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(54) LAUNDRY TREATING APPARATUS COMPRISING A DOOR

(67)  Thepresentdisclosure relates to alaundry treat-
ing apparatus including: a main body (10) provided with
a front panel (101) having a laundry inlet port (106), and
a recess part (103) into the front panel to surround the
laundry inlet port; and a door (12) to open and close the
laundry inlet port, wherein the door includes: an outer
frame (14) having an outer circumferential portion and
disposed to protrude outward of the recess part; a door
window (23) disposed to correspond to the laundry inlet
port; an inner frame (19) disposed toward the recess part
(103); and a contact portion (191) provided between out-
er side and inner side of the inner frame (19) to be in
contact with a recessed portion (1031) of the recess part
(103) when the door (12)is closed, whereby the door can
be prevented from being lifted.
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Description
BACKGROUND
Technical Field

[0001] The present disclosure relates to a laundry
treating apparatus capable of preventing a door from be-
ing lifted.

Description of the Related Art

[0002] In general, a laundry treating apparatus may
include an apparatus having a function of washing or
drying laundry. In addition, the laundry treating apparatus
may be configured to have both a washing function and
a drying function of the laundry.

[0003] Laundry treating apparatuses may be classi-
fied, according to a laundry loading method, into a front-
load type (also called drum type) in which the laundry is
loaded through a front surface of a main body, and a top-
load type (also called "top-load washer") in which the
laundry is loaded through a top surface of a main body.
[0004] A laundry treating apparatus may include a
main body having a laundry inlet port formed through a
front surface, a tub provided inside the main body to store
wash water therein, a drum rotatably provided in the tub,
and a door installed on the main body to open and close
the laundry inlet port.

[0005] The door may be provided with a door frame,
and a door window provided on the door frame to view
inside of the drum.

[0006] A front portion of the door frame may protrude
outward from a recess part, and a rear portion of the door
frame may be accommodated in the recess part.
[0007] The door window may protrude from a rear sur-
face of the door frame into the drum through the laundry
inlet port.

[0008] However, the related art drum type laundry
treating apparatus has the following problems.

[0009] When a large amount of clothes is put into the
drum, the clothes soaked with water repetitively hita low-
er portion of the door window, which protrudes into the
drum, as the clothes spin together with the drum. For this
reason, a lower side of the door is pushed forward and
an upper side of the door is in contact with the recess
part of the main body to periodically apply an impact to
the main body, thereby causing vibration and noise in
the main body.

[0010] Meanwhile, a drum type washing machine is
disclosed in Korean Laid-Open Patent Publication No.
KR 10-2011-0028899A (published on March 22, 2011;
hereinafter, referred to as Patent Document 1). A support
unit is installed on a rear surface of a door. When the
door opens and closes a laundry inlet port, the support
unit maintains a spaced distance between the door and
a main body.

[0011] More specifically, the supportunitis broughtinto
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contact with a flat surface of a recess part recessed into
a front surface of the main body, such that the spaced
distance between the door and the main body is main-
tained. Accordingly, a ventilation gap is formed between
the door and the main body. The support unit serves to
ventilate an inner space of the main body and outside
through the ventilation gap (see FIG. 4A of Patent Doc-
ument 1).

[0012] The support unit contacts the flat surface of the
recess part of the main body when the door is opened
and closed, thereby alleviating an impact transferred to
the main body through the door.

[0013] However, Patent Document 1 has the following
problems.

[0014] First, since the support unit has a structure pro-
truding separately from a rear surface of a door frame,
appearance of the door is spoiled.

[0015] Inparticular, since the doorframe protrudes out-
ward from the recess part of the main body and is spaced
apart from the recess part with the ventilation gap ther-
ebetween, the protruding structure of the door is exposed
to outside through the ventilation gap even when the door
is closed, thereby degrading appearance quality of the
door.

[0016] In addition, the support unit protrudes so as to
contact the flat surface inside the recess part. This caus-
es an increase in size of the support unit and adversely
affects appearance quality.

[0017] Second, if a separate buffer member or elastic
member for mitigating an impact is provided between the
door and the main body in order to solve the problem of
vibration and noise caused between the door and the
main body, an installation space for the buffer member
is needed between the door and the main body, which
further increases a gap between the door and the main
body due to thickness of the buffer member.

[0018] In addition, when wear or failure of the buffer
member occurs due to friction between the buffer mem-
ber and the main body, the buffer member should be
replaced, causing user’s inconvenience.

[0019] Third, the support unit includes a support body
and a magnet provided inside the support body, so that
the support body is coupled to the main body by magnetic
force. As a result, the user should pull the door harder to
open the door because of attraction force of the magnet.
[0020] Korean Laid-Open Patent Publication No.
10-2010-0042984 A (published on April 27, 2010; here-
after, referred to as Patent Document 2) discloses a drum
type washing machine.

[0021] According to contents disclosed in Patent Doc-
ument 2, an elastic member is provided on a rear surface
of a door (see FIG. 3 of Patent Document 2). The elastic
member may alleviate animpact by elastically compress-
ing the door in a closing process.

[0022] However, Patent Document 2 has the following
problems.

[0023] First, the separate elastic member protrudes
from a rear surface of a door frame, appearance of the
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door is spoiled.

[0024] Second, when the elastic member has a pro-
truding structure made of a rubber material, problems
such as wear and the like are caused.

[0025] Third, when the elastic member is made by
combination of a coil spring and a cap member, its struc-
ture becomes complicated and a fabricating costincreas-
es.

SUMMARY

[0026] The presentdisclosure has been made to solve
one or more of those problems of the related art. A first
objective of the present disclosure is to provide a laundry
treating apparatus capable of preventing periodic vibra-
tion and noise caused between a door and a main body
due to collision between laundry, which spins together
with a drum, and a door window, when the laundry is
loaded in a large quantity inside the drum.

[0027] A second objective of the present disclosure is
to provide a laundry treating apparatus having a door
with beautiful appearance, because of no need to form
a protruding structure on a rear surface of the door for
mitigating an impact applied to the door.

[0028] A third objective of the present disclosure is to
provide a laundry treating apparatus capable of alleviat-
ing an impact transferred to a main body from a door
even without a separate buffer member, simplifying a
structure, and reducing a cost.

[0029] A fourth objective of the present disclosure is
to provide a laundry treating apparatus capable of mini-
mizing an occurrence of wear caused due to friction be-
tween a door and a main body.

[0030] A fifth objective of the present disclosure is to
provide a laundry treating apparatus capable of alleviat-
ing an impact applied to a main body due to a contact
between a door and the main body even in a closed state
of the door.

[0031] One ormore of the above objectives and/or any
other objective(s) are achieved by the subject-matter of
the independent claim(s).

[0032] A contact portion which comes in contact with
a main body may be provided at an upper portion on a
rear surface of adoor frame. With this configuration, even
though an impact is transferred to a lower side of a door
through a door window, an upper side of the door can be
maintained in a contact state with the main body by virtue
of the contact portion when the door is closed, which may
result in preventing vibration and noise caused between
the door and the main body.

[0033] The contact portion may be formed in a curved
shape with a preset curvature at the upper portion on the
rear surface of the door frame along a circumferential
direction so as to come in contact with the main body.
With this configuration, when viewed with the naked eye,
the door frame does not have a structure in which one
side portion protrudes compared to another side portion,
thereby realizing the door with beautiful appearance.
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[0034] The contact portion may be formed integrally at
the upper portion on the rear surface of the door frame
so as to come in contact with the upper portion of the
main body, thereby alleviating an impact by the contact
portion even without a separate buffer member, simpli-
fying a structure, and reducing a material cost.

[0035] The contact portion may be formed in a shape
curved with a preset curvature, and a recessed portion
where the recess part in contact with the contact portion
starts to be recessed may be formed in a shape curved
in an opposite direction to the contact portion. Accord-
ingly, the contact portion can be externally brought into
point contact or line contact with the recess part of the
main body, so as to minimize a contact area between the
door and the main body, thereby minimizing an occur-
rence of wear due to friction between the door and the
main body.

[0036] The contact portion may have a cross section
in an arcuate shape, and a recessed portion where the
recess part accommodating part of the door starts to be
recessed may be formed in a round shape, which may
resultin mitigating an impact transferred to the door upon
the contact between the contact portion and the recess
part even while the door is closed.

[0037] A laundry treating apparatus disclosed herein
may include a main body and a door. A front panel of the
main body may define a front surface of the main body.
The front panel may be provided with a laundry inlet port.
The front panel may be provided with a recess part re-
cessed therein. The recess part may surround the laun-
dry inlet port.

