described below, when the washing tank 5 rotates,
the rotary balance of the washing tank 5 is maintained
by the movement of the liquid in the balancing ring 22.
The opening 24 divided by the inner periphery of the bal-
ancing ring 22 is formed at the upper end of the washing
tank 5. The inner part of the washing tank 5 is exposed
to the upper side Z1 through the opening 24.
[0038] The washing tank 5 is contained in the outer
tank 3 and is almost coaxially configured with the outer
tank 3. Therefore, the circumference of the washing tank
5 is the circumference S and the radial direction of the
washing tank 5 is the radial direction R. The opening 24
of the washing tank 5 is communicated with the opening
of the outer tank 3 from the lower side Z2. The openings
9 and 24 in a communication state form an access 25 of
washings. Washings can be throw into and take out of
the washing tank 5 from the upper side Z1 through the
access 25 by users of the washing machine 1. In the
washing tank 5 contained in the outer tank 3, the bottom
wall 21 is opposite to the bottom wall 7 of the outer tank
3 from the upper side Z1 by separating a gap.
[0039] Water stored in the outer tank 3 passes through
the through holes 23 respectively located in the side wall
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20 and bottom wall 21 of the washing tank 5; therefore,
water can flow between the outer tank 3 and the washing
tank 5. Thus, a water level in the water tank 3 is approx-
imately consistent with a water level in the washing tank
5.
[0040] Fig. 2 is a vertical section view illustrating an
internal structure of a washing machine 1. Fig. 3 is an
amplifying diagram illustrating a main part surrounded
by a circle in Fig. 2. Fig. 4 is a section view in A-A direction
of Fig. 2. The following description refers to Fig. 2 and
Fig. 3 mainly.
[0041] The washing machine 1 includes a motor 30
which generates a torque by power drive. The motor 30
is configured at the lower side Z2 of the bottom wall 7 of
the outer tank 3 in the enclosure 2. The motor 30 has an
output shaft 31 for outputting torque. The output shaft 31
extends to the upper side Z1 from the motor 30. A trans-
mission shaft 32 extending to the upper side Z1 is coax-
ially configured at the upper side Z1 of the output shaft
31. The output shaft 31 is connected with the transmis-
sion shaft 32 by a transmission mechanism 33 composed
of a retarding mechanism and the like.
[0042] The transmission shaft 32 passes through a
center part of a circle of the bottom wall 7 of the outer
tank 3 and extends to the upper side Z1. An upper end
part of the transmission shaft 32 is connected with the
center part of the circle of the bottom wall 21 of the wash-
ing tank 5. Torque generated by the motor 30 is delivered
to the transmission shaft 32 via the output shaft 31 and
the transmission mechanism 33. Therefore, the washing
tank 5 takes the transmission shaft 32 as a rotary center
to rotate together with the transmission shaft 32. The
rotary direction of the washing tank 5 is consistent with
the circumference S.
[0043] The washing tank 5 rotates under a state that
detergent has been dissolved in water stored in the outer
tank 3. Thus, the washing operation of washings con-
tained in the washing tank 5 is executed. After the wash-
ing operation, the washing tank 5 rotates under a state
that the outer tank 3 supplies water. Therefore, rinsing
operation of washings contained in the washing tank 5
is executed. The washing tank 5 rotates at a high speed
under a state of performing drainage of the outer tank 3.
Therefore, the dewatering operation of washings con-
tained in the washing tank 5 is executed.
[0044] Associated with the water paths, a plurality of
blades 40 protruded to the lower side Z2 are integrally
arranged on the lower surface 21A of the bottom wall 21
of the washing tank 5. Each blade 40 is formed in a plate
shape which is thin in the circumference S and which
linearly extends along the radial direction R; and the
blades 40 are radially configured (refer to Fig. 4) by using
the center of the circle of the bottom wall 21 as a refer-
ence. The blades 40 are made from resin and integrally
formed with the bottom wall 21. Under a state of not con-
tacting with the outer tank 3, the blades 40 are configured
at the gap 41 between the bottom wall 21 and the bottom
wall 7 of the outer tank 3 along the up-down direction Z.

