EP 3 252 208 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 3 252 208 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
06.12.2017 Bulletin 2017/49

(21) Application number: 16742657.6

(22) Date of filing: 13.01.2016

(51) IntCl.:
DO6F 39/10 (200607 DO6F 39/08 (2006.09
(86) International application number:
PCT/CN2016/070778

(87) International publication number:
WO 2016/119595 (04.08.2016 Gazette 2016/31)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(30) Priority: 28.01.2015 JP 2015014816

(71) Applicants:
* Qingdao Haier Washing Machine Co. Ltd.
Qingdao, Shandong 266101 (CN)
¢ Haier Asia Co., Ltd
Tokyo 100-0005 (JP)

(72) Inventors:
« KAWAKAMI, Takeshi
Tokyo 100-0005 (JP)
* BANBA, Yoshikazu
Tokyo 100-0005 (JP)
¢ OE, Katzumi
Tokyo 100-0005 (JP)
* YONEZAWA, Takaaki
Tokyo 100-0005 (JP)

(74) Representative: Schwarz, Markku
Kraus & Weisert
Patentanwélte PartGmbB
Thomas-Wimmer-Ring 15
80539 Miinchen (DE)

(54) WASHING MACHINE

(67)  The present invention provides a washing ma-
chine capable of well collecting lint and the like. A full-au-
tomatic washing machine includes: a washing and de-
watering drum (22) for containing washings; an impeller
(24) configured at a bottom of the washing and dewater-
ing drum (22) in a free rotation manner; a circulating water
path (26) formed on a side surface part of the washing
and dewatering drum (22) and configured to enable water
delivered by rotation of the impeller (24) to flow from bot-
tom to top; and a filter unit (28) mounted on the circulating
water path (26) and configured to suck from an inflow
port (122) the water returning into the washing and de-
watering drum (22) from the circulating water path (26)
and enable the water to flow through to collect lint and
the like contained in the water. The washing and dewa-
tering drum (22) includes a drum body part (22a) and a
bottom (22b) mounted on a lower part of the drum body
part (22a), and the filter unit (28) is positioned on a lower
part of the washing and dewatering drum (22) inamanner
of longitudinally spanning between the drum body part
(22a) and the bottom (22b).
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Description

TECHNICAL FIELD

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

BACKGROUND

[0002] In the past, one of structures for collecting lint

and dust in washings during washing in a full-automatic
washing machine may adopt a thread collection structure
as follows.

[0003] A circulating water path is formed on a side sur-
face part of a washing and dewatering drum, and a filter
unit is freely and detachably arranged on the circulating
water path. The circulating water path is connected with
a side surface of an impeller. Blades are arranged on a
back of the impeller, and water pushed out towards an
outer circumferential direction by the blades on the back
is guided into the circulating water path when the impeller
rotates. The water guided into the circulating water path
ascends in the circulating water path and flows through
the filter unit to return into the washing and dewatering
drum. When the water flows through the filter unit, lint
and the like included in the water are collected by the
filter unit (with reference to patent literature 1).

Existing Technical Literature
Patent Literature

[0004] Patent Literature 1: Japanese Laid-Open Pat-
ent Publication No. 2013-141553

Problems to be solved in the invention

[0005] With respect to the thread collection structure
above, the following hidden danger may occur due to an
operating mode, load capacity and the like: when a ro-
tating speed of the impeller becomes lower or a water
level in the washing and dewatering drum becomes low-
er, a height for drawing water through rotation of the im-
peller, i.e., a water level difference, is lowered, quantity
of water passing through the filter unit is reduced, and
the lint and the like cannot be well collected.

SUMMARY
[0006] Therefore, lint and the like are expected to be
well collected even if a water level difference is lowered
under a condition that a thread filter collection structure
is adopted.