[0038] The door may be rotatably mounted to the front
panel to open and close the laundry inlet port.

[0039] The door may include an outer frame, a door
window, an inner frame, and a contact portion.

[0040] The outer frame may be provided with a trans-
parent front panel, e.g. a front glass, on a front surface
thereof. The transparent front panel/plate may be formed
of glass or any other substantially transparent material.
The transparent front plate may comprise of a region that
is transparent and that may be surrounded by a non-
transparent region. The non-transparent region may be
completely or substantially impervious to light. The non-
transparent region may be formed of the same material
as the transparent region but may be rendered non-trans-
parent by a surface modification such as coating, e.g.
black coating, or etching, etc. The non-transparentregion
may be like a border frame surrounding the transparent
region. In the presentdisclosure, the front panel has been
referred to as front glass, for sake of simplicity. However,
it may be noted that the front panel, even when referred
to as front glass, may be formed of a material other than
glass, unless otherwise specified. An outer circumferen-
tial portion of the outer frame may protrude to outside of
the recess part to surround an outer surface of the front
glass.

[0041] The door window may be disposed to corre-
spond to the laundry inlet port, and an outer edge portion
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of the door window may be accommodated inside the
recess part.

[0042] The inner frame may be disposed toward the
recess part. An outer side of the inner frame may be
connected to the outer circumferential portion of the outer
frame. Aninner side of the inner frame may be connected
to the outer edge portion of the door window.

[0043] The contact portion may be provided between
the outer side and the inner side of the inner frame. The
contact portion may come in contact with the recessed
portion of the recess part, when the door is closed.
[0044] According to this configuration, the contact por-
tion can absorb an impact transferred from a large quan-
tity of laundry to the door when the large quantity of laun-
dry is loaded. This may result from that an upper side of
the door with respect to a horizontal center line horizon-
tally passing through a center of the door in a radial di-
rection can be in contact with the main body so as to be
supported by the main body, and a lower side of the door
can absorb the impact by being pushed forward by the
impact transferred from the laundry. If the contact portion
is spaced apart from the main body without contacting it,
the same problems as in the related art may occur.
[0045] The innerframe may be formed in aring shape.
The contact portion may be located at an upper portion
of the inner frame based on a horizontal center line hor-
izontally passing through a center of the inner frame in
a radial direction.

[0046] Because a protruding portionis formed at a low-
er portion of the door window with respect to the horizon-
tal center line, the contact portion may preferably be lo-
cated at the upper portion of the inner frame, in view of
structural characteristics of the door window.

[0047] The contact portion may be formed in a shape
curved from the outer side of the inner frame to the inner
side of the inner frame in a direction toward the recess
part.

[0048] The contact portion may have a cross section
in an arcuate shape.

[0049] The contact portion may extend in a circumfer-
ential direction.
[0050] With this configuration, the contact portion may

extend along the circumferential direction, without pro-
truding from the rear surface of the inner frame when a
user visually looks at the rear surface of the inner frame,
thereby obtaining better appearance.

[0051] The contact portion may have a greater curva-
ture than a lower portion of the inner frame.

[0052] Accordingly, the contact portion can come in
contact with a recessed portion where the recess part
starts to be recessed, and the lower portion of the inner
frame cannot come in contact with the recess part.
[0053] A top end of the outer side of the inner frame
may be located higher than a contact point of the contact
portion.

[0054] The outer side of the inner frame may have a
diameter greater than that of the recess part, and the
inner side of the inner frame may have a diameter smaller
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than that of the recess part.

[0055] The outerside ofthe inner frame may be spaced
forward apart from a contact point of the contact portion.
[0056] With this configuration, the door can be larger
than the recess part in size.

[0057] A handle may be provided on an upper portion
of the outer side of the inner frame.

[0058] The handle may be recessed into the inner
frame toward the front glass.

[0059] The handle may be spaced apartfrom a top end
of the contact portion in a circumferential direction of the
inner frame.

[0060] The front glass may have front and rear surfac-
es in a shape of a circular plate.

[0061] The outer frame may include a mounting guide
protruding from the outer circumferential portion to sur-
round an outer surface of the front glass.

[0062] The outer frame may include an adhesive filling
groove and a flat portion. The adhesive filling groove may
be formed in the flat portion for adhering the front glass.
The flat portion may be formed inside the mounting guide.
The outer frame may include a curved portion. The
curved portion may extend with a preset curvature from
inside of the flat portion toward the outer edge portion of
the door window. An opening may be formed inside the
curved portion.

[0063] The outer frame may have a ring shape, and
the outer circumferential portion of the outer frame may
have a diameter larger than that of the recess part.
[0064] A portion where the recessed portion starts to
be recessed may be curved to be externally brought into
contact with the contact portion.

[0065] The contact portion may come in point contact
or line contact with the recess part.

[0066] A laundry treating apparatus may include a
main body provided with a front panel having a laundry
inlet port, and a recess part recessed into the front panel
to surround the laundry inlet port, and a door rotatably
mounted to the front panel to open and close the laundry
inlet port

[0067] The door may include an outer frame protruding
outward from the recess part and having an outer cir-
cumferential portion with a larger diameter than the re-
cess part, and an inner frame provided with a contact
portion in contact with a recessed portion of the recess
part, and having an outer side protruding to outside of
the recess part to be coupled to the outer circumferential
portion of the outer frame, and an inner side accommo-
dated inside the recess part.

[0068] The contact portion may extend in a curved
shape from the outer side to the inner side of the inner
frame, so as to come in contact with a portion where the
recess part starts to be recessed, when the door is
closed.

[0069] The outer frame and the inner frame may be
disposed to cover the recess part.

[0070] Effects of a laundry treating apparatus accord-
ing to the present disclosure will be described as follows.
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[0071] First, a contact portion is provided at an upper
portion on a rear surface of a door frame, to come in
contact with one side of an upper portion of a front panel
provided on a main body when a door is closed, thereby
preventing lifting of the door even if a door window col-
lides with laundry, which rotates along an inner circum-
ferential surface of a drum, when the laundry is loaded
in a large amount.

[0072] Left and right sides of the door frame are fixed
to a flat portion by a hinge unit and a locking unit. Here,
the contact portion provided on the upper portion of the
rear surface of the door frame comes in contact with a
recessed portion where a recess part formed in a front
panel starts to be recessed, so as to resist the lifting of
the door. With this configuration, even if an impact is re-
peatedly applied from the rotating laundry to a lower por-
tion of the door frame through the door window, the con-
tact portion can be kept in contact with the main body,
thereby remarkably reducing vibration and noise be-
tween the door and the main body.

[0073] Second, the contact portion extends to be
curved in an arcuate shape along a circumferential di-
rection of the door frame. According to this, the contact
portion does not protrude from one side of the rear sur-
face of the door frame but forms a curved surface smooth-
ly connected to its adjacent portions without a bent por-
tion, thereby allowing the door to have beautiful appear-
ance.

[0074] Inparticular, arear surface of the dooris brought
into contact with the portion where the recess part starts
to be recessed, by virtue of the contact portion. According
to this, the contact portion covers inside of the recess
part. Therefore, the door window protruding from the rear
surface of the door to the inner space of the main body
can be covered, thereby improving appearance of the
door.

[0075] In addition, the contact portion of the door
comes in contact with the recessed portion where the
recess part starts to be recessed without protruding from
the rear surface of the door and also contacting a flat
surface of the recess part, thereby preventing an in-
crease in an unnecessary material cost due to an in-
crease in size of the contact portion.

[0076] Third, the contact portion has a cross section in
an arcuate shape and is curved toward the front panel
or recess part, so as to come in point contact or line con-
tact with an outer circumference of the recess part. Ac-
cording to this, a contact area of the contact portion can
be minimized when the door is closed, thereby distribut-
ing an impact, which is applied to the main body when
the contact portion of the door comes in contact with the
recess part of the main body, along the circumferential
direction of the recess part, which may result in minimiz-
ing an impact applied to the main body.

[0077] Fourth, even if the lower portion of the door
frame is lifted inside the drum due to an impact applied
to the door window, the hinge unit and the locking unit
are coupled to the main body and the contact portion
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comes in contact with an upper end of the recess part
when the door is closed. Accordingly, at least three sup-
port points, like an equilateral triangle, a rectangle, and
a polygon, can be formed by the contact between the
door and the main body, thereby reducing vibration or
shaking of the door and absorbing an impact applied to
the door.

