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(54) WASHING MACHINE

(57) Disclosed is a washing machine, which can pre-
vent the damage to washings and also can improve the
cleaning force. The washing machine (1) includes: a
washing tank (4) for receiving washings (S), a water
pumping path (20) for pumping water stored in the wash-
ing tank (4) from an inlet (25) and spraying the water
drawn through a flow path (26) into the washing tank (4)
from outlets (22), a blocking member (27) for blocking
the upper end of the flow path (26), and an impeller (13)
for delivering the water stored in the washing tank (4)
into the inlet (25) through rotation. The outlets (22) are
of a lengthwise slit shape. The impeller (13) is arranged
at a bottom (4D) of the washing tank (4) in a manner of
being separated from washings (S).
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Description

TECHNICAL FIELD

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

BACKGROUND

[0002] In a washing machine described in the following
patent literature 1, washing blades are arranged at a bot-
tom of an inner tank for receiving washings in a freely
rotating manner, and an inner tank shell and a passage
shell are arranged inside the inner tank. When the wash-
ing blades rotate, washing water is drawn through a water
passage of the inner tank shell and a water passage of
the passage shell and then sprayed onto the washings
inside the inner tank. Thus, the washings are washed.
[0003] In a washing machine described in the following
patent literature 1, an impeller is arranged at an inner
bottom of a washing and dehydrating tank, and a net for
storing the washings is arranged in a position higher than
the middle of the height direction in the washing and de-
hydrating tank.

Literatures in the existing art

Patent literature

[0004]

Patent literature 1: Japanese Laid-Open Patent Pub-
lication No. 8-309090
Patent literature 2: Japanese Laid-Open Patent Pub-
lication No. 10-235076

SUMMARY

Problems to be solved by the invention

[0005] The washing machine of the patent literature 1
may have the problem that the washings are damaged
due to the friction of the rotating washing blades on the
washings. Furthermore, the structure for only sprinkling
the drawn washing water onto the washings has a limi-
tation on improving the cleaning force of the washings.
[0006] The washing machine of the patent literature 2
separates the washings from the impeller by placing the
washings on the net for storing the washings. Thus, the
problem that the washings are damaged due to the fric-
tion of the rotating impeller on the washings can be elim-
inated. However, since only a region above the net for
storing the washings in the washing and dehydrating tank
can receive the washings, the capacity of the washing
and dehydrating tank is reduced. In this case, since the
washings cannot be sufficiently stirred in the washing
and dehydrating tank, there is a limitation on improving
the cleaning force of the washings.

[0007] The present invention is accomplished based
on this background, and an objective of the present in-
vention is to provide a washing machine which can pre-
vent the damage to the washings and also can improve
the cleaning force.

Solution for solving the problems

[0008] The present invention relates to a washing ma-
chine, which is characterized by including: a washing
tank for receiving washings and storing water; a water
pumping path having an inlet disposed at a bottom of the
washing tank, a lengthwise slit-shaped outlet disposed
at a position higher than the inlet, and a flow path extend-
ing upwards from the inlet to the outlet, for pumping water
stored in the washing tank from the inlet and spraying
the water drawn through the flow path into the washing
tank from the outlets; blocking members arranged at the
water pumping path, for blocking an upper end of the flow
path; and an impeller, arranged at the bottom of the wash-
ing tank in a way of being separated from washings, for
delivering the water stored in the washing tank into the
inlet through rotation.
[0009] Furthermore, the present invention is charac-
terized by including a separating member, which is ar-
ranged at the bottom of the washing tank, for dividing an
internal space of the washing tank into a first space for
configuring washings and a second space for configuring
the impeller.
[0010] Furthermore, the present invention is charac-
terized in that the blocking member is disposed at an
upper end of the outlet.
[0011] Furthermore, the present invention is charac-
terized in that the washing tank is a cylindrical washing
tank having an axis extending longitudinally, and at each
water pumping path, the outlets are biased towards a
circumferential direction relative to a center of the inlet
in the circumferential direction of the washing tank.
[0012] Furthermore, the present invention is charac-
terized in that the outlets are arranged in a manner of
facing the circumferential direction.
[0013] Furthermore, the present invention is charac-
terized in that the outlets are arranged at two sides in the
circumferential direction in the water pumping path.
[0014] Furthermore, the present invention is charac-
terized in that the outlets are arranged at a single side in
the circumferential direction in the water pumping path,
and the present invention includes an inclined member,
which is inclined in a manner of approaching the outlets,
so that the flow path is gradually narrowed from the inlet
to the outlets