Solution for solving the problems

[0007] A washing machine in a main embodiment of
the presentinventionincludes: awashing and dewatering
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drum for containing washings; an impeller configured at
a bottom of the washing and dewatering drum in a free
rotation manner; a circulating water path formed on a
side surface part of the washing and dewatering drum
for enabling water delivered by rotation of the impeller to
flow from bottom to top; and a filter unit mounted on the
circulating water path and configured to suck from an
inflow port the water returning into the washing and de-
watering drum from the circulating water path and enable
the water to flow through to collect lint and the like con-
tained in the water that flows through. Herein, the wash-
ing and dewatering drum includes a drum body part and
a bottom mounted on a lower part of the drum body part,
and the filter unitis positioned on a lower part of the wash-
ing and dewatering drum in a manner of longitudinally
spanning between the drum body part and the bottom.
[0008] Through the above structure, the quantity of cir-
culating water which can be delivered into the filter unit
can be increased, so that more lint and the like can be
collected. In addition, a water level difference needed for
delivering the water into the filter unit can also be lowered.
Thus, even if under conditions that a rotating speed of
the impeller is low and a water level in the washing and
dewatering drum is low, the water can be fully delivered
into the filter unit, and the lint and the like can be well
collected.

[0009] In the washing machine in the present embod-
iment, the following structures may be adopted that: the
filter unit has a box of which sizes in front and rear direc-
tions are smaller than sizes in upper, lower, left and right
directions; an inflow port is formed in a rear surface, and
an outflow port enabling the sucked water to flow out is
formed in a front surface; and a filter for enabling the
water to pass through and reserving the lint and the like
is configured on an inner side of the outflow port.
[0010] Through the above structure, the filter unit may
form a box which is flat in the front and rear directions,
and protrusion of thefilter unit protruding towards aninner
side of the washing and dewatering drum may be inhib-
ited. Therefore, even if the filter unit is configured on the
lower part of the washing and dewatering drum, interfer-
ence with the impeller may not be worried.

[0011] In the washing machine in the present embod-
iment, the filter unit may adopt a structure as follows: the
filter unit is inclined in a manner of inclining to a side
surface of the washing and dewatering drum in a state
of being mounted on the circulating water path.

[0012] Through the above structure, compared with a
condition that the filter unit is mounted on the circulating
water path in a vertical state, when height positions of
the inflow ports are set as the same, the sizes in the upper
and lower directions of the filter unit can be increased,
and containing capacity of the lint and the like can be
enlarged at a correspondingly enlarged part.

[0013] In the washing machine in the present embod-
iment, a structure may be adopted as follows: a turning
body for turning a water flow which will flow to upper sides
of the inflow ports into a water flow towards the inflow
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ports is arranged in the circulating water path.

[0014] Through the above structure, the water flowing
through the circulating water path may be smoothly guid-
ed to the inflow ports.

[0015] In the washing machine in the present embod-
iment, a structure may be adopted as follows: ata position
closer to an upstream side than the inflow ports of the
circulating water path, at least near the inflow ports, a
width of the circulating water path from the side surface
of the washing and dewatering drum to a direction of the
filter unit is gradually decreased as closer to the inflow
ports.

[0016] Through the above structure, flow velocity of
the water towards the inflow ports can be increased, so
that the water and the lint strongly flow into the inflow
ports.

[0017] Under the condition that the filter unit forms a
box-shaped structure, the filter unit may further adopt a
structure including a first member for forming the outflow
port and a second member for forming the inflow port. In
this case, the first member and the second member are
connected in a manner of being separated in the front
and rear directions, and on the second member, an eave-
shaped protrusion body protruding towards the rear is
arranged at a position closer to the upper side than the
inflow port.

[0018] Through the above structure, the water flow in
the circulating water path can be changed by the protru-
sion body and the water is smoothly guided to the inflow
port in a state that the filter unit is mounted on the circu-
lating water path. In addition, when the filter unit is re-
moved from the circulating water path and the lint and
the like are recovered, the protrusion body serves as a
handle, so that the first member and the second member
can be easily separated from each other.

Effects of the invention

[0019] According to the present invention, a washing
machine capable of well collecting lint and the like can
be provided.

[0020] Effects and even significances of the present
invention are further clarified through description of em-
bodiments shown below. However, the following embod-
iments are just an illustration when the present invention
is implemented, and the present invention is not limited
by any content described in the following embodiments.

BRIEF DESCRIPTION OF DRAWINGS
[0021]

Fig. 1 is a side sectional view illustrating a structure
of a full-automatic washing machine involved in em-
bodiments.

