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(57) Abstract: Disclosed is a laundry treatment apparatus in-
cluding a tub body for providing a space for storage of water,
a tub cover for forming an upper surface of the tub body, an
introduction aperture formed in the tub cover, a drum rotat-
ably provided inside the tub body for providing a space for
storage of laundry supplied through the introduction aper-
ture, a door for opening and closing the introduction aper-
ture, and a sealing unit provided on any one of the door and
the introduction aperture for hermetically sealing the intro-
duction aperture when the introduction aperture is closed by
the door, the sealing unit having a "C"-shaped cross section.
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Description

Title of Invention: LAUNDRY TREATMENT APPARATUS

Technical Field

The present disclosure relates to a laundry treatment apparatus.

Background Art

Generally, a laundry treatment apparatus is a generic term for an apparatus that
washes laundry (e.g. objects to be washed or objects to be dried), an apparatus that
dries laundry, and an apparatus that may perform both washing and drying of laundry.

Conventional laundry treatment apparatuses are classified into front loading type
laundry treatment apparatuses configured such that laundry is introduced through an
introduction aperture formed in the front surface of the apparatus, and top loading type
laundry treatment apparatuses configured such that laundry is introduced through an
introduction aperture formed in the upper surface of the apparatus.

A top loading type laundry treatment apparatus may include a cabinet, a tub provided
inside the cabinet and having an introduction aperture in the upper surface thereof, a
drum rotatably provided inside the tub, and a door for opening and closing the in-

troduction aperture.

Disclosure of Invention

Technical Problem

One object of the subject matter described in this application is to provide a laundry
treatment apparatus, which may allow a drawer to be discharged from a cabinet even if
a door to open an introduction aperture is opened in the state in which the drawer is
inserted into the cabinet.

In addition, another object of the subject matter described in this application is to
provide a laundry treatment apparatus, which includes a sealing unit having a good
effect of hermetically sealing an introduction aperture.

In addition, another object of the subject matter described in this application is to
provide a laundry treatment apparatus, which senses that a door is opened in the state
in which a drawer is received in a cabinet.

In addition, another object of the subject matter described in this application is to
provide a laundry treatment apparatus, which provides a device for fixing a door to
open an introduction aperture when the door is closed.

In addition, another object of the subject matter described in this application is to

provide a laundry treatment apparatus, which may allow a sealing member to be evenly
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attached to a door.
In addition, another object of the subject matter described in this application is to

provide a laundry treatment apparatus, which may allow a sealing member to be firmly
attached to a door.

In addition, another object of the subject matter described in this application is to
provide a laundry treatment apparatus, which includes a device capable of notifying a
user that a door is opened in the state in which a drawer is received in a cabinet, so as
to assist the user in rapidly responding to the opening of the door.

In addition, another object of the subject matter described in this application is to
provide a laundry treatment apparatus, which provides a sealing member having no
adhesive surface at both ends thereof in the case where an introduction aperture has a
closed-curve shape (e.g. a circular, oval, or polygonal shape) and the sealing member
has a hollow bar shape.

In addition, another object of the subject matter described in this application is to
provide a laundry treatment apparatus, which realizes a constant elastic force
throughout the entire sealing member so that two ends of the sealing member do not
need to be attached to each other.

In addition, a further object of the subject matter described in this application is to
provide a laundry treatment apparatus, which provides a sealing member around a door
for opening an introduction aperture having different thicknesses in the rear portion of
the door, configured to be rotated about a hinge, and the front portion of the door,
thereby allowing the door to be easily opened by elastic force when the door is

separated from the introduction aperture.

Solution to Problem

Additional advantages, objects, and features will be set forth in part in the description
which follows and in part will become apparent to those having ordinary skill in the art
upon examination of the following or may be learned from practice. The objectives and
other advantages may be realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the appended drawings.

To achieve these objects and other advantages and in accordance with the purpose of
the invention, as embodied and broadly described herein, in accordance with an aspect
of the present invention, a laundry treatment apparatus includes a tub body for
providing a space for storage of water, a tub cover for forming an upper surface of the
tub body, an introduction aperture formed in the tub cover, a drum rotatably provided
inside the tub body for providing a space for storage of laundry supplied through the

introduction aperture, a door for opening and closing the introduction aperture, a hinge
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for rotatably coupling the door to the tub cover, a fixing unit for separably coupling the
door to the tub cover, and a sealing unit provided on any one of the door and the in-
troduction aperture for hermetically sealing the introduction aperture when the in-
troduction aperture is closed by the door, wherein a portion of the sealing unit that is
located in a direction in which the fixing unit is provided, has a different diameter from
a diameter of a portion of the sealing unit that is located in a direction in which the
hinge is provided.