Effects of the invention

[0015] According to the present invention, the impeller
for delivering the water stored in the washing tank into
the inlet of the water pumping path is arranged at the
bottom of the washing tank in a manner of being sepa-
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rated from the washings. Therefore, even when the im-
peller rotates for delivering the water, the washings may
not be abraded by the impeller, and the damage to the
washings can be prevented.
[0016] At the water pumping path, the upper end of the
flow path extending upwards from the inlet to the outlet
is blocked by the blocking member, and the outlet is in
the lengthwise slit shape. Therefore, after the direction
of the water which is pumped from the inlet and drawn
through the flow path is changed by the blocking member,
and after the flow rate of the water is increased through
the lengthwise slender outlet, the water is injected. Thus,
the water injected from the outlets is injected in various
directions to form a band shape scattered in the longitu-
dinal direction and is strongly sprinkled onto the washings
in the washing tank, so that the washings are cleaned
while being stirred in various directions. Therefore, the
cleaning force is increased.
[0017] Furthermore, according to the present inven-
tion, an internal space of the washing tank is divided by
the separating member into a first space for configuring
the washings and a second space for configuring the
impeller, so that the impeller can be reliably separated
from the washings.
[0018] Furthermore, according to the present inven-
tion, since the blocking member is disposed at the upper
end of the outlet, the flowing direction of the water drawn
through the flow path can be changed before reaching
the outlet. Thus, the water sprinkled from the outlets can
be injected in various directions.
[0019] Furthermore, according to the present inven-
tion, at the water pumping path, the outlet is arranged in
a manner of biasing towards the circumferential direction
relative to the center of the inlet in the circumferential
direction of the washing tank. Thus, the water flow
pumped from the inlet and drawn through the flow path
can be changed, and the drawn water can be strongly
injected into the washing tank from the outlets. Therefore,
the washings sprinkled with water can be effectively
cleaned through sufficient stirring.
[0020] Furthermore, according to the present inven-
tion, since the outlets are arranged in a manner of facing
the circumferential direction, the water drawn through the
flow path can be injected in the circumferential direction
from the outlets. Thus, the water injected in the circum-
ferential direction can be used for cleaning the washings
while the washings in the washing tank are stirred in a
manner of rotating towards the circumferential direction.
[0021] Furthermore, according to the present inven-
tion, since the outlets are arranged at two sides in the
circumferential direction of the water pumping path, the
orientation of the water injected from the outlets can be
changed from the outlets at one side and the outlets at
the other side in the outlets at two sides relative to the
rotating direction of the washing tank. Thus, at the water
pumping path, since the water injected from each outlet
can be sprinkled towards the washings in the washing
tank in various directions, the washings can be effectively

cleaned through the sufficient stirring in various direc-
tions.
[0022] Furthermore, according to the present inven-
tion, since the outlets are arranged at a single side in the
circumferential direction in the water pumping path, in
the case of arranging multiple water pumping paths side
by side in the circumferential direction, the power loss of
the water injected from the outlets of the adjacent water
pumping paths due to the mutual collision can be pre-
vented.
[0023] The flow path of the water pumping path is grad-
ually narrowed from the inlet to the outlet through the
inclined member. Thus, the flow rate of the water pumped
from the inlet and drawn through the flow path can be
increased along the direction towards the outlets. There-
fore, the drawn water can be more strongly injected into
the washing tank from the outlets. Thus, the washings
sprinkled with the water can be effectively cleaned
through the sufficient stirring.

BRIEF DESCRIPTION OF DRAWINGS

[0024]

Fig. 1 is a longitudinal sectional view illustrating an
internal structure of a washing machine according
to an embodiment of the present invention.
Fig. 2 is a three-dimensional top view illustrating an
impeller included in a washing machine.
Fig. 3 is a three-dimensional bottom view illustrating
an impeller.
Fig. 4 is a sectional view in an A-A direction of Fig. 1.
Fig. 5 is a three-dimensional top view illustrating a
bottom and a water pumping path of a washing tank
of a washing machine.
Fig. 6 is a three-dimensional top view illustrating a
bottom and a water pumping path of a washing tank
from a viewpoint different from Fig. 5.
Fig. 7 is a sectional view in a B-B direction of Fig. 4.
Fig. 8 is a longitudinal sectional view illustrating an
internal structure of a washing machine according
to a first variation embodiment of the present inven-
tion.
Fig. 9 is a sectional view in a C-C direction of Fig. 8.
Fig. 10 is a sectional view in a D-D direction of Fig. 9.
Fig. 11 is a longitudinal sectional view illustrating an
internal structure of a washing machine according
to a second variation embodiment of the present in-
vention.

