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(54) Washing machine

(57)  Awashing machine (1) is provided that includes
a cabinet (10) and a tub (2) disposed in the cabinet (10)
and configured to receive washing water. The washing
machine (1) includes a pump filter (51) configured to filter

foreign substances from the washing water received from

the tub (2), a pump filter housing (40) configured to re-
ceive the pump filter (51), a housing cover (30) configured
to open and close the pump filter housing (40), and at
least one coupling portion (32) extending from the hous-

ing cover (30) and at least a portion of the at least one
coupling portion (32) being coupled to the pump filter
housing (40). The washing machine (1) further includes
rails (41) disposed on the pump filter housing (40), the
rails (41) being configured to receive the at least one
coupling portion (32), and the rails (41) being configured
to allow movement of the at least one coupling portion
(32) as a function of whether the housing cover (30) is in
an open state or a closed state.
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Description

[0001] The presentinvention relates to a washing ma-
chine, and more particularly, to a washing machine hav-
ing an improved connection between a housing cover
and a pump filter housing. The housing cover opens and
closes the pumpfilter housing and the pump filter housing
accommodates a pump filter.

[0002] Washing machines are machines that wash
clothes using power. A washing machine generally in-
cludes a stationary tub in which washing water is stored,
a rotatable tub installed in the stationary tub, a driving
unit for driving rotation of the rotatable tub. A washing
machine also generally includes a water supply unit for
supplying washing water to the stationary tub, and a
drainage pump for forcibly draining the washing water
from the tub.

[0003] Ingeneral, the drainage pump has a pump case
that includes a washing water introduction chamber that
can receive washing water, a drainage pump chamber,
and a pumping motor installed on one side of the pump
case. A pump filter for filtering foreign substances of
washing water is installed inthe pump case. The drainage
pump also includes an impeller installed in the drainage
pump chamber. The impeller is rotated and driven by the
pumping motor.

[0004] When the impeller is rotated by the pumping
motor, washing water in the tub is introduced into the
washing water introduction chamber. The washing water
introduced into the washing water introduction chamber
passes through the pump filter and into the drainage
pump chamber. The washing water that reaches the
drainage pump chamber is forcibly discharged out of the
drainage pump by the impeller.

[0005] The foreign substances of the washing water
are filtered by the pump filter when the washing water
passes through the pump filter. Subsequently, a user
may detach the pump filter from the pump case to remove
the foreign substances from the pump filter and thereafter
insert the pump filter back into the pump case.

[0006] However, in this procedure, a housing cover
that opens and closes the pump filter housing accommo-
dating the pump filter is not easily opened and closed,
which inconveniences the user.

[0007] To address the above-discussed deficiencies,
it is a primary object to provide a washing machine with
an improved connection between a pump filter housing
and a housing cover to improve the opening and closing
of the pump filter housing.

[0008] Additional aspects of this disclosure will be set
forth in part in the description which follows.

[0009] In accordance with one aspect of the present
disclosure, a washing machine includes: a cabinet; a tub
thatis disposed in the cabinet and accommodates wash-
ing water; a pump filter that filters foreign substances
included in washing water introduced from the tub; a
pump filter housing that accommodates the pump filter;
a housing cover that can open and close the pump filter
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housing; atleast one coupling portion which extends from
the housing cover and of which at least a portion is cou-
pled to the pump filter housing; and rails disposed on the
pump filter housing so that the at least one coupling por-
tion can be inserted into the rails and moved depending
on whether the housing cover is opened or closed.
[0010] The at least one coupling portion includes a
body portion that extends from the housing cover and a
head portion that extends from the body portion.

[0011] The head portion may be inserted into the rails
and can be moved depending on whether the housing
cover is open or closed.

[0012] The body portion is provided as a curved sur-
face.

[0013] The body portion is provided as a curved sur-
face that protrudes upwards.

[0014] Atleast one escape prevention jaw is provided
at the pump filter housing so as to prevent the at least
one coupling portion from escaping from the pump filter
housing.

[0015] The at least one escape prevention jaw is pro-
vided at a front side of the pump filter housing and sur-
rounds at least a portion of a top surface of the body
portion provided at the at least one coupling portion.
[0016] At least one guide portion is provided at a rear
side of the pump filter housing and supports the at least
one coupling portion.