The sealing unit may have an "O"-shaped cross section, and the portion of the sealing
unit that is located in the direction in which the fixing unit is provided, may have a
greater diameter than the diameter of the portion of the sealing unit that is located in
the direction in which the hinge is provided.

The sealing unit may have a "C"-shaped cross section, and the portion of the sealing
unit that is located in the direction in which the fixing unit is provided, may have a
greater diameter than the diameter of the portion of the sealing unit that is located in
the direction in which the hinge is provided.

In accordance with another aspect of the present invention, a laundry treatment
apparatus includes a tub body for providing a space for storage of water, a tub cover
for forming an upper surface of the tub body, an introduction aperture formed in the
tub cover, a drum rotatably provided inside the tub body for providing a space for
storage of laundry supplied through the introduction aperture, a door for opening and
closing the introduction aperture, and a sealing unit provided on any one of the door
and the introduction aperture for hermetically sealing the introduction aperture when
the introduction aperture is closed by the door, the sealing unit having a "C"-shaped
cross section.

The sealing unit may include a sealing body having a "C"-shaped cross section, the
sealing body being located above the introduction aperture, and an insertion portion
extending from the sealing body so as to be inserted into the introduction aperture.

The laundry treatment apparatus may further include a body fixing portion for fixing
the sealing body to the door, and a protrusion provided on the sealing body for
allowing the insertion portion to come into close contact with the introduction aperture
when the sealing body is pushed toward the introduction aperture.

The laundry treatment apparatus may further include a hinge for rotatably coupling
the door to the tub body, and a fixing unit for separably coupling the door to the tub
body, and a distance between free ends of the sealing body that is located in a direction
in which the fixing unit is provided, may be longer than a distance between free ends
of the sealing body that is located in a direction in which the hinge is provided.

A portion of the sealing body that is located in the direction in which the fixing unit

is provided, may have a greater diameter than a diameter of a portion of the sealing
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body that is located in the direction in which the hinge is provided.
[27] A portion of the insertion portion, provided in a region parallel to the hinge, may

have a length required to guide water remaining on the door to the introduction
aperture when the introduction aperture is opened by the door.

[28] The laundry treatment apparatus may further include a cabinet having an in-
troduction/discharge opening, and a drawer for providing a space in which the tub
body is received, the drawer being configured so as to be discharged from the cabinet
through the introduction/discharge opening.

[29] The laundry treatment apparatus may further include a guide for preventing the door
from interfering with the introduction/discharge opening when the drawer is
discharged from the cabinet.

[30] The guide may include a wheel rotatably provided inside the cabinet, and a distance
from an upper surface of the drawer to a lowermost end of the wheel may be shorter
than a distance from the upper surface of the drawer to the introduction/discharge
opening.

[31] The laundry treatment apparatus may further include a position sensing unit for de-
termining at least one of whether or not the drawer is inserted into the cabinet to
thereby reach a predetermined reference position and whether or not the door to open
the introduction aperture is opened in a state in which the drawer is inserted into the
cabinet.

[32] The laundry treatment apparatus may further include a display unit for notifying a
user that the drawer is inserted into the cabinet and does not reach a predetermined
reference position, or that the door to open the introduction aperture is opened in the
state in which the drawer is inserted into the cabinet.

[33] The display unit may be at least one selected from among a device for displaying
characters or symbols, a device for generating sound, and a device for emitting light.

[34] The laundry treatment apparatus may further include an opening provided in the
sealing body for providing the sealing body with a "C"-shaped cross section, and the
opening may be located in a surface defined by the sealing body in a direction opposite
to a direction in which the introduction aperture is located.

[35] It is to be understood that both the foregoing general description and the following
detailed description of the present invention are exemplary and explanatory and are
intended to provide further explanation of the present invention as claimed.

[36]

Advantageous Effects of Invention
[37] In addition, even if the user indicates the execution of a control command via the

input unit 331a, the controller may delay the execution of a control command selected
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by the user until the magnitude of magnetic force sensed by the second magnetic-force

sensing unit 99 becomes the second reference magnetic force or more.
As is apparent from the above description, the laundry treatment apparatus may allow

a drawer to be discharged from a cabinet even if a door to open an introduction
aperture is opened in the state in which the drawer is inserted into the cabinet.

In addition, the laundry treatment apparatus may include a sealing unit having a good
effect of hermetically sealing an introduction aperture.

In addition, the laundry treatment apparatus may senses that a door is opened in the
state in which a drawer is received in a cabinet.

