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(54) LAUNDRY TREATMENT APPARATUS AND METHOD OF CONTROLLING THE SAME

(57) A laundry treatment apparatus is disclosed. The
laundry treatment apparatus has a tub (3, 41, 4) for stor-
ing water, the upper part of the tub (3, 41, 4) being open,
a tub cover (43) located at the upper part of the tub (3,
41, 4) for covering the upper part of the tub (3, 41, 4),
and a drum (4, 5) provided in the tub (3, 41, 4) so as to
be rotatable about a vertical shaft (153, 252, 253, M3).
An air channel unit is formed in the tub cover (43) for
allowing air to communicate between the inside and the
outside of the tub (3, 41, 4) therethrough, and the tub
cover (43) is coupled to the tub (3, 41, 4) so as to allow
air to communicate between the inside and the outside
of the tub (3, 41, 4) through the air channel unit.
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Description

[0001] This application claims the benefit of Korean
Patent Application No. 10-2016-0066753, filed on May
30, 2016, Korean Patent Application No.
10-2016-0172983, filed on December 16, 2016 and US
Provisional Patent Application No. 62/423,201, filed on
November 17, 2016, the contents of which are incorpo-
rated by reference herein in their entireties.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present application relates to a laundry
treatment apparatus and a method of controlling the
same.

Discussion of the Related Art

[0003] Generally, a laundry treatment apparatus is a
concept including an apparatus that is capable of wash-
ing laundry (objects to be washed), an apparatus that is
capable of drying laundry (objects to be dried), and an
apparatus that is capable of washing and drying laundry.
[0004] Conventional laundry treatment apparatuses
are classified into a front loading type laundry treatment
apparatus, into which laundry is introduced through an
introduction port provided in the front thereof, and a top
loading type laundry treatment apparatus, into which
laundry is introduced through an introduction port provid-
ed in the top thereof.
[0005] The top loading type laundry treatment appara-
tus includes a tub having an introduction port provided
in the top thereof, a drum rotatably provided in the tub,
and a door for opening and closing the introduction port.
[0006] In general, a single large-capacity laundry treat-
ment apparatus is used in each home. When laundry is
to be sorted into respective kinds for washing, therefore,
the laundry treatment apparatus must be used several
times. For example, when laundry, such as adult clothes,
and laundry, such as underwear or baby clothes, are to
be separately washed, the laundry treatment apparatus
is used to wash the former kind of laundry, and then the
laundry treatment apparatus is used to wash the latter
kind of laundry. As a result, washing time is increased,
and power consumption is also increased.
[0007] In addition, using a conventional large-sized
laundry treatment apparatus to wash a small amount of
laundry is not preferable in terms of energy savings.
Since a washing course set in the large-sized laundry
treatment apparatus is generally used to wash a large
amount of laundry, water consumption is high. Further-
more, power consumption to rotate a large-sized drum
or inner tub is also high. In addition, since the washing
course is used to wash a large amount of laundry, the
washing time is relatively long. Furthermore, since the
washing course set in the large-sized laundry treatment

apparatus is mainly used for general clothes, the large-
sized laundry treatment apparatus may not be suitable
for washing delicate clothes, such as underwear or baby
clothes.
[0008] The large-sized laundry treatment apparatus is
also not suitable for frequently washing small amounts
of laundry. Consumers tend to gather laundry for several
days or more in order to wash laundry at once.
[0009] If underwear or baby clothes remain unwashed
for a long time, it is not sanitary. If such laundry remains
unwashed for a long time, dirt may become more strongly
adhered to the laundry, with the result that the laundry
may not be thoroughly washed. For the above reasons,
a small-sized laundry treatment apparatus having a
smaller capacity than the large-sized laundry treatment
apparatus is required.
[0010] If two small-sized laundry treatment apparatus-
es are installed side by side in each home, however, it
is not preferable in terms of space utilization or the ex-
ternal appearance thereof.
[0011] In recent years, there has been proposed a
combination-type laundry treatment apparatus including
both a front loading type laundry treatment apparatus
and a top loading type laundry treatment apparatus in
order to solve the above problem.
[0012] The top loading type laundry treatment appara-
tus is provided on or under the front loading type laundry
treatment apparatus in order to wash a small amount of
laundry, thereby improving space utilization.
[0013] The height of the top loading type laundry treat-
ment apparatus, which is an auxiliary laundry treatment
apparatus, is limited. If the top loading type laundry treat-
ment apparatus is high, the washing capacity of the ap-
paratus is increased. In this case, however, it may be
difficult for a user to access the top loading type laundry
treatment apparatus, since the top loading type laundry
treatment apparatus is provided on the front loading type
laundry treatment apparatus. For this reason, it is pref-
erable to configure the top loading type laundry treatment
apparatus such that the top loading type laundry treat-
ment apparatus is lower than conventional top loading
type laundry treatment apparatuses.
[0014] The laundry treatment apparatus, particularly
the top loading type laundry treatment apparatus, which
has a relatively small capacity, is characterized in that
the distance between the introduction port and the upper
end of the drum is very small.
[0015] Consequently, washing must be performed in
the state in which the laundry treatment apparatus is sub-
stantially sealed in order to prevent wash water or bub-
bles from being discharged to the outside.
[0016] In such a small-sized laundry treatment appa-
ratus, however, it is not preferable to completely seal the
space for treating laundry. The reasons for this is that
wash water is introduced into the space and is discharged
from the space and that the pressure in the space may
be abruptly changed as a result of change in temperature,
resulting in the damage to components in the space.
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[0017] Consequently, it is difficult to manufacture a
small-sized laundry treatment apparatus.

SUMMARY OF THE INVENTION

[0018] Accordingly, the present invention is directed to
a laundry treatment apparatus and a method of control-
ling the same that substantially obviate one or more in
problems due to limitations and disadvantages of the re-
lated art.
[0019] One object of the present invention is to provide
a laundry treatment apparatus that is capable of prevent-
ing abrupt negative pressure from being generated in a
tub and a method of controlling the same.
[0020] Another object of the present invention is to pro-
vide a laundry treatment apparatus that is capable of pre-
venting abrupt negative pressure from being generated
in a tub irrespective of the temperature of water supplied
from the outside and a method of controlling the same.
[0021] Another object of the present invention is to pro-
vide a laundry treatment apparatus that is capable of pre-
venting a door from being deformed or opened by neg-
ative pressure in a tub and a method of controlling the
same.
[0022] Another object of the present invention is to pro-
vide a laundry treatment apparatus that is capable of pre-
venting instantaneously high negative pressure from be-
ing generated in a tub and a method of controlling the
same.
[0023] Another object of the present invention is to pro-
vide a laundry treatment apparatus that is capable of pre-
venting instantaneously abrupt negative pressure from
being generated in a tub due to the amount of air being
greater than the amount of air flowing per unit time be-
tween the inside and the outside of the tub and a method
of controlling the same.
[0024] Another object of the present invention is to pro-
vide the structure of a tub that is capable of allowing air
to be introduced thereinto and to be discharged therefrom
and of maximally preventing the introduction and dis-
charge of wash water and bubbles and a laundry treat-
ment apparatus including the same.
[0025] A further object of the present invention is to
provide a laundry treatment apparatus configured such
that an air channel is formed in a tub cover located at the
uppermost side of space, and the tub cover is coupled
to a tub, whereby the manufacture of the laundry treat-
ment apparatus is easy and the structure of the laundry
treatment apparatus is simple.
[0026] 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 ad-
vantages may be realized and attained by the structure
particularly pointed out in the written description and
claims hereof as well as the appended drawings.
[0027] The objects are achieved with the features of

