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(54) WASHING MACHINE

(57) The present invention provides a washing machine capable of improving rinsing performance of a water-splash-
ing and rinsing process. A full-automatic washing machine includes a washing and dewatering drum (21) for accommo-
dating washings, and a water injection port portion (200) arranged above the washing and dewatering drum (21) and
connected with a faucet. Herein, the water injection port portion (200) includes a water flowing path (212) through which
water from the faucet flows, a wall portion (214) arranged at a front end of the water flowing path (212) to intercept the
flowing water, and a plurality of outflow hole portions (222) arranged on a bottom surface of the water flowing path (212)
along the wall portion (214) so that the water flowing through the water flowing path (212) flows into the washing and
dewatering drum (21); and the plurality of outflow hole portions (222) allow the water to flow out in such a manner that
water from each outflow hole portion (222) does not contact with each other.
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Description

TECHNICAL FIELD

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

BACKGROUND

[0002] In the past, a washing machine which performs
a rinsing process called as a so-called dewatering and
rinsing process is known. In the dewatering and rinsing
process, a washing and dewatering drum is rotated at a
low speed while water is supplied from a top of the wash-
ing and dewatering drum, so that washings in the washing
and dewatering drum are immersed in the water at first.
Then, the washing and dewatering drum is rotated at a
high speed to dewater washings, so that detergents con-
tained in the washings are discharged together with the
water permeated into the washings. It should be noted
that the dewatering and rinsing process is also known as
a water-splashing and rinsing process.
[0003] When the dewatering and rinsing process is
started, the washings are in a state of being attached to
an inner circumferential wall of the washing and dewa-
tering drum due to the previous dewatering process.
Therefore, in the washing machine recorded by a patent
literature 1, a structure provided with a water outlet di-
rection changing body allowing the water flowing out of
a water outlet portion of a water supply pipe to flow to
the inner circumferential wall of the washing and dewa-
tering drum is adopted, so that the water is easily sprayed
to the washings attached to the inner circumferential wall.
[0004] Since the water outlet direction changing body
has an inclination shape closer to the inner circumferen-
tial wall of the washing and dewatering drum along with
declination and has a circular arc shape substantially
concentric with the inner circumferential wall of the wash-
ing and dewatering drum, the water supplied to the wash-
ing and dewatering drum is slightly expanded in the cir-
cular arc shape while dropping toward the inner circum-
ferential wall of the washing and dewatering drum.

Current Technical Literature

Patent Literature

[0005] Patent Literature 1: Japanese Laid-Open Pat-
ent Publication No. 07-222893

Problems to be solved in invention

[0006] In the structure of the washing machine of the
patent literature 1, the water supplied into the washing
and dewatering drum is slightly expanded in the circular
arc shape by the water outlet direction changing body,
but thereafter is gradually shrunk due to action of surface
tension during dropping. Therefore, the water is difficult

to come into contact with the washings in a wide range;
and the water is difficult to be penetrated into the wash-
ings fully.

SUMMARY

[0007] In view of this, a washing machine capable of
improving rinsing performance of a water-splashing and
rinsing process by fully permeating water into washings
is expected.

Solutions for solving problems

[0008] The washing machine of embodiments of the
present invention includes a washing and dewatering
drum for accommodating washings, and a water injection
port portion arranged above the washing and dewatering
drum and connected with a faucet, wherein the water
injection port portion includes a water flowing path
through which water from the faucet flows, a wall portion
arranged at a front end of the water flowing path to inter-
cept the flowing water, and a plurality of outflow hole por-
tions arranged on a bottom surface of the water flowing
path along the wall portion so that the water flowing
through the water flowing path flows into the washing and
dewatering drum. The plurality of outflow hole portions
enable the water to flow out in such a manner that the
water from the outflow hole portions does not contact
with each other.
[0009] By adopting the above structure, the water flow-
ing out of the water injection port portion is not shrunk
along with dropping to reach the bottom of the washing
and dewatering drum in a state of keeping dispersing to
a direction perpendicular to a radial direction of the wash-
ing and dewatering drum in a wide range. Thus, the water
can be fully permeated into the washings by a water sup-
ply action in the water-splashing and rinsing process, and
the permeated water and detergents are fully discharged
by the following dewatering action, so that the rinsing
performance of the water-splashing and rinsing process
can be improved.
[0010] In the washing machine of the present embod-
iment, a structure that the outflow hole portions include
outflow holes formed in the bottom surface of the water
flowing path, and steering bodies for changing directions
of water flowing out of the outflow holes can be adopted.
[0011] By adopting the above structure, the orientation
of the water flowing out of each outflow hole can be ad-
justed.
[0012] In the case of adopting the above structure, the
water injection port portion can be configured in such a
manner that an inner circumferential wall of the washing
and dewatering drum is located behind the outflow hole
portions. In this case, at least some of the steering bodies
allow the water flowing out of the outflow holes to flow
rearwards.
[0013] When such a structure is adopted, since the wa-
ter can flow out of a water supply port portion in a manner
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of getting close to an inner circumferential wall side of
the washing and dewatering drum, the water can be ef-
fectively sprayed to the washings attached to the inner
circumferential wall of the washing and dewatering drum
in a dewatering process before the water-splashing and
rinsing process.
[0014] In the case of adopting the above structure, the
orientation of each steering body can be set in such a
manner that the water flowing out of the plurality of out-
flow hole portions forms a circular arc along the inner
circumferential wall of the washing and dewatering drum.
[0015] When such a structure is adopted, the water
can be effectively sprayed to the washings attached to
the inner circumferential wall of the washing and dewa-
tering drum.
[0016] In the washing machine of the present embod-
iment, a structure that the water flowing out of the plurality
of outflow hole portions forms the circular arc along the
inner circumferential wall of the washing and dewatering
drum can be adopted.
[0017] By adopting the above structure, the water can
be effectively sprayed to the washings attached to the
inner circumferential wall of the washing and dewatering
drum.
[0018] In the washing machine of the present embod-
iment, a structure that a first water flowing path provided
with the outflow hole portions and a second water flowing
path separately arranged and different from the first water
flowing path can be adopted. In this case, a discharge
port is formed in the water injection port portion; and the
discharge port enables the water flowing through the sec-
ond water flowing path to be discharged to a position
closer to a side surface than a supply region to which the
water from the outflow hole portions is supplied and clos-
er to the inner circumferential wall of the washing and
dewatering drum than the supply region.
[0019] By adopting the above structure, since the water
is supplied to a portion of the washings closer to the inner
circumferential wall of the washing and dewatering drum
than the supply region for supplying water by the outflow
hole portions, the water is also easy to be fully permeated
into the portion, thereby further improving the rinsing per-
formance of the water-splashing and rinsing process.
[0020] In the case of adopting the above structure, a
detergent container telescopically accommodated in the
water injection port portion is further provided. In this
case, the water injection port portion adopts a structure
including a first water passage enabling the water from
the faucet to flow out into the first water flowing path
through the detergent container and a second water pas-
sage enabling the water from the faucet to flow out into
the second water flowing path without passing through
the detergent container.
[0021] When such a structure is adopted, since the wa-
ter is directly supplied from the second water passage to
the second water flowing path without passing through
the detergent container, the water strongly flows into and
flows through the second water passage. Thus, the water