Fig. 2is an enlarged sectional view illustrating a main
part of circumferential parts of a circulating water
path mounted with a filter unit involved in embodi-
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ments.

Fig. 3 is a diagram illustrating a structure of a filter
unit involved in embodiments.

Fig. 4 is a diagram illustrating a structure of a filter
unit involved in embodiments.

Fig. 5 is a stereoscopic diagram illustrating a struc-
ture of a water path forming member involved in em-
bodiments.

Fig. 6is an enlarged sectional view illustrating a main
part of circumferential parts of a circulating water
path mounted with a filter unit involved in change
embodiment I.

Fig. 7 is an enlarged sectional view illustrating a main
part of circumferential parts of a circulating water
path mounted with a filter unit involved in a change
embodiment II.

List of reference numerals

[0022] 22: Washing and dewatering drum; 22a: Drum
body part; 22b: Bottom; 24: Impeller; 26: Circulating wa-
ter path; 26A: Circulating water path; 27: Water path form-
ing member; 27A: Water path forming member; 28: Filter
unit; 28A: Filter unit; 28B: Filter unit; 110: Front housing
(first member); 112: Outflow port; 113: Filter; 120: Rear
housing (second member); 122: Inflow port; 123: Protru-
sion piece (turning body, protrusion body); 206: Turning
plate (turning body).

DETAILED DESCRIPTION

[0023] A full-automatic washing machine serving as
one embodiment of a washing machine in the present
invention is described below with reference to drawings.
[0024] Fig. 1is aside sectional view illustrating a struc-
ture of a full-automatic washing machine 1.

[0025] The full-automatic washing machine 1 includes
a housing 10 forming an appearance. The housing 10
includes a square cylindrical machine body part 11 with
opened upper and lower surfaces, an upper panel 12
covering the upper surface of the machine body part 11,
and a bearer 13 supporting the machine body part 11. A
throwing inlet 14 for washings is formed in the upper pan-
el 12. The throwing inlet 14 is covered by an upper cover
15 which can be freely opened and closed.

[0026] Inthe housing 10, an outer drum 20 is elastically
suspended and supported by four hanger rods 21 with a
vibration-proof apparatus. A washing and dewatering
drum 22 is arranged in the outer drum 20.

[0027] The washing and dewatering drum 22 is com-
posed of a cylindrical drum body part 22a and a shallow
bowl-shaped bottom 22b. The bottom 22b is mounted on
a lower part of the drum body part 22a by using fixing
methods such as screw fixation. A plurality of dewatering
holes 22c¢ are formed in an inner circumferential surface
of the washing and dewatering drum 22. In addition, a
plurality of water through holes 22d are formed in a bot-
tom surface of the washing and dewatering drum 22. Fur-
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ther, a balancing ring 23 is arranged on an upper part of
the washing and dewatering drum 22.

[0028] An impeller 24 is arranged at a bottom of the
outer drum 20. A plurality of blades 24a which radially
extend from a center of a surface are formed on the sur-
face of the impeller 24. In addition, a plurality of water
drawing blades 24b which radially extend from a center
of a back are formed on a back of the impeller 24. The
water drawing blades 24b are configured in a pump
chamber 25 formed between the back of the impeller 24
and the bottom surface of the washing and dewatering
drum 22.

[0029] A circulating water path 26 extending towards
upper and lower directions along the inner circumferential
surface of the washing and dewatering drum 22 is formed
by a water path forming member 27 as well as the drum
body part 22a and the bottom 22b of the washing and
dewatering drum 22. A lower end part of the circulating
water path 26 is connected with the pump chamber 25.
A filter unit 28 is detachably mounted on the circulating
water path 26 to form the water path forming member 27
of the circulating water path 26. The filter unit 28 is posi-
tioned on the lower part of the washing and dewatering
drum 22 in a manner of longitudinally spanning between
the drum body part 22a and the bottom 22b. In addition,
the filter unit 28 is inclined in a manner of inclining to the
inner circumferential surface side of the washing and de-
watering drum 22.