[0078] Fifth, since an arcuate curved surface of the
contact portion and an arcuate curved surface of an outer
circumference of the recess portion can come in point
contact or line contact with each other between the door
and the main body, thereby minimizing friction between
the door and the main body.

[0079] Sixth, even if the door is lifted due to an impact
transferred from laundry, the contact portion and the re-
cess part are externally brought into contact with each
other. Accordingly, a contact point between the contact
portion and the recess part can move on the arcuate
curved surface of the contact portion, thereby preventing
separation between the contact portion of the door frame
and the recess part of the main body so as to realize
stable contact between them.

[0080] Seventh, bythe stable contactbetween the con-
tact portion of the door frame and the recess part of the
main body, an impact transferred from inside of the drum
through the door window can be mitigated. In addition, a
separate buffer member between the door and the main
body and an installation space of the buffer member are
not needed. Accordingly, the door can be more accom-
modated in the recess part, thereby implementing com-
pact arrangement of the door.

BRIEF DESCRIPTION OF THE DRAWINGS
[0081]

FIG. 1 is a perspective view illustrating a laundry
treating apparatus according to the present disclo-
sure.

FIG. 2 is a front view of a doorin FIG. 1, viewed from
the front.

FIG. 3 is an exploded view of the door in FIG. 2.
FIG. 4 is a cross-sectional view illustrating a state
that a door is mounted to a front panel of a main body
to close a laundry inlet port, taken along the line IV-
IVin FIG. 1.

FIG. 5 is a rear view of the door in FIG. 2, viewed
from the rear.

FIG. 6 is a front view illustrating a state that a recess
partis recessed in a front panel to surround a laundry
inlet port in FIG. 4.

FIG.7is an enlarged cross-sectional view illustrating
a part "VII" in FIG. 4, in which a contact portion is in
contact with a recess part of a main body.

FIG.8is an enlarged cross-sectional view illustrating
a part "VIII" in FIG. 4, in which a non-contact portion
is spaced apart from the recess part ofthe main body.
FIG. 9 is a conceptual view illustrating a state that a
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contact portion protrudes from one side of arear sur-
face of a door frame in accordance with another em-
bodiment.

FIG. 10 is a conceptual view illustrating a shape of
the contact portion of FIG. 9, viewed from the rear
of the door frame.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0082] Hereinafter, the embodiments disclosed herein
will be described in detail with reference to the accom-
panying drawings, and the same or similar elements are
designated with the same numeral references regardless
of the numerals in the drawings and their redundant de-
scription will be omitted. In general, a suffix such as "mod-
ule" and "unit" may be used to refer to elements or com-
ponents. Use of such a suffix herein is merely intended
to facilitate description of the specification, and the suffix
itself is not intended to give any special meaning or func-
tion. In describing the present disclosure, if a detailed
explanation for a related known technology or construc-
tion is considered to unnecessarily divert the gist of the
present disclosure, such explanation has been omitted
but would be understood by those skilled in the art. Also,
it should be understood that the accompanying drawings
are merely illustrated to easily explain the concept of the
disclosure, and therefore, they should not be construed
to limit the technological concept disclosed herein by the
accompanying drawings, and the concept of the present
disclosure should be construed as being extended to all
modifications, equivalents, and substitutes included in
the concept and technological scope of the disclosure.
[0083] Though the terms including an ordinal number
such as first, second, etc. may be used herein to describe
various elements, the elements should not be limited by
those terms. The terms are used merely for the purpose
to distinguish an element from another element.

[0084] It will be understood that when an element is
referred to as being "connected with" another element,
the element can be directly connected with the other el-
ement or intervening elements may also be present. On
the contrary, in case where an element is "directly con-
nected" or "directly linked" to another element, it should
be understood that any other element is not existed ther-
ebetween. Generally, an external appearance of the
laundry treating apparatus may be formed by four side-
walls or panels - including a front side wall or front panel
at which the door in installed, a back side wall or rear
panel which is opposite to the front side wall or the front
panel, and two side side-walls or side panels which ex-
tend between the front side wall and the back side wall
i.e. between the front panel and the rear panel. In addition
to the front panel, rear panel, and two side panels, the
external appearance of the laundry treating apparatus
may further be defined by a top panel and a bottom panel,
which may also be referred to as top side or bottom side
or simply as a top and a bottom, i.e. base, of the laundry
treating apparatus. The bottom panel or bottom side or
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bottom may be understood as a surface of the laundry
treating apparatus which faces the surface on which the
laundry treating apparatus may be installed, for normal
usei.e.whenthelaundry treating apparatusis inintended
upright position. The top panel or top side or top may be
the surface opposite to the bottom panel or base of the
laundry treating apparatus. Generally, the bottom and
the top of the laundry treating apparatus may be disposed
substantially parallel to each other. Generally, the front
panel and the rear panel of the laundry treating apparatus
may be disposed substantially parallel to each other.
Generally, the two side panels of the laundry treating
apparatus may be disposed substantially parallel to each
other. Unless otherwise specified, any references to di-
rection(s) or position(s) or orientation(s) or location(s) or
like expressed by use of terms such as 'up’, 'upward’,
‘'upper’, ‘top’, 'above’, 'vertical’, 'up-down’, "down’, '"down-
ward’ ’lower’, ’bottom’, ’below’, ’beneath’, and like terms,
may be understood with respect to the base and/or with
respect to the top of the laundry treating apparatus, pref-
erably with the door in a closed state. Unless otherwise
specified, any reference to direction(s) or position(s) or
orientation(s) or location(s) or like expressed by use of
terms such as ’horizontal’ or ’side’ or like terms may be
understood as a direction extending between the two side
panels of the laundry treating apparatus, preferably with
the door in a closed state. Unless otherwise specified,
any reference to direction(s) or position(s) or orienta-
tion(s) or location(s) or like expressed by use of terms
such as ‘front’, ’in-front’, ’behind’, ’before’, 'outer’, 'out-
ward’, ’outwardly’, ‘inner’, 'inward’, 'inwardly’, ’back’,
‘rear’ or like terms may be understood with respect to the
front panel and/or with respect to the rear panel of the
laundry treating apparatus, preferably with the door in a
closed state. Unless otherwise specified, any reference
to direction(s) or position(s) or orientation(s) or loca-
tion(s) or like expressed by use of terms such as 'radial’,
‘radially’, ‘circumferential’, ‘circumferentially’, "axial’, ax-
ially’ or like terms may be understood with respect to an
axis of a laundry accommodating portion, e.g. drum, of
the laundry treating apparatus, preferably with the door
in a closed state. When referring to a component or ele-
ment or body having a substantially circular substantially
planar shape or having a shape with a substantially cir-
cular cross-section - unless otherwise specified, any ref-
erence to direction(s) or position(s) or orientation(s) or
location(s) or like, expressed by use of terms such as
‘radial’, radially’, ‘circumferential’, ’circumferentially’, 'ax-
ial’, axially’, ’inner’, outer’, or like terms may be under-
stood with respect to a center of the shape or cross-sec-
tion or axis disposed normal to such center. Any refer-
ences to thickness of the outer frame, the inner frame,
the transparent front panel (the front glass), etc. may be
understood to be along an axial direction of the door; or
simply put along axial direction of the laundry accommo-
dating portion when the door is closed, unless otherwise
specified.

[0085] A singular representation may include a plural
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representation as far as it represents a definitely different
meaning from the context.

[0086] Terms "include" or "has" used herein should be
understood that they are intended to indicate the exist-
ence of a feature, a number, a step, a constituent ele-
ment, a component or a combination thereof disclosed
in the specification, and it may also be understood that
the existence or additional possibility of one or more other
features, numbers, steps, constituent elements, compo-
nents or combinations thereof are not excluded in ad-
vance.

[0087] FIG.1isaperspective view illustratingalaundry
treating apparatus in accordance with the present disclo-
sure.

[0088] A laundry treating apparatus disclosed herein
may include a main body 10, a laundry accommodating
portion, and a door 12.

[0089] The main body 10 may define an outer shape
of the laundry treating apparatus. The main body 10 may
be defined in a rectangular parallelepiped shape.
[0090] The mainbody 10 may include a front panel 101
defining a front surface of the laundry treating apparatus,
arear panel defining arear surface of the laundry treating
apparatus, side panels defining both side surfaces of the
laundry treating apparatus, a top panel defining a top
surface of the laundry treating apparatus, and a bottom
panel defining a bottom surface of the laundry treating
apparatus. A laundry inlet port 106 (see FIG. 4) may be
formed in the front panel 101.