can be discharged from the discharge port strongly, so
that the water is splashed far away, and the water can
reach a target position close to the inner circumferential
wall of the washing and dewatering drum.
[0022] In the case of adopting the above structure, a
structure that the bottom surface of the first water flowing
path includes a first inclined surface inclining down to an
outflow hole portion side and the bottom surface of the
second water flowing path includes a second inclined
surface inclining down to a discharge port side can be
adopted. In this case, an inclination degree of the second
inclined surface is set to be greater than an inclination
degree of the first inclined surface.
[0023] When such a structure is adopted, since the
second inclined surface having the inclination degree
greater than the inclination degree of the first inclined
surface of the first water flowing path is formed on the
bottom surface of the second water flowing path, the wa-
ter can much strongly flow to the second water flowing
path, and the water can be much strongly discharged
from the discharge port.

Effects of invention

[0024] The present invention can provide the washing
machine capable of improving the rinsing performance
of the water-splashing and rinsing process.
[0025] Effects and significance of the present invention
are further clarified by description of the following em-
bodiments. However, the following embodiments are just
illustrative for implementation of the present invention;
and the present invention is not limited by any of the
following embodiments.

BRIEF DESCRIPTION OF DRAWINGS

[0026]

Fig. 1 is a side sectional view illustrating a structure
of a full-automatic washing machine involved in an
embodiment;

Fig. 2 is a diagram illustrating a structure of a water
supply unit involved in an embodiment;

Fig. 3 is a diagram illustrating a structure of a water
supply unit involved in an embodiment;

Fig. 4 is a diagram illustrating a structure of a water
supply unit involved in an embodiment;

Fig. 5 is a diagram illustrating a structure of a water
supply unit involved in an embodiment;

Fig. 6 is a diagram illustrating a structure of a water
supply unit involved in an embodiment;

Fig. 7 is a diagram illustrating a flowing manner of
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water from a water injection port portion of a water
supply unit involved in an embodiment;

Fig. 8 is a diagram illustrating a structure of a water
supply unit involved in a changed embodiment.

DETAILED DESCRIPTION

[0027] Hereinafter, a full-automatic washing machine
according to embodiments of the washing machine of
the present invention will be described by reference to
drawings.
[0028] Fig. 1 is a side sectional view illustrating a struc-
ture of the full-automatic washing machine 1.
[0029] The full-automatic washing machine 1 has a
housing 10 for forming an appearance. The housing 10
includes: a machine body portion 11 in a square cylinder
shape with opened upper surface and lower surface, an
upper panel 12 covering an upper surface of the machine
body portion 11, and a bearer 13 supporting the machine
body portion 11. A throwing inlet 14 for washings is
formed in the upper panel 12. The throwing inlet 14 is
covered by an upper cover 15 which can be opened and
closed freely.
[0030] In the housing 10, an outer drum 20 is elastically
suspended and supported by four suspension rods not
shown in figures. A washing and dewatering drum 21 is
configured in the outer drum 20. The outer drum 20 and
the washing and dewatering drum 21 are slightly inclined
forwards. The washing and dewatering drum 21 is rotated
by using a rotating shaft R slightly inclined forwards rel-
ative to a vertical direction as a center.
[0031] A plurality of dewatering holes 21a are formed
in an inner circumferential wall of the washing and de-
watering drum 21. In addition, a plurality of water through
holes 21b are formed in a bottom surface of the washing
and dewatering drum 21. Further, a balance ring 22 is
arranged at an upper portion of the washing and dewa-
tering drum 21.
[0032] An impeller 23 is configured at the bottom of the
washing and dewatering drum 21. A plurality of blades
23a radially extending from the center of the surface are
formed on the surface of the impeller 23. In addition, a
plurality of water pumping blades 23b radially extending
from the center of the back surface are formed on the
back surface of the impeller 23. The water pumping
blades 23b are configured in a pump chamber 24 formed
between the back surface of the impeller 23 and the bot-
tom surface of the washing and dewatering drum 21.
[0033] A circulation water path 25 extending in up and
down direction along an inner circumferential surface of
the washing and dewatering drum 21 is formed by an
inner circumferential wall of the washing and dewatering
drum 21 and a water path forming member 26. A lower
end portion of the circulation water path 25 is connected
with the pump chamber 24. A filter unit 27 is detachably
mounted in the circulation water path 25, i.e., the water
path forming member 26 forming the circulation water