DETAILED DESCRIPTION

[0025] Embodiments of the present invention are de-
scribed below with reference to the drawings.
[0026] Fig. 1 is a longitudinal sectional view illustrating
an internal structure of a washing machine 1 according
to an embodiment of the present invention.
[0027] Firstly, an outline of the washing machine 1 is
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described with an up-down direction X of Fig. 1 as a ref-
erence. In the up-down direction X as a vertical direction,
an upper side is called an upper side X1, and a lower
side is called a lower side X2. Furthermore, the washing
machine 1 also includes a washing and drying machine
with a function of drying washings S.
[0028] The washing machine 1 includes a housing 2,
an outer tank 3, a washing tank 4 and a motor 5.
[0029] The housing 2 is in a box shape. The outer tank
3, the washing tank 4 and the motor 5 are arranged in
the housing 2.
[0030] The outer tank 3 is made of, for example, resin
and formed in a cylindrical shape with a bottom. The outer
tank 3 has a circumferential wall 3B which is in a gener-
ally-cylindrical shape with an opening portion 3A at the
upper end, and a disc-shaped bottom wall 3C blocking
a hollow portion of the circumferential wall 3B from the
lower side X2. The opening portion 3A is opened and
closed through a cover 6 connected with the circumfer-
ential wall 3B. Water such as tap water, bath water, a
liquid dissolved with detergents and the like can be stored
in the outer tank 3.
[0031] The washing tank 4 is formed in a cylindrical
shape with a bottom, is one circle smaller than the outer
tank and receives the washings S. The washing tank 4
has a circumferential wall 4B which is in a generally-cy-
lindrical shape with an access opening 4A at the upper
end, and a disc-shaped bottom wall 4C blocking a hollow
portion of the circumferential wall 4B from the lower side
X2. For example, the circumferential wall 4B is made of
metal, a center portion of the bottom wall 4C is made of
metal, and a peripheral portion of the bottom wall is made
of resin. The bottom wall 4C and the lower end portion
of the circumferential wall 4B which is connected with the
bottom wall 4C form a bottom 4D of the washing tank 4.
The washing tank 4 is coaxially received in the outer tank
3. The washing tank 4 at a state of being received in the
outer tank 3 can rotate around a central shaft 7 which is
used as an axis of the washing tank and extends to the
up-down direction X. This washing machine 1 is a longi-
tudinal-type washing machine with the washing tank 4
arranged in the longitudinal direction.
[0032] The access opening 4A is communicated with
the opening portion 3A from the lower side X2, and the
opening portion 3A and the access opening 4A are col-
lectively opened and closed through the cover 6. A user
of the washing machine 1 can take the washings S into
and out of the washing tank 4 through the opened access
opening 4A. The circumferential wall 4B and the bottom
wall 4C are respectively provided with a through hole 4E,
and the water in the outer tank 3 can be circulated be-
tween the outer tank 3 and the washing tank 4 via the
through holes 4E. Thus, the washing tank 4 stores the
water at a water level equal to a water level of the outer
tank 3.
[0033] An annular shock absorber 8 is installed at the
upper end portion of an inner circumferential surface 4F
of the circumferential wall 4B. The shock absorber 8 is a