[0091] The rear panel and the left and right side panels
may be defined ina"c" shape by bending one rectangular
plate, thereby improving structural rigidity of the main
body 10.

[0092] The laundry inlet port 106 may be formed in a
circular shape through the front panel 101 so as to put
laundry into the laundry accommodating portion through
the laundry inlet port 106.

[0093] The door 12 is rotatably coupled to the laundry
inlet port 106 by a hinge 25 (see FIG. 3), so as to open
and close the laundry inlet port 106.

[0094] Thelaundry accommodating portion is provided
inside the main body 10. The laundry accommodating
portion may include (accommodate) a drum to perform
adrying function, or a tub and a drum to perform washing
and drying functions together.

[0095] Inthe embodiment disclosed herein, in order to
perform washing and drying functions together, a tub and
a drum may be provided inside the main body 10. The
tub may be defined in a cylindrical shape, and disposed
such that a central axis of the tub is horizontal or inclined
at a preset angle in a lengthwise direction of the tub.
Wash water may be stored inside the tub.

[0096] A gasket may be provided at a front end portion
of the tub to communicate with the laundry inlet port 106,
thereby preventing the wash water stored inside the tub
from being leaked into an accommodation space of the
main body 10.

[0097] The drum may be provided in the tub to be ro-
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tatable with respect to the tub. A plurality of through holes
may be formed through a circumferential surface of the
drum to allow a fluid such as wash water to enter and
exit the drum through the plurality of through holes.
[0098] A front portion of the drum may be open to be
connected in communication with the laundry inlet port
106, and laundry may be accommodated inside the drum
through the laundry inlet port 106.

[0099] A driving motor is installed on a rear surface of
the tub. The driving motor may be connected to the rear
surface ofthe drumthrough arotating shaft. As the driving
motor is driven, power of the driving motor is transmitted
to the drum through the rotating shaft, thereby rotating
the drum.

[0100] The drum may be provided with a plurality of
lifters therein to rotate laundry accommodated inside the
drum, thereby performing washing and drying functions.
[0101] For example, when the lifters rotate along with
the drum so as to spin the laundry from bottom to top of
the drum along an inner circumferential surface of the
drum, the laundry may fall to the bottom of the drum by
gravity, thereby acquiring an effect of washing dirty laun-
dry by beating the laundry with a paddle.

[0102] A control unit 11 is configured to display infor-
mation related to a stroke processed by the laundry treat-
ing apparatus to a user and to receive the user's manip-
ulation. To this end, the control unit 11 may include a
display for displaying visual information.

[0103] The control unit 11 may also include a circular
knob and a plurality of buttons for receiving the user’s
manipulation.

[0104] The controlunit11 may be provided on the main
body 10 or provided on the door 12. In the embodiment
disclosed herein, it is shown that the control unit 11 is
located on an upper portion of the front panel 101 of the
main body 10.

[0105] FIG. 2 is a front view of the door 12 in FIG. 1,
viewed from the front, and FIG. 3 is an exploded view of
the door 12 of FIG. 2.

[0106] The door 12 may include a door frame 13, a
door window 23, front glass 20, a hinge unit 24, and a
locking unit 30.

[0107] The door frame 13 may be defined in a ring
shape.
[0108] The door frame 13 may include an outer frame

14 and an inner frame 19. The outer frame 14 and the
inner frame 19 may be formed of a synthetic resin mate-
rial (forexample, an acrylonitrile butadiene styrene (ABS)
material, a polycarbonates (PC) material, or the like).
[0109] Each of the outer frame 14 and the inner frame
19 may be manufactured by injection molding when
made of a synthetic resin material.

[0110] The outer frame 14 and the inner frame 19 may
be respectively defined in a ring shape, and coupled to
each other in an overlapping manner in a front-rear di-
rection. Each of the outer frame 14 and the inner frame
19 may be provided with a hook 36 (see FIG. 7) at an
outer circumference thereofto be engaged with each oth-
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er.
[0111] Describing the reason for the naming of the out-
er frame 14 and the inner frame 19, the outer frame 14
and the inner frame 19 are named as such since the outer
frame 14 is disposed toward outside of the main body 10
and the inner frame 19 is disposed toward inside of the
main body 10 based on a state in which the door 12 is
closed. The outer frame 14 may be referred to as a first
frame, and the inner frame 19 may be referred to as a
second frame.

[0112] A circular opening 18 is formed inside each of
the outer frame 14 and the inner frame 19. The openings
18 may be eccentrically positioned from centers of the
outer frame 14 and the inner frame 19, respectively. For
example, a center of the opening 18 may be positioned
above the center of each of the outer frame 14 and the
inner frame 19.

[0113] According to this configuration, each of the out-
er frame 14 and the inner frame 19 may vary in width
along a circumferential direction. In other words, a dis-
tance (width) between an outer diameter and an inner
diameter (a diameter of the opening 18) of each of the
outer frame 14 and the inner frame 19 may increase (wid-
en) from a top end to a bottom end.

[0114] A center of the drum may be disposed higher
than a center of height (1/2) of the main body 10.
[0115] The drum is fixed in a height direction of the
main body 10 aside from minute vibration due to rotation.
[0116] Consumers tend to prefer a larger size of the
door 12 with respect to the same capacity and size of the
washing machine when looking at the main body 10 from
the front.

[0117] In addition, consumers are able to look into the
drum through the door 12 and, if possible, prefer to have
a wide field of view with regard to an inner space of the
drum.

[0118] In order to satisfy the needs of the consumers,
the door 12 may be enlarged downward to increase the
size of the door 12 while the position of the drum is fixed.
A center of the door frame 13 may move below the center
of the laundry inlet port 102 or the opening 18. Similarly,
the center of the door frame 13 may move downward
with respect to the door window 23 positioned to corre-
spond to the opening 18.

[0119] In addition, in order to increase the size of the
door 12, itis preferable that part of the door 12 protrudes
outward from a recess part 103 and the door 12 has a
larger diameter.

[0120] The frontglass 20 is defined in a circular shape.
The front glass 20 is made of a glass material. The front
glass 20 is formed flat on front and rear surfaces thereof.
[0121] The front glass 20 is defined in a disc shape
having a constant thickness, without bending even when
viewed from anywhere up, down, left, or right.

[0122] Asdescribed above, the front and rear surfaces
ofthe front glass 20 made of the glass material are formed
flatin the circular shape, thereby enhancing quality grade
of the door 12, compared to a door cover in the related
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art made of a synthetic resin material that has a convex
front surface in an incomplete circular shape.

[0123] The front glass 20 may be disposed to cover
the opening 18 of the door frame 13. The front glass 20
may be bonded to a front surface of the outer frame 14
by a sealant or an adhesive.

[0124] Due to the nature of the glass material, the front
glass 20 is easily broken when a coupling hole is drilled
in the front glass 20, and thus the front glass 20 is at-
tached to the outer frame 14 using an adhesive or the
like to prevent the glass from being broken.

[0125] On the other hand, the front glass 20 made of
the glass material occupies a relatively large load com-
pared to a total load of the door 12. In order to support
the load of the front glass 20, a mounting guide 34 for
mounting the front glass 20 is provided on a front surface
of the outer frame 14.

[0126] In particular, the front glass 20 may be made of
tempered glass. Due to the nature of the tempered glass,
the front and rear surfaces of the front glass 20 have a
high strength, but it has a disadvantage that a circular
outer circumferential surface, which is a side surface of
the front glass 20, has a low strength.

[0127] To compensate for this, the mounting guide 34
may protrude forward from a front outer circumferential
end of the outer frame 14 to surround an outer circum-
ferential surface of the front glass 20, so as to support
the load of the front glass 20 as well as to protect the
side surface of the front glass 20 from an external impact.
[0128] A protruding length of the mounting guide 34
may be defined to cover at least 2/3 of a thickness of the
front glass 20.

[0129] This is because an external impact may be ap-
plied to the outer circumferential surface of the front glass
20 and the load of the front glass 20 may not be suffi-
ciently supported when the protruding length of the
mounting guide 34 is too short.

[0130] For example, a straight portion 202 and a plu-
rality of curved portions 201, 203 may be arranged on a
thickness surface, which is cut in a diameter (radial) di-
rection at the outer circumferential surface of the front
glass 20. The plurality of curved portions 201, 203 may
include a first curved portion 201 connected to the front
surface of the front glass 20 and a second curved portion
203 connected to the rear surface of the front glass 20.
Both sides of the straight portion 202 are disposed be-
tween the first and second curved portions 201, 203 and
connected to the first and second curved portions 201,
203, respectively. Each of the first curved portion 201,
the straight portion 202, and the second curved portion
203 may be 1/3 of the thickness of the front glass 20.
[0131] The mounting guide 34 may be configured to
cover the second curved portion 203 and the straight
portion 202 of the front glass 20.