In addition, the laundry treatment apparatus may provide a device for fixing a door to
open an introduction aperture when the door is closed.

In addition, the laundry treatment apparatus may allow a sealing member to be
evenly attached to a door.

In addition, the laundry treatment apparatus may allow a sealing member to be firmly
attached to a door.

In addition, the laundry treatment apparatus may include a device capable of
notifying a user that a door is opened in the state in which a drawer is received in a
cabinet, so as to assist the user in rapidly responding to the opening of the door.

In addition, the laundry treatment apparatus may provide a sealing member having
no adhesive surface at both ends thereof in the case where an introduction aperture has
a closed-curve shape (e.g. a circular, oval, or polygonal shape) and the sealing member
has a hollow bar shape.

In addition, the laundry treatment apparatus may be configured to provide a constant
elastic force throughout the entire sealing member so that two ends of the sealing
member do not need to be attached to each other.

In addition, the laundry treatment apparatus may provide a sealing member around a
door for opening an introduction aperture having different thicknesses in the rear
portion of the door, configured to be rotated about a hinge, and the front portion of the
door, thereby allowing the door to be easily opened by elastic force when the door is

separated from the introduction aperture.

Brief Description of Drawings

FIGs. 1 and 2 are views showing an example laundry treatment apparatus.

FIG. 3 is a view showing an example coupling structure of a drawer, a tub, and a
drum.

FIGs. 4(a) and 4(b) are views showing an example sealing unit.

FIGs. 5 and 6 are views an example guide.
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Best Mode for Carrying out the Invention

As illustrated in FIGs. 1 and 2, a laundry treatment apparatus 100 may include a
cabinet 2, a drawer 3 provided so as to be discharged from the cabinet 2, a tub 4
provided inside the drawer 3 for storing water therein, and a drum 5 rotatably provided
inside the tub 4 for storing laundry therein.

The cabinet 2 may serve to define the external appearance of the laundry treatment
apparatus 100, and may also simply serve as a space in which the drawer 3 is received.
In any case, the cabinet 2 may be provided in the front surface thereof with an in-
troduction/discharge opening(an opening) 21 for the insertion of the drawer 3.

The introduction/discharge opening(an opening) 21 may include an opening 211
formed in one surface of the cabinet 2, and a flange 213 provided along the edge of the
opening 211.

The drawer 3 includes a drawer body 31 configured so as to be inserted into the
cabinet 2 through the introduction/discharge opening(an opening) 21, a drawer panel
33 fixed to the front surface of the drawer body 31 for opening and closing the opening
211, and a drawer cover 35 for forming the upper surface of the drawer body 31.

Because the drawer panel 33 is fixed to the front surface of the drawer body 31, the
drawer panel 33 may serve as a handle for discharging the drawer body 31 from the
cabinet 2.

Once the drawer panel 33 has moved to the position at which the opening 211 is
closed by the drawer panel 33, the drawer panel 33 may come into contact with the
flange 213. Accordingly, the flange 213 serves not only to arrange the drawer body 31
at a reference position, which is set inside the cabinet 2, but also to prevent the drawer
panel 33 from being inserted into the cabinet 2.

The drawer panel 33 may be provided with a control panel 331, which is used to
input a control command associated with the operation of the laundry treatment
apparatus 100 and to notify a user of a message associated with the operation of the
laundry treatment apparatus 100. The control panel 331 may include an input unit 331a
for the input of a control command, and a display unit 331b for displaying signals as-
sociated with the operation of the laundry treatment apparatus 100 including the
control command. The display unit 331b may be at least one selected from among a
device for displaying characters or symbols, a device for generating sound, and a
device for emitting light (e.g., a lamp).

The drawer body 31 may have any shape so long as it can be inserted into the cabinet
2 through the opening 211 and so long as it can provide a space in which the tub 4 is

received. FIG. 1 illustrates the drawer body 31 having a hexahedral shape by way of
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[62] The drawer cover 35 has a first through-hole 351 and a second through-hole 353 for
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communicating the inside of the drawer body 31 with the outside. The first through-
hole 351 must be provided for the introduction and discharge of laundry, and the
second through-hole 353 must be provided to supply water required to wash the
laundry. A detailed description related thereto will follow.

As illustrated in FIG. 2, the tub 4 may include a tub body 41 located inside the
drawer body 31 for storing water therein, and a tub cover 43 for forming the upper
surface of the tub body 41. The tub body 41 may take the form of a cylinder having an
open upper surface.