member reducing the vibration of the rotating washing
tank 4, and the liquid for facilitating the shock absorption
is received in a hole 8A inside the shock absorber 8.
[0034] A concave portion 4G which is sunken down-
wards is formed at the upper surface of the bottom wall
4C. The concave portion 4G is a cylindrical space with a
flat top and a flat bottom in a coaxial state with the bottom
wall 4C. The washing tank 4 includes a separating mem-
ber 9 arranged at the bottom 4D. The separating member
9 is a disc-shaped cover blocking the concave portion
4G from the top, and a plurality of through holes 9A are
intensively formed at a center side of the cover. An inter-
nal space 10 of the washing tank 4 is divided by the sep-
arating member 9 into a first space 11 communicated
with the access opening 4A and configured with the
washings S and a second space 12 equivalent to the
concave portion 4G.
[0035] The motor 5 is arranged at the lower side X2 of
the bottom wall 3C of the outer tank 3 in the housing 2.
An output shaft of the motor 5 is divided into a tubular
first output shaft 5A extending towards the upper side X1
and a second output shaft 5B which is sufficiently inserted
into the first output shaft 5A. The motor 5 selects one of
the first output shaft 5A and the second output shaft 5B
to output a driving force through a speed changing mech-
anism 15.
[0036] The first output shaft 5A extends towards the
upper side X1 and successively penetrates through the
circle center of the bottom wall 3C and the circle center
of the bottom wall 4C of the washing tank 4. The first
output shaft 5A has a flange portion 5C which is protruded
between the bottom wall 3C and the bottom wall 4C in a
brim manner, and is fixed to the bottom wall 4C through
the flange portion 5C so as to realize connection with the
washing tank 4. When the motor 5 is driven and transfers
the driving force to the first output shaft 5A, the washing
tank 4 rotates.
[0037] An impeller 13 is installed at the upper end,
which is more protruded to the upper side X1 than the
flange portion 5C, of the second output shaft 5B.
[0038] Fig. 2 is a three-dimensional view illustrating
the impeller 13 viewed from the upper side X1, and Fig.
3 is a three-dimensional view illustrating the impeller 13
viewed from the lower side X2.
[0039] Referring to Fig. 2 and Fig. 3, the impeller 13
integrally includes a pair of discs 13A which are coaxially
arranged in parallel in the vertical direction and a plurality
of blades 13B which are erected between the pair of discs
13A and extend in a radiating manner by adopting the
circle center of the disc 13A as a reference. In the pair
of discs 13A, a circular through hole 13C (referring to Fig.
2) penetrating through the center portion of the disc 13A
at the upper side X2 is formed thereon, and a plurality of
circular through holes 13D (referring to Fig. 3) surround-
ing the circle center portion are formed at the circular
plate 13A at the lower side X2. Each blade 13B linearly
extends towards the peripheral edge of the disc 13A from
the edge of the through hole 13C.
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[0040] Referring to Fig. 1, the impeller 13 is configured
at the second space (the aforementioned concave por-
tion 4G of the bottom wall 4C) of the bottom wall 4D of
the washing tank 4. Since the second space 12 is at a
state of being separated from the first space 11 of the
upper side X1 for configuring the washings S through the
separating member 9, the impeller 13 is arranged at the
bottom 4D in a manner of being separated from the wash-
ings S. The water stored in the washing tank 4 also exists
between the pair of discs 13A via the through hole 9A of
the separating member 9 and the through holes 13C and
13D of the pair of discs 13A of the impeller 13.
[0041] The upper end portion of the second output
shaft 5B of the motor 5 is installed at the circle center
portion of the disc 13A at the lower side X2. When the
motor 5 is driven and transfers the driving force to the
second output shaft 5B, the impeller 13 rotates. When
the impeller 13 rotates, the washing tank 4 is at a stopped
state.
[0042] Fig. 4 is a sectional view in an A-A direction of
Fig. 1. As shown in Fig. 4, for convenience in description,
the graphic representation of the aforementioned sepa-
rating member 9 is omitted. Referring to Fig. 4, the cir-
cumferential direction of the inner circumferential surface
4F of the washing tank 4 is hereinafter called circumfer-
ential direction Y, and a radial direction of the inner cir-
cumferential surface 4F is called the radial direction Z.
Both the circumferential direction Y and the radial direc-
tion Z are directions along the horizontal direction H. In
the circumferential direction Y, the clockwise direction at
the top view is called clockwise Y1, and the counterclock-
wise direction at the top view is called counterclockwise
Y2. In the radial direction Z, one side facing the central
shaft 7 is called a radial inner side Z1, and one side away
from the central shaft 7 is called a radial outer side Z2.
[0043] Water pumping paths 20 are installed on the
inner circumferential surface 4F of the washing tank 4.
The number of the water pumping paths 20 may be set
randomly and may be single or multiple. In the present
embodiment, three water pumping paths 20 of the same
shape and the same size are installed at the inner cir-
cumferential surface 4F at a state of being distributed in
the circumferential direction Y. It should be noted that in
Fig. 4, for convenience in description, only one water
pumping path 20 is shown. A distance between every
two adjacent water pumping paths 20 in the circumfer-
ential direction Y may be constant among all the water
pumping paths 20 and may also be different according
to different water pumping paths 20. The water pumping
paths 20 are described below in detail by referring to the
state of being installed at the washing tank 4.
[0044] Each water pumping path 20 includes a main
body part 21 made of resin. The main body part 21 is of
a long-edge cover shape in the up-down direction X and
is erected at the inner circumferential surface 4F (also
referring to Fig. 1) of the washing tank 4 from the radial
inner side Z1 at a vertical posture between the shock
absorber 8 and the bottom wall 4C of the washing tank