[0132] The mounting guide 34 may protrude from a
front edge portion of the outer frame 14. The mounting
guide 34 is formed in a ring shape to define a space in
which the front glass 20 is accommodated.
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[0133] The mounting guide 34 has a preset inner di-
ameterto define acircle. The inner diameter ofthe mount-
ing guide 34 corresponds to an outer diameter of the front
glass 20, and thus the mounting guide 34 is configured
to surround the outer circumferential surface of the front
glass 20.

[0134] The mounting guide 34 may protrude by a pre-
determined length so as to be flush with the front surface
of the front glass 20. According to this configuration, a
step between the mounting guide 34 and the front glass
20 may be eliminated to implement simpler appearance.
[0135] A transparentregion 21 and a non-transparent
region 22 may be disposed at inner and outer sides of
the front glass 20, respectively.

[0136] The transparent region 21 denotes a region
configured to transmit at least part of light so that an op-
posite side or the inside can be seen. Therefore, the
transparentregion 21 is a conceptincluding a translucent
region 21.

[0137] The transparent region 21 may be disposed to
correspond to the opening 18 of the outer frame 14, the
opening 18 of the inner frame 19, and the door window
23. Therefore, while the door 12 is closed, the user can
look into the laundry accommodating portion through the
transparent region 21.

[0138] A center of the transparent region 21 is located
at a position corresponding to a center of the opening 18
of each of the outer frame 14 and the inner frame 19.
Here, the corresponding position includes not only per-
fect coincidence of the center, but also the same in the
eccentric direction of the center. In other words, the cent-
erofthe transparentregion 21 and the center of the open-
ing 18 may coincide with each other, or the eccentric
direction of the transparent region 21 may be the same
as the eccentric direction of the opening 18.

[0139] Inthe embodimentdisclosed herein, itis shown
that the center of the opening 18 is eccentrically located
from the center of the door frame 13 to an upper side (12
o’clock direction), and correspondingly, the center of the
transparent region 21 is also eccentrically located from
the center of the front glass 20 to the upper side (12
o’clock direction). Here, the center of the transparent re-
gion 21 and the center of the opening 18 may alternatively
coincide with each other.

[0140] The non-transparent region 22 is disposed to
surround the transparent region 21. Also, the non-trans-
parent region 22 does not transmit light therethrough,
and the glass itself may appear black.

[0141] The non-transparent region 22 may be dis-
posed to cover the remaining portion except for the open-
ing 18 and part of the door frame 13.

[0142] Aboundary line between the transparent region
21 and the non-transparent region 22 surrounding the
transparent region 21 may be clearly distinguished by
the non-transparent region 22.

[0143] Alternatively, the boundary between the trans-
parent region 21 and the non-transparent region 22 may
be blurred through a halftone technique, thereby allowing
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a movement from the transparent region 21 to the non-
transparent region 22 to be visually transitioned. To this
end, the non-transparent region 22 may include a plural-
ity of shielding dots arranged around the transparent re-
gion 21, and the plurality of shielding dots may be ar-
ranged to have lower density toward the transparent re-
gion 21.

[0144] The outer frame 14 may include a flat portion
15 and a curved portion 16.

[0145] The flat portion 15 may be in contact with the
rear surface of the front glass 20, and part of the flat
portion 15 may be disposed to overlap the non-transpar-
ent region 22. An adhesive may be applied to the flat
portion 15 so that the front glass 20 can be adhered to
the flat portion 15.

[0146] An adhesivefilling groove 37 is formed concave
in a ring shape in a front surface of the flat portion 15
facing the front glass 20, so that an adhesive is filled
therein. The rear surface of the front glass 20 may be
adhered to the flat portion 15 by the adhesive.

[0147] The adhesive may overflow to outside or inside
of the adhesive filling groove 37 when the adhesive is
filled in the adhesive filling groove 37. In order to accom-
modate the adhesive overflowing from the adhesive filling
groove 37, adhesive overflow grooves 38 may be formed
in aring shape atinside and outside of the adhesive filling
groove 37, respectively.

[0148] The adhesive filling groove 37 and the adhesive
overflow grooves 38 are formed in an outer side of the
flat portion 15, and the non-transparent region 22 of the
front glass 20 may be disposed to cover the adhesive
filling groove 37 and the adhesive overflow grooves 38.
[0149] A plurality of drain holes 39 may be formed
through a lower side of the flat portion 15 in a thickness
direction of the flat portion 15. Accordingly, water or mois-
ture generated between the rear surface of the front glass
20 and a front surface of the outer frame 14 can be dis-
charged to outside through the drain holes 39.

[0150] The curved portion 16 may be curved in an arc
shape having a preset curvature toward an outer circum-
ference of the opening 18 formed in the inner frame 19
from an inner end of the flat portion 15. An inner part of
the flat portion 15 and the curved portion 16 may be dis-
posed to overlap an outer edge portion of the transparent
region 21. The opening 18 may be located at an inner
side of the curved portion 16 in a radial direction.
[0151] The mounting guide 34 may be formed on an
outermost part of the flat portion 15 in a circumferential
direction to protrude more than the flat portion 15. The
mounting guide 34 of the outer frame 14 may be config-
ured to surround an outer edge of the front glass 20,
thereby preventing the outer edge of the front glass 20
from be released radially outward from the flat portion 15
of the outer frame 14.

[0152] A protection layer 17 may be disposed on front
and outer circumferential surfaces of the outer frame 14
by chromium plating. The outer frame 14 is completely
immersed in a chromium plating solution, followed by the
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chromium plating, so that the protection layer 17 is
formed on the entire surface of the outer frame 14.
[0153] The inner frame 19 is completely immersed in
a chromium plating solution, followed by the chromium
plating, so that the protection layer 17 is formed on the
entire surface of the inner frame 19.

[0154] The protection layer 17 is configured to coat the
outer frame 14 with a silver polished metal color. Accord-
ing to this, the protection layer 17 may obtain an effect
that it looks like circular droplet by bright silver. In addi-
tion, the protection layer 17 may cause a sense of high
quality and the like when viewed with the naked eye.
[0155] The door window 23 may be disposed to corre-
spond to the laundry inlet port 106 while the door 12 is
closed. The door window 23 may be mounted to the door
frame 13 to correspond to the opening 18 of the inner
frame 19.

[0156] The door window 23 may be made of a trans-
parent material, for example, a synthetic resin material
having alight transmitting property, so thataninner space
of the laundry accommodating portion such as the drum
can be visually seen through the door window 23. The
door window 23 may not be necessarily limited to such
synthetic material but may alternatively be made of a
glass material. An outer edge portion 231 of the door
window 23 may be inserted and coupled between the
outer frame 14 and the inner frame 19.

[0157] The outer edge portion 231 of the door window
23 may have a flat shape, and may be fixedly disposed
between a rear end of the curved portion 16 of the outer
frame 14 and an inner end of the inner frame 19. The
door 12 may be rotatably provided in a front-rear direction
with respect to the main body 10 by the hinge unit 24.
[0158] The hinge unit 24 may include a hinge 25, a
hinge holder 28, and a bush 29.

[0159] The hinge 25 may be fixed to the main body 10,
and rotatably coupled to the door frame 13. The hinge
25 may include a plate-shaped base portion 26 coupled
to the main body 10, and a rotation coupling portion 27
protruding from the base portion 26 and rotatably coupled
to the door frame 13. The rotation coupling portion 27
may be provided in plurality spaced apart from each other
in an up-down direction.

[0160] The hinge holder 28 may be coupled to the door
frame 13 to support the rotation coupling portions 27 to
prevent the rotation coupling portions 27 from being re-
leased from the door frame 13.

[0161] The bush 29 may be inserted into a rotating
shaft of each rotation coupling portion 27 to smoothly
rotate the rotating shaft.

[0162] The hinge unit 24 may be mounted at one side
of the door 12, and a locking unit 30 may be provided at
another side of the door 12. The locking unit 30 is con-
figured to lock or unlock the door 12 to or from the main
body 10.

[0163] The locking unit 30 may include a shaft 31, a
door latch 32 (door latch) and a spring 33.

[0164] The shaft 31 may be configured to pass through
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the door latch 32, and mounted on the door frame 13.
The spring 33 has an elastic force to be retractable during
the rotation of the door latch 32.