[0017] The atleast one guide portion is provided close
to the rails and supports the body portion of the at least
one coupling portion.

[0018] The at least one guide portion is provided to
correspond to a shape of the body portion of the at least
one coupling portion.

[0019] The pump filter housing is injection-molded in-
tegrally with the cabinet.

[0020] In accordance with another aspect of the
present disclosure, a washing machine includes: a cab-
inet; a tub that is disposed in the cabinet and accommo-
dates washing water; a pump filter that filters foreign sub-
stances included in washing water introduced from the
tub; a pump filter housing that accommodates the pump
filter; and a housing cover that can be moved to include
afirst state in which the pump filter housing is closed and
asecond state in which the pump filter housing is opened,
the housing cover including coupling portions coupled to
the pump filter housing, wherein the housing cover may
be coupled to the pump filter housing so that, in the first
state, the coupling portions are disposed at a lower side
of the pump filter housing and in the second state, the
coupling portions are disposed at an upper side of the
pump filter housing.

[0021] Each of the coupling portions include a body
portion that extends from the housing cover and a head
portion that extends from the body portion and is coupled
to the pump filter housing, and the head portion may be
coupled to the pump filter housing in the first state and
in the second state.

[0022] Each of the coupling portions are coupled to
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rails having a form of slits formed on the pump filter hous-
ing.

[0023] The head portion is disposed at one point of the
rails in the first state and can be moved along the rails
and can be disposed at another point of the rails in the
second state. The body portion is provided as a curved
surface that protrudes upwards.

[0024] At least one guide portion is provided close to
the rails at the pump filter housing and supports the body
portion.

[0025] The at least one guide portion is provided to
have a shape corresponding to that of the body portion.
[0026] At least one escape prevention jaw is provided
at the pump filter housing and prevents the coupling por-
tions from escaping from the pump filter housing.
[0027] The coupling portions are provided atboth sides
of the housing cover.

[0028] Before undertaking the DETAILED DESCRIP-
TION below, it may be advantageous to set forth defini-
tions of certain words and phrases used throughout this
patent document: the terms "include" and "comprise," as
well as derivatives thereof, mean inclusion without limi-
tation; the term "or," is inclusive, meaning and/or; the
phrases "associated with" and "associated therewith," as
well as derivatives thereof, may mean to include, be in-
cluded within, interconnect with, contain, be contained
within, connect to or with, couple to or with, be commu-
nicable with, cooperate with, interleave, juxtapose, be
proximate to, be bound to or with, have, have a property
of, orthe like; and the term "controller" means any device,
system or part thereof that controls atleast one operation,
such a device may be implemented in hardware,
firmware or software, or some combination of at least two
of the same. It should be noted that the functionality as-
sociated with any particular controller may be centralized
or distributed, whether locally or remotely. Definitions for
certain words and phrases are provided throughout this
patent document, those of ordinary skill in the art should
understand thatin many, if not most instances, such def-
initions apply to prior, as well as future uses of such de-
fined words and phrases.

[0029] For a more complete understanding of the
present disclosure and its advantages, reference is now
made to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals represent like parts:

FIG. 1is an oblique front view illustrating an example
washing machine thatincludes a pump filter housing
in a closed state according to this disclosure;

FIG. 2is an oblique front view illustrating the washing
machine of FIG. 1 with the pump filter housing in an
open state according to this disclosure;

FIG. 3 is a partial cross-sectional side view of the
washing machine of FIG. 1 according to this disclo-
sure;

FIG. 4 is an oblique front exploded view illustrating
apump filter and a housing cover disassembled from
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the pump filter housing of the washing machine of
FIG. 1 according to this disclosure;

FIG. 5 is an oblique front view illustrating the pump
filter housing of the washing machine of FIG. 1 inan
open state according to this disclosure;

FIG. 6 is an oblique rear view illustrating the pump
filter housing of the washing machine of FIG. 1 ac-
cording to this disclosure;

FIG. 7 is a cross-sectional side view illustrating the
washing machine of FIG. 1 with the pump filter hous-
ing in an open state according to this disclosure;
FIG. 8 is a cross-sectional side view illustrating the
washing machine of FIG. 1 according to this disclo-
sure; and

FIG. 9 is an oblique front view illustrating another
pump filter housing of a washing machine with the
pump filter housing in an open state according to this
disclosure.