[0030] Adrive unit 30 for generating atorque for driving
the washing and dewatering drum 22 and the impeller
24 is configured at an outer bottom of the outer drum 20.
The drive unit 30 includes a drive motor 31 and a trans-
mission mechanism part 32. The transmission mecha-
nism part 32 includes a clutch mechanism. Due to a
switching operation performed by the clutch mechanism,
the torque of the drive motor 31 is only transmitted to the
impeller 24 to only enable the impeller 24 to rotate in a
washing process and a rinsing process; while in a dewa-
tering process, the torque of the drive motor 31 is trans-
mitted to the impeller 24 and the washing and dewatering
drum 22 to enable the impeller 24 and the washing and
dewatering drum 22 to integrally rotate. In addition, the
transmission mechanism part 32 has a speed reducing
mechanism. In the washing process and the rinsing proc-
ess, the impeller 24 rotates at a rotating speed obtained
by reducing a rotating speed of the drive motor 31 ac-
cording to a reduction ratio of the speed reducing mech-
anism.

[0031] A water outlet part 20a is formed at the outer
bottom of the outer drum 20. A drainage valve 40 is ar-
ranged at the water outlet part 20a and connected with
a drainage hose 41. When the drainage valve 40 is
opened, water stored in the washing and dewatering
drum 22 and the outer drum 20 is discharged out of the
machine by the drainage hose 41.

[0032] A water supply unit 50 used for supplying run-
ning water into the washing and dewatering drum 22 is
configured on arear part of the upper panel 12. The water
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supply unit 50 has a water supply valve 51. The water
supply valve 51 is connected with a water faucet. The
running water is guided into the water supply unit 50 from
the water faucet when the water supply valve 51 is
opened. The guided-in running water flows into the wash-
ing and dewatering drum 22 from a water filling nozzle
52 of the water supply unit 50.

[0033] The full-automatic washing machine 1 performs
washing operations in various operating modes. The
washing operations include a washing process, an inter-
mediate dewatering process, arinsing process and afinal
dewatering process.

[0034] Inthe washing process and therinsing process,
the impeller 24 rotates to a right direction and a left di-
rection in a state that the water is stored in the washing
and dewatering drum 22. A water flow is produced in the
washing and dewatering drum 22 due to the rotation of
the impeller 24. Washings are cleaned by the produced
water flow and detergents contained in the water in the
washing process. The washings are rinsed by the pro-
duced water flow in the rinsing process.

[0035] Intheintermediate dewatering process and the
final dewatering process, the washing and dewatering
drum 22 and the impeller 24 integrally rotate at a high
speed. The washings are dewatered by virtue of an action
of a centrifugal force generated by the washing and de-
watering drum 22.

[0036] The full-automatic washing machine 1 in the
present embodiment is characterized in a thread collec-
tion structure composed of the circulating water path 26
and the filter unit 28. The thread collection structure is
described below in detail.

[0037] Fig. 2 is an enlarged sectional view illustrating
amain part of circumferential parts of the circulating water
path 26 mounted with the filter unit 28. Fig. 3 and Fig. 4
are diagrams illustrating a structure of the filter unit 28.
Fig. 3(a) is a front stereoscopic diagram illustrating the
filter unit 28, and Fig. 3(b) is a rear stereoscopic diagram
illustrating the filter unit 28. Fig. 4(a) is a side sectional
view illustrating the filter unit 28 in a closed state, and
Fig. 4(b) is a side sectional view illustrating the filter unit
28 in an opened state. Fig. 5 is a stereoscopic diagram
illustrating a structure of the water path forming member
27.

[0038] Thefilter unit 28 has a box shape of which sizes
infrontandrear directions are smaller than sizes in upper,
lower, left and right directions and which is flatin the front
and rear directions. The filter unit 28 includes a front
housing 110 opened to the rear and a rear housing 120
opened to the front. The front housing 110 is equivalent
to a first member in the present invention, and the rear
housing 120 is equivalent to a second member in the
present invention.

[0039] The fronthousing 110 and the rear housing 120
are overlapped inthe frontand rear directionsinamanner
of embedding the rear housing 120 into an inner side of
the front housing 110, thus, a containing part 130 for stor-
ing lint and the like is formed inside the filter unit 28. A
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shaft part 121 formed on two sides of a lower part of the
rear housing 120 is supported on shaft holes 111 formed
on two sides of a lower part of the front housing 110 in a
free rotation manner. As shown in Fig. 4(b), the front
housing 110 and the rear housing 120 are in an opened
state when the rear housing 120 is rotated towards the
rear by taking the shaft part 121 as a center.