[0165] According to this configuration, the door latch
32 may be configured to be rotatable and restorable with
respect to the door frame 13 so as to lock or unlock the
door 12 with respect to the main body 10.

[0166] FIG. 4 is a cross-sectional view taken along the
IV-IV in FIG. 1, illustrating that the door 12 is mounted
on the front panel 101 of the main body 10 to close the
laundry inlet port 106. FIG. 5 is a rear view of the door in
FIG. 2, viewed from the rear. FIG. 6 is a front view illus-
trating that the recess part 103 is recessed in the front
panel 101 to surround the laundry inlet port 106 in FIG.
4. FIG. 7 is an enlarged cross-sectional view of part "VII"
in FIG. 4, illustrating that a contact portion 191 is in con-
tact with the recess part 103 of the main body. FIG. 8 is
an enlarged cross-sectional view of part "VIII" in FIG. 4,
illustrating that a non-contact portion 192 is spaced apart
from the recess part 103 of the main body 10.

[0167] FIG. 4 illustrates a state in which the control unit
of FIG. 1 isremoved from the upper side of the front panel
101.

[0168] A plurality of ribs 102 may protrude upward from
an upper end portion of the front panel 101. The control
unit may be mounted on the upper end portion of the front
panel 101. A rear surface of the control unit and the plu-
rality of ribs 102 may be coupled by coupling elements
such as screws.

[0169] Referring to FIGS. 4 and 5, a handle 35 is
formed in a manner of recessing a rear upper side of the
inner frame 19, so that the user can open the door 12 by
pulling the handle 35.

[0170] The rear surface of the inner frame 19 may be
formed to be convex rearward in an arcuate shape.
[0171] The handle 35 is provided on the door 12 for
the user to open and close the door 12. In the related art,
the handle is generally provided on a front side of the
door. However, in the present disclosure, since the front
glass 20 is provided to cover the front surface of the door
12, itis difficult to provide the handle 35 on the front glass
20.

[0172] Thus, the handle 35 is not provided on the front
surface of the door 12 due to the front glass 20, and is
preferably provided on a rear surface of the door 12. The
handle 35 is provided on the inner frame 19.

[0173] Inaddition, the handle 35 is preferably provided
at an upper portion of the door 12 for the user to easily
pull the door 12. This is because, when the handle 35 is
provided at a lower portion of the door 12, the user has
to bend his or her waist and knees more to pull the handle
35.

[0174] Moreover, since the hinge unit 24 and the lock-
ing unit 30 are respectively provided at leftand right sides
of the door frame 13, respectively, along a horizontal
center line CL-CL that horizontally passes through the
center of the door frame 13 in a radial direction, they, i.
e. the hinge unit 24 and the locking unit 30, are preferably
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positioned higher than the horizontal center line.

[0175] Inaddition, the handle 35 is preferably disposed
on the upper side of the door frame 13 to be higher than
the locking unit 30 in order to open and close the door
12 with less force.

[0176] The handle 35 may be disposed on the upper
side of the rear surface of the inner frame 19. More spe-
cifically, when the door 12 is closed, the handle 35 may
be located at a right upper portion, namely, between one
o’clock and three o’clock, when viewed from the front of
the main body 10.

[0177] The handle 35 may be formed to be recessed
into the convex rear surface of the inner frame 19 toward
the outer frame. The handle 35 may be formed in an
arcuate shape on the rear surface of the inner frame 19
along a partial section of the rear surface in a circumfer-
ential direction.

[0178] The handle 35 may be formed thin and flat com-
pared to an outer circumference of the inner frame 19 (a
portion of the inner frame except for the handle 35).
[0179] According to this configuration, when the door
12 is closed by the user, the handle 35 is recessed for-
ward in the flat shape, compared with the outer circum-
ference on the rear surface of the inner frame, when
viewed from the front of the main body 10, thereby facil-
itating insertion of the user’s hand into the handle 35 as
well as facilitating identification of a position of the handle
35 in the closed state of the door 12.

[0180] Referring to FIGS. 4 and 6, the recess part 103
may be provided on the front panel 101 of the main body
10.

[0181] The recess part 103 accommodates part of the
door 12, particularly, part of the door frame 13, more par-
ticularly, part of the inner frame 19.

[0182] The recess part 103 may include a recessed
portion 1031, and a flat portion 1032.

[0183] The recessed portion 1031 may be recessed
rearward into the front surface of the front panel 101 to-
ward the inside of the main body 10. The recessed portion
1031 may have a larger diameter than the laundry inlet
port 106 and may be formed in a curved shape along the
circumferential direction.

[0184] The recessed portion 1031 may be formed in a
circular shape to surround an outer circumference of the
flat portion 1032.

[0185] Therecessed portion 1031 may have both sides
connected to the front surface of the front panel 101 and
the flat portion 1032, i.e. one side connected to the front
surface of the front panel 101 and the other side con-
nected to the flat portion 1032, so that the flat portion
1032 is stepped toward the inside of the main body 10
with respect to the front surface of the front panel 101.
The recessed portion 1031 may be bent backward from
the front surface of the front panel 101.

[0186] The recessed portion 1031 may be inclined
while its diameter gradually decreases from front end to
rear end thereof. The flat portion 1032 may be disposed
toward the inside of the main body more rearward than
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the front surface of the front panel 101.

[0187] The flat portion 1032 may extend perpendicu-
larly in the form of a flat plate, and the laundry inlet port
106 may penetrate through the inside of the flat portion
1032 in a thickness direction. The flat portion 1032 may
be defined in a ring shape.

[0188] The laundry inlet port 106 may be formed ec-
centrically from the center of the recess part 103. For
example, the center of the laundry inlet port 106 may be
located higher than the center of the recess part 103. As
aresult, a width (a radial distance) of the flat portion 1032
becomes wider (longer) from an upper portion to a lower
portion of the flat portion 1032.

[0189] A hinge portion 104 for coupling with the hinge
unit 24 may be provided at a left side of the flat portion
1032, so that the hinge unit 24 can be hinged to the hinge
portion 104. A locking portion 105 for coupling with the
locking unit 30 may be provided at a right side of the flat
portion 1032, so that the locking unit 30 can be coupled
to the locking portion 105.

[0190] The door 12 is fixed to the left and right sides
oftheflat portion 1032 by the hinge unit 24 and the locking
unit 30 when the laundry inlet port 106 is closed. The
hinge portion 104 and the locking portion 105 may be
disposed on a horizontal center line CL-CL horizontally
passing through a center of the flat portion 1032 in a
radial direction, when looking at the circular flat portion
1032 from the front of the main body 10.

[0191] A curling portion may be formed on aninnerend
of the flat portion 1032. The curling portion may have a
form in which an end of the flat portion 1032 is curled into
a round shape, thereby removing a sharp portion of the
inner end of the flat portion 1032. According to this, dam-
age on laundry due to friction with the inner end of the
flat portion 1032 can be prevented when the laundry is
loaded or unloaded through the laundry inlet port 106
located at the inner end of the flat portion 1032, and injury
of a hand or the like which may be caused due to a contact
with the inner end of the flat portion 1032 can be avoided.
[0192] Referringto FIGS. 4 and 5, the door window 23
may include an outer edge portion 231 formed in a cir-
cular shape on a front end thereof, and a protruding por-
tion 232 protruding toward the inside of the drum from
the outer edge portion 231.

[0193] The protruding portion 232 may be in a curved
shape. The protruding portion 232 may have an upper
surface, side surfaces, a lower surface, and a rear sur-
face. Both the side surfaces and the rear surface of the
protruding portion 232 are configured to connect the up-
per and lower surfaces of the protruding portion 232.
[0194] The upper and lower surfaces of the protruding
portion 232 may be formed asymmetrically.

[0195] For example, the upper surface of the protrud-
ing portion 232 may be inclined smoothly relative to the
lower surface of the protruding portion 232, and the lower
surface of the protruding portion 232 may be inclined
sharply relative to the upper surface of the protruding
portion 232.
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[0196] The rear surface of the protruding portion 232
may be formed almost in a perpendicularly flat surface.
[0197] Withthis configuration, the door window 23 may
be disposed to cover the opening of the inner frame 19,
and the protruding portion 232 may protrude into the drum
through the laundry inlet port 106 when the door 12 is
closed.

[0198] When a large quantity of laundry is loaded into
the drum, the laundry may collide with the door window
23 protruding into the drum while rotating along the inner
circumferential surface of the drum.