path 25. The filter unit 27 captures lint and dust from the
washings during washing.
[0034] A driving unit 30 for generating a torque for driv-
ing the washing and dewatering drum 21 and the impeller
23 is configured at an outer bottom of the outer drum 20.
The driving unit 30 includes a driving motor 31 and a
transmitting mechanism portion 32. The transmitting
mechanism portion 32 has a clutch mechanism. The
torque of the driving motor 31 is only transmitted to the
impeller 23 so as to only rotate the impeller 23 in a wash-
ing process and a rinsing process, and the torque of the
driving motor 31 is transmitted to the impeller 23 and the
washing and dewatering drum 21 so as to integrally rotate
the impeller 23 and the washing and dewatering drum
21 in a dewatering process through a switching operation
of the clutch mechanism. In addition, the transmitting
mechanism portion 32 has a speed reduction mecha-
nism. In the washing process and the rinsing process,
the impeller 23 is rotated at a rotating speed of the driving
motor 31 being reduced according to a speed reduction
ratio of the speed reduction mechanism.
[0035] A drain port portion 20a is formed at the outer
bottom portion of the outer drum 20. A drain valve 40 is
arranged on the drain port portion 20a. The drain valve
40 is connected with a drain hose 41. When the drain
valve 40 is opened, water stored in the washing and de-
watering drum 21 and the outer drum 20 is discharged
out of the machine through the drain hose 41.
[0036] A water supply unit 50 for supplying tap water
into the washing and dewatering drum 21 is configured
at a rear portion of the upper panel 12. A water supply
valve 51 is connected with the water supply unit 50. The
water supply valve 51 is connected with a faucet. Deter-
gents are thrown into the water supply unit 50 during
washing operation. When the water supply valve 51 is
opened, the tap water is introduced into the water supply
unit 50. The introduced tap water is mixed with detergents
in the water supply unit 50, then flows out of the water
supply unit 50 and is supplied into the washing and de-
watering drum 21. As described later, water is discharged
from the water supply unit 50 like a shower head. A de-
tailed structure of the water supply unit 50 is described
later.
[0037] The full-automatic washing machine 1 performs
the washing operation in various operation modes. The
washing operation includes the washing process, an in-
termediate dewatering process, the rinsing process and
a final dewatering process.
[0038] In the washing process and the rinsing process,
the impeller 23 is rotated to the right and the left in such
a state that the water is stored in the washing and dewa-
tering drum 21. A water flow is generated in the washing
and dewatering drum 21 by rotation of the impeller 23.
In the washing process, the washings are washed by the
generated water flow and detergents contained in the
water. In the rinsing process, the washings are rinsed by
the generated water flow.
[0039] In the rinsing process, as described above, a
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water-splashing and rinsing process is also performed
besides the rinsing process performed by storing water
in the washing and dewatering drum 21. In the water-
splashing and rinsing process, the washing and dewa-
tering drum 21 is rotated at a low speed while a water
supply action for supplying water to the washing and de-
watering drum 21 is performed at first, so that the water
is permeated into the washings in the washing and de-
watering drum 21. Next, the washing and dewatering
drum 21 is rotated at a high speed to perform a dewater-
ing action for dewatering the washings so that detergents
contained in the washings are discharged together with
the water permeated into the washings.
[0040] In the intermediate dewatering process and the
final dewatering process, the washing and dewatering
drum 21 and the impeller 23 are rotated integrally at a
high speed. The washings are dewatered by role of a
centrifugal force generated by the washing and dewater-
ing drum 21.
[0041] The full-automatic washing machine 1 of the
present embodiment is characterized by the structure of
the water supply unit 50. The structure of the water supply
unit 50 will be described in detail below.
[0042] Fig. 2 to Fig. 6 are diagrams illustrating the
structure of the water supply unit 50. Figs. 2(a) and (b)
are a front view and a top view of the water supply unit
50 respectively. Figs. 3(a) and (b) are a right side view
and a left side view of the water supply unit 50 respec-
tively. Figs. 4(a) and (b) are a sectional view along A-A’
and a sectional view along B-B’ of Fig. 2(a) respectively.
Fig. 5(a) is a top view of the detergent container 100; and
Fig. 5(b) is a top view of a water injection port portion 200
in which a cover 203 is omitted. Fig. 6(a) is a top view of
the water injection port portion 200 in which the cover
203 and an upper shell 202 are omitted; and Fig. 6(b) is
a bottom view of the water injection port portion 200.
[0043] It should be noted that in order to facilitate de-
scription, in Fig. 4(b), a right discharge port 220 formed
in a right side surface of the water injection port portion
200 is shown by a dotted line. In Fig. 5(b), an intake port
portion 204 is shown by a dotted line. In addition, in Fig.
6(a), a portion of an outline of the washing and dewatering
drum 21 is drawn to show a positional relationship be-
tween the water injection port portion 200 and the wash-
ing and dewatering drum 21.
[0044] The water supply unit 50 is composed of a de-
tergent container 100 for accommodating detergents and
the water injection port portion 200 for telescopically ac-
commodating the detergent container 100 from the front.
[0045] The detergent container 100 is a square box
having opened upper surface and rear surface. A handle
102 is formed on a front surface 101. In addition, a bottom
surface 103 of the detergent container 100 is formed into
an inclined surface inclining rearwards. Further, the front
surface 101 of the detergent container 100 extends to a
position below the bottom surface 103 in a manner of
shielding a lower portion of the front surface of the water
injection port portion 200.