the independent claims. Embodiments of the invention
are defined by the dependent claims. 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 method of controlling a laundry treat-
ment apparatus, including a tub for storing wash water,
an introduction port provided in the upper surface of the
tub, and a door for opening and closing the introduction
port, includes a washing course selection step of select-
ing a heating course in which laundry is heated, a water
supply step of supplying water to the tub, a heating step
of heating the water stored in the tub, a negative pressure
prevention step of performing intermittent water supply
to supply water into the tub for a first predetermined
amount of time and to interrupt the supply of water for a
second predetermined amount of time, a washing water
supply step of supplying water to a washing level for
washing after the negative pressure prevention step, and
a main washing step.
[0028] The second predetermined amount of time may
be longer than the first predetermined amount of time.
[0029] When the temperature of the water supplied at
the water supply step is lower than a predetermined tem-
perature, the intermittent water supply may be repeated
N1 times at the negative pressure prevention step.
[0030] The method may include an initial level sensing
step of sensing the initial level of water in the tub before
the water supply step.
[0031] When the initial level of water sensed at the in-
itial level sensing step is higher than a predetermined
level, the intermittent water supply may be repeated N2
times at the negative pressure prevention step.
[0032] The negative pressure prevention step may in-
clude a comparative level sensing step of performing in-
termittent water supply N3 times and sensing a compar-
ative level of water and a water level comparison step of
comparing the sensed initial level of water with the
sensed comparative level of water.
[0033] At the comparative level sensing step, the com-
parative level of water in the tub may be sensed within
the second predetermined amount of time included in
each time period for intermittent water supply.
[0034] The highest one of the comparative levels of
water sensed N3 times may be selected as the compar-
ative level of water sensed at the water level comparison
step.
[0035] The method may include an additional water
supply step of further performing intermittent water sup-
ply N4 times based on the result of comparison between
the comparative level of water and the initial level of water
at the water level comparison step.
[0036] When the difference between the comparative
level of water and the initial level of water is less than a
predetermined value, water may be directly supplied to
the washing level without additional intermittent water
supply, and then main washing may be performed.
[0037] When the difference between the comparative
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level of water and the initial level of water exceeds the
predetermined value, the number of times of additional
intermittent water supply may be increased.
[0038] In accordance with another aspect of the
present invention, a laundry treatment apparatus in-
cludes a cabinet having a first opening and a second
opening, a first cabinet door and a second cabinet door
provided at the cabinet for opening and closing the first
opening and the second opening, respectively, a first
washing apparatus provided in the cabinet for treating
laundry introduced from the front after the first cabinet
door is opened, and a second washing apparatus for
treating laundry introduced from above after the second
cabinet door is opened, wherein the second washing ap-
paratus includes a tub provided so as to be accessible
after the second opening is opened through the second
cabinet door, the tub being configured to store water, the
upper part of the tub being open, a tub cover located at
the upper part of the tub for covering the upper part of
the tub, a drum provided in the tub so as to be rotatable
about a vertical shaft, and an air channel unit formed in
the tub cover for allowing air to communicate between
the inside and the outside of the tub therethrough, and
wherein the tub cover is coupled to the tub so as to allow
air to communicate between the inside and the outside
of the tub through the air channel unit.
[0039] The tub cover may be configured to allow air to
communicate between the inside and the outside of the
tub only through the air channel unit.
[0040] The tub cover may include a tub cover body
coupled to the tub, the tub cover body being provided
with an introduction port, through which laundry is intro-
duced, and a tub door provided at the tub cover body for
opening and closing the introduction port.
[0041] The air channel unit may includes an air hole
formed in the tub cover body.
[0042] The tub cover body may be provided with a wa-
ter supply port located at the rear of the introduction port
for allowing water to be supplied into the tub from an
external water supply source therethrough, and the air
hole may be provided at the rear of the introduction port.
[0043] The air hole may be provided between the in-
troduction port and the water supply port.
[0044] The air hole may include a first air hole and a
second air hole having a larger sectional area than the
first air hole.
[0045] The tub cover body may be provided in the up-
per surface thereof with a recess that extends downward,
and the air hole may include a plurality of air holes formed
in the bottom surface of the recess.
[0046] Each of the air holes may be provided with a
mesh.
[0047] The laundry treatment apparatus may further
include a filter mounted to the recess. The filter may allow
air to pass therethrough, and may prevent water or bub-
bles from passing therethrough. The filter may be con-
figured to absorb water and bubbles introduced through
the air holes.

[0048] The air channel unit may be provided at the tub
door.
[0049] The air channel unit may include a hollow por-
tion provided in the tub door, a first air channel for allowing
the inside of the tub and the hollow portion to communi-
cate with each other, and a second air channel for allow-
ing the outside of the tub and the hollow portion to com-
municate with each other.
[0050] The tub door may be provided at the lower sur-
face thereof with a sealing portion fixing part to which a
sealing portion for sealing the introduction port is fixed,
and the hollow portion may be formed above the sealing
portion fixing part.
[0051] The sealing portion may form a closed loop, and
the air channel unit may extend from the inside to the
outside of the closed loop.
[0052] The tub door may include a frame rotatably con-
nected to the tub cover body and a transparent window
provided at the frame. The air channel unit may be formed
in the frame. A sealing portion may be provided at an
inner surface of the tub door to seal the introduction port.
[0053] The frame may comprise a washing guide to
guide water that moves when the drum is rotated toward
a center of the transparent window along an inner surface
of the transparent window. The frame may be configured
to surround the window, and the tub door may further
include a washing guide provided between the inner edge
of the frame and the outer edge of the window for guiding
water that moves when the drum is rotated toward the
center of the window along the inner surface of the win-
dow.
[0054] The air channel unit may include an air hole
formed in the tub cover body. Consequently, the air chan-
nel units may be formed at both the tub cover body and
the tub door.
[0055] The air hole may include a plurality of first air
holes and a plurality of second air holes having a larger
sectional area than the first air holes. The reason for this
is that, if the air holes have the same area, the air holes
may be simultaneously closed by water film. Conse-
quently, air discharge pressure or speed may be changed
to form the optimum air passage structure.
[0056] The tub cover body may be provided in the up-
per surface thereof with a recess that extends downward,
and the air hole may include a plurality of air holes formed
in a bottom surface of the recess. A member having a
channel resistance for allowing air to be discharged but
preventing water and bubbles from being discharged
may be mounted above the recess. The member having
the channel resistance may be a sponge type filter or a
labyrinth member.
[0057] The laundry treatment apparatus may further
include a filter mounted to the recess for allowing air in-
troduced through the air holes to pass therethrough and
absorbing water and bubbles introduced through the air
holes.
[0058] In accordance with a further aspect of the
present invention, a laundry treatment apparatus, having
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a tub for storing water, the upper part of the tub being
open, a tub cover located at the upper part of the tub for
covering the upper part of the tub, and a drum provided
in the tub so as to be rotatable about a vertical shaft,
includes an air channel unit formed in the tub cover for
allowing air to communicate between the inside and the
outside of the tub therethrough, wherein the tub cover is
coupled to the tub so as to allow air to communicate be-
tween the inside and the outside of the tub through the
air channel unit.
[0059] 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0060] The accompanying drawings, which are includ-
ed to provide a further understanding of the present in-
vention and are incorporated in and constitute a part of
this application, illustrate embodiment(s) of the present
invention and together with the description serve to ex-
plain the principle of the present invention. In the draw-
ings:

FIGs. 1 and 2 are views showing an example of a
laundry treatment apparatus according to an embod-
iment of the present invention;
FIG. 3 is a view showing an example in which a draw-
er, a tub, and a drum are coupled to one another;
FIG. 4 is a view showing an example of a washing
unit included in the laundry treatment apparatus ac-
cording to the embodiment of the present invention;
FIG. 5 is a view showing an example of a washing
guide included in the laundry treatment apparatus
according to the embodiment of the present inven-
tion;
FIG. 6 is a view showing an example of a spray unit
included in the laundry treatment apparatus accord-
ing to the embodiment of the present invention;
FIG. 7A is a view showing the change in level of
water in the tub when wash water is supplied for main
washing in an embodiment of the present invention;
FIG. 7B is a view showing the change in level of
water in the tub when intermittent water supply is
performed before wash water is supplied for main
washing in an embodiment of the present invention;
FIG. 8 is a flowchart showing a method of controlling
the laundry treatment apparatus according to the
embodiment of the present invention;
FIG. 9 is a flowchart showing a control method for
preventing the generation of negative pressure in
the tub of the laundry treatment apparatus according
to the embodiment of the present invention;
FIG. 10 is a block diagram showing the construction
of the laundry treatment apparatus according to the
embodiment of the present invention;

FIG. 11 is a view showing the state in which a door
of the laundry treatment apparatus according to the
embodiment of the present invention is open;
FIG. 12 is a partial sectional view showing the laun-
dry treatment apparatus according to the embodi-
ment of the present invention;
FIG. 13 is a view showing a tub air channel unit of
the laundry treatment apparatus according to the
embodiment of the present invention;
FIG. 14 is a view showing a door air channel unit of
the laundry treatment apparatus according to the
embodiment of the present invention;
FIG. 15 is a sectional view of the door air channel
unit of the laundry treatment apparatus according to
the embodiment of the present invention, wherein
FIG. 15A is a sectional view taken along line I1-I1’
and FIG. 15B is a sectional view taken along line I2-
I2’;
FIG. 16 is a view showing an example of a laundry
treatment apparatus according to another embodi-
ment of the present invention; and
FIG. 17 is a sectional view of the laundry treatment
apparatus shown in FIG. 16.