4. Therefore, the main body part 21 has a back surface
21A opposed to the inner circumferential surface 4F of
the washing tank 4 and a surface 21B disposed at an
opposite side of the back surface 21A and facing the side
of the central shaft 7.
[0045] Fig. 5 and Fig. 6 are three-dimensional views
illustrating the bottom 4D and the water pumping paths
20 of the washing tank 4 viewed from the upper side X1
at other viewpoints. Referring to Fig. 5 and Fig. 6, two
end portions of the main body part 21 in the circumfer-
ential direction Y respectively form bending portions 21C
covering almost a whole area in the up-down direction X
and bent towards the radial outer side Z2. Each bending
portion 21C is formed in a manner of inclining relative to
the circumferential direction Y and the radial direction Z,
and the surface 21B of each bending portion 21C is at a
state of facing the circumferential direction Y. Further-
more, the upper end portion 21D of the main body part
21 is bent towards the radial outer side Z2 and erected
between the bending portions 21C at two sides.
[0046] A lengthwise slit-shaped outlet 22 is formed at
each bending portion 21C. In other words, the outlets 22
are arranged at two sides in the circumferential direction
Y in the water pumping path 20. The outlets 22, for ex-
ample, are arranged at each bending portion 21C side
by side in the up-down direction X, and penetrate through
the bending portions 21C in a manner of being exposed
out of the back surface 21A and the surface 21B of the
main body part 21. Each outlet 22 is arranged at the sur-
face 21B of the bending portion 21C in a manner of facing
the circumferential direction Y (also referring to Fig. 4).
[0047] Each bending portion 21c is respectively inte-
grally provided with a projection 23 extending towards
the radial inner side Z1 and disposed between the upper
and the lower adjacent outlets 22, at upper side X1 of
the outlet 22 disposed at the upper side X1 and at the
lower side X2 of the outlet 22 disposed at the lower side
X2. The projections 23 are protruded towards the radial
inner side Z1 from the surface 21B of the main body part
21. As shown in Fig. 6, a threaded hole 23A is formed at
the end surface of the radial outer side Z2 of each pro-
jection 23. The threaded hole 23A is also formed at the
upper end portion 21D of the main body part 21. The
threaded hole 23A is provided with a bolt (not shown)
inserted from the radial outer side Z2 of the washing tank
4 in order to fix the water pumping path 20 at the washing
tank 4.
[0048] At the back surface 21A of each bending portion
21C, the threaded hole 23A is configured at the outer
side closer to the circumferential direction Y than the out-
let 22. At the back surface 21A of the main body part 21,
ribs 21E protruding towards the radial outer side Z2 and
linearly extending along the up-down direction X are re-
spectively arranged one by one at two sides in the cir-
cumferential direction Y. The ribs 21E are of a plate shape
which is relatively thin in the circumferential direction Y
and extend towards the lower side X2 from the upper end
portion 21D between the threaded hole 23A and the outlet
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22 in the circumferential direction Y at each bending por-
tion 21C. The ribs 21E are configured adjacent to the
outlets 22 in a manner of banding the outer sides of the
outlets 22 in the circumferential direction Y.
[0049] Fig. 7 is a sectional view in a B-B direction of
Fig. 4. Referring to Fig. 7, the lower end portion of the
back surface 21A of the main body part 21 is integrally
provided with an inlet member 24. The inlet member 24
is formed into a generally U-shaped plate shape (refer-
ring to Fig. 4) bent to be bulged towards the radial outer
side Z2 when in top view. The width of the inlet member
24 in the circumferential direction Y is gradually narrowed
towards the upper side X1. A lower portion 24A of the
inlet member 24 is configured in a manner of more pro-
truding downwards than the lower end of the main body
part 21. An area entrapped by the generally-U-shaped
lower portion 24A is an inlet 25 of the water pumping path
20. The inlet 25 is disposed at a position lower than the
outlet 22 in the water pumping path 20. Furthermore, at
each water pumping path 20, all outlets 22 are configured
in a manner of biasing towards the circumferential direc-
tion Y relative to the center 25A of the inlet 25 in the
circumferential direction Y.
[0050] Depressions 4H (also referring to Fig. 5) having
the number same with that of the water pumping paths
20 and recessed towards the radial outer side Z2 from
the second space 12 with the impeller 13 are formed at
the bottom wall 4C of the washing tank 4, and the de-
pressions 4H can receive the inlet member 24 of any
water pumping path 20. Therefore, at the state where the
water pumping path 20 is already installed at the washing
tank 4, the inlet 25 is disposed at the bottom 4D of the
washing tank 4 and is at a state of being communicated
with the second space 12 from the radial outer side Z2
(referring to Fig. 5).
[0051] The back surface 21A of the main body part 21
is provided with a flow path 26. The flow path 26 is a
space (also referring to Fig. 6) with an upper long edge
and a lower long edge entrapped by the ribs 21E at two
sides of the back surface 21A in the circumferential di-
rection Y and is blocked by the inner circumferential sur-
face 4F of the washing tank 4 from the radial outer side
Z2. The lower end portion of the flow path 26 is entrapped
by the back surface 21A of the main body part 21 and
the inlet member 25 from the radial direction Z. The flow
path 26 extends towards the upper side X1 to the outlet
22 from the inlet 25 in a manner of being communicated
with the inlet 25 at the lower end and being communicated
with the outlet 22 at the upper end.
[0052] The upper portion of the back surface 21A of
the main body part 21 is integrally provided with a block-
ing member 27 (also referring to Fig. 6). The blocking
member 27 is formed into a plate shape which is relatively
thin in the up-down direction X, extends towards the hor-
izontal direction H and is erected between the ribs 21E
at two sides of the main body part 21. The blocking mem-
ber 27 is disposed at the upper end of the uppermost
outlet 22 of each bending portion 21C. A lower surface