[0030] FIGURES 1 through 9, discussed below, and
the various embodiments used to describe the principles
of the present disclosure in this patent document are by
way of illustration only and should not be construed in
any way to limit the scope of the disclosure. Those skilled
in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged
washing machine. Reference will now be made in detail
to the embodiments of the present disclosure, examples
of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to like elements
throughout. Although a drum washing machine is de-
scribed herein as an example, this disclosure contem-
plates embodiments comprising other types of washing
machines.

[0031] FIG. 1 is an oblique front view illustrating an
example washing machine that includes a pump filter
housing in a closed state according to this disclosure.
FIG. 2 is an oblique front view illustrating the washing
machine of FIG. 1 with the pump filter housing in an open
state according to this disclosure. FIG. 3 is a partial cross-
sectional side view of the washing machine of FIG. 1
according to this disclosure.

[0032] As illustrated in FIGS. 1 through 3, a washing
machine 1 includes a cabinet 10 that constitutes an ex-
terior. The washing machine 1 also includes a tub 2 that
is installed in the cabinet 10 and accommodates washing
water. The washing machine 1 further includes a cylin-
drical rotating tub 3 that is rotatably installed in the tub
2. The rotating tub 3 and has a plurality of dehydration
holes 4 formed in a wall surface of the rotating tub 3.
[0033] At least one lifter 5 is installed at an inner cir-
cumferential surface of the rotating tub 3. The lifter 5 is
configured to lift or drop laundry when the rotating tub 3
is rotated.

[0034] The cabinet 10 includes an upper wall 12 dis-
posed at an upper part of the cabinet 10, a lower wall
(not shown) disposed at a lower part of the cabinet 10,
a front wall 11 disposed at a front side of the cabinet 10,
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a rear wall (not shown) disposed at a rear side of the
cabinet 10, and side walls 13 disposed at sides of the
cabinet 10.

[0035] An opening is formed in the front side of the
cabinet 10 and a door 20 is configured to open and close
the opening. Laundry to be washed may be put into and
removed from the tub 2 and the rotating tub 3 via the
opening.

[0036] An automatic detergent supply unit 14 is in-
stalled at an inside of the front cabinet 11. The automatic
detergent supply unit 14 is disposed at a lower part of
the front of the cabinet 10 so that utilization of an upper
space of the cabinet 10 can be increased.

[0037] A display unit 21 that displays a state of the
washing machine 1 is provided at an upper part of the
front cabinet 11.

[0038] A drainage pump 16 that pumps washing water
stored in the tub 2 is installed at a lower part of the tub
2. A connection pipe 15 is disposed between the tub 2
and the drainage pump 16 so that the drainage pump 16
and the tub 2 are connected to each other through the
connection pipe 15. Washing water that passes through
the drainage pump 16 is discharged out of the washing
machine 1 via a drainage hose (not shown).

[0039] The drainage pump 16 includes a pump filter
51. The pump filter 51 is accommodated in a pump filter
housing 40 disposed at a lower part of the front cabinet
11. The pump filter housing 40 can be opened and closed
by a housing cover 30 that is coupled to the front side of
the front cabinet 11.

[0040] A state in which the housing cover 30 of the
pump filter housing 40 is closed is referred to as a first
state. A state in which the housing cover 30 of the pump
filter housing 40 is open is referred to as a second state.
[0041] The housing cover 30 and the pump filter hous-
ing 40 are connected by a coupling portion 32 that ex-
tends from the housing cover 30. This will be described
later.

[0042] Alatch 31 is disposed on the housing cover 30.
The latch 31 can keep the housing cover fixed to the
pump filter housing 40 to keep the pump filter housing
40 in a closed state. In some embodiments, an elastic
member (not shown) is provided in the latch 31 so that
a user can open and close the pump filter housing 40 by
applying pressure to the housing cover 30.