DETAILED DESCRIPTION OF THE INVENTION

[0061] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. Meanwhile, the
configuration of an apparatus or a control method of the
apparatus, which will be described below, is merely given
to describe the embodiments of the present invention,
without being intended to limit the scope of the present
invention. The same reference numerals used through-
out the specification refer to the same constituent ele-
ments.
[0062] As shown in FIGs. 1 and 2, an example of a
laundry treatment apparatus according to an embodi-
ment of the present invention is a small-sized top loader.
That is, the present invention relates to a small-sized
washer and, more particularly, to a laundry treatment ap-
paratus that can be used together with a general washer
or dryer.
[0063] The laundry treatment apparatus according to
the present invention may be located on a washer or a
dryer, or may be located under the washer or the dryer.
Of course, the laundry treatment apparatus according to
the present invention may be provided together with a
general washer or dryer in a single cabinet. Consequent-
ly, the volume or height of the laundry treatment appa-
ratus according to the present invention may be smaller
than that of the washer or the dryer.
[0064] Specifically, a laundry treatment apparatus 100
according to an embodiment of the present invention may
include a cabinet 2, a drawer 3 configured to be with-
drawn from the cabinet, a tub 3 provided in the drawer
for storing water, and a drum 5 rotatably provided in the
tub for receiving laundry.
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[0065] The cabinet 2 may be configured to define the
external appearance of the laundry treatment apparatus.
Alternatively, the cabinet 2 may be simply configured as
space for receiving the drawer 3. In any case, the cabinet
2 may be provided at the front surface thereof with an
open surface 21, through which the drawer 2 is inserted.
[0066] The drawer 3 includes a drawer body 31 con-
figured to be inserted into the cabinet 2 through the open
surface 21, a drawer panel 33 fixed to the front surface
of the drawer body 31 for opening and closing the opening
surface 21, and a drawer cover 35 configured to define
the upper surface of the drawer body 31.
[0067] The drawer panel 33 may also serve as a handle
for withdrawing the drawer body 31 from the cabinet 2,
since the drawer panel 33 is fixed to the front surface of
the drawer body 31.
[0068] The drawer panel 33 may be provided with a
control panel 331 for allowing a user to input a control
command related to the operation of the laundry treat-
ment apparatus 100 and for displaying a message related
to the operation of the laundry treatment apparatus to
the user.
[0069] The drawer body 31 may be inserted into the
cabinet 2 through the open surface 21. The shape of the
drawer body 31 is not particularly restricted, as long as
the drawer body 31 provides space for receiving the tub
4. FIG. 1 shows a drawer body 31 formed in an empty
hexahedral shape by way of example.
[0070] The drawer cover 35 is provided with a first
through hole 351 and a second through hole 353, through
which the inside and outside of the drawer body 31 com-
municate with each other. The first through hole 351 is
provided to introduce laundry, and the second through
hole 353 is provided to supply water necessary to wash
the laundry, which will be described in detail later.
[0071] As shown in FIG. 2, the tub 4 includes a tub
body 41 located in the drawer body 31 for storing water
and a tub cover 43 configured to define the upper surface
of the tub body 41. The tub 4 may include a tub opening
44a that defines an opened upper surface of the tub body
41. Thus, the tub cover 43 may cover the tub opening 44a.
[0072] The tub body 41 may be configured as a cylin-
drical shape that is open at the upper surface thereof. A
heater 411 for heating water may be provided in the tub
body 41.
[0073] The diameter of the tub body 41 is greater than
the height of the tub body 41. In other words, the vertical
length of the tub body 41 is greater than the horizontal
length of the tub body 41.
[0074] The tub cover 43 may include a tub cover body.
The cover body 44 may be coupled to the tub 4. The tub
cover 43 may include an introduction port 431, through
which the inside and outside of the tub body 41 commu-
nicate with each other, and a supply port 433, through
which water is supplied into the tub body 41.
[0075] The tub cover 43 covers the open upper surface
of the tub body 41 such that the inside and outside of the
tub communicate with each other through the introduc-

tion port 431.
[0076] The introduction port 431 may be provided un-
der the first through hole 351 provided in the drawer cov-
er, and the supply port 433 may be provided under the
second through hole 353 provided in the drawer cover.
[0077] The introduction port 431 is a means for sup-
plying laundry into the tub body 41 or withdrawing the
laundry from the tub body 41. The introduction port 431
is opened and closed by a door 45.
[0078] As shown in FIGs. 3 and 4, 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,
and a door handle 457 for separably coupling the frame
451 to the tub cover 43. Thus tub cover 43 may include
a tub cover body 44. The tub cover body 44 may be cou-
pled to the tub body 41.
[0079] The window 455 may be made of a transparent
material such that the user can check the interior of the
tub body 41 when the drawer 3 is withdrawn from the
cabinet 2.
[0080] One end of the door 45 is connected to the upper
surface of the tub cover 43 such that the door 45 is turned
to open and close the introduction port 431. When the
door 45 closes the introduction port 43, the tub 4 is sealed.
[0081] The space in the tub 4 is not completely phys-
ically sealed such that air cannot flow between the inside
and the outside of the tub 4. The reason for this is that
air can flow between the inside and the outside of the tub
4 through a tub air channel unit or a door air channel unit,
which will be described later.
[0082] In an embodiment of the present invention, the
space in the tub 4 may be described as being sealed in
the case in which the amount of air that can flow through
a communication part between the inside and the outside
of the tub 4 per unit time is much less than the amount
of air that must flow between the inside and the outside
of the tub 4 per unit time in order to reduce the difference
in pressure between the inside and the outside of the tub
4, which instantaneously and abruptly occurs.
[0083] In an embodiment of the present invention,
therefore, the space in the tub 4 may be instantaneously
sealed. That is, when a difference in pressure between
the inside and the outside of the tub 4 occurs due to
abrupt compression or expansion of air in the tub 4 in the
state in which the door 45 is closed, the amount of air
per unit time that can flow between the inside and the
outside of the tub 4 is much less than the amount of air
per unit time that must flow between the inside and the
outside of the tub 4 in order to reduce the difference in
pressure between the inside and the outside of the tub
4. As a result, negative pressure or positive pressure may
be instantaneously and abruptly generated in the tub 4.
[0084] A hook 450 provided at the other end of the door
45 is fastened to a hook hanger 430 provided at the tub
cover 43 such that the door 45 is fixed to the tub cover
43. The hook hanger 430 may protrude such that the end
of the hook 450 is caught by the hook hanger 430.
[0085] Alternatively, referring to FIG. 11, the door 45
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may be locked and unlocked by a push/open button type
locking unit 432. That is, when the upper surface of the
door 45 is pushed to close the door 45, the door 45 is
locked, and when the upper surface of the door 45 is
pushed again to open the door 45, the door 45 is un-
locked.
[0086] The locking unit 432 includes a latching protru-
sion 4322 protruding from the upper surface of the tub
cover 43, the latching protrusion 4322 having a fastening
hole 4321, and an unlocking part 4323 provided at the
inner surface of the door 45. When a user applies force
in the direction in which the latching protrusion 4322 is
inserted, the unlocking part 4323 is inserted into the fas-
tening hole 4321 to fix the latching protrusion 4322. When
the user applies force again in the direction in which the
latching protrusion 4322 is inserted, the unlocking part
4323 is separated from the fastening hole 4321, whereby
the coupling between the latching protrusion 4322 and
the unlocking part 4323 is released. Alternatively, the
latching protrusion 4322 may be provided at the door 45,
and the unlocking part 4323 may be provided at the tub
cover 43.
[0087] Meanwhile, the door 45 or the tub cover 43 may
be provided with an opening part 4324 for increasing the
distance between the door 45 and the tub cover 43. The
opening part 4324 is provided at the inner surface of the
door 45 to provide elastic force toward the tub cover 43.
When the door is unlocked, therefore, the door is pushed
from the tub cover.
[0088] The laundry treatment apparatus according to
the present invention is different from a general top load-
ing type washer in that, in the general top loading type
washer, the upper surface of the tub is open and the
interior of the tub communicates with the interior of the
cabinet, whereas, in the laundry treatment apparatus ac-
cording to the present invention, however, the upper sur-
face of the tub is closed and the introduction port 431
formed in the upper surface of the tub 4 is sealed by the
door 45 rotatably provided at the upper surface of the tub
cover 43, whereby the interior of the tub 4 does not com-
municate with the interior of the cabinet. That is, the in-
terior of the tub 4 is sealed.
[0089] The reason that the upper surface of the tub is
closed in the laundry treatment apparatus according to
the present invention is that a large amount of bubbles
may be generated in the tub 4 due to the rotation of the
drum and the generated bubbles may flow outward
through the upper surface of the tub, since the height of
the tub 4 is smaller than the diameter of the tub 4. In order
to solve this problem, the upper surface of the tub is
closed.
[0090] Meanwhile, in order to prevent the water in the
tub body 41 from being discharged out of the tub body
41 through the introduction port 431, any one selected
from between the frame 451 and the tub cover 43 may
be further provided with a sealing part 459 for sealing the
gap between the frame 451 and the introduction port 431
when the door 45 closes the introduction port 431.