[0046] The water injection port portion 200 is formed
by combining a lower shell 201, the upper shell 202 and
the cover 203.
[0047] The intake port portion 204 having a connection
port 204a is arranged on the upper surface of the water
injection port portion 200. The connection port 204a is
connected with the water supply valve 51. Thus, the water
injection port portion 200 is connected with the faucet by
the water supply valve 51.
[0048] A central water passage 205, a right water pas-
sage 206 and a left water passage 207 connected with
the intake port portion 204 through the upper shell 202
and the cover 203 are formed in the upper portion of the
water injection port portion 200. The central water pas-
sage 205 is equivalent to a first water passage of the
present invention. The right water passage 206 and the
left water passage 207 are equivalent to second water
passages of the present invention.
[0049] As shown in Fig. 5(b), the central water passage
205 is extended forward from a position just below the
intake port portion 204 and is expanded to the left and
the right up to a front end of the water injection port portion
200. A central water through port 208 composed of a
plurality of water through holes 208a is formed in the front
side at the bottom surface of the central water passage
205. The central water through port 208 is located above
the front side of the detergent container 100 accommo-
dated in the water injection port portion 200. The right
water passage 206 is extended from the position just
below the intake port portion 204 to the right up to a right
end of the water injection port portion 200. A right water
through hole 209 is formed in a right end portion at the
bottom surface of the right water passage 206. The left
water passage 207 is extended from the position just
below the intake port portion 204 to the left up to a left
end of the water injection port portion 200. A left water
through hole 210 is formed in a left end portion at the
bottom surface of the left water passage 207.
[0050] An accommodating portion 211 of the detergent
container 100 is formed on an upper side inside the water
injection port portion 200; and a water flowing path 212
is formed on a lower side inside the water injection port
portion 200. An upper portion of the front surface of the
water injection port portion 200 is opened as an inlet/out-
let 213 of the detergent container 100; and a lower portion
of the water injection port portion 200 is closed by a wall
portion 214. The wall portion 214 is extended in a straight
line to a left and right direction.
[0051] The water flowing path 212 is divided into a cen-
tral water flowing path 217, a right water flowing path 218
and a left water flowing path 219 by a right dividing wall
215 formed in a manner of inclining to a right side surface
of the water injection port portion 200 and a left dividing
wall 216 formed in a manner of inclining to a left side
surface of the water injection port portion 200. The central
water flowing path 217 occupies the vast majority of the
water flowing path 212 and is a wide water path. The
right water flowing path 218 and the left water flowing
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path 219 are slender water paths. The central water flow-
ing path 217 is equivalent to the first water flowing path
of the present invention; and the right water flowing path
218 and the left water flowing path 219 are equivalent to
the second water flowing paths of the present invention.
[0052] A right discharge port 220 is formed in the front
end portion of the right side surface of the water injection
port portion 200; and a left discharge port 221 is formed
in the front end portion of the left side surface. The right
water flowing path 218 is connected with the right dis-
charge port 220. The left water flowing path 219 is con-
nected with the left discharge port 221. Front end portions
215a and 216a of the right dividing wall 215 and the left
dividing wall 216 are respectively bent to the outer side.
Directions of the water discharged from the right dis-
charge port 220 and the left discharge port 221 can be
adjusted by adjusting bending shapes of the front end
portions 215a and 216a of the right dividing wall 215 and
the left dividing wall 216. The right discharge port 220
and the left discharge port 221 are equivalent to the dis-
charge ports of the present invention.
[0053] The right water through hole 209 of the right
water passage 206 is located above a rear end portion
of the right water flowing path 218. In addition, the left
water through hole 210 of the left water passage 207 is
located above the rear end portion of the left water flowing
path 219.
[0054] The bottom surface of the central water flowing
path 217 is formed into an inclined surface 217a of which
the whole surface is inclined down to the front. In addition,
the bottom surfaces of the right water flowing 218 and
the left water flowing 219 are also formed into inclined
surfaces 218a and 219a of which the whole surfaces are
inclined down to the front. The inclination degrees of the
inclined surfaces 218a and 219a of the right water flowing
path 218 and the left water flowing path 219 are set to
be greater than the inclination degree of the inclined sur-
face 217a of the central water flowing path 217. Further,
the inclined surfaces 218a and 219a of the right water
flowing path 218 and the left water flowing path 219 are
set in such a manner that the inclination degrees of the
front portions are greater than the inclination degrees of
the rear portions. The inclined surface 217a of the central
water flowing path 217 is equivalent to the first inclined
surface of the present invention; and the inclined surface
218a of the right water flowing path 218 and the inclined
surface 219a of the left water flowing path 219 are equiv-
alent to the second inclined surfaces of the present in-
vention. A corner portion between the bottom surface
and a rear surface of the water injection port portion 200
has a curved surface shape. The right dividing wall 215
and the left dividing wall 216 are extended to the upper
portion of the rear surface through the corner portion.
[0055] A plurality of (seven herein) outflow hole por-
tions 222 are arranged on the bottom surface of the cen-
tral water flowing path 217 from the left end to the right
end in a manner of getting close to and going along the
wall portion 214. The outflow hole portions 222 include