[0045] The receiving port 13 at the lower end part 4A
of each water path 4 is arranged near the bottom wall 21
of the washing tank 5. Specifically, the receiving port 13
is set to be as high as the blades 40.
[0046] When the washing tank 5 rotates by receiving
torque of the motor 30, the blades 40 at the bottom wall
21 of the washing tank 5 rotate integrally with the washing
tank 5. Therefore, the blades 40 feed water stored in the
outer tank 3. Specifically, water stored in the gap between
the bottom wall 21 of the washing tank 5 and the bottom
wall 7 of the outer tank 3 is delivered into the receiving
port 13 of each water path 4. Thus, water stored in the
outer tank 3 is continuously delivered to the receiving
port 13 of each water path 4 through the rotating blades
40; and water is received into the water paths 4 by the
receiving port 3.
[0047] Water received into the water path 4 is pushed
by subsequent water. Therefore, water rises in the water
paths 4. Water rising to the upper end part 4C of the water
paths 4 flows into the inner space 10 of the annular wall
8 from the protrusions 12 (refer to Fig. 1) of the annular
wall 8 of the outer tank 3. As shown by a dotted arrow,
water is drained into the washing tank 5 from the exhaust
port 11 at the inner periphery part of the annular wall 8
and falls to an inclined down direction in the washing tank
5.
[0048] Like this, the water paths 4 absorb water stored
in the outer tank 3; and the exhaust port 11 drains water
absorbed by the water paths 4 into the washing tank 5
from the upper side Z1. Water in the washing tank 5 pass-
es through the through holes 23 of the washing tank 5.
Therefore, water flows between the washing tank 5 and
the outer tank 3.
[0049] Thus, water circulates when water is used for
washing, and thus water can be saved. Washings in the
washing tanks 5 are stirred by the rotating washing tank
5 and water drained from the upper side Z1. In addition,
when washings are washed, detergent in the washing
tank 5 can blister through drainage of water and falling
strength in the washing tank 5. Therefore, washings can
be effectively washed by the blistering detergent. In ad-
dition, by water drained into the washing tank 5 from the
upper side Z1, mechanical force generated by water fall-
ing is applied to washings, clearing power can be im-
proved, and washings can be rinsed effectively, and thus
the rinsing operation time can be shortened.
[0050] As shown in Fig. 4, the blades 40 integrally ar-
ranged at the bottom wall 21 of the washing tank 5 rotate
integrally with the washing tank 5. Thus, water stored in
the outer tank 3 is delivered into the receiving port 13 of
the water paths 4 as shown by a bold line arrow. There-
fore, water in the outer tank 3 can be largely delivered
into the water paths 4 by a synergistic effect of centrifugal
force generated on water in the outer tank 3 due to the
rotation of the washing tank 5 and the blades 40. Thus,
quantity of water absorbed by the water paths 4 can be
increased.
[0051] Since the blades 40 are integrally arranged at
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the washing tank 5, no other part is required to be ar-
ranged if the blades 40 are integrally formed with the
washing tank 5 as described above. In addition, since
the blades 40 and the washing 5 rotate integrally, no
mechanism for rotating the blades 40 independently
need to be arranged. Thus, the number of parts can be
reduced in a structure for absorbing water and draining
water into the washing tank 5.
[0052] Water in the outer tank 3 can be largely ab-
sorbed by a plurality of water paths 4. Since each water
path 4 is arranged at the peripheral surface 6A of the
side wall 6 of the outer tank 3, namely, outside the outer
tank 3, the water paths 4 can be freely designed com-
pared with a condition that the water paths 4 are arranged
in the outer tank 3. Thus, the pressure and flow rate of
water absorbed by the water paths 4 can be freely reg-
ulated. Specifically, if the water paths 4 are thickened
and the inner spaces of the water paths 4 are enlarged,
water quantity can be increased; and if the water paths
4 are thinned and the inner spaces of the water paths 4
are reduced, water pressure can be increased.
[0053] As shown in Fig. 3, the receiving port 13 of each
water path 4 is arranged near the bottom wall 21 of the
washing tank 5, so the receiving port is directly located
at the position for receiving water stored in the outer tank
3. Therefore, quantity of water absorbed by the water
paths 4 can be increased by largely receiving water in
the outer tank 3 through the receiving port 13. Specifi-
cally, since the receiving port 13 of the water path 4 is
set to be as high as the blades 40, the receiving port 13
is located near the blades 40 for delivering water into the
water paths 4. Therefore, quantity of water absorbed by
the water paths 4 can be increased by receiving a great
number of water delivered by the blades 40 through the
receiving port 13.
[0054] To make the washing tank 5 smoothly rotate in
the outer tank 3, the gap 42 is ensured between the inner
peripheral surface 6B of the side wall 6 of the outer tank
3 and the outer peripheral surface 20A of the side wall
20 of the washing tank 5. The gap 42 is formed in a ring
extending along the circumference S and enclosing the
washing tank 5. It can be imagined that water can over-
flow to the gap 42 at the upper side Z1 of the receiving
port 13 when water stored in the outer tank 3 is delivered
into the receiving port 13 by the rotating blades 40. There-
fore, the labyrinth structure 43 for preventing water from
overflowing to the gap 42 is arranged on the washing
machine 1.
[0055] The labyrinth structure 43 includes one part of
the lower end part of the inner peripheral surface 6B of
the side wall 6 of the outer tank 3, namely, a flat surface
44 extending to the outer side in the radial direction R.
The flat surface 44 is located at the upper side Z1 of the
receiving port 13. The labyrinth structure 43 further in-
cludes a transverse flange 45 extending from the low end
part of the outer peripheral surface 20A of the side wall
20 of the washing tank 5 to the outer side of the radial
direction R and an annular vertical flange 46 extending