[0091] The tub 4 having the above structure is coupled
to the drawer body 31 via a tub support unit 6. The tub
support unit 6 may include a first support part 61 provided
at the drawer body 31, a second support part 63 provided
at the tub body 41, and a connection part 65 for connect-
ing the first support part and the second support part to
each other.
[0092] The connection part 65 may include a first con-
nection part 651 located in the first support part 61, a
second connection part 653 for supporting the second
support part 63, and a bar 655 for connecting the first
connection part and the second connection part to each
other.
[0093] The first connection part 651 may be formed in
a shape in which the first connection part 651 is movable
in the first support part 61 while being 651 located in the
first support part 61, and the second connection part 653
may be formed in a shape in which the second connection
part 653 is movable in the second support part 63 while
supporting the second support part 63.
[0094] FIG. 2 shows the case in which each of the first
and second connection parts 651 and 653 is formed in
a spherical shape by way of example, and FIG. 3 shows
the case in which the surface of each of the connection
parts 651 and 653 that contacts a corresponding one of
the support parts 61 and 63 is formed in a hemispherical
shape by way of example.
[0095] Meanwhile, as shown in FIG. 2, the bar 655 may
be configured to be perpendicular to the bottom surface
of the cabinet 2 (i.e. configured to be parallel to the height
direction Z of the cabinet and to be perpendicular to the
bottom surface of the drawer).
[0096] In the embodiment of the present invention, at
least three tub support units 6 are provided to couple the
tub body 41 to the drawer body 31, and the bars 655 are
perpendicular to the bottom surface of the cabinet. Con-
sequently, it is possible to increase the distance between
the tub cover 43 and the drawer cover 35, compared to
the case in which the bars 655 are inclined from the Z
axis by a predetermined angle.
[0097] Consequently, the tub support units 6 included
in the embodiment of the present invention may minimize
the possibility of the tub cover 43 colliding with the drawer
cover 35 even when the tub body 41 vibrates in the drawer
body 31.
[0098] Meanwhile, in the case in which the bars 655
are perpendicular to the bottom surface of the drawer, at
least one of the first and second support parts 61 and 63
may be separably provided at the drawer body 31.
[0099] In the case in which at least three tub support
units 6 are provided and the first support part 61 and the
second support part 63 are fixedly provided at the drawer
body 31, a worker who wishes to fix the tub 41 to the
drawer body 31 must insert the tub body 41 into the draw-
er body 31 such that the second support part 63 does
not interfere with the first support part 61 and then rotate
the tub body 41 such that the second support part 63 is
located on the vertical line passing through the first sup-
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port part 61 in order to couple the first connection part
651 to the first support part 61.
[0100] In the case in which the bars 655 of the tub
support units 6 are perpendicular to the bottom surface
of the drawer, however, the gap S between the outer
circumferential surface of the tub body 41 and the inner
circumferential surface of the drawer body 41 may be
minimized, thereby minimizing the volume of the laundry
treatment apparatus 100, but the efficiency in assembly
of the first connection part 651 and the first support part
61 performed through the above procedure may be de-
teriorated. This problem may be solved in the case in
which the first support part 61 is separably provided at
the drawer body 41.
[0101] The drum 5, provided in the tub 4, may include
a cylindrical drum body 51 having an open surface 53
provided in the upper part thereof. The open surface 53
is located under the introduction port 431. Consequently,
laundry supplied through the introduction port 431 is in-
troduced into the drum body 51 through the open surface
53.
[0102] Meanwhile, the drum body 51 may be provided
in the bottom surface 57 and the circumferential surface
55 thereof with a plurality of drum through holes 59,
through which the inside of the drum body 51 and the tub
body 41 communicate with each other.
[0103] The drum body 51 is rotated in the tub body 41
by a driving unit M (e.g. a motor). The driving unit M may
include a stator M1 fixed to the bottom surface of the tub
body while being located outside the tub body 41, a rotor
M2 configured to be rotated by a rotating field provided
by the stator, and a shaft M3 extending through the bot-
tom surface of the tub body 41 for connecting the bottom
surface 57 of the drum and the rotor M2 to each other.
In this case, the shaft M3 may be perpendicular to the
bottom surface of the tub body 41.
[0104] In the laundry treatment apparatus 100 having
the above structure, water is supplied to the tub 4 through
a water supply unit 7, and the water stored in the tub 4
is discharged out of the cabinet 2 through a drainage unit
8.
[0105] As shown in FIG. 2, the water supply unit 7 may
include a first water supply pipe 71 connected to the sup-
ply port 433, which is provided at the tub cover, a second
water supply pipe 73 connected to a water supply source
located outside the cabinet, and a connection pipe 75
fixed to the tub cover 43 for connecting the first water
supply pipe and the second water supply pipe to each
other.
[0106] The first water supply pipe 71 may connect the
supply port 433 and the connection pipe 75 to each other
through the second through hole 353, which is provided
in the drawer cover 35, and may be configured as a bel-
lows pipe so as to prevent the first water supply pipe 71
from being separated from the connection pipe 75 when
the tub 4 vibrates (see FIG. 3).
[0107] In addition, the second water supply pipe 73
may also be configured as a bellows pipe so as to prevent