[0043] Also, in some embodiments, the pump filter
housing 40 can be injection-molded integrally with the
front cabinet 11. However, in alternative embodiments,
the pump filter housing 40 can be separately manufac-
tured and coupled to the front cabinet 11.

[0044] A motor (not shown) and a driving shaft (not
shown) for transmitting power of the motor (not shown)
are connected to a rear side of the rotating tub 3. When
awashing operation is performed, the motor (not shown)
rotates the rotating tub 3 in a forward direction and a
backward direction at a low speed. Thus, the laundry in
the rotating tub 3 repeats lifting and dropping motions,
and contaminants are removed from the laundry. When
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the motor (not shown) rotates the rotating tub 3 in one
direction at a high speed during a dehydration operation,
water is separated from the laundry due to a centrifugal
force exerted on the laundry.

[0045] FIG. 4 is an oblique front exploded view illus-
trating a pump filter and a housing cover disassembled
from the pump filter housing of the washing machine of
FIG.1.FIG.5is an oblique front view illustrating the pump
filter housing of the washing machine of FIG. 1 inan open
state according to this disclosure. FIG. 6 is an oblique
rear view illustrating the pump filter housing of the wash-
ing machine of FIG. 1 according to this disclosure.
[0046] As illustrated in FIGS. 4 through 6, the pump
filter housing 40 and the housing cover 30 are coupled
to each other using the coupling portion 32 that extends
from the housing cover 30. According to an embodiment
of the present invention, two coupling portions 32 are
provided so that they are provided at both sides of the
housing cover 30.

[0047] Each of two coupling portions 32 may include
a body portion 32a that extends from the housing cover
30, and a head portion 32b that extends from the body
portion 32a. The body portion 32a is provided as a curved
surface. More specifically, the body portion 32a is pro-
vided as a curved surface that protrudes upwards.
[0048] The coupling portions 32 are coupled to rails 41
disposed on the pump filter housing 40 and can be moved
along the rails 41 depending on the whether the pump
filter housing 40 is in the first state or the second state.
Since the rails 41 are provided in the form of slits on the
pump filter housing 40, the user is not required to apply
large force to the housing cover 30 when opening and
closing the housing cover 30.

[0049] Whenthe pumpfilterhousing40isinthe second
state, only the head portion 32b is coupled to the rails
41. When the pump filter housing is in the first state, as
the head portion 32b is moved along the rails 41, the
body portion 32a may also be coupled to the rails 41.
[0050] At least one escape prevention jaw 42 is dis-
posed on the pump filter housing 40 and prevents the
coupling portions 32 from disconnecting from the pump
filter housing 40. The at least one escape prevention jaw
42 is provided at a front side of the pump filter housing
40. The atleast one escape prevention jaw 42 is provided
to surround at least a portion of a top surface of the body
portion 32a disposed on each coupling portion 32. Thus,
when the housing cover 30 is opened and closed with
respect to the pump filter housing 40, the coupling por-
tions 32 can be prevented from disconnecting from an
upper part of the pump filter housing 40 and the housing
cover 30 can be prevented from disconnecting from the
pump filter housing 40. In some embodiments, since two
coupling portions 32 are provided, two escape prevention
jaws 42 may also be utilized.

[0051] The rails 41 are disposed close to the escape
prevention jaws 42. A barrier wall 45 is formed on the
pump filter housing 40 between the coupling portions 32.
The respective coupling portions 32 are coupled to both
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sides of the barrier wall 45.

[0052] The drainage pump 16 includes a pump case
50 that includes a washing water introduction chamber
52, a drainage pump chamber 53, a circulation chamber
54, and a pump filter 51 inserted into the washing water
introduction chamber 52. The drainage pump chamber
53 and the circulation chamber 54 extend from the wash-
ing water introduction chamber 52.

[0053] A circulation pump (not shown) is disposed at
one side of the circulation chamber 54 of the pump case
50, and a circulation impeller (not shown) is connected
to the circulation pump (not shown). The circulation im-
peller (not shown) is disposed in the circulation chamber
54.