[0199] The present disclosure is configured to prevent
the door 12 from being lifted towards the outside of the
main body 10 due to the collision between the laundry
and the door window 23.

[0200] To this end, a contact portion 191 may be pro-
vided on the rear surface of the door frame 13. The con-
tact portion 191 may be made to be brought into contact
with the main body 10 when the door 12 is closed. The
contact portion 191 may be formed integrally with the
rear surface of the inner frame 19.

[0201] The contact portion 191 may be in contact with
a front end of a front panel 101, a front end of the recess
part 103, or a boundary portion between the front panel
101 and the recess part 103. The boundary portion be-
tween the front panel 101 and the recess part 103 is a
portion where the recess part 103 starts to be recessed.
[0202] In this specification, the recessed portion 1031
may be understood as a concept including the portion
where the recess part 103 starts to be recessed.
[0203] The contact portion 191 is preferably brought
into contact with the recessed portion 1031 of the recess
part 103. When the contact portion 191 is in contact with
the recessed portion 1031 of the recess part 103, a con-
tact area between the contact portion 191 and the main
body 10 may be minimized.

[0204] When the contact portion 191 is in contact with
the recessed portion 1031 of the recess part 103, the
contact portion 191 may be smoothly connected in a
curved shape to the rear surface of the inner frame 19
without protruding.

[0205] In the embodiment disclosed herein, the rear
surface of the inner frame 19 may have an arcuate cross
section and may be convex toward the front surface of
the front panel 101 and the flat portion 1032. The rear
surface of the inner frame 19 may have an arcuate cross
section.

[0206] The rear surface of the inner frame 19 may be
asymmetric at upper and lower portions. The inner frame
19 may be formed such that an upper portion of the rear
surface has a greater curvature than the lower portion of
the rear surface. The rear surface of the inner frame 19
may be disposed to face the front panel 101 or the flat
portion 1032. The upper portion of the rear surface of the
inner frame 19 denotes a portion of the rear surface lo-
cated above a horizontal center line CL-CL horizontally
passing through the center of the inner frame 19 in a
radial direction, when looking at the rear surface of the
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inner frame 19 from the rear side.

[0207] The lower portion of the rear surface of the inner
frame 19 denotes a portion of the rear surface located
below the horizontal center line CL-CL.

[0208] The contact portion 191 may be located on the
upper portion of the rear surface of the inner frame 19,
so as to allow the upper portion of the rear surface of the
inner frame 19 to be in contact with the recessed portion
1031 of the main body 10.

[0209] The contact portion 191 may be formed curved
on the upper portion of the rear surface of the inner frame
19. The contact portion 191 may be in a curved shape
having a greater curvature than that of the lower portion
of the rear surface of the inner frame 19.

[0210] The contact portion 191 may be formed in an
arcuate shape from the rear surface of the inner frame
19 toward the recessed portion 1031.

[0211] The contact portion 191 may circumferentially
extend from the upper portion of the rear surface of the
inner frame 19 so as to have an arcuate cross section.
In this case, the contact portion 191 may have a circum-
ferential length which is 1/2 of or shorter than an entire
circumference of the inner frame along the circumferen-
tial direction of the inner frame 19. For example, when
an outer diameter of the inner frame 19 is D (mm), the
contact portion 191 may be =D / 2 or shorter.

[0212] The contact portion 191 may be formed on one
side of the rear surface of the inner frame 19 or may be
formed in plural to be spaced apartfrom the upper portion
of the rear surface of the inner frame 19 in the circum-
ferential direction.

[0213] In the embodiment disclosed herein, the single
contact portion 191 having the arcuate cross section ex-
tends from the upper portion of the rear surface of the
inner frame 19 along the circumferential direction.
[0214] Referring to FIG. 7, the recessed portion 1031
is inclined downward toward the flat portion 1032 with
respect to the perpendicularly-formed front surface of the
front panel 101.

[0215] An outer side of the front end of the recessed
portion 1031 connected to the front surface of the front
panel 101 may be rounded. The outer side of the front
end of the recessed portion 1031 may be formed to have
a radius of curvature which is significantly smaller than
a radius of curvature of the contact portion 191.

[0216] A radius of an arc formed by the contact portion
191 may be much larger than a radius of an arc formed
by the outer side of the front end of the recessed portion
1031. The arc of the contact portion 191 and the arc
formed by the outer side of the front end of the recessed
portion 1031 may be disposed to be adjacent to each
other.

[0217] The contact portion 191 may be in contact with
the outer side of the front end of the recessed portion
1031 when the door 12 is closed, and the contact be-
tween the contact portion 191 and the outer side of the
front end of the recessed portion 1031 may be made on
curved surfaces of the arcs externally brought into con-
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tact with each other.

[0218] With this configuration, the contact portion 191
formed on the rear surface of the door frame 13 can be
in contact with one side of the main body 10, namely, the
outer side (rounded portion) of the front end of the re-
cessed portion 1031 formed at the front panel 101, when
the door 12 is closed.

[0219] In this case, the contact portion 191 may be in
point contact or line contact with the one side of the main
body 10.

[0220] A part of the door frame 13 may be disposed to
protrude forward from the outer side of the recess part
103 based on the contact portion 191, and another part
of the door frame 13 may be disposed to be accommo-
dated in the recess part 103. In other words, a part of the
doorframe 13, i.e. say afirst part thatincludes the contact
portion 191, may be disposed to protrude forward from
the outer side of the recess part 103, whereas the other
part of the door frame 13, i.e. say a second part thatdoes
not include the contact portion 191, may be disposed to
be accommodated in the recess part 103. In other words,
the first part of the door frame 13 protrudes axially farther
out from the recess part 103 than the second part of the
door frame 13.

[0221] A non-contact portion 192 may be provided on
the lower portion of the rear surface of the inner frame
19. The non-contact portion 192 may be formed with a
curvature smaller than that of the contact portion 191.
The non-contact portion 192 may be inclined smoothly
relative to the contact portion 191.

[0222] According to this, the non-contact portion 192
may be spaced forward apart from the lower side of the
recessed portion 1031 of the recess part 103.

[0223] Therefore, according to the present disclosure,
the contact portion 191 may be provided at the upper
portion on the rear surface of the door frame 13, and may
be brought into contact with the recessed portion 1031
of the recess part 103 of the main body when the door
12is closed, sothatlifting of the door 12 can be prevented
even if laundry spinning along the inner circumferential
surface of the drum collides with the door window 23
when the laundry is loaded in a large quantity.

[0224] More specifically, when a large quantity of laun-
dry is accommodated in the drum, the laundry may be
moved down to the bottom of the drum by gravity and
centrifugal force in a state of being wet in water, and hit
the lower portion of the door window 23 during spinning.
[0225] At this time, when an impact is applied to the
door window 23 due to the spinning of the laundry, the
lower portion of the rear surface of the door frame 13
may be pressed from the inside to outside of the drum.
[0226] In the state in which the hinge unit 24 and the
locking unit 30 respectively disposed at the left and right
sides on the rear surface of the door frame 13 are fixed
to the flat portion 1032, the contact portion 191 provided
at the upper portion on the rear surface of the door frame
13 may be brought into contact with the recessed portion
1031 formed in the front panel 101 of the main body 10,
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so as to resist lifting of the door 12, thereby preventing
vibration or shaking of the door 12 even if an impact is
applied to the lower portion of the door frame 13.
[0227] In addition, the contact portion 191 extends in
an arcuate curved shape along the circumferential direc-
tion of the door frame 13. According to this, the contact
portion 191 may not protrude from one side of the rear
surface of the door frame 13 but may form a curved sur-
face smoothly connected to its adjacent portions without
abent portion, thereby allowing the door to have beautiful
appearance.

[0228] Inparticular, the rear surface of the door 12 may
be brought into contact with the recessed portion 1031
where the recess part 103 starts to be recessed, by the
contact portion 191. According to this, the contact portion
191 may cover the inside of the recess part 103. There-
fore, the door window 23 protruding from the rear surface
of the door to the inner space of the main body 10 can
be covered, thereby improving appearance of the door
12.

[0229] In addition, the contact portion 191 of the door
12 may not protrude from the rear surface of the door 12,
but may be broughtinto contact with the recessed portion
1031 where the recess part 103 starts to be recessed,
without being in contact with the flat portion 1032 of the
recess part 103, thereby preventing an increase in an
unnecessary material cost due to an increase in size of
the contact portion 191.