The tub cover 43 may have an introduction aperture 431 for communicating the
inside of the tub body 41 with the outside of the tub body 41, and a supply aperture
433 for introducing water into the tub body 41.

The introduction aperture 431 may be provided under the first through-hole 351
provided in the drawer cover 35, and the supply aperture 433 may be provided so as to
communicate with the second through-hole 353 provided in the drawer cover 35.

The introduction aperture 431 serves to allow laundry to be introduced into the tub
body 41, or to allow the laundry inside the tub body 41 to be discharged to the outside
of the tub body 41. The introduction aperture 431 is opened and closed by a door 45,
which is rotatably provided on any one of the drawer cover 35 or the tub cover 43.

FIG. 3 illustrates an example where the door 45 is coupled to the tub cover 43. Here,
the door 45 may include a frame 451 rotatably coupled to the tub cover 43 via a hinge
453, a window 455 provided in the frame 451, and a handle 457 for separably coupling
the frame 451 to the tub cover 43.

The window 455 may be formed of a transparent material to allow the user to view
the inside of the tub body 41 when the drawer 3 is discharged from the cabinet 2.

As illustrated in FIGs. 4(a) and 4(b), the handle 457 is rotatably coupled to the frame
451 via a handle shaft 457b, and the handle 457 is separably fixed to the tub cover 43
via a fixing unit 47.

The fixing unit 47 may include a first fastening portion 471 (e.g. a hook) protruding
from any one of the handle 457 and the tub cover 43, and a second fastening portion
473 (e.g. a hook receiving recess) formed in the other one of the handle 457 and the
tub cover 43 for separably receiving the first fastening portion 471.

In order to prevent the water inside the tub body 41 from being discharged to the
outside of the tub body 41 through the introduction aperture 431, any one of the frame
451 and the tub cover 43 may be provided with a sealing unit 49 for hermetically
sealing a space between the frame 451 and the introduction aperture 431 when the door

45 to open the introduction aperture 431 is closed.
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The sealing unit 49 may include a sealing body 491 fixed to the frame 451 so as to
hermetically seal the space between the frame 451 and the edge of the introduction
aperture 431, and an insertion portion 495 extending from the sealing body 491 so as
to be inserted into the introduction aperture 431.

The sealing body 491 may take the form of a hollow bar, or may have a C-shaped
cross section. In any case, the sealing body 491 may be formed of an elastic material,
such as rubber.

In an example where the introduction aperture 431 has a closed-curve shape (e.g. a
circular, oval, or polygonal shape) and the sealing body 491 has a hollow bar shape,
the sealing body 491 must inevitably have an adhesive surface. The sealing body
having a hollow bar shape (e.g. a sealing body having an O-shaped cross section) must
be manufactured only into a linear shape. Therefore, in order to provide the sealing
body 491 having a hollow bar shape with a closed-curve shape, the sealing body
having an O-shaped cross section must be cut to a prescribed length, and both ends of
the sealing body must be attached to each other using, for example, an adhesive.

However, when a portion of the sealing body 491 is attached using an adhesive, the
portion attached using the adhesive and a remaining portion have different elasticities,
which may cause deterioration in the effect of the sealing unit 49. Therefore, the
sealing unit 49 may have a C-shaped cross section, rather than an O-shaped cross
section.

That the sealing body 491 has a C-shaped cross section means that the cross section
of the sealing body 491 does not form a closed-curve. That is, the sealing body 491
attains a C-shaped cross section because the inside and the outside of the sealing body
491 communicate with each other through an opening 499.

The opening 499 may be provided in one of the surfaces of the sealing body 491,
which is located opposite to the direction in which the introduction aperture 431 is
located. Assuming that the opening 499 is located so as to face the introduction
aperture 431, wash water remaining on the door 45 may remain in the opening 499,
rather than moving to the tub 4, when the door 45 is opened.

In addition, when the sealing body 491 has a C-shaped cross section, the sealing
body 491, which has the same closed-curve shape as the shape of the introduction
aperture 431, may be formed without adhesion even if the introduction aperture 431
has the closed curve shape, which may prevent any problem caused by the sealing
body 491 having the adhesive surface.

When the sealing body 491 has a C-shaped cross section, a distance L1 between free
ends of the sealing body 491, located in the direction in which the fixing unit 47 of the
handle 457 is provided, may be longer than a distance L3 between free ends of the

sealing body 491 located in the direction in which the hinge 453 is provided. This
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serves to improve the convenience of a user by causing the door 45 to be separated
from the introduction aperture 431 once the user has separated the fixing unit 47.