27A of the blocking member 27 is flat in the horizontal
direction H, and the upper end of the flow path 26 is at a
state of being blocked by the lower surface 27A from the
upper side X1. Therefore, the upper end of the flow path
26 is a tail end.
[0053] Referring to Fig. 1, when the impeller 13 rotates,
the water stored at the bottom 4D of the washing tank 4
is delivered into the inlet 25 of each water pumping path
20 through the blades 13B of the impeller 13 and pumped
into the flow path 26 from the inlet 25. As shown by a
bold line arrow, the water pumped into the flow path 26
is drawn to the outlet 22 of the upper side X1 through the
flow path 26 and then injected into the washing tank 4
from each outlet 22.
[0054] As described above, in the water pumping path
20, the upper end of the flow path 26 extending towards
the upper side X1 to the outlet 22 from the inlet 25 is
blocked by the blocking member 27 as shown in Fig. 7,
and the outlet 22 is of a lengthwise slit shape. Therefore,
the water is sprinkled after the direction of the water which
is pumped from the inlet 25 and drawn through the flow
path 26 is changed by the blocking member 27, and after
the flow rate of the water is increased through the length-
wise slender outlet 22.
[0055] From the view of the rotating direction of the
impeller 13, for the outlets 22 at two sides of the water
pumping path 20 in the circumferential direction Y, on
the basis that the outlet 22 at the downstream side is
called a downstream side outlet 22A and the outlet 22 at
the upstream side is called an upstream side outlet 22B,
the water injection phenomenon from the outlet 22 is spe-
cifically described below. In Fig. 7, the outlet 22 at the
right side is used as the downstream side outlet 22A, and
the outlet 22 at the left side is served as the upstream
side outlet 22B.
[0056] In the case where the impeller 13 rotates to-
wards the clockwise direction Y1, the water drawn from
the flow path 26 of the water pumping path 20 rises while
flowing towards the clockwise direction Y1. The water
already reaching the downstream side outlet 22A before
arriving at the blocking member 27 is strongly upward
obliquely injected towards the clockwise direction Y1
from the downstream side outlet 22A at the state where
the flow rate is increased through the downstream side
outlet 22A (referring to the bold solid line arrow).
[0057] On the other hand, the water running into the
blocking member 27 arrives at the upstream side outlet
22B after being downward obliquely bounced towards
the counterclockwise direction Y2 by the blocking mem-
ber 27. As described above, the blocking member 27 is
disposed at the upper end of the outlet 22, so that the
flowing direction of the water drawn through the flow path
26 can be changed before arriving at the upstream side
outlet 22B. The water arriving at the upstream side outlet
22B is downward obliquely injected strongly towards the
counterclockwise direction Y2 from the upstream side
outlet 22B at a state where the flow rate is increased by
the upstream side outlet 22B.
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[0058] Furthermore, in the case where the impeller 13
rotates towards the counterclockwise direction Y2, the
phenomenon completely opposite to that in the case
where the impeller 13 rotates towards the clockwise di-
rection Y1 may occur. In other words, the positions of the
downstream side outlet 22A and the upstream side outlet
22B in the circumferential direction Y are interchanged,
and the water drawn from the flow path 26 is upward
obliquely injected strongly towards the counterclockwise
direction Y2 from the downstream side outlet 22A, and
is downward obliquely injected strongly towards the
clockwise direction Y1 from the upstream side outlet 22B
(not shown).
[0059] As described above, the water pumping paths
20 with the outlets 22 arranged at two sides in the cir-
cumferential direction Y can change the orientation of
the water injected from the outlet 22 through the outlets
22 at one side and the outlets 22 at the other side in the
outlets at two sides corresponding to the rotating direc-
tion of the washing tank 4. Therefore, the water sprinkled
from various outlets 22 is injected in various directions
to form a band shape scattered in the longitudinal direc-
tion, and strongly sprinkled onto the washings S in the
washing tank 4, so that the washings S are cleaned while
being stirred in various directions through the complexly
varied strong water flow. Therefore, the cleaning force
can be increased. Furthermore, compared with a cross
outlet, the lengthwise outlet 22 can make the flow of water
injected from the outlet 22 complex.
[0060] As described above, at each water pumping
path 20, the outlet 22 is arranged in a manner of biasing
towards the circumferential direction Y relative to the
center 25A of the inlet 25. Thus, the water flow pumped
from the inlet 25 and drawn through the flow path 26 is
changed, and the drawn water is strongly injected into
the washing tank 4 from the outlet 22. Thus, the washings
S sprinkled with the water can be effectively cleaned
through the sufficient stirring.
[0061] Since all the outlets 22 are configured towards
the circumferential direction Y, the water drawn through
the flow path 26 can be injected towards the circumfer-
ential direction Y from the outlets 22. Thus, the washings
S in the washing tank 4 can be cleaned while being stirred
in a way of rotating towards the circumferential direction
Y through the water injected towards the circumferential
direction Y.
[0062] As described above, in the washing machine 1,
as shown in Fig. 1, the impeller 13 is arranged at the
bottom 4D of the washing tank 4 in a manner of being
separated from the washings S. Particularly, since the
internal space 10 of the washing tank 4 is divided by the
separating member 9 into the first space 11 for configur-
ing the washings S and the second space 120 for con-
figuring the impeller 13, the impeller 13 can be reliably
separated from the washings S. Therefore, even when
the impeller 13 rotates for delivering the water, the wash-
ings S may not be abraded by the impeller 13, and the
damage to the washings S can be prevented.