[0230] Also, the contact portion 191 can be formed
curved toward the front panel 101 or the recess part 103
to have a cross section in an arcuate shape, so as to be
in point contact or line contact with the recessed portion
1031, thereby minimizing a contact area of the contact
portion 191 when the door 12 is closed. Accordingly, an
impact applied to the main body 10 can be dispersed
along the circumferential direction of the recess part 103
when the main body 10 is brought into contact with the
contact portion 191 due to the rotation of the door 123,
resulting in minimizing the impact applied to the main
body 10.

[0231] The contact state between the contact portion
191 and the main body 10 can be maintained after the
door 12 is closed, and thus vibration and noise occurred
between the door 12 and the main body 10 can be min-
imized even though an impact is repetitively applied from
the laundry accommodated in the drum through the door
window 23.

[0232] In addition, even if the lower portion of the door
frame 13islifted inside the drum due to the impact applied
to the door window 23, left and right sides of the door 12
and an upper end of the door 12 may be supported at a
plurality of points on the front panel 101. For example,
the plurality of points may include at least three support
points, such as each vertex of a triangle. Both left and
right support points of the three support points may be
formed as the hinge unit 24 and the locking unit 30 of the
door 12 are coupled to the main body 10. The upper
support point of the three support points may be formed
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by the contact between the contact portion 191 and the
main body 10. According to this, suppression force
against vibration or shaking of the door 12 can be im-
proved significantly.

[0233] In addition, since the arcuate curved surface of
the contact portion 191 and the arcuate curved surface
of the recessed portion 1031 where the door 12 and the
main body 10 are in contact with each other can realize
a point contact or a line contact with each other, thereby
minimizing friction between the mutual contact surfaces.
[0234] Moreover, even if the lifting of the door 12 oc-
curs, the contact point between the door frame 13 and
the recess part 103 moves on the arcuate curved surface,
so as to prevent the contact portion 191 of the door frame
13 from being spaced apart from the main body 10, there-
by achieving stable contact.

[0235] In addition, an impact transferred from the in-
side of the drum through the door window 23 can be
alleviated by virtue of the stable contact between the con-
tact portion 191 of the door frame 13 and the recess part
103 of the main body 10. Accordingly, neither a separate
buffer member between the door 12 and the main body
10 nor an installation space of the buffer member are
needed, thereby accommodating more part of the door
12 inthe recess part 103, resulting in implementing com-
pact arrangement of the door 12.

[0236] FIG. 9 is a conceptual view illustrating that a
contact portion 291 protrudes from one side of the rear
surface of the door frame 13 in accordance with another
embodiment, and FIG. 10 is a conceptual view illustrating
a shape of the contact portion 291 of FIG. 9, viewed from
the rear of the door frame 13.

[0237] This embodimentis different from the foregoing
embodiment of FIGS. 4 to 8 in that the contact portion
291 integrally protrudes from one side of the rear surface
of the door frame 13.

[0238] The contact portion 191 illustrated in FIGS. 4 to
8 protrudes in the curved shape from the upper portion
(predetermined section) of the rear surface of the door
frame 13 continuously along the circumferential direction
so as to have the arcuate cross section (except for the
handle), whereas the contact portion 291 according to
this embodiment locally protrudes from the upper portion
of the rear surface of the door frame 13.

[0239] Inthis embodiment, the contact portion 291 may
protrude in various forms, such as oval, circle, rectangle,
andthe like. In addition, the contact portion 291 protruded
may be provided in plurality, and the plurality of contact
portions 291 may be spaced apart from each other in the
circumferential direction.

[0240] The other components are the same/like as
those of the foregoing embodiment, and thus a detailed
description thereof will be omitted.

Claims

1. Alaundry treating apparatus comprising:
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a main body (10) provided with a front panel
(101) having a laundry inlet port (106), and a
recess part (103) recessed into the front panel
(101) to surround the laundry inlet port (106);
and

a door (12) mounted to the front panel to open
and close the laundry inlet port (106),

wherein the door (12) comprises:

an outer frame (14) having an outer circum-
ferential portion and configured to protrude
outward of the recess part (103) when the
door (12) is closed;

a door window (23) disposed to correspond
to the laundry inlet port (106) and having an
outer edge portion (231) accommodated in-
side the recess part (103) when the door
(12) is closed; and

an inner frame (19) disposed toward the re-
cess part (103) and provided with a contact
portion (191), and having an outer side con-
nected to the outer circumferential portion
of the outer frame (14) and an inner side
connected to the outer edge portion (231)
of the door window (23);

wherein the contact portion (191) is provided be-
tween the outer side and the inner side of the
inner frame (19) and configured to be in contact
with arecessed portion (1031) of the recess part
(103) when the door (12) is closed.

2. The apparatus according to claim 1, wherein,

the inner frame (19) has a ring shape, and

the contact portion (191) is located at an upper
portion of the inner frame (19) with respect to a
horizontal center line (CL-CL) horizontally pass-
ing through a center of the inner frame (19) in a
radial direction of the inner frame (19).

3. The apparatus according to claim 1 or 2, wherein at
least a part of the inner frame (19) at which the con-
tact portion (191) is provided is in a shape curved
from the outer side of the inner frame (19) to the inner
side of the inner frame (19) in a direction toward the
recess part (103).

4. The apparatus according to any one of claims 1 to
3, wherein a curvature of a rear surface of the inner
frame (19) is constant or varying between the outer
side and the inner side of the inner frame (19), and
the contact portion (191) is formed integrally with the
rear surface of the inner frame (19).

5. The apparatus according to any one of claims 1 to
4, wherein the contact portion (191) has a cross sec-
tion having one of an arcuate shape, a hemispherical
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shape, a triangular shape, a polygonal shape, a trap-
ezoidal shape.

The apparatus according to any one of claims 1 to
5, wherein the contact portion (191) is in point contact
orinline contact with the recess part (103); or where-
in a part of a surface area of the contact portion (191)
is in contact with a part of a surface area ofthe recess
part (103).

The apparatus according to any one claims 1 to 6,
wherein the inner frame (19) comprises a non-con-
tact portion (192) between the outer side and the
inner side of the inner frame (19), wherein the non-
contact portion (192) is circumferentially spaced
apartfromthe contact portion (191) and is configured
to be spaced apart from the recess part (103) when
the door (12) is closed and while the contact portion
(191) is in contact with the recessed portion (1031)
of the recess part (103).

The apparatus according to claim 7, wherein the con-
tact portion (191) and the non-contact portion (192)
are positioned diametrically opposite to each other
at the inner frame (19).

The apparatus according to claim 7 or 8, wherein the
contact portion (191) has a greater curvature than
the non-contact portion (192) of the inner frame (19).

The apparatus according to any one of claims 1 to
9, wherein the recess part (103) is curved inward
from a front surface of the front panel (101) towards
an inside of the main body (10) such that the recess
part (103)is circumferentially surrounded by the front
surface of the front panel (101), and wherein the re-
cessed portion (1031) of the recess part (103) com-
prises a boundary portion of the recess part (103)
formed adjoining the front surface of the front panel
(101).

The apparatus according to claims 10, wherein the
recessed portion (1031) of the recess part (103) has
a curved shape.

The apparatus according to any one of claims 1 to
11, wherein the outer side of the inner frame (19)
protrudes outside of the recess part (103); and/or
wherein the outer side of the inner frame (19) has a
diameter greater than that of the recess part (103),
and the inner side of the inner frame (19) has a di-
ameter smaller than that of the recess part (103).

The apparatus according to any one of claims 1to 12,
wherein the outer side of the inner frame (19) is

spaced forward apart from a contact position of
the contact portion (191) where the contact por-
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tion (191) contacts the recessed part (103);
and/or

wherein a radially outer end of the outer side of
the inner frame is located radially outward than
a contact position of the contact portion (191)
where the contact portion (191) contacts the re-
cessed part (103).

The apparatus according to any one of claims 1 to
13, comprising a handle (35) provided on an upper
portion of the outer side of the inner frame (19);
wherein the handle (35) is spaced apart from the
contact portion (191) in a circumferential direction of
the inner frame (19), and/or wherein the handle (35)
isrecessed into the inner frame (19) toward the outer
frame (14).

The apparatus according to any one of claims 1 to
14, wherein the outer frame (14) has a ring shape
and comprises:

aflat portion (15) atthe outer circumferential por-
tion of the outer frame (14); and

a curved portion (16) radially inward of the flat
portion and extending at a preset curvature from
inside of the flat portion (15) toward the outer
edge portion (231) of the door window (23); and
wherein the outer edge portion (231) of the door
window (23) is positioned between the curved
portion (16) and the inner side of the inner frame
(19).
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