When the sealing body 491 has an O-shaped cross section, the above-described effect
may be realized by configuring the sealing body 491 such that a diameter R1 of a
portion of the sealing body 491, located in the direction in which the fixing unit 47 of
the handle 457 is provided, is longer than a diameter R2 of a portion of the sealing
body 491 is located in the direction in which the hinge 453 is provided.

The sealing body 491 having the configuration described above may be coupled to
the frame 451 of the door 45 via a body fixing portion 493.

The insertion portion 495 may have any shape so long as it can be inserted into the
introduction aperture 431 so as to increase the efficiency of sealing of the introduction
aperture 431. A length L4 of a portion of the insertion portion 495, provided in a
region parallel to the hinge 453, may be longer than a length L3 of a remaining portion
of the insertion portion 495. This serves to allow water remaining on the door 45 to be
introduced into the tub body 41 through the introduction aperture 431 when the door
45 to open the introduction aperture 431 is opened.

In addition, the sealing unit 49 may further include a protrusion 497 for causing the
insertion portion 495 to come into close contact with the introduction aperture 431
when the sealing body 491 is pushed toward the introduction aperture 431. To this end,
the protrusion 497 may be provided on the sealing body 491 at a position between the
insertion portion 495 and the free ends located on a lower portion of the sealing body
491.

The tub 4 having the configuration described above is coupled to the drawer body 31
via a tub support unit 6. As illustrated in FIG. 2, the tub support unit 6 may include a
first support member 61 provided at the drawer body 31, a second support member 63
provided at the tub body 41, and a connector 65 for connecting the first support
member 61 and the second support member 63 to each other.

The connector 65 may include a first connection piece 651 configured so as to be
seated in the first support member 61, a second connection piece 653 for supporting
the second support member 63, and a bar 655 for connecting the first connection piece
651 and the second connection piece 653 to each other.

The first connection piece 651 may be shaped so as to be movable in the first support
member 61 while being seated in the first support member 61. The second connection
piece 653 may be shaped so as to support the second support member 63 and to be
movable in the second support member 63.

FIG. 2 illustrates an example where the first connection piece 651 and the second
connection piece 653 have a spherical shape by way of example, and FIG. 3 illustrates

an example where the first connection piece 651 and the second connection piece 653
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have a semispherical surface in contact with the respective support members 61 and 63
by way of example.

As illustrated in FIG. 2, the bar 655 may form a right angle with respect to the
bottom surface of the cabinet 2 (e.g. provided parallel to the height direction Z of the
cabinet 2 or provided so as to form a right angle with respect to the bottom surface of
the drawer 3).

Because at least three tub support units 6 are provided to couple the tub body 41 to
the drawer body 31 and the bars 655 form a right angle with respect to the bottom
surface of the cabinet 2, the distance between the tub cover 43 and the drawer cover 35
may be increased compared to the case where the bars 655 are tilted by a prescribed
angle relative to the Z-axis.

Accordingly, the tub support units 6 may reduce the possibility of the tub cover 43
colliding with the drawer cover 35 even if the tub body 41 vibrates inside the drawer
body 31.

When the bars 655 are provided so as to form a right angle with respect to the bottom
surface of the drawer 3, at least one of the first support member 61 and the second
support member 63 may be separably coupled to the drawer body 31.

When at least three tub support units 6 are provided and both the first support
member 61 and the second support member 63 are not separable from the drawer body
31, a worker who attempts to fix the tub body 41 to the drawer body 31 first needs to
insert the tub body 41 into the drawer body 31 so as to prevent the first support
member 61 from interfering with the second support member 63, and thereafter needs
to rotate the tub body 41 so that the second support member 63 is located on the
vertical axis, which passes through the first support member 61, in order to couple the
first connection piece 651 to the first support member 61.

Although the feature by which the bar 655 of the tub support unit 6 is provided so as
to form a right angle with respect to the bottom surface of the drawer 3 serves to
minimize the distance between the outer circumferential surface of the tub body 41 and
the inner circumferential surface of the drawer body 31 so as to minimize the volume
of the laundry treatment apparatus 100, the strength of assembly of the first connection
piece 651 and the first support member 61 may be deteriorated while the process
described above is performed. This problem may be solved by making the first support
member 61 be separable from the drawer body 31.

The drum 5, which is provided inside the tub 4, may include a cylindrical drum body
51 having an opening 53 (e.g. a drum opening) formed in the upper surface thereof.
Because the drum opening 53 is located below the introduction aperture 431, the
laundry supplied through the introduction aperture 431 may be supplied to the drum
body 51 through the drum opening 53. In some cases, a plurality of drum through-
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holes 59 may be provided in a bottom surface 57 and a circumferential surface 55 of
the drum body 51 for communicating the inside of the drum body 51 with the tub body
41.