[0054] A circulation port 54a through which washing
water is circulated in the tub 2, is formed at a top end of
the circulation chamber 54 and extends in an upward
direction of the circulation chamber 54. A circulation pipe
(not shown) may be connected to the circulation port 54a.
[0055] When the circulation impeller (not shown) is ro-
tated by the circulation pump (not shown), washing water
in the washing water introduction chamber 52 is received
in an axial direction. Bubbles can be generated in the
circulation chamber 54 in addition to the function of cir-
culating washing water of the circulation chamber 54. In
this case, air and washing water may be mixed using a
pressure difference caused by a pressure drop. The pres-
sure drop occurs when washing water flows and gener-
ates bubbles in the circulation chamber 54. The bubbles
are introduced by the circulation impeller (not shown) into
the tub 2. The bubbles are introduced into the tub 2 via
the circulation port 54a and the circulation pipe (not
shown).

[0056] The pump filter 51 is mounted on a front side of
the washing water introduction chamber 52 to remove
foreign substances included in washing water introduced
from the tub 2. The pump filter 51 has a hollow cylindrical
shape. An inner wall in fluid communication with the cir-
culation chamber 54 and filters foreign substances in-
cluded in washing water using the pump filter 51 com-
prises hollow portions or apertures. An inner wall in fluid
communication with the drainage pump chamber 53
comprises hollow portions or apertures. Thus, the foreign
substances included in washing water are not moved to
the circulation chamber 54 but are collected in a direction
of the drainage pump chamber 53.

[0057] At least one guide portion 43 is provided at a
rear side of the pump filter housing 40 so as to support
the coupling portions 32. The at least one guide portion
43 supports the body portion 32a of each coupling portion
32. When the housing cover 30 is moved from the first
state to the second state or vice versa, the housing cover
30 supports the body portion 32a. Accordingly, the hous-
ing cover 30 can be moved with respect to the pump filter
housing 40 in a stable manner.

[0058] The atleast one guide portion 43 is provided to
have a shape corresponding to that of the body portion
32a.In some embodiments, the atleast one guide portion
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43 may be provided as a curved surface that protrudes
upwards to correspond to the shape of the body portion
32a. In some embodiments where two coupling portions
32 are provided, two guide portions 43 are provided at
the rear side of the pump filter housing 40. Further, the
head portion 32b of the coupling portion 32 is coupled to
the rails 41. The at least one guide portion 43 is provided
close to the rails 41 and supports the body portion 32a.
[0059] FIG. 7 is a cross-sectional side view illustrating
the washing machine of FIG. 1 with the pump filter hous-
ing in an open state. FIG. 8 is a cross-sectional side view
illustrating the washing machine of FIG. i.As illustrated
in FIGS. 7 and 8, the coupling portions 32 are movable
along the rails 41 as the housing cover 30 is moved.
[0060] When the pump filter housing 40 is open and in
the second state, only the head portion 32b is coupled
tothe rails 41 and the head portion 32bis located at upper
parts of the rails 41 as illustrated in FIG. 7. The head
portion 32b cannot be moved beyond a predetermined
distance due to the escape prevention jaws 42. Thus,
the housing cover 30 can be prevented from being
opened excessively and leaned back beyond the prede-
termined distance.

[0061] When the pump filter housing 40 is closed and
inthe firststate, the head portion 32b and the body portion
32a are coupled to the rails 41 as illustrated in FIG. 8.
When the pump filter housing 40 is in the first state, the
head portion 32b is located at lower parts of the rails 41
and the body portion 32a is located in the remaining
space of the rails 41.

[0062] An accommodation barrier wall 43 is disposed
on the pump filter housing 40 and corresponds to the
shape of the housing cover 30 and receives the housing
cover 30. The accommodation barrier wall 43 is concave
and the concavity extends toward an inside of the pump
filter housing 40.

[0063] Further, the latch 31 connects to a latch cou-
pling portion 45. The latch coupling portion 45 is located
to correspond to a position of the latch 31 when the pump
filter housing 40 is closed and in the first state. In some
embodiments, the housing cover 30 is retained by the
latch 31 when the housing cover 30 is closed and the
pump filter housing 40 is in the first state. However, in
alternative embodiments, the housing cover 30 is re-
tained using a hook structure.