circular outflow holes 223 formed in the bottom surface
of the central water flowing path 217 and steering bodies
224 arranged at outlets of the outflow holes 223. The
steering bodies 224 change flowing directions of water
flowing out of the outflow holes 223.
[0056] The steering bodies 224 are composed of cir-
cular arc-shaped side wall portions 224a and slightly in-
sufficient semi-disc-shaped bottom wall portions 224b.
The steering body 224 of the central outflow hole portion
222 is arranged in a manner of facing the just rear. In
addition, the steering body 224 of the outflow hole portion
222 at the right end is arranged in a manner of facing the
front side surface on the right; and the steering body 224
of the outflow hole portion 222 at the left end is arranged
in a manner of facing the front side surface on the left.
Further, the steering body 224 of the outflow hole portion
222 located at a right neighborhood of the central outflow
hole portion 222 is arranged in a manner of slightly to the
right than the just rear; and the steering body 224 of the
outflow hole portion 222 located at the right neighborhood
is arranged in a manner of slightly to the rear than the
front side surface on the right. Further, the steering body
224 of the outflow hole portion 222 located at a left neigh-
borhood of the central outflow hole portion 222 is ar-
ranged in a manner of slightly to the left than the just rear;
and the steering body 224 of the outflow hole portion 222
located at the left neighborhood is arranged in a manner
of slightly to the rear than the front side surface on the left.
[0057] It should be noted that as shown in Fig. 6(a),
the inner circumferential wall of the washing and dewa-
tering drum 21 is located behind the plurality of arranged
outflow hole portions 222 in a state that the water supply
unit 50, i.e., the water injection port portion 200 is con-
figured on the rear portion of the upper panel 12. In ad-
dition, the central outflow hole portion 222 is located at
a center P of the washing and dewatering drum 21 in the
left and right direction.
[0058] Next, the water supply action performed by the
water supply unit 50 will be described.
[0059] When the water supply valve 51 is opened, wa-
ter is introduced into the water supply unit 50 from the
faucet. The water from the faucet flows from the intake
port portion 204, and reaches the central water through
port 208, the right water through hole 209 and the left
water through hole 210 through the central water pas-
sage 205, the right water passage 206 and the left water
passage 207.
[0060] As shown by arrows in Fig. 4 (a), the water
reaching the central water through port 208 flows from
the central water through port 208 into the detergent con-
tainer 100, flows rearwards through the bottom surface
of the inclined detergent container 100, and flows out
from the rear surface of the opened detergent container
100 to the rear portion of the central water flowing path
217. The water flowing to the central water flowing path
217 is guided to the front by the inclined surface 217a of
the central water flowing path 217, and is blocked by the
wall portion 214, and flows out of the plurality of outflow
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hole portions 222 arranged near the wall portion 214. At
this time, at the outflow hole portions 222, the water flow-
ing out of the outflow holes 223 and slightly to the front
than the just lower portion as shown by arrows S1 is
mixed with the water of which the directions are changed
by the steering bodies 224 after flowing out of the outflow
holes 223 as shown by arrows S2. Finally, the water flow-
ing out of the outflow hole portions 222, as shown by
arrows S3, faces a direction synthesized by two direc-
tions. Finally, the direction (the arrow S3) of the water
flowing out of each outflow hole portion 222 is determined
by the orientation of the steering bodies 224. Herein, the
"orientation of the steering bodies 224" refers to a direc-
tion perpendicular to an end surface of the bottom wall
portion 224b, and refers to a direction from the end sur-
face toward the outside of the steering body 224.
[0061] Further, the direction of the water flowing out of
each outflow hole portion 222 (the arrows S3) is deter-
mined by a blocking amount at which the steering body
224 blocks the outflow hole 223, in other words, deter-
mined by an opening amount of the outflow hole 223.
Namely, when the blocking amount is large, the volume
of water passing through the steering bodies 224 be-
comes higher, so a vector component of the arrows S2
becomes larger, and the water flowing out becomes more
likely to face a horizontal direction; on the contrary, when
the blocking amount is small, the volume of water directly
flowing out of the outflow holes 223 becomes higher, so
a vector component of the arrows S1 becomes larger,
and the water flowing out becomes more likely to face a
vertical direction.
[0062] On the other hand, as shown by the arrows in
Fig. 4(b), the water reaching the right water through hole
209 flows from the right water through hole 209 into the
rear portion of the right water flowing path 218, flows
forwards by means of the curved surface shape of the
corner portion of the right water flowing path 218 and the
inclined surface 218a, and is discharged from the right
discharge port 220. Similarly, the water flowing from the
left water through hole 210 into the left water flowing path
219 is discharged from the left discharge port 221.
[0063] Fig. 7 is a diagram illustrating a flowing manner
of the water from the water injection port portion 200 of
the water supply unit 50. It should be noted that in Fig.
7(b), the outline of the water injection port portion 200
and the outlines of the outflow hole portions 222 are
shown by dotted lines.
[0064] For each outflow hole portion 222, the orienta-
tion of the steering body 224 is set as described above.
Thus, the water flowing through the central water flowing
path 217 flows out of each outflow hole portion 222 to a
direction shown by the arrow in Fig. 7(a). Namely, the
water flows out of the central outflow hole portion 222
slightly closer to the just rear than the just lower portion.
In addition, water flows out from the first outflow hole
portion 222 from the center to the right slightly closer to
the right inclined rear than the just lower portion, trans-
versely flows out of the second outflow hole portion 222