The drum body 51 may be rotated inside the tub body 41 by a drive unit. The drive
unit may include a stator M1 located outside the tub body 41 and fixed to the bottom
surface of the tub body 41, a rotor M2 configured so as to be rotated by a rotating
magnetic field provided by the stator M1, and a rotating shaft M3 penetrating the
bottom surface of the tub body 41 for connecting the bottom surface 57 of the drum 5
and the rotor M3 to each other. In this case, the rotating shaft M3 may be provided so
as to form a right angle with respect to the bottom surface of the tub body 41.

The laundry treatment apparatus 100 having the configuration described above may
supply water to the tub 4 via a water supply unit 7, and may discharge water stored in
the tub 4 to the outside of the cabinet 2 via a drain unit 8.

As illustrated in FIG. 2, the water supply unit 7 may include a first water supply pipe
71 connected to the supply aperture 433 formed in the tub cover 43, a second water
supply pipe 73 connected to a water supply source, which is located at the outside of
the cabinet 2, and a connection pipe 75 fixed to the tub cover 43 for connecting the
first water supply pipe 71 and the second water supply pipe 73 to each other.

The first water supply pipe 71 may connect the supply aperture 433 and the
connection pipe 75 to each other through the second through-hole 353 provided in the
drawer cover 35. The first water supply pipe 71 may be a corrugated pipe in order to
prevent the first water supply pipe 71 from being separated from the connection pipe
75 when the tub 4 vibrates (see FIG. 3).

In addition, the second water supply pipe 73 may also be a corrugated pipe in order
to prevent the second water supply pipe 73 from being separated from the connection
pipe 75 when the drawer 3 is discharged from the cabinet 2. The second water supply
pipe 73 may be opened and closed by a water supply valve 77, which is controlled by a
controller.

In some implementations, the water supply unit 7 may include a single water supply
pipe for connecting a water supply source, which is located at the outside of the cabinet
2, to the supply aperture 433 provided in the tub cover 43. In this case, the water
supply pipe may be a corrugated pipe.

The drain unit 8 may include a drain pump 81 fixed to the drawer body 31, a first
drain pipe 83 for guiding water inside the tub body 41 to the drain pump 81, and a
second drain pipe 85 for guiding water discharged from the drain pump 81 to the
outside of the cabinet 2. In this case, the second drain pipe 85 may be a corrugated
pipe.

In the laundry treatment apparatus 100 having the configuration described above, it
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[103]

[104]

[105]

[106]

[107]

[108]

[109]

may be difficult to discharge the drawer 3 from the cabinet 2 when the door 45 is
opened in the state in which the drawer 3 is located inside the cabinet 2. That is, once
the door 45 has been opened inside the cabinet 2, the door 45 may interfere with the in-
troduction/discharge opening(an opening) 21 of the cabinet 2 when the drawer 3 is
discharged from the cabinet 2, thereby preventing the discharge of the drawer 3.

In order to solve the problem described above, the laundry treatment apparatus 100
may further include a guide 95 for preventing the door 45 from interfering with the in-
troduction/discharge opening(an opening) 21 when the drawer 3 is discharged {rom the
cabinet 2.

As illustrated in FIG. 5, the guide 95 may include one or more wheels 953 and 955
rotatably provided inside the cabinet 2. In this case, a distance H2 from the upper
surface of the drawer 3 to the lowermost end of the wheels 953 and 955 may be shorter
than a distance H1 from the upper surface of the drawer 3 to the introduction/discharge
opening(an opening) 21.

The wheels 953 and 955 may be rotatably fixed to the cabinet 2, or may be rotatably
fixed to a case 951, which is fixed to the cabinet 2.

In the case where the introduction/discharge opening(an opening) 21 has the opening
211 and the flange 213, the guide 95 needs to prevent the door 45 from interfering with
the flange 213 when the drawer 3 is discharged from the cabinet 2. In this case, the
distance H2 from the drawer cover 35 to the lowermost end of the wheels 953 and 955
may be shorter than a distance from the drawer cover 35 to the flange 213.

As illustrated in FIG. 6, the wheels may include a first wheel 953 and a second wheel
955, which are spaced apart from each other by a prescribed distance in a direction in
which the drawer 3 is discharged. The first wheel 953 may be rotatably fixed to the
case 951 via a first shaft 9531, and the second wheel 955, which is located close to the
introduction/discharge opening(an opening) 21, may be rotatably fixed to the case 951
via a second shaft 9551.