the second water supply pipe 72 from being separated
from the connection pipe 75 when the drawer is with-
drawn from the cabinet 2. The second water supply pipe
73 is opened and closed by a water supply valve 77 under
the control of a controller 101.
[0108] Unlike what is shown in FIG. 2, however, the
water supply unit 7 may include a single water supply
pipe for connecting a water supply source (not shown)
located outside the cabinet and the supply port 433,
which is provided at the tub cover. In this case, the water
supply pipe may be configured as a bellows pipe.
[0109] The drainage unit 8 may include a drainage
pump 81 fixed to the drawer body 31, a first drainage
pipe 83 for guiding the water from the tub body 41 to the
drainage pump 81, and a second drainage pipe 85 for
guiding the water discharged from the drainage pump 81
out of the cabinet 2. In this case, the second drainage
pipe 85 may be configured as a bellows pipe. The con-
troller 101 controls the operation of the drainage pump
81 such that water from the tub 4 is drained to the outside
via the first drainage pipe 83, the drainage pump 81, and
the second drainage pipe 85.
[0110] In the laundry treatment apparatus 100 having
the above structure, laundry is introduced into the drum
5, water and detergent are supplied into the tub 4, and
the drum 5 is rotated by the driving unit to wash the laun-
dry.
[0111] During the rotation of the drum 5, a stream of
water is generated in the tub 4. Consequently, bubbles
generated when the detergent is dissolved during wash-
ing of the laundry or dirt separated from the laundry may
remain on the door 45 or the drum 5 after the completion
of washing.
[0112] If bubbles or dirt remain on the inner surface of
the door 45 or the circumferential surface of the drum
after the completion of washing, the user may misjudge
that washing of the laundry has not been completed or
may suspect that the laundry treatment apparatus 100
is out of order.
[0113] In order to solve the above problem, the laundry
treatment apparatus 100 according to the present inven-
tion may further include at least one selected from be-
tween a washing unit 91 for removing foreign matter (e.g.
bubbles or dirt) from the door 45 and a spray unit 93 for
preventing the generation of bubbles and washing the
drum.
[0114] The washing unit 91 shown in FIG. 4 is a means
for washing the door 45 using centrifugal force generated
during the rotation of the drum 5.
[0115] The shaft M3 of the drum 5, which forms the
center of rotation, is perpendicular to the bottom surface
of the tub body. When the drum 5 is rotated, therefore,
the water in the tub 4 moves upward along the circum-
ferential surface of the tub body 41 by centrifugal force
and then moves toward the introduction port 431 along
the tub cover 43. In this embodiment, the washing unit
91 is a means for discharging the water that has moved
to the tub cover 43 by centrifugal force toward the door
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45 to wash the door 45.
[0116] The washing unit 91 of FIG. 4 may include a
blocking wall 911 protruding from the tub cover 43 toward
the upper surface of the drum 5, a guide 915 extending
from the edge of the tub cover 43 toward the blocking
wall 911, and a discharge part 913 formed through the
blocking wall for discharging the water moving along the
guide 915 toward the door 45.
[0117] The blocking wall 911 may be configured to sur-
round the entirety of the introduction port 431 or to inter-
mittently surround the introduction port 431. The expres-
sion "the blocking wall intermittently surrounds the intro-
duction port" means that a plurality of blocking walls is
arranged along the edge of the introduction port at inter-
vals.
[0118] FIG. 4(b) shows the case in which the blocking
wall 911 is configured to surround the entirety of the in-
troduction port 431. In this case, the blocking wall 911
may protrude from the edge of the introduction port 431
toward the drum 5.
[0119] Meanwhile, in the case in which the door 45 is
rotatably coupled to the upper surface of the tub cover
43, with the result that the inner surface of the door 45
(i.e. the surface of the door that contacts water) is at a
higher position than the discharge part 913, the discharge
part 913 may be inclined at a predetermined angle so as
to discharge water toward the door 45.
[0120] Furthermore, in the case in which the door 45
is provided with a transparent window 455, the user may
check whether foreign matter remains through the win-
dow 455. Consequently, the discharge part 913 may be
inclined at a predetermined angle so as to discharge wa-
ter toward the window 455.
[0121] The guide 915 may include a first guide 915a
for guiding water moving toward the edge of the tub cover
43 to the discharge part 913 when the drum 5 is rotated
in the clockwise direction and a second guide 915b for
guiding water moving toward the edge of the tub cover
43 to the discharge part 913 when the drum 5 is rotated
in the counterclockwise direction.
[0122] In the case in which the discharge part 913 in-
cludes a single hole formed through the blocking wall
911, the guides 915a and 915b guide water to the dis-
charge part 913. In the case in which the discharge part
913 includes a first discharge part 913a and a second
discharge part 913b formed through the blocking wall
911, however, the first guide 915a may be configured to
guide water to the first discharge part 913a, and the sec-
ond guide 915b may be configured to guide water to the
second discharge part 913b.
[0123] The direction in which the water moves along
the first guide 915a is opposite the direction in which the
water moves along the second guide 915b. Consequent-
ly, the washing unit 91 may wash the door 45 irrespective
of the rotational direction of the drum as long as the
number of rotations of the drum 5 is equal to or greater
than a predetermined reference number of rotations (e.g.
the number of rotations at which the water in the tub body

moves upward to the tub cover due to centrifugal force).
[0124] In addition, the discharge parts 913a and 913b
may be inclined at a predetermined angle such that the
trajectory of the water discharged from the first discharge
part 913a and the trajectory of the water discharged from
the second discharge part 913b intersect. In this case,
the washing range of the washing unit 91 may be in-
creased.
[0125] A plurality of washing units 91 may be arranged
along the edge of the introduction port 431. The washing
units 91 may be arranged so as to surround the introduc-
tion port 431. Furthermore, at least two of the washing
units 91 may be opposite each other in order to increase
the washing force of the washing units 91.
[0126] Meanwhile, foreign matter remaining on the
door 45 may be removed using a washing guide 456
shown in FIG. 5. The washing guide 456 may be provided
at the edge of the window 455. During the rotation of the
drum, the water in the tub moves from the bottom surface
of the tub to the edge of the frame 451 by centrifugal
force and, in addition, moves along the edge of the frame
451. In the case in which the washing guide 456 is pro-
vided at the edge of the window 455, some of the water
moving along the edge of the frame 451 may be guided
toward the center of the window 455 (W1 and W2). In
the present invention, therefore, it is possible to prevent
foreign matter from remaining on the window through the
washing guide 456.
[0127] In order to maximize the washing area, howev-
er, the washing guide 456 may include a first washing
guide 456a and a second washing guide 456b provided
symmetrically thereto on the basis of a line of symmetry
Q of the door 45 (see FIG. 5(b)).
[0128] In the present invention, either the washing unit
91 or the washing guide 456 may be included, or both
the washing unit 91 and the washing guide 456 may be
included.
[0129] FIG. 6 shows an example of a spray unit 93 for
spraying water introduced through the supply port 433
to the drum 5 to wash the inner circumferential surface
of the drum or remove bubbles generated in the drum.
[0130] In this embodiment, the spray unit 93 sprays
water in at least two different directions. The spray unit
93 of FIG. 6 may include an extension part 933 protruding
from the tub cover 43 so as to surround the supply port
433, a body 931 fixed to the extension part 933 so as to
be spaced apart from the supply port 433 by a predeter-
mined distance, and at least two spray ports formed
through the extension part 933 for discharging water from
the extension part 933.
[0131] FIG. 6 shows the case in which the spray unit
93 includes a first spray port 935, a second spray port
937, and a third spray port 939 by way of example. The
spray ports 935, 937, and 939 may be spaced apart from
one another by different distances.
[0132] Meanwhile, at least one of the spray ports 935,
937, and 939 may be configured to spray water toward
the circumferential surface 55 of the drum in order to
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wash the circumferential surface of the drum, and at least
one of the spray ports may be configured to spray water
toward the bottom surface of the drum in order to remove
bubbles generated in the drum.
[0133] In order to increase the pressure of the water
discharged through the spray ports 935, 937, and 939,
the body 931 may be provided with an inclined surface
that is inclined upward toward the spray ports 935, 937,
and 939.
[0134] The inclined surface may include a first inclined
surface 931 a that is inclined upward from the surface of
the body 931 toward the first spray port 935, a second
inclined surface 931b that is inclined upward from the
surface of the body toward the second spray port 937,
and a third inclined surface (not shown) that is inclined
upward from the surface of the body 931 toward the third
spray port 939.
[0135] The sectional area of a water channel is grad-
ually decreased from the center of the body 931 toward
the spray ports 935, 937, and 939 due to the inclined
surfaces 931a and 931b. In the present invention, there-
fore, the pressure of water discharged through the spray
ports 935, 937, and 939 is increased, whereby the spray
unit 93 may spray water a long distance.
[0136] Meanwhile, the spray unit 93 having the above
structure may be spaced apart from the center of rotation
of the drum 5 by a predetermined distance. If the spray
unit 93 is located at the same position as the center of
rotation of the drum, the spray unit 93 can spray water
to the edge of the drum, but it is difficult for the spray unit
93 to spray water to the center of rotation of the drum,
which is located under the spray unit 93.
[0137] The body 931 may be provided with a through
hole to supply water to the center of rotation of the drum.
In this case, however, the pressure of the water dis-
charged through the spray ports 935, 937, and 939 may
be reduced.
[0138] In the case in which the spray unit 93 is provided
so as not to be located on a straight line passing through
the center of rotation of the drum, it is possible to supply
water to the entire area of the drum without reducing the
pressure of the water sprayed from the spray unit 93.
[0139] FIG. 7A is a view showing the change in level
of water in the tub when wash water is supplied to perform
main washing. When water stored to a first level in the
tub 4 is heated and then water is supplied into the tub 4
for a subsequent step, the level of water in the tub 4 is
abruptly increased from the first level to a second level.
[0140] When the door 45 is closed, the space in the
tub 4 is sealed. As previously described, however, the
space in the tub 4 is not physically sealed, and a detailed
description thereof will be omitted.
[0141] When the water stored in the tub 4 is heated
and then cold water is additionally supplied, the air in the
tub 4 is instantaneously and abruptly condensed, with
the result that high negative pressure is instantaneously
and abruptly generated in the sealed tub 4, whereby the
level of water stored in the tub is increased.