from the whole domain of the circumference S at the low-
er end of the side wall 20 to the lower side Z2.
[0056] The transverse flange 45 is formed in a thin-
plate shape in the up-down direction Z. The transverse
flange 45 can also be form in a ring extending along the
circumference S. The lower surface 45A of the transverse
flange 45 is opposite to the flat surface 44 from the upper
side Z1 across the gap 47, and the lower surface 45A
and the flat surface 44 extend in parallel along the hori-
zontal direction H. The gap 47 is a thin space along the
up-down direction Z.
[0057] The lower end of the vertical flange 46 is located
at the upper side Z1 of the receiving port 13 of each water
path 4. Each blade 40 is convexly configured at the lower
side Z2 of the lower end of the vertical flange 46. The
outside end part of each blade 40 in the radial direction
R and the vertical flange 46 are located at the same po-
sition; and each blade 40 is configured to be near the
receiving port 13 of the water paths 40 from the inner
side of the radial direction R. The vertical flange 46 is
opposite to the part of the lower side Z2 of the flat surface
44 relative to the inner peripheral surface 6B of the side
wall 6 and the whole domain of circumference S from the
inner side of the radial direction R across the gap 48. The
gap 48 is the thin annular space in radial direction R; and
the lower side Z2 is communicated with the inner side of
gap 47 in radial direction R.
[0058] The gaps 47 and 48 are the narrowest parts in
the gap between the outer tank 3 and the washing tank
5. In addition, before arriving at the gap 42 of the upper
side Z1 of the receiving port 13 of each water path 4,
water stored in the outer tank 3 must rise in the gap 48
firstly; then a flowing direction of the water is changed in
a roughly right angle at the upper end part of the gap 48;
and the water flows through the gap 47 along the radial
direction R. Therefore, water stored in the outer tank 3
is hard to reach the gap 42 across the gaps 47 and 48.
[0059] Therefore, since water is not allowed to overflow
to the gap 42 between the outer tank 3 and the washing
tank 5, water delivered by the blades 40 can be effectively
received by the receiving port 13. Thus, quantity of water
absorbed by the water paths 4 can be increased. It shall
be noted that since the lower end parts of the gaps 47
and 48 have little vibration in the washing tank 5 when
the washing tank 5 rotates, the rotary washing tank 5
does not contact with the outer tank 3 even if the gaps
47 and 48 are narrow. On the other hand, to prevent the
upper part with great vibration in the rotary washing tank
5 from contacting with the outer tank 3, the gap 42 is
enlarged in a ladder manner (refer to Fig. 2) to an outer
side of the radial direction R as the gap 42 faces the
upper side Z1.
[0060] Referring to the water paths 4 located at left end
in Fig. 4, the receiving port 13 of each water path 4 is
configured to face a direction between a normal direction
P relative to the circumference S and a tangential direc-
tion Q relative to the circumference S. That is to say, the
receiving port 13 is configured to face the inclined direc-
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tion K towards the normal direction P and the tangential
direction Q. It shall be noted that the washing tank 5 in
the present embodiment rotates in a direction reverse to
the direction of the receiving port 13 (anti-clockwise di-
rection in Fig. 4).
[0061] In this case, the receiving port 13 of the water
path 4 is located at a flowing target of water delivered by
the blades 40 integrally rotating with the washing tank.
Therefore, quantity of water absorbed by the water paths
4 can be increased by receiving a large number of water
delivered by the blades 40 through the receiving port 13.
[0062] Fig. 5 is a diagram illustrating the first variation
example applied to Fig. 4.
[0063] Referring to Fig. 5, a drainage port 50 for drain-
ing water in the outer tank 3 is formed in one position on
the circumference S at the bottom wall 7 of the water tank
3. The drainage port 50 is connected with a drainage
path 51 (refer to Fig. 2) for draining out of the washing
machine 1. An overflow port 52 for overflowing water
above the specified water level in the outer tank 3 to
overflow out of the outer tank 3 is formed in the position
at the side wall 6 of the outer tank 3 away from the bottom
wall 7 to the upper side Z1 by a specified distance. The
overflow port 52 is connected with an overflow path 53
for leading water overflowing from the overflow port 52
to the drainage path 51.
[0064] Each water path 4 is preferably separate from
the drainage port 50 and the overflow port 52. Specifi-
cally, the drainage port 50 and the overflow port 52 are
respectively configured between two adjacent water
paths 4 in the circumference S. More preferably, the
drainage port 50 and the overflow port 52 are respectively
configured at a position where the drainage port 50 and
the overflow port 52 are spaced by a roughly equal dis-
tance from the adjacent water path 4 in the circumference
S. Through such a structure, water stored in the outer
tank 3 can be stably absorbed and drained into the wash-
ing tank 5 instead of being affected by water flowing
through the steps 60 near the drainage port 50 and the
overflow port 52.
[0065] Fig. 6 is a diagram illustrating the second vari-
ation example applied to Fig. 4. In the above embodiment
and the first variation example, each blade 40 at the lower
surface 21A of the bottom wall 21 of the washing tank 5
is formed in a plate shape which is thin in the circumfer-
ence S and which extends linearly along the radial direc-
tion R, and the blades 40 are radially configured by taking
the center of the circle of the bottom wall 21 (refer to Fig.
4 and Fig. 5) as a reference. However, as shown in Fig.
6, the blades 40 can also be formed in the plate shape
which is thin in the circumference S and which bends and
extends crossed with the radial direction R from the lower
side Z2 through observation. Specifically, each blade 40,
observed from the lower side Z2, is radially configured
by taking the center of the circle of the bottom wall 21 as
a reference; and the blades are bent in such a manner
that one side of the blade faces the outer side of the radial
direction R and the other side faces the same direction