[0063] Furthermore, in the structure of separating the
impeller 13 from the washings S through the separating
member 9, since the impeller 13 can rotate at a high
speed, the power of the water drawn from the flow path
26 of the water pumping path 20 can be increased, so
that the water is more strongly injected into the washing
tank 4 from the outlets 22 so as to sufficiently stir the
washings S. Further, since the second space 12 is a con-
cave portion 4G with a narrow top and bottom formed at
the bottom 4C of the washing tank 4, the first space 11
(the capacity of the washing S) at the upper side X1 can
be maximized as far as possible.
[0064] As described above, the washing machine 1 en-
ables the washings to move violently so as to be cleaned
through the strong and complex flow of the water injected
from the water pumping path 20 of a simple structure
rather than the existing impeller in the case where the
washings S are not damaged. Thus, the washings S can
be effectively cleaned while the damage to the washings
S is prevented. Furthermore, since the water in the wash-
ing tank 4 can be repeatedly used for washing after being
circulated through the flow path 26 of the water pumping
path 26, less water can be used for washing.
[0065] The present invention is not limited to the em-
bodiments described above, and various changes can
be made to the present invention within the described
scope of claims.
[0066] Fig. 8 is a longitudinal sectional view illustrating
an internal structure of a washing machine according to
a first variation embodiment of the present invention. As
shown in Fig. 8, for convenience in description, the graph-
ic representation of the aforementioned separating mem-
ber 9 is omitted. Fig. 9 is a sectional view in a C-C direction
of Fig. 8. Fig. 10 is a sectional view in a D-D direction of
Fig. 9.
[0067] For example, in the aforementioned embodi-
ments, although each water pumping path 20 is provided
with the outlets 22 at two sides in the circumferential di-
rection Y, the outlets 22 may also be arranged at a single
side of the circumferential direction Y as shown in the
first variation embodiment shown in Fig. 8 to Fig. 10. In
this case, at the main body part 21 of the water pumping
path 20, the bending portion 21C at one side where the
outlet 22 is omitted forms the inclined member 40 inclined
relative to the up-down direction X in a manner of ap-
proaching the outlet 22 when viewed from the radial inner
side Z1.
[0068] Since the outlets 22 are arranged at a single
side in the circumferential direction Y in various water
pumping paths 20, in the case of arranging multiple water
pumping paths 20 side by side in the circumferential di-
rection Y, the power loss of the water injected from the
outlets 22 of the adjacent water pumping paths 20 due
to the mutual collision can be prevented. Of course, at
this time, at each water pumping path 20, the outlets 22
are required to be arranged at the same side.
[0069] As shown in Fig. 10, the flow path 26 of the
water pumping path 26 is gradually narrowed from the
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inlet 25 to the outlet 22 through the inclined member 40.
Thus, the flow rate of the water pumped from the inlet 25
and drawn through the flow path 26 may be higher when
being closer to the outlet 22. Therefore, the drawn water
can be more strongly injected into the washing tank 4
from the outlet 22. Thus, the washings S sprinkled with
the water can be effectively cleaned through the sufficient
stirring.
[0070] Specifically, in Fig. 10, the impeller 13 rotates
towards the counterclockwise direction Y2. In the case
where the outlet 22 is the aforementioned downstream
side outlet 22A, before the water drawn through the flow
path 26 runs into the blocking member 27, the water is
upward obliquely injected strongly towards the counter-
clockwise direction Y2 from the downstream side outlet
22A (referring to the bold solid line arrow). On the other
hand, in the case where the outlet 22 shown in Fig. 10
is the aforementioned upstream side outlet 22B, the wa-
ter drawn through the flow path 26 is downward obliquely
injected strongly towards the counterclockwise direction
Y2 from the upstream side outlet 22B when running into
the blocking member 27 (referring to the bold dotted line
arrow).
[0071] Fig. 11 is a longitudinal sectional view illustrat-
ing an internal structure of a washing machine according
to a second variation embodiment of the present inven-
tion. As shown in the first variation embodiment, in the
case where the outlets 22 are arranged at the single side
of the water pumping path 20, as shown in Fig. 11, the
partition member 9 may also be omitted, and a conven-
tional pulsator 45 is configured to replace the impeller
13. In this case, a back blade 45A equivalent to the blades
13B of the impeller 13 is arranged below the pulsator 45,
and when the pulsator 45 rotates, the back blade 45A
delivers the water stored in the washing tank 4 into the
inlet 25 of the water pumping path 20.
[0072] Since the pulsator 45 contacts the washings S
in the washing tank 4, in order to avoid the damage to
the washings S, the pulsator 45 rotates preferably at a
lower speed than the impeller 13. In this case, besides
the soft stirring by the pulsator 45 rotating at a low speed,
the washings S are also stirred through the power of the
water (referring to the bold solid line) injected from the
water pumping path 20. Thus, the washings S can be
effectively cleaned while the damage to the washings S
caused by the pulsator 45 is prevented. Of course, as
shown in Fig. 11, the outlets 22 may also be arranged at
two sides of the water pumping path 20.
[0073] Furthermore, the main body part 21 of the water
pumping path 20 is of a cover shape, and the flow path
26 is a space divided into the back surface 21A of the
main body part 21, a pair of ribs 21E of the back surface
21A, and the inner circumferential surface 4F of the wash-
ing tank 4. In other words, strictly speaking, the flow path
26 is collectively formed by the water pumping path 20
and the inner circumferential surface 4F of the washing
tank 4. Alternatively, the main body part 21 may also be
a hollow body, and the hollow portion forms the flow path