from the center to the right slightly closer to the right than
the just lower portion, and flows out of the outflow hole
portion 222 at the right end slightly closer to the right
inclined front than the just lower portion. Further, the wa-
ter flows out of the first outflow hole portion 222 from the
center to the left slightly closer to the left inclined rear
than the just lower portion, transversely flows out from
the second outflow hole portion 222 from the center to
the left slightly closer to the left than the just lower portion,
and flows out of the outflow hole portion 222 at the left
end slightly closer to the left inclined front than the just
lower portion. Since the water flowing out of each outflow
hole portion 222 does not intersect with each other, a
situation that the water is shrunk along with facing down
does not appear, as shown in Fig. 7(b), and the water
reaches the bottom of the washing and dewatering drum
21 in a state of keeping wide-range dispersing to a direc-
tion perpendicular to a radial direction of the washing and
dewatering drum 21, i.e., the left and right direction. In
addition, as shown in Fig. 7(b), the water flowing out of
each outflow hole portion 222 forms such a circular arc-
shaped supply region D along the inner circumferential
wall of the washing and dewatering drum 21. Since the
water flows out of the outflow hole portion 222 in the
center and the outflow hole portions 222 on both sides
to the rear, the supply region D is formed in a position
closer to the rear than the arrangement position of the
plurality of outflow hole portions 222, i.e., near the inner
circumferential wall of the washing and dewatering drum
21.
[0065] As shown in Fig. 7 (a), the water flowing through
the right water flowing path 218 and the left water flowing
path 219 is discharged from the right discharge port 220
and the left discharge port 221 to the inclined front. The
discharged water as shown in Fig. 7(b) reaches a position
closer to the side surface than the supply region D for
supplying water by the outflow hole portions 222 and clos-
er to the inner circumferential wall of the washing and
dewatering drum 21 than the supply region D.
[0066] In the present embodiment, the initial rinsing
process adopts the water-splashing and rinsing process
in the two times of rinsing processes performed accord-
ing to the operation mode. Or, both the two times of rins-
ing processes adopt the water-splashing and rinsing
process.
[0067] In the water-splashing and rinsing process, the
water is supplied from the water supply unit 50 and the
washing and dewatering tank 21 is rotated at a low speed
in the initial water supply action. With the rotation of the
washing and dewatering drum 21, the washings pass
through a position below the water supply unit 50 suc-
cessively. As described above, since the water is sup-
plied from the outflow hole portions 222 of the water sup-
ply unit 50 along the inner circumferential wall of the
washing and dewatering drum 21 in a wide range, when
the washings pass through the position below the water
supply unit 50, the water can be evenly sprayed to the
washings regardless of the position of the washings in
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the washing and dewatering drum 21. Further, since the
water is supplied from the right discharge port 220 and
the left discharge port 221 to the portion of the washings
closer to the inner circumferential wall of the washing and
dewatering drum 21 than the supply region D, the water
can be fully sprayed to the portion.
[0068] Thereafter, when the dewatering action for ro-
tating the washing and dewatering drum 21 at a high
speed is performed, detergents can be fully discharged
together with the water fully permeated into the washings.

<Effects of embodiment>

[0069] As described above, through the present em-
bodiment, a plurality of outflow hole portions 222 ar-
ranged along the wall portion 214 of the front end portion
are arranged at the water injection port portion 200 of the
water supply unit 50. The outflow hole portions 222 adopt
a structure that the water flows out in a manner that the
water from each outflow hole portion 222 does not contact
with each other. Thus, the water flowing out of the water
injection port portion 200 is not shrunk along with drop-
ping, and reaches the bottom of the washing and dewa-
tering drum 21 in a state of keeping wide-range dispers-
ing to the direction perpendicular to the radial direction
of the washing and dewatering drum 21. Thus, since the
water can be fully permeated into the washings by the
water supply action in the water-splashing and rinsing
process, detergents can be fully discharged together with
the fully permeated water by the following dewatering
action, so that the rinsing performance of the water-
splashing and rinsing process can be improved.
[0070] In addition, since the water from the water sup-
ply unit 50 is widely spread throughout the washings,
softeners can be spread throughout the washings without
dead corner when the softeners and the water from the
water supply unit 50 are fed together during the water-
splashing and rinsing process. Thus, the rinsing process
in which the softeners is fed may adopt the water-splash-
ing and rinsing process; and the water saving effect of
the full-automatic washing machine 1 can be improved.
[0071] Further, through the present embodiment, since
the steering body 224 is arranged at each outflow hole
portion 222, the orientation of the water flowing out of
each outflow hole portion 222 can be adjusted. Particu-
larly, since the water flowing out of each outflow hole
portion 222 forms such a circular arc-shaped supply re-
gion D along the inner circumferential wall of the washing
and dewatering drum 21 by adjusting the orientation of
each steering body 224 and the blocking amount at which
each steering body 224 blocks each outflow hole 223,
the water can be effectively sprayed to the washings at-
tached to the inner circumferential wall of the washing
and dewatering drum 21 in the dewatering process be-
fore the water-splashing and rinsing process. In addition,
the orientations of the steering bodies 224 at the center
and both sides are set as an orientation for making the
water flow to the rear, and the supply region D is formed