of the circumference S (anti-clockwise direction in Fig. 6).
[0066] The present invention is not limited to the con-
tents of the above embodiments, and can be changed
within the scope recorded in claims.
[0067] For example, in the above embodiment,
number of the water paths 4 is four, and can be freely
altered. In addition, each water path 4 can have different
shape.
[0068] The blades 40 are integrally formed with the bot-
tom wall 21 of the washing tank 5, or can also be fixed
on the bottom wall 21 by screws and other connection
components after the blades 40 are independently
formed with the bottom wall 21.
[0069] As described above, under a condition that the
washing tank 5 rotates to the direction reverse to that of
the receiving port 13, the receiving port 13 of each water
path 4 is configured to face a direction between the nor-
mal direction P relative to the circumference S and the
tangential direction Q relative to the circumference S (re-
fer to Fig. 4). Under a condition that the washing tank 5
rotates along the positive and negative directions instead
of one direction, the receiving port 13 is configured to
face the normal direction P. Thus, regardless of the ro-
tation direction of positive direction or negative direction
of the washing tank 5, the receiving port 13 can equally
receive water delivered by the blades 40.
[0070] Washings in the washing tank 5 is stirred by the
rotating washing tank 5 and water drained by the water
paths 4 from the upper side Z1. In order to stir washings,
a rotating stirrer can be additionally arranged in the wash-
ing tank 5.
[0071] The materials of the above components are only
examples. For example, the bottom wall 21 of the wash-
ing tank 5 may be not fully made from resin; and the part
connected with the transmission shaft 32 can be made
of metal.
[0072] A vertical washing machine 1, of which a rotat-
ing center of the washing tank 5 extends along the up-
down direction Z, is illustrated in the description. Howev-
er, the washing tank 5 can also be obliquely configured
in such a manner that the rotating center of the washing
tank 5 obliquely extends relative to the up-down direction
Z.

Claims

1. A washing machine, comprising:

an outer tank, capable of storing water;
a washing tank, contained in the outer tank, hav-
ing a through hole for allowing water to flow be-
tween the washing tank and the outer tank, and
used for containing washings and rotatable;
water paths, for absorbing water stored in the
outer tank;
an exhaust port, for draining water absorbed
through the water paths into the washing tank
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from above; and
blades, integrally arranged on a bottom wall of
the washing tank to deliver water stored in the
outer tank into the water paths by rotating with
the washing tank integrally.

2. The washing machine according to claim 1, wherein
a plurality of the water paths are arranged at an outer
side of the outer tank.

3. The washing machine according to claim 1 or 2,
wherein
receiving ports in the water paths to receive water
stored in the outer tank are arranged near the bottom
wall of the washing tank.

4. The washing machine according to claim 3, wherein
the receiving ports are set to be as high as the blades.

5. The washing machine according to claim 3 or 4,
wherein
the receiving ports are configured to face a direction
between a normal direction relative to a rotary direc-
tion of the washing tank and a tangential direction
relative to the rotary direction.

6. The washing machine according to any one of claims
3 to 5, wherein
a labyrinth structure, for preventing water stored in
the outer tank from leaking to a gap between the
outer tank and the washing tank above the receiving
port, is arranged.

7. The washing machine according to any one of claims
1 to 6, wherein
the outer tank is formed with a drainage port for drain-
ing water in the outer tank, and an overflow port for
allowing water above a specified water level in the
outer tank to overflow outside the outer tank; and
the water paths, the drainage port and the overflow
port are respectively separated.
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