[0142] In this case, the tub cover and the door may be
temporarily or permanently deformed, with the result that
an unnecessary gap may be formed between the tub
cover and the door.
[0143] In addition, the negative pressure instantane-
ously and abruptly generated in the tub may be applied
to the door, which is configured to be locked and unlocked
by the push/open button type locking unit, such that the
door is moved toward the inside of the tub, whereby the
locking unit may be unlocked. In other words, when the
negative pressure generated in the tub is higher than the
force applied by the user in order to open the door, the
door may be pulled, with the result that the door may be
opened.
[0144] Hereinafter, a method of minimizing the nega-
tive pressure that may be instantaneously and abruptly
generated in the tub 4 will be described.
[0145] FIG. 7B is a view showing the change in level
of water in the tub when intermittent water supply is per-
formed before wash water is supplied to perform main
washing. FIG. 8 is a flowchart showing a method of con-
trolling the laundry treatment apparatus according to the
present invention. FIG. 10 is a block diagram showing
the construction of the laundry treatment apparatus ac-
cording to the present invention.
[0146] Referring to FIGs. 8 and 10, the method of con-
trolling the laundry treatment apparatus according to the
present invention may include a washing course selec-
tion step (S100) of selecting a heating course in which
laundry is heated, a water supply step (S400) of supplying
water to the tub 4, a heating step (S600) of heating the
water stored in the tub 4, a negative pressure prevention
step (S700) of performing intermittent water supply to
supply water into the tub 4 for a first predetermined
amount of time and to interrupt the supply of water for a
second predetermined amount of time, a washing water
supply step (S800) of supplying water to a washing level
for washing after the negative pressure prevention step,
and a main washing step (S900).
[0147] When a user selects a washing course at the
washing course selection step (S100), the controller 101
performs control such that a washing cycle is performed
according to the selected washing course.
[0148] The washing cycle is a cycle of supplying water
containing detergent into the tub and rotating the drum
to wash laundry using frictional force generated on the
inner circumferential surface of the drum and bending
force caused by a stream of water generated in the tub.
[0149] The heating course is a course in which water
is supplied into the tub 4 to a predetermined level before
the washing cycle of washing the laundry and in which
the wash water is heated to a predetermined temperature
using the heater 411 provided in the tub 4 to remove
microorganisms from the laundry and soak the laundry.
[0150] In this case, the wash water may be heated to
about 90 °C or higher. The reason for this is that, when
water is heated to about 90 °C or higher, germs or mi-
croorganisms present in laundry can be effectively killed.
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[0151] The heating course may be a boiling course in
which wash water is boiled. In this case, the temperature
of the wash water heated by the heater may be 100 °C.
[0152] At the water supply step (S400), the amount of
water that is supplied is set depending on the weight of
laundry sensed at a laundry weight sensing step (not
shown) performed before the heating course or the water
supply step (S400).
[0153] The water supply step (S400) may include a
temperature sensing step (not shown) of sensing the
temperature of water supplied into the tub 4.
[0154] At the temperature sensing step (not shown),
the temperature of water supplied into the tub 4 may be
sensed using a temperature sensor 106 provided in the
tub 4. Alternatively, the temperature of water supplied
into the tub 4 may be measured using a temperature
sensor 106 provided in the first or second water supply
pipe.
[0155] When the temperature of water sensed at the
temperature sensing step is lower than a predetermined
temperature, intermittent water supply may be repeated
N1 times (S500 and S710). In the case in which intermit-
tent water supply is repeated N1 times, water is supplied
to a washing level for washing without performing the
negative pressure prevention step (S700), and then the
main washing step is performed.
[0156] When the temperature of water sensed at the
temperature sensing step is higher than the predeter-
mined temperature, the negative pressure prevention
step (S700) is performed.
[0157] The predetermined temperature may be about
10 °C, which is the temperature of the water supplied
from an external water supply source.
[0158] When cold water having a temperature of about
10 °C supplied from the external water supply source is
added to the water heated at the heating step (S600),
the water in the tub is cooled due to an abrupt change in
temperature and the air in the tub is contracted, with the
result that negative pressure may be generated in the tub.
[0159] In the case in which the temperature of water
supplied from the outside is low, therefore, intermittent
water supply is performed several times to reduce the
temperature of the heated water in the tub 4, thereby
preventing negative pressure from being instantaneously
generated due to a large amount of water being supplied
at once. In this case, N1 times may be 30 times.
[0160] Meanwhile, the method of controlling the laun-
dry treatment apparatus according to the present inven-
tion may include an initial level sensing step (S200) of
sensing the initial level of water in the tub before the water
supply step (S400).
[0161] The initial level sensing step (S200) is per-
formed after the washing course selection step. At the
initial level sensing step (S200), whether water is present
in the tub 4 is determined before water is supplied into
the tub 4.
[0162] When the initial level of water sensed at the in-
itial level sensing step (S200) is lower than a predeter-