[0040] An outflow port 112 is formed in a front surface
of the front housing 110. The outflow port 112 is formed
by a plurality of outflow holes 112a arranged in a criss-
cross manner. A filter 113 formed by mesh pieces is
bonded to an inner side of the outflow port 112, and each
of the outflow holes 112a is covered by the filter 113.
[0041] A engaging claw part 114 is formed at an upper
end of the front housing 110. The engaging claw part 114
includes a main body part 114a which can be bent to-
wards a lower side and a claw part 114b protruding to-
wards an upper side from the main body part 114a. A
slender mounting rib 115 in the left and right direction
which protrudes towards the lower side is formed at the
lower end part of the front housing 110.

[0042] A rectangular inflow port 122, which is long in
a transverse direction, is formed on an upper part at a
rear surface of the rear housing 120. An eave-shaped
protrusion piece 123 is formed on an upper edge part of
the inflow port 122. The protrusion piece 123 has a width
which is roughly the same as a transverse width of the
inflow port 122 and protrudes more backwards than a
side surface of the front housing 110. The protrusion
piece 123 is equivalent to a turning body and a protrusion
body in the present invention.

[0043] A mounting port part 201, which is greatly
opened based on a shape corresponding to the filter unit
28, is formed on the water path forming member 27. The
mounting port part 201 is slightly inclined and slightly
faces the upper side. A circumferential part 202 of the
mounting port part 201 is slightly recessed rather than
the periphery. An engaging piece 203, which slightly pro-
trudes towards an interior of the mounting port part 201,
is formed at an upper part of the circumferential part 202.
A rib bearing port 204 corresponding to the mounting rib
115 of the front housing 110 is formed on a lower part of
the circumferential part 202.

[0044] An arc-shaped groove part 205 is formed at the
lower end part of the water path forming member 27.
When the water path forming member 27 is mounted in
the washing and dewatering drum 22, the groove part
205 forms a part of an annular groove (not shown in fig-
ures) formed at the bottom 22b of the washing and de-
watering drum 22. As shown in Fig. 2, an annular rib 24c
formed on an outer circumferential edge of the impeller
24 is inserted into an annular groove part including the
groove part 205.

[0045] As shown in Fig. 2, the filter unit 28 is mounted
at the mounting port part 201 of the water path forming
member 27. A top end part of the front housing 110 is
shown in Fig. 3(b), and the upper part and two side parts
of the front housing 110 protrude more outwards than
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other parts. The protruding part is embedded into the
circumferential part 202 of the mounting port part 201,
so that the filter unit 28 is fixed in a manner of not moving
towards the upper, lower, left, right and rear directions.
In addition, the claw part 114b of the engaging claw part
114 is clamped to a back side of the engaging piece 203,
and the mounting rib 115 is embedded into the rib bearing
port 204, so that the filter unit 28 is fixed in a manner of
not moving forwards.

[0046] Herein, when the filter unit 28 is mounted to the
mounting port part 201, the mounting rib 115 at the lower
end of the filter unit 28 is embedded into the rib bearing
port 204 by a user first. Then, the user bends the engag-
ing claw part 114 downwards in a manner of enabling a
claw part 114b to be lower than the engaging piece 203
and also enables the upper part of the filter unit 28 to
move backwards. Then, when the filter unit 28 is com-
pletely mounted to the mounting port part 201 and the
claw part 114b reaches the back side of the engaging
piece 203, the user releases bending of the engaging
claw part 114, so that the claw part 114b is clamped with
the engaging piece 203.