26, so that the structure of the flow path 26 is formed
independently by the water pumping path 20.

Description of reference numerals:

[0074] 1: Washing machine; 4: Washing tank; 4D: Bot-
tom; 7: Central shaft; 9: Separating member; 10: Internal
space; 11: First space; 12: Second space; 13: Impeller;
20: Water pumping path; 22: Outlet; 25: Inlet; 25A: Cent-
er, 26: Flow path; 27: Blocking member; 40: Inclined
member; S: Washings; X1: Upper side; Y: Circumferen-
tial direction.

Claims

1. A washing machine, comprising:

a washing tank, for receiving washings and stor-
ing water;
a water pumping path, having an inlet disposed
at a bottom of the washing tank, a lengthwise
slit-shaped outlet disposed at a position higher
than the inlet, and a flow path extending upwards
from the inlet to the outlet, for pumping water
stored in the washing tank from the inlet and
spraying the water drawn through the flow path
into the washing tank from the outlets;
blocking member, arranged at the water pump-
ing path, for blocking an upper end of the flow
path; and
an impeller, arranged at the bottom of the wash-
ing tank in a manner of being separated from
washings, for delivering the water stored in the
washing tank into the inlet through rotation.

2. The washing machine according to claim 1, wherein
the washing machine comprises a separating mem-
ber, which is arranged at the bottom of the washing
tank, for dividing an internal space of the washing
tank into a first space for configuring washings and
a second space for configuring the impeller.

3. The washing machine according to claim 1 or 2,
wherein
the blocking member is disposed at an upper end of
the outlet.

4. The washing machine according to any one of claims
1-3, wherein
the washing tank is a cylindrical washing tank with
an axis extending longitudinally, and
at the water pumping path, the outlets are arranged
in a manner of biasing towards a circumferential di-
rection relative to a center of the inlet in the circum-
ferential direction of the washing tank.

5. The washing machine according to claim 4, wherein
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the outlets are configured in a manner of facing the
circumferential direction.

6. The washing machine according to claim 4 or 5,
wherein
the outlets are arranged at two sides in the circum-
ferential direction in the water pumping path.

7. The washing machine according to claim 4 or 5,
wherein
the outlets are arranged at a single side in the cir-
cumferential direction in the water pumping path, and
the washing machine comprises an inclined mem-
ber, which is inclined in a manner of approaching the
outlets, so that the flow path is gradually narrowed
from the inlet to the outlet.
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