mined level, the water supply step (S400) may be per-
formed. When the initial level of water sensed at the initial
level sensing step (S200) is higher than the predeter-
mined level, intermittent water supply may be repeated
N2 times (S500 and S710).
[0163] The predetermined level may be a level at which
the level of water stored in the tub is sufficient to be heat-
ed. Upon determining that the level of water in the tub is
higher than the predetermined level, therefore, the heat-
ing step (S600), the washing water supply step (S800),
and the main washing step (S900) may be performed
without performing the water supply step (S400).
[0164] Alternatively, upon determining that the level of
water in the tub is higher than the predetermined level,
a drainage step (not show) of draining water to reduce
the level of water in the tub 4 to a level for heating may
be performed, followed by the heating step (S600), the
washing water supply step (S800), and the main washing
step (S900). Consequently, it is possible to make uniform
the time for which the heating step is performed through
the drainage step of draining water to reduce the level of
water in the tub to the level for heating, thereby saving
energy. In the case in which intermittent water supply is
repeated N2 times, the washing water supply step (S800)
and the main washing step (S900) are performed without
performing the negative pressure prevention step
(S700).
[0165] That the sensed initial level of water is higher
than the predetermined level means that water has al-
ready been stored in the tub 4.
[0166] When the temperature sensor 106 cannot di-
rectly measure the temperature of water stored in the tub
4, it is not possible to measure the temperate of water
stored in the tub 4.
[0167] In order to solve this problem, upon determining
that water has already been stored in the tub 4, intermit-
tent water supply is performed several times to reduce
the temperature of the heated water in the tub 4, thereby
preventing negative pressure from being instantaneously
generated due to a large amount of water being supplied
at once. N2 times may be 30 times.
[0168] The laundry treatment apparatus according to
the present invention may include a water level sensor
102 for transmitting electromagnetic waves (including ul-
trasonic waves) to water and receiving the electromag-
netic waves reflected by the water.
[0169] In one example, in the case in which the level
of water in the tub 4 is directly measured, the water level
sensor 102 is provided at the upper side of the tub 4 to
measure the level of water stored in the tub 4. A water
level frequency measured by the water level sensor is in
inverse proportion to the level of water in the tub. That
is, when the water level frequency is high, the level of
water in the tub may be low, and when the water level
frequency is low, the level of water in the tub may be high.
[0170] In another example, in the case in which the
level of water in the tub 4 is indirectly measured, the water
level sensor 102 may measure the level of water in a
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water level pipe 102a that is vertically provided so as to
be parallel to the tub 4. The water level pipe 102a is con-
nected to the lower side of the tub 4. Under atmospheric
pressure, the level of water in the tub 4 is equal to the
level of water in the water level pipe 102a.
[0171] At the heating step (S600), the heater 411 in-
stalled at the bottom surface of the tub 4 is driven to heat
the water stored in the tub 4. In addition, at the heating
step (S600), water is supplied to a first level, which is
lower than a washing level for main washing. The reason
for this is that a large amount of time is required to heat
a large amount of water. Consequently, water is supplied
into the tub 4 only to a first level at which laundry is suf-
ficiently immersed in the water.
[0172] If the washing water supply step (S800) is per-
formed to directly supply water to the washing level after
the heating step (S600), water is introduced into the tub
4 to the washing level, which is higher than the first level,
within a short time. As a result, the temperature of the
water stored in the tub 4 is abruptly lowered, and the
heated air in the tub 4 is abruptly condensed (i.e. con-
tracted) due to the low-temperature water.
[0173] For this reason, high negative pressure is in-
stantaneously generated in the tub 4. As a result, the
door 45 or the tub cover 43 may be deformed, a gap may
be formed between the door 45 and the tub cover 43, or
force may be applied to the door 45 such that the door
is moved toward the inside of the tub, whereby the locking
unit of the door may be unlocked and thus the door 45
may open.
[0174] In order to solve this problem, the negative pres-
sure prevention step (S700) is performed. FIG. 9 is a
flowchart showing a control method for preventing neg-
ative pressure from being generated in the tub. Herein-
after, the negative pressure prevention step (S700) will
be described.
[0175] At the negative pressure prevention step
(S700), intermittent water supply is performed to supply
water into the tub 4 for a first predetermined amount of
time and to interrupt the supply of water for a second
predetermined amount of time.
[0176] The first predetermined amount of time may be
shorter than the second predetermined amount of time.
In order words, the second predetermined amount of time
may be longer than the first predetermined amount of
time. For example, the first predetermined amount of time
may be about 0.1 seconds, and the second predeter-
mined amount of time may be about 2 seconds. Conse-
quently, a small amount of water is supplied, and then
waiting is performed for a relatively long time such that
the heated water in the tub 4 sufficiently exchanges heat
with the supplied water to achieve thermal equilibrium.
[0177] Specifically, the water supply time is shortened
to supply a small amount of water into the tub such that
the temperature of the heated water is not abruptly
changed and such that negative pressure is not abruptly
generated in the tub. However, the waiting time for which
water is not supplied is long such that the water in the

tub 4 sufficiently exchanges heat with the supplied water
to achieve thermal equilibrium.
[0178] In the intermittent water supply, the controller
101 performs control such that the water supply valve 77
is open for the first predetermined amount of time in order
to supply water into the tub 4 through the spray unit 93
and such that the water supply valve 77 is closed for the
second predetermined amount of time to obtain the wait-
ing time.
[0179] For example, when the intermittent water sup-
ply is performed twice, the controller 101 performs control
such that the water supply valve 77 is open for the first
predetermined amount of time and is closed for the sec-
ond predetermined amount of time, which is repeated
twice.
[0180] The negative pressure prevention step (S700)
includes a comparative level sensing step (S720) of per-
forming intermittent water supply N3 times and sensing
a comparative level of water and a water level compari-
son step (S730) of comparing the sensed initial level of
water with the sensed comparative level of water.
[0181] Furthermore, the negative pressure prevention
step (S700) may include an additional water supply step
(S740) of further performing intermittent water supply N4
times based on the comparison result.
[0182] At the comparative level sensing step (S720),
the comparative level of water in the tub 4 is sensed within
the second predetermined amount of time included in
each time period for intermittent water supply. Alterna-
tively, the comparative level of water in the tub 4 is sensed
after the second predetermined amount of time included
in each time period for intermittent water supply.
[0183] The reason that the comparative level of water
is measured after intermittent water supply at the com-
parative level sensing step (S720) is that negative pres-
sure is generated in the tub due to the contraction of air
caused by the abrupt change of temperature in the tub
4 only when the intermittent water supply is performed.
The greater the difference between the temperature of
the supplied water and the temperature of the heated
water in the tub, the higher the instantaneous negative
pressure that is generated in the tub. Consequently, it is
possible to indirectly measure the temperature of water
in the tub because it is proportional to the magnitude of
the instantaneous negative pressure. When high nega-
tive pressure is generated, the level of water in the tub
is instantaneously greatly changed.
[0184] In brief, the greater the difference between the
comparative level of water measured during intermittent
water supply and a reference level of water, the higher
the negative pressure that is instantaneously generated
in the tub, from which it can be seen that the water in the
tub has been heated to a high temperature. Consequent-
ly, the greater the difference between the comparative
level of water and the reference level of water, the more
intermittent water supply is performed to reduce the tem-
perature of water stored in the tub such that the magni-
tude of instantaneous negative pressure generated in

21 22 



EP 3 252 197 A1

13

5

10

15

20

25

30

35

40

45

50

55

the tub when water is subsequently supplied for washing
is reduced.
[0185] At the comparative level sensing step (S720),
N3 times may be 4 to 10 times, preferably 5 times. The
reason that intermittent water supply is performed N3
times at the comparative level sensing step (S720) is
that, when the comparative level of water is sensed after
1 to 3 times of intermittent water supply, the sensed com-
parative level of water may not reflect the level of water
in the tub when a small amount of water is actually sup-
plied into the tub. Consequently, the intermittent water
supply is performed at least 5 times to set the compara-
tive level of water to be used at the water level comparison
step (S730).
[0186] The highest one of the comparative levels of
water sensed N3 times is selected as the comparative
level of water sensed at the water level comparison step
(S730). In the case in which the level of water in the tub
is indirectly measured (i.e. in the case in which the water
level frequency of the water level pipe communicating
with the sealed tub is measured), the level of water in the
tub at which the highest one of the water level frequencies
sensed during N3 times of intermittent water supply is
sensed is selected as the sensed comparative level of
water. The reason for this is that, when the water level
frequency is highest, the level of water in the tub is high-
est.
[0187] At the water level comparison step (S730), the
sensed comparative level of water is compared with the
sensed initial level of water.
[0188] When the difference between the comparative
level of water and the initial level of water is less than a
predetermined value, water is directly supplied to the
washing level without additional intermittent water sup-
ply, and then main washing is performed. The reason for
this is that, upon determining that the difference between
the initial level of water and the comparative level of water
measured in the case in which negative pressure is gen-
erated in the tub 4 through previous N3 times of intermit-
tent water supply is not great, it may be determined that
the temperature of the heated water in the tub has been
sufficiently lowered.
[0189] As a result, it may be determined that high neg-
ative pressure will not be generated in the tub 4 even
when water is subsequently supplied for main washing.
In this case, no additional water supply is performed (i.e.
N4 = 0).
[0190] When the difference between the comparative
level of water and the initial level of water exceeds the
predetermined value, the number of times of additional
intermittent water supply is increased. That is, N4 is not
fixed but varies depending on the difference. N4 may be
preset and stored in the form of a table.
[0191] Meanwhile, in the case in which the method of
controlling the laundry treatment apparatus is temporarily
stopped or completely stopped during intermittent water
supply, the negative pressure prevention step (S700) is
performed again from the beginning. That is, in the case