[0047] Atopend ofthe protrusion piece 123 of the filter
unit 28 is close to the inner circumferential surface of the
washing and dewatering drum 22 forming a rear surface
of the circulating water path 26 in a state that the filter
unit 28 is mounted on the water path forming member
27, that is, the circulating water path 26. In addition, on
an upstream side closer to the circulating water path 26
than the inflow port 122 of the filter unit 28, a width W of
the front and rear directions of the circulating water path
26 defined by the rear surface of the rear housing 120
and the inner circumferential surface of the washing and
dewatering drum 22 is in a region which includes a region
close to the inflow port 122 and which is closer to the
upper side than a folding part 22e of the drum body part
22a ofthe washing and dewatering drum 22, and is folded
in a manner of being gradually narrowed as closer to the
inflow port 122.

[0048] Next, with reference to Fig. 1 and Fig. 2, a col-
lection action on the lint and the like in the filter unit 28
is described.

[0049] Inthe washing process orrinsing process, when
the impeller 24 rotates, water between the washing and
dewatering drum 22 and the outer drum 20 penetrates
through the water through holes 22d and are sucked into
the pump chamber 25 and pushed towards an outer cir-
cumferential direction by virtue of a water drawing action
performed by the water drawing blades 24b. The pushed
wateris guided into the circulating water path 26, ascends
in the circulating water path 26 and flows into the con-
taining part 130 of the filter unit 28 through the inflow port
122. At this moment, the lint and the like included in the
water flow into the containing part 130.

[0050] The protrusion piece 123 protrudes on the up-
per side of the inflow port 122, and a water flow which
will flow to the upper side of the inflow port 122 in the
circulating water path 26 passes through the protrusion
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piece 123 and is turned into a water flow towards the
inflow port 122. Thus, the water ascending in the circu-
lating water path 26 is smoothly guided to the inflow port
122. Further, since the width W of the front and rear di-
rections of the circulating water path 26 is folded in a
manner of gradually being narrowed near the inflow port
122, flow velocity of the water towards the inflow port 122
is increased. Therefore, the water and the lint can strong-
ly flow into the inflow port 122.

[0051] The water flowing into the containing part 130
of the filter unit 28 penetrates through a filter 113 and
each of outflow holes 112a of the outflow port 112 to flow
into the washing and dewatering drum 22. Then, the lint
and the like cannot pass through the filter 113 and are
reserved in the containing part 130.

[0052] In a period of repeatedly performing the wash-
ing operation, the lint and the like may be reserved in the
containing part 130 of the filter unit 28. The user removes
the filter unit 28 from the circulating water path 26, holds
the front housing 110 by one hand and holds the protru-
sion piece 123 of the rear housing 120 to pull backwards
by the otherhand. As shown in Fig. 4(b), the front housing
110 and the rear housing 120 are in an opened state,
and the user can take out the lint and the like from the
filter unit 28 and then discard the lint and the like.

Effects of the present embodiment

[0053] According to the present embodiment above,
since the washing machine is set as a structure that the
filter unit 28 is positioned on the lower part of the washing
and dewatering drum 22 in a manner of longitudinally
spanning between the drum body part22a and the bottom
22b, the quantity of water delivered to the filter unit 28
can be increased even if a water level difference pro-
duced in the pump chamber 25 is the same, and thus,
more lint and the like can be collected. In addition, in
other words, a water level difference needed for deliver-
ing the water to the filter unit 28 can be inhibited to be
lower. Therefore, even if a rotating speed of the impeller
24 islow and a water level in the washing and dewatering
drum 22 is low, the water can be fully delivered into the
filter unit 28, and the lint and the like can be well collected.
[0054] In addition, according to the present embodi-
ment, since the filter unit 28 is formed into a box which
is flat in front and rear directions, a protrusion amount of
the filter unit 28 protruding towards the inner side of the
washing and dewateringdrum 22 can be inhibited. There-
fore, interference with the impeller 24 does not need to
be worried even if the filter unit 28 is configured on the
lower part of the washing and dewatering drum 22.

[0055] Further, according to the present embodiment,
the filter unit 28 is mounted on the circulating water path
26 in the manner of inclining to the inner circumferential
surface of the washing and dewatering drum 22. There-
fore, compared with a condition that the filter unit is
mounted in a vertical state, when height positions of the
inflow ports 122 are set as the same, sizes in the upper
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and lower directions of the filter unit 28 may be increased,
and containing capacity of the lint and the like can be
enlarged at a correspondingly enlarged part. In addition,
as shown in Fig. 2, in the structure of the washing and
dewatering drum 22, even if an inner diameter of the bot-
tom 22b is smaller than an inner diameter of the drum
body part 22a, since the lower part of the filter unit 28 is
positioned at a position, closer to the inner side, of the
washing and dewatering drum 22 compared with the up-
per part, a condition that part of the circulating water path
26 formed by the water path forming member 27 and the
bottom 22b is narrowed can also be inhibited.