The distances from the upper surface of the drawer 3 to the lowermost ends of the re-
spective wheels 953 and 955 may be set to the same value, or may be set to different
values. In the latter case, the distance from the upper surface of the drawer 3 to the
lowermost end of the second wheel 955 (i.e. the wheel located close to the in-
troduction/discharge opening(an opening) 21) may be shorter than the distance from
the upper surface of the drawer 3 to the lowermost end of the first wheel 953.

In addition, the distance from the upper surface of the drawer 3 to the lowermost end
of the second wheel 955 may be set to a length for enabling the coupling of the first
fastening portion 471 and the second fastening portion 473 provided in the fixing unit
47. This serves to eliminate a problem in which the door 45 prevents the drawer 3 from

being discharged from the cabinet 2 by fixing the door 45 to the tub cover 43 using the
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[116]

[117]

guide 95 whenever the drawer 3 is discharged from or inserted into the cabinet 2.

When the door 45 is opened inside the cabinet 2 so as to open the introduction
aperture 431, water inside the tub body 41 may be discharged from the tub body 41
through the introduction aperture 431. To prevent the occurrence of this problem, a
first position sensing unit 97 for determining whether or not the door 45 to open the in-
troduction aperture 431 is opened may be included.

The first position sensing unit 97 may include a first magnetic-force generator 973
provided in any one of the cabinet 2 and the door 45 for generating magnetic force, and
a first magnetic-force sensor 971 provided in the other one of the cabinet 2 and the
door 45 for sensing the magnitude of magnetic force provided by the first magnetic-
force generator 973.

FIG. 5 illustrates an example where the first magnetic-force generator 973 is a
permanent magnet fixed to the door 45 and the first magnetic-force sensor 971 is fixed
to the case 951 so as to sense the magnitude of magnetic force of the permanent
magnet by way of example.

In the laundry treatment apparatus 100 having the first position sensing unit 97, when
the magnitude of magnetic force sensed by the first magnetic-force sensor 971 is below
a predetermined first reference magnetic force, the controller may determine that the
drawer 3 is located inside the cabinet 2 and the door 45 to open the introduction
aperture 431 is closed.

However, in such a state, when the magnitude of magnetic force sensed by the first
magnetic-force sensor 971 becomes the predetermined first reference magnetic force or
more, the controller may determine that the door 45 located inside the cabinet 2 to
open the introduction aperture 431 is opened.

Upon determining that the door 45 to open the introduction aperture 431, located
inside the cabinet 2, is opened, the controller may notify the user that the door 45
inside the cabinet 2 is opened via, for example, the display unit 331b (using character
signals, symbols, sound signals, or light emission).

In some cases, the laundry treatment apparatus 100 may further include a second
position sensing unit 99 for determining whether or not the drawer 3 is inserted to the
inside of the cabinet 2. The second position sensing unit 99 may include a second
magnetic-force generator 993 provided in any one of the drawer 3 and the cabinet 2 for
generating magnetic-force, and a second magnetic-force sensor 991 provided in the
other one of the drawer 3 and the cabinet 2 for sensing the magnitude of magnetic
force provided by the second magnetic-force generator 993.

The second magnetic-force sensor 991 and the second magnetic-force generator 993
may be provided at positions at which whether or not the introduction/discharge

opening(an opening) 21 is closed by the drawer panel 33 may be determined. FIG. 5 il-
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[118]

[119]

lustrates an example where the second magnetic-force generator 993 is a permanent
magnet fixed to the front side of the drawer cover 35 and the second magnetic-force
sensor 991 is fixed to the case 951 for sensing the magnitude of magnetic force of the
permanent magnet.

When the drawer 3 is not completely inserted into the cabinet 2, but is operated, the
drawer 3 may be discharged from the cabinet 2 by vibration generated during rotation
of the drum 5.

To solve the problem described above, the controller may notify the user that the
magnitude of magnetic force sensed by the second magnetic-force sensing unit 99 is
smaller than a predetermined second reference magnetic-force via the display unit

331b (using character signals, symbols, sound signals, and light emission).
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Claims

A laundry treatment apparatus comprising:

a tub body that defines a space that is configured to receive water;

a tub cover that covers an upper surface of the tub body, the tub cover
defining an introduction aperture;

a drum that is located inside the tub body and that defines a storage
space that is configured to receive laundry;

a door that is configured to open and close the introduction aperture;

a hinge that is configured to rotatably couple the door to the tub cover;
a fixing unit that is configured to releasably couple a portion of the
door to the tub cover; and

a sealing unit that is provided to one of the door or the introduction
aperture and that is configured to seal the introduction aperture based
on the introduction aperture being closed by the door,

wherein a portion of the sealing unit that is located in a direction in
which the fixing unit is provided, has a different diameter from a
diameter of a portion of the sealing unit that is located in a direction in
which the hinge is provided.