in which the laundry treatment apparatus is temporarily
stopped or completely stopped during intermittent water
supply, the comparative level sensing step (S720), the
water level comparison step (S730), and the additional
water supply step (S740) are sequentially performed.
[0192] When the laundry treatment apparatus is tem-
porarily stopped or completely stopped, therefore, the
case in which the temperature of water stored in the tub
is unexpectedly changed, such as the case in which no
water is supplied through the water supply unit 7, is pro-
vided for, and negative pressure is prevented from being
generated in the tub.
[0193] When intermittent water supply is performed
several times after the interior of the tub is heated and
before washing water supply for washing is performed,
followed by washing water supply, as shown in FIG. 7B,
negative pressure may be instantaneously generated in
the tub during the washing water supply. However, the
generated negative pressure is not sufficiently high to
deform the tub cover or the door or to unlock the
push/open button type locking unit of the door. As a result,
the door is not opened.
[0194] Hereinbefore, the method of controlling the
laundry treatment apparatus to prevent instantaneous
and abrupt difference in pressure between the inside and
the outside of the tub 4 has been described.
[0195] Hereinafter, the structural features of the laun-
dry treatment apparatus for preventing instantaneous
and abrupt difference in pressure between the inside and
the outside of the tub 4 will be described.
[0196] The laundry treatment apparatus according to
the present invention may include an air channel unit for
allowing the inside and the outside of the tub to commu-
nicate with each other. When high negative pressure or
positive pressure is generated in the tub 4, therefore, air
may flow through the air channel unit, whereby it is pos-
sible to prevent instantaneous and abrupt difference in
pressure between the inside and the outside of the tub 4.
[0197] FIG. 11 is a view showing the state in which the
door of the laundry treatment apparatus according to the
present invention is open. FIG. 12 is a partial sectional
view showing the laundry treatment apparatus according
to the present invention. FIG. 13 is a view showing a tub
air channel unit of the laundry treatment apparatus ac-
cording to the present invention. Hereinafter, the tub air
channel unit of the laundry treatment apparatus accord-
ing to the present invention will be described with refer-
ence to FIGs. 11 to 13.
[0198] The laundry treatment apparatus according to
the present invention may include a tub 4, including a tub
body 41 for storing water, a tub cover 43 defining the
upper surface of the tub body 41, an introduction port
431 formed through the tub cover 43 for allowing laundry
to be introduced therethrough, and a support port 433
provided in the tub cover 43 for supplying water to the
tub body 41, a drum 5 rotatably provided in the tub, the
drum 5 having an open surface communicating with the
introduction port 431, a door 45 for opening and closing
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the introduction port 431, and a tub air channel unit 47
provided in the tub cover 43 for allowing the inside and
the outside of the tub 4 to communicate with each other.
[0199] The tub body 41 is configured as a cylindrical
shape that is open at the upper side thereof, and has a
predetermined height. Wash water is stored in the tub
body 41. The tub cover 43 covers the upper side of the
tub body 41 to define space for storing wash water in the
tub 4. Consequently, the inside and the outside of the
tub 4 to communicate with each other only through the
introduction port 431, which is provided in the tub cover
43.
[0200] The introduction port 431 is a means for intro-
ducing laundry into the tub body 41 or removing the laun-
dry from the tub body 41. The introduction port 431 is
opened and closed by the door 45.
[0201] The introduction port 431 may be configured as
a polygonal shape, a circular shape, an oval shape, or a
half-moon shape. In the present invention, the introduc-
tion port 431 may be configured as a half-moon shape.
The reason for this is that, even when the drawer 3 is
completely withdrawn from the cabinet 2, as shown in
FIG. 1, the upper surface of the tub 4 is not entirely visible.
In the case in which the introduction port 431 is provided
only in the portion of the upper surface of the tub 4 that
is withdrawn from the cabinet 2, the introduction port 431
may be configured as a half-moon shape. In this case,
the half-moon shape introduction port 431 includes a
straight part 431a and a curved part 431b connected to
the straight part 431a.
[0202] The introduction port 431 is provided at the front
side of the tub cover 43 (i.e. in the positive x-axis direc-
tion). The reason for this is that, when the drawer 3 is
withdrawn, the introduction port 431 is visible such that
laundry can be introduced into or removed from the drum
5.
[0203] The sectional area of the introduction port 431
may be greater than half the sectional area of the upper
surface of the tub cover 43. Meanwhile, the central axis
of the tub 4 or the drum 5 may be located in the introduc-
tion port 431 such that the laundry received in the drum
5 is easily visible.
[0204] The supply port 433 is provided in the portion
of the tub cover 43 at which the introduction port 431 is
not provided. That is, the supply port 433 is provided in
the upper surface of the tub cover 43 at the rear side of
the introduction port 431. In the case in which the intro-
duction port 431 is configured as a half-moon shape, the
supply port 433 is provided in the tub cover 43 so as to
be spaced apart from the straight part 431a of the intro-
duction port 431. Even when the drawer 3 is completely
withdrawn from the cabinet 2, the supply port 433 is not
exposed through the open surface 21 of the cabinet 2,
with the result that the supply port 433 is not visible.
[0205] Meanwhile, the tub air channel unit 47 is con-
figured to allow the inside and the outside of the tub 4 to
communicate with each other. When negative pressure
is generated in the tub 4, air moves from the outside to

the inside of the tub 4 through the tub air channel unit
47. When positive pressure is generated in the tub 4, air
moves from the inside to the outside of the tub 4 through
the tub air channel unit 47. Consequently, it is possible
to prevent the door 45 from being opened or the tub 4
from being deformed due to instantaneous and abrupt
difference in pressure between the inside and the outside
of the tub 4. In addition, it is possible to prevent noise
from being generated between the door 45 and the tub 4.
[0206] The tub air channel unit 47 may include an air
hole 471 formed through the tub cover 43 such that air
can directly flow between the inside and the outside of
the tub through the air hole 471.
[0207] The tub air channel unit 47 is provided between
the introduction port 431 and the supply port 433. In other
words, the tub air channel unit 47 may be provided in the
central part of the tub cover 43. The water stored in the
tub 4 moves upward due to the rotation of the drum 4.
The upwardly moving water moves upward along the in-
ner circumferential surface of the tub body 41 and reach-
es the edge of the tub cover 43. Some of the upwardly
moving water reaches the center of the tub cover 43. In
order to maximally prevent water from being discharged
from the tub 4, therefore, the tub air channel unit 47 may
be provided between the introduction port 431 and the
supply port 433, i.e. in the central part of the tub cover 43.
[0208] Meanwhile, the tub air channel unit 47 is pro-
vided in the upper surface of the tub cover, which is at
the rear side of the introduction port 431. In this case,
the tub air channel unit 47 is not exposed to the outside
of the cabinet when the drawer is completely withdrawn
from the cabinet, with the result that the tub air channel
unit 47 is not visible.
[0209] The air hole 471 formed through the tub cover
43 may include a first air hole 472 and a second air hole
473 having a larger sectional area than the first air hole
472. In other words, the diameter of the second air hole
473 is greater than that of the first air hole 472.
[0210] The second air hole 473 is closer to an imagi-
nary line C interconnecting the centers of the supply port
433 and the introduction port 431 than the first air hole
472. In other words, the second air hole 473, the diameter
of which is relatively large, is close to the central part of
the tub 4, and the first air hole 473, the diameter of which
is relatively small, is distant from the central part of the
tub 4. As a result, it is possible to maximally prevent a
stream of water moving upward in the tub 4 from being
discharged to the outside through the air hole 471.
[0211] The air hole 471 may include a first group 4721
constituted by a plurality of first air holes 472 and a sec-
ond group 4731 constituted by a plurality of second air
holes 473. That is, the first group 4721 is a region in which
a plurality of first air holes 472 is provided, and the second
group 4731 is a region in which a plurality of second air
holes 473 is provided.
[0212] The second group 4731 is closer to the imagi-
nary line interconnecting the centers of the supply port
433 and the introduction port 431 than the first group
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4721, and the first group 4721 is farther from the imagi-
nary line than the second group 4731. In addition, the
second group 4731 is closer to the center of the tub 4
than the first group 4721, and the first group 4721 is fur-
ther from the center of the tub 4 than the second group
4731. Consequently, it is possible to maximally prevent
a stream of water moving upward in the tub 4 from being
discharged out of the tub.
[0213] In order to prevent the water discharged out of
the tub 4 through the air hole 471 from flowing to other
components provided in the cabinet 2, the tub cover 43
may be provided in the upper surface thereof with a re-
cess 474. In this case, the air hole 471 is provided in the
bottom surface of the recess 474. Consequently, the wa-
ter discharged out of the tub 4 through the air hole 471
is temporarily stored in the recess 474. When the rotation
of the drum 5 is stopped, the water stored in the recess
474 flows into the tub 4 through the air hole 471.
[0214] Alternatively, in order to prevent the water dis-
charged out of