[0056] Further, since the protrusion piece 123 is ar-
ranged at an upper position of the inflow port 122 on the
filter unit 28, the water flow in the circulating water path
26 can be changed through the protrusion piece 123 in
a state that the filter unit 28 is mounted on the circulating
water path 26, and the water is smoothly guided to the
inflow port 122. In addition, when the filter unit 28 is re-
moved from the circulating water path 26 and the lint and
the like are recovered, the front housing 110 and the rear
housing 120 can be easily opened by taking the protru-
sion piece 123 as a handle.

[0057] Further, according to the present embodiment,
the width W in the front and rear directions of the circu-
lating water path 26 is at least folded near the inflow port
122 in a manner of being gradually narrowed as closer
to the inflow port 122. Therefore, the flow velocity of the
water towards the inflow port 122 is increased, the water
and the lint and the like can be enabled to strongly flow
to the inflow port 122, and an effect of collecting the lint
and the like can be expected to be improved.

[0058] Although embodiments regarding the present
invention are described above, the present invention is
not limited to the above-mentioned embodiments. In ad-
dition, various changes besides the above can also be
made to embodiments of the present invention.

Change Embodiment |

[0059] Fig. 6 is an enlarged sectional view illustrating
a main part of circumferential parts of a circulating water
path 26A mounted with a filter unit 28A involved in a
change embodiment I.

[0060] For a water path forming member 27A forming
afilter unit 28A and a circulating water path 26A, a struc-
ture which is the same as the filter unit 28 and the water
path forming member 27 in above embodiments is en-
dowed with the same reference numerals, and descrip-
tion is omitted.

[0061] No protrusion piece is arranged above an inflow
port 122 on the filter unit 28A. Instead, a turning plate
206 extending to left and right is formed in rear of an
upper part of the inflow port 122 on the water path forming
member 27A. A left-right width of the turning plate 206
may as well be set to be equal to, or greater than or equal
to a left-right width of the inflow port 122. A rear end of
the turning plate 206 is close to an inner circumferential
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surface of a washing and dewatering drum 22. The turn-
ing plate 206 is equivalent to a turning body in the present
invention.

[0062] A condition that such a structure is adopted is
also the same as embodiments above. A water flow in
the circulating water path 26A can be changed by the
turning plate 206, so that water is smoothly guided to the
inflow port 122.

Change Embodiment 1|

[0063] Inembodiments above, a box-shaped filter unit
28 in which lint and the like can be stored is used. How-
ever, as described below, afilter unit 28B with a bag-type
thread filter 304 can also be used.

[0064] Fig. 7 is an enlarged sectional view illustrating
a main part of circumferential parts of a circulating water
path 26A mounted with a filter unit 28B involved in a
change embodiment II.

[0065] In the present change embodiment, like the
change embodiment |, a water path forming member 27A
is used. The filter unit 28B is mounted on the water path
forming member 27A, i.e., a circulating water path 26A.
[0066] The filter unit 28B includes a filter box 301. The
filter box 301 has an inflow port 302 which is long in upper
and lower directions on a rear surface of the filter box
301. An opening part 303 is formed on a front surface of
thefilter box 301. A thread filter 304 composed of meshed
bags is mounted at the opening part 303. A engaging
claw part 305 which is the same as a engaging claw part
114 in embodiments above is formed at an upper end
part of the filter box 301. The engaging claw part 305
includes a main body part 305a and a claw part 305b,
and the claw part 305b is engaged with a engaging piece
203 on the water path forming member 27A. In addition,
a mounting rib 306 which is the same as a mounting rib
115 in embodiments above is formed at a lower end part
of the filter box 301. The mounting rib 306 is embedded
into arib bearing port 204 on the water path forming mem-
ber 27A.