The laundry treatment apparatus according to claim 1,

wherein the sealing unit has an O-shaped cross section, and the portion
of the sealing unit that is located in the direction in which the fixing
unit is provided, has a greater diameter than the diameter of the portion
of the sealing unit that is located in the direction in which the hinge is
provided.

The laundry treatment apparatus according to claim 1,

wherein the sealing unit has a C-shaped cross section, and the portion
of the sealing unit that is located in the direction in which the fixing
unit is provided, has a greater diameter than the diameter of the portion
of the sealing unit that is located in the direction in which the hinge is
provided.

A laundry treatment apparatus comprising:

a tub body that defines a space that is configured to receive water;

a tub cover that covers an upper surface of the tub body, the tub cover
defining an introduction aperture;

a drum that is located inside the tub body and that defines a storage
space that is configured to receive laundry;

a door that is configured to open and close the introduction aperture;
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and

a sealing unit that is provided to one of the door or the introduction
aperture and that is configured to seal the introduction aperture based
on the introduction aperture being closed by the door,

wherein the sealing unit has a C-shaped cross section.

The laundry treatment apparatus according to claim 4, wherein the
cross section of the sealing unit is asymmetrical about a horizontal line
passing through a center of the cross section.

The laundry treatment apparatus according to claim 4, wherein the
sealing unit includes:

a sealing body that has a C-shaped cross section and that is located
vertically above the introduction aperture; and

an insertion portion that extends from the sealing body and that is
configured to be inserted into the introduction aperture.

The laundry treatment apparatus according to claim 6, further
comprising:

a body fixing portion that is configured to couple the sealing body to
the door; and

a protrusion that is provided on the sealing body and that is configured
to create contact between the insertion portion and the introduction
aperture based on the sealing body being pushed toward the in-
troduction aperture.

The laundry treatment apparatus according to claim 6, further
comprising:

a hinge that is configured to rotatably couple the door to the tub body;
and

a fixing unit that is configured to releasably couple a portion of the
door to the tub body,

wherein

a distance between free ends of the sealing body that is located in a
direction in which the fixing unit is provided, is longer than a distance
between free ends of the sealing body that is located in a direction in
which the hinge is provided.

The laundry treatment apparatus according to claim 8§, wherein

a portion of the sealing body that is located in the direction in which the
fixing unit is provided, has a greater diameter than a diameter of a
portion of the sealing body that is located in the direction in which the

hinge is provided.
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The laundry treatment apparatus according to claim 8§, wherein

a portion of the insertion portion, provided in a region parallel to the
hinge, has a length required to guide water remaining on the door into
the introduction aperture based on the introduction aperture being
opened by the door.

The laundry treatment apparatus according to claim 8§,

further comprising:

a cabinet having an opening; and

a drawer for providing a space in which the tub body is received, the
drawer being configured so as to be discharged from the cabinet
through the opening.

The laundry treatment apparatus according to claim 11,

further comprising a guide for preventing the door from interfering
with the opening when the drawer is discharged from the cabinet.

The laundry treatment apparatus according to claim 12, wherein the
guide includes a wheel that is located inside the cabinet and configured
to rotate,

wherein a distance from the upper surface of the drawer to a lowermost
end of the wheel is shorter than a distance from the upper surface of the
drawer to the uppermost end of the opening.

The laundry treatment apparatus according to claim 11, further
comprising a position sensing unit that is configured to determine one
or both of i) whether the drawer is inserted into the cabinet to a prede-
termined reference position and ii) whether the door is opened during a
state in which the drawer is inserted into the cabinet.

The laundry treatment apparatus according to claim 14, further
comprising a display unit that is configured to notify a user that the
drawer is inserted into the cabinet but not at the reference position, or
that the door is opened based on the drawer being inserted into the
cabinet, or both.

The laundry treatment apparatus according to claim 15, wherein the
display unit is configured to display characters or symbols, configured
to generate sound, or configured to emit light.

The laundry treatment apparatus according to claim 16, wherein the no-
tification unit includes at least one of an LCD, a speaker, or a lamp.
The laundry treatment apparatus according to claim 4,

further comprising an opening provided in the sealing body for

providing the sealing body with a "C"-shaped cross section,
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wherein the opening is located in a surface defined by the sealing body
in a direction opposite to a direction in which the introduction aperture

is located.
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