to be closer to the inner circumferential wall of the wash-
ing and dewatering drum 21 than the arrangement posi-
tion of the plurality of outflow hole portions 222. Thus the
water can be much effectively sprayed to the washings
attached to the inner circumferential wall of the washing
and dewatering drum 21. In the present embodiment, the
washing and dewatering drum 21 is inclined forwards,
as shown in Fig. 1; at the rear portion of the full-automatic
washing machine 1, the lower portion of the inner circum-
ferential wall of the washing and dewatering drum 21 is
located at the further rear. Thus, in the full-automatic
washing machine 1 in which the washing and dewatering
drum 21 is inclined to the front, since the structure that
the supply region D is formed at the rear is particularly
important to make the supply region D close to the inner
circumferential wall of the washing and dewatering drum
21, the structure is more beneficial for the improvement
of the rinsing performance of water-splashing rinsing.
[0072] Further, through the present embodiment, the
right water flowing path 218 and the left water flowing
path 219 are arranged on the left side and the right side
of the water injection port portion 200 so that the water
flowing through the water flowing paths 218 and 219 is
discharged from the right discharge port 220 and the left
discharge port 221, and the discharged water is sprayed
to the position closer to the side surface than the supply
region D for supplying water by the outflow hole portions
222 and closer to the inner circumferential wall of the
washing and dewatering drum 21 than the supply region
D. Thus, since the water is supplied to the portion of the
washings closer to the inner circumferential wall of the
washing and dewatering drum 21 than the supply region
D, the water is easily permeated into the portion, thereby
further improving the rinsing performance of the water-
splashing and rinsing process.
[0073] Further, through the present embodiment, since
the water is directly supplied from the right water passage
206 and the left water passage 207 to the right water
flowing path 218 and the left water flowing path 219 with-
out passing through the detergent container 100, the wa-
ter strongly flows in and flows through the right water
flowing path 218 and the left water flowing path 219.
Thus, since the water can be strongly discharged from
the right discharge port 220 and the left discharge port
221, the water can be splashed far and the water can
reach the target position near the inner circumferential
wall of the washing and dewatering drum 21.
[0074] Further, in the present embodiment, the inclined
surfaces 218a and 219a having the inclination degrees
greater than that of the inclined surface 217a formed on
the bottom surface of the central water flowing path 217
are formed on the bottom surfaces of the right water flow-
ing path 218 and the left water flowing path 219. Thus,
since the water much strongly flows through the right
water flowing path 218 and the left water flowing path
219, the water can be much strongly discharged from the
right discharge port 220 and the left discharge port 221.
[0075] Embodiments of the present invention are de-
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scribed above, but the present invention is not limited by
the above embodiments and the like. In addition, various
changes may be made to embodiments of the present
invention.
[0076] For example, in the above embodiment, the wall
portion 214 extending to the left and right direction in a
straight line is formed at the front end of the water injection
port portion 200; and the plurality of outflow hole portions
222 are arranged along the wall portion 214 in a straight
line. However, as shown in Fig. 8(a), such a circular arc-
shaped wall portion 214A along the inner circumferential
wall of the washing and dewatering drum 21 can be
formed at the front end of a water injection port portion
200A; and a plurality of outflow hole portions 222A are
arranged in a circular arc shape along the wall portion
214A. In this case, the orientations of the steering bodies
224A of the outflow hole portions 222A may be the same,
for example, all the steering bodies 224A can be directed
to the just rear. It should be noted that in Fig. 8(a), the
water injection port portion 200A in which the cover 203
and the upper shell 202 are omitted is drawn.
[0077] In the case of adopting such a structure, since
the water flowing out of each outflow hole portion 222A
does not intersect with each other either, a situation that
the water is shrunk along with dropping does not appear,
and the water reaches the bottom of the washing and
dewatering drum 21 in the state of keeping wide-range
dispersing to the left and right direction. In addition, since
the outflow hole portions 222 are arranged in the circular
arc shape along the wall portion 214A, the water flowing
out of each outflow hole portion 222 forms such a circular
arc-shaped supply region along the inner circumferential
wall of the washing and dewatering drum 21. Further,
since the water from all the outflow hole portions 222
flows to the rear, the supply region is formed at a position
closer to the rear than the arrangement position of the
plurality of outflow hole portions 222, i.e., closer to the
inner circumferential wall of the washing and dewatering
drum 21. Thus, the same effects as above embodiments
can be achieved.
[0078] Further, in the above embodiment, the water
supply unit 50 is composed of the detergent container
100 and the water injection port portion 200. However,
as shown in Fig. 8(b), the water supply unit 50 may be
composed of the water injection port portion 200B only.
In this case, the water injection port portion 200B includes
a wall portion 214B extending to the upper shell 202. In
addition, a central water through port 208B formed in a
central water passage 205B is arranged at a position
closer to the rear than the central water through port 208
formed in the central water passage 205 of the water
injection port portion 200.
[0079] Further, in the above embodiment, when the
supply region D is located at the rear excessively, the
water flowing out may be in contact with the balance ring
22. Therefore, the orientations of the steering bodies 224
are set only in the outflow hole portions 222 in the center
and both sides in a manner of making the water flow to