[0067] In a structure of the present change embodi-
ment, water penetrating through the inflow port 302 to
flow into the filter box 301 from the circulating water path
26A further penetrates through the thread filter 304 to
flow into the washing and dewatering drum 22. Lint and
the like included in the water are reserved in the thread
filter 304.

[0068] In the structure of the present change embodi-
ment, since the filter unit 28A is inclined in a manner of
raising a top end side of the thread filter 304, the thread
filter 304 can be prevented from being contacted with an
impeller 24.

Other Change Embodiments
[0069] In the above embodiment, a front housing 110

and a rear housing 120 are connected to a lower end
part in a free rotation manner. The front housing 110 and
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the rear housing 120 are opened by rotating the rear
housing 120 backwards. However, any separation man-
ner of the front housing 110 and the rear housing 120
can be adopted. For example, a manner of completely
separating the front housing 110 and the rear housing
120 in front and rear directions can also be adopted.
[0070] In addition, in the above embodiment, the front
housing 110 opened to the rear and the rear housing 120
opened to the front are combined so as to form a box-
shaped filter unit 28. However, a structure of the box-
shaped filter unit is not limited to the above structure. For
example, a structure that the filter unit is formed by a box
opened from a rear surface and a cover body covering
the rear surface can also be adopted.

[0071] Inthe above embodiment, a water path forming
member 27 extends upwards to a position of a balancing
ring 23. Although the water path forming member 27 is
not shown in the figures, the water path forming member
27 is combined with the balancing ring 23. However,
since a part closer to an upper side than a mounting port
part 201 of the water path forming member 27 does not
perform functions as a circulating water path 26, these
upper parts may not be set.

[0072] Although a full-automatic washing machine 1 in
the above embodiment does not have a clothes drying
function, the presentinvention is also applicable to a full-
automatic washing machine with the clothes drying func-
tion.

[0073] In addition, various changes can be properly
made to embodiments of the present invention within a
scope of technical concepts shown in claims.

Claims
1. A washing machine, comprising:

a washing and dewatering drum, for containing
washings;

an impeller, configured at a bottom of the wash-
ing and dewatering drum in a free rotation man-
ner;

a circulating water path, formed on a side sur-
face part of the washing and dewatering drum,
and for enabling water delivered by rotation of
the impeller to flow from bottom to top; and

a filter unit, mounted on the circulating water
path and configured to suck, from an inflow port,
water returning into the washing and dewatering
drum from the circulating water path and enable
the water to flow through to collect lint and the
like contained in the water that flows through,
wherein

the washing and dewatering drum comprises a
drum body part and a bottom mounted on a lower
part of the drum body part; and

the filter unit is positioned on a lower part of the
washing and dewatering drum in a manner of



13 EP 3 252 208 A1

longitudinally spanning between the drum body
part and the bottom.

The washing machine according to claim 1, wherein
the filter unit has a box of which sizes in front and
rear directions are smaller than sizes in upper, lower,
left and right directions;

the inflow port is formed in a rear surface, and an
outflow port enabling the sucked water to flow out is
formed in a front surface; and

a filter for enabling the water to pass through and
reserving the lint and the like is configured on an
inner side of the outflow port.

The washing machine according to claim 1 or 2,
wherein

the filter unit is inclined in a manner of inclining to a
side surface of the washing and dewatering drum in
a state of being mounted on the circulating water
path.

The washing machine according to any one of claims
1-3, wherein

a turning body for turning a water flow which will flow
to upper sides of the inflow ports into a water flow
towards the inflow ports is arranged in the circulating
water path.

The washing machine according to any one of claims
1-4, wherein

at a position closer to an upstream side than the in-
flow ports of the circulating water path, at least near
the inflow ports, a width of the water path from the
side surface of the washing and dewatering drum to
a direction of the filter unit is gradually decreased as
closer to the inflow ports.

The washing machine according to claim 2, wherein
the filter unit comprises a first member for forming
the outflow port and a second member for forming
the inflow port;

the first member and the second member are con-
nected in a manner of being separated in front and
rear directions, and

on the second member, an eave-shaped protrusion
body protruding towards the rear is arranged at a
position closer to upper side than the inflow port.
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