[0064] Further, the pump filter housing 40 includes an
accommodation space 42 that receives the drainage
pump 16.

[0065] FIG.9is an oblique front view illustrating anoth-
er pump filter housing of a washing machine with the
pump filter housing in an open state. As illustrated in FIG.
9, only one coupling portion 132 is provided. In this case,
the coupling portion 132 is located in the middle of a
housing cover 130 and secures stability of movement of
the housing cover 130. In this case, only one rail (not
shown) is disposed on a pump filter housing 140. Escape
prevention jaws 142 are located at both sides of the pump
filter housing 140 and surround the coupling portion 132
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at both sides of the coupling portion 132 so that the cou-
pling portion 132 can be moved in a stable manner. The
escape prevention jaws 142 surround a portion of a body
portion 132a of the coupling portion 132.

[0066] As described above, in some embodiments, a
coupling structure of a pump filter housing and a housing
cover is improved so that the pump filter housing can be
easily opened and closed in a manner more convenient
for a user.

[0067] In addition, since coupling of the pump filter
housing and the housing cover is performed without us-
ing separate components, productivity can be improved,
and economical production can be performed.

[0068] Although the present invention has been de-
scribed with exemplary embodiments, various changes
and modifications may be suggested to one skilled in the
art. Itis intended that the present disclosure encompass-
es such changes and modifications as fall within the
scope of the invention as defined by the appended
claims.

Claims
1. A washing machine comprising:

a cabinet;

a tub disposed in the cabinet and configured to
receive washing water;

a pump filter configured to filter foreign sub-
stances from the washing water received from
the tub;

a pump filter housing configured to receive the
pump filter;

a housing cover configured to open and close
the pump filter housing;

at least one coupling portion extending from the
housing cover and at least a portion of the at
least one coupling portion being coupled to the
pump filter housing; and

rails disposed on the pump filter housing, the
rails being configured to receive the at least one
coupling portion, and the rails being configured
to allow movement of the at least one coupling
portion as a function of whether the housing cov-
eris in an open state or a closed state.

2. Thewashing machine of claim 1, wherein the atleast
one coupling portion comprises:

a body portion extending from the housing cov-
er; and
a head portion extending from the body portion.

3. The washing machine of claim 2, wherein the head
portion is inserted into the rails and the head portion
is movable as a function of whether the housing cov-
er is in the open state or the closed state.
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4.

10.

1.

12.

13.

The washing machine of claim 2 or 3, wherein the
body portion comprises a curved surface.

The washing machine of claim 4, wherein the body
portion comprises a curved surface that protrudes
upwards.

The washing machine of any one of the preceding
claims, wherein at least one escape prevention jaw
is disposed on the pump filter housing and prevents
the at least one coupling portion from disconnecting
from the pump filter housing.

The washing machine of claim 6, wherein the at least
one escape prevention jaws are disposed on a front
side of the pump filter housing and surround at least
a portion of a top surface of the body portion of the
at least one coupling portion.

The washing machine of any one of the preceding
claims, wherein at least one guide portion is dis-
posed on a rear side of the pump filter housing and
supports the at least one coupling portion.

The washing machine of claim 8, wherein the at least
one guide portion is disposed close to the rails and
supports the body portion of the at least one coupling
portion.

The washing machine of claim 8, wherein the at least
one guide portion is configured to correspond to a
shape of the body portion of the at least one coupling
portion.

The washing machine of any one of the preceding
claims, wherein the pump filter housing is injection-
molded integrally with the cabinet.

The washing machine of any of the preceding claims,
wherein the at least one coupling portion is disposed
at both sides of the housing cover.

The washing machine of any one of the preceding
claims, wherein the housing cover movable to a first
state in which the pump filter housing is closed and
movable to a second state in which the pump filter
housing is open, and

the housing cover is coupled to the pump filter hous-
ing so that when the pump filter housing is in the first
state the at least one coupling portion is disposed at
a lower side of the pump filter housing, and so that
when the pump filter housing is in the second state,
the at least one coupling portion is disposed at an
upper side of the pump filter housing.
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