the rear. However, in the case that the supply region D
can be located closer to the rear in such a manner that
potential risks such as contact between the water flowing
out and the balance ring 22 and the like do not exist, the
orientations of the steering bodies 224 can be set in a
manner of making the water flow to the rear in all the
outflow hole portions 222.
[0080] Further, in the above embodiment, the outflow
holes 223 of the outflow hole portions 222 are formed in
a circular shape. However, the outflow holes 223 may
also be of other shapes, such as quadrangle, triangles
and ellipse. The shapes of the turning bodies 224 can be
changed in accordance with the shapes of the outflow
holes 223.
[0081] Further, in the above embodiment, both the right
water flowing path 218 and the left water flowing path
219 are arranged in the water injection port portion 200.
However, either the right water flowing path 218 or the
left water flowing path 219 can be arranged in the water
injection port 200. Further, neither the right water flowing
path 218 nor the left water flowing path 219 may be ar-
ranged in the water injection port 200.
[0082] Further, in the above embodiment, the deter-
gent container 100 can be divided into a first accommo-
dating portion for accommodating powder detergents
and a second accommodating portion for accommodat-
ing softeners. Further, the detergent container 100 can
also be divided into a first accommodating portion, a sec-
ond accommodating portion and a third accommodating
portion which is for accommodating liquid detergents.
[0083] Further, in the above embodiment, although the
outer drum 20 and the washing and dewatering drum 21
are inclined forwards, the outer drum 20 and the washing
and dewatering drum 21 may be not inclined.
[0084] Further, although the full-automatic washing
machine 1 of above embodiments does not have a
clothes drying function, the present invention can also
be applied to the full-automatic washing machine having
the clothes drying function.
[0085] In addition, various changes can be properly
made to embodiments of the present invention within a
scope of technical ideas shown in patent claims.

List of reference numerals:

[0086]

21: Washing and dewatering drum;

50: Water supply unit;

100: Detergent container;

200: Water injection port portion;

205: Central water passage (first water passage);

206: Right water passage (second water passage);

15 16 



EP 3 269 871 A1

11

5

10

15

20

25

30

35

40

45

50

55

207: Left water passage (second water passage);

212: Water flowing path;

214: Wall portion;

217: Central water flowing path (first water flowing
path);

217a: Inclined surface (first inclined surface);

218: Right water flowing path (second water flowing
path);

218a: Inclined surface (second inclined surface);

219: Left water flowing path (second water flowing
path);

219a: Inclined surface (second inclined surface);

220: Right discharge port (discharge port);

221: Left discharge port (discharge port);

222: Outflow hole portion;

223: Outflow hole;

224: Steering body.

Claims

1. A washing machine, comprising:

a washing and dewatering drum, for accommo-
dating washings; and
a water injection port portion, arranged above
the washing and dewatering drum and connect-
ed with a faucet, wherein
the water injection port portion comprises:

a water flowing path, through which water
from the faucet flows;
a wall portion, arranged at a front end of the
water flowing path to intercept flowing wa-
ter; and
a plurality of outflow hole portions, arranged
on a bottom surface of the water flowing
path along the wall portion so that water
flowing through the water flowing path flows
into the washing and dewatering drum,
wherein

the plurality of outflow hole portions enable wa-
ter to flow out in such a manner that water from
each outflow hole portion does not contact with

each other.

2. The washing machine according to claim 1, wherein
the outflow hole portions comprise:

outflow holes, formed in the bottom surface of
the water flowing path; and
steering bodies, for changing directions of water
flowing out of the outflow holes.

3. The washing machine according to claim 1 or 2,
wherein
water flowing out of the plurality of outflow hole por-
tions forms a circular arc along an inner circumfer-
ential wall of the washing and dewatering drum.

4. The washing machine according to any one of claims
1-3, wherein
the water flowing path comprises a first water flowing
path provided with the outflow hole portions, and a
second water flowing path separately arranged and
different from the first water flowing path; and
a discharge port is formed in the water injection port
portion; and the discharge port enables water flowing
through the second water flowing path to be dis-
charged to a position closer to a side surface than a
supply region to which water from the outflow hole
portions is supplied and closer to the inner circum-
ferential wall of the washing and dewatering drum
than the supply region.

5. The washing machine according to claim 4,
further comprising a detergent container telescopi-
cally accommodated in the water injection port por-
tion;
wherein, the water injection port portion further com-
prises a first water passage enabling water from the
faucet to flow out into the first water flowing path
through the detergent container, and a second water
passage enabling water from the faucet to flow out
into the second water flowing path without passing
through the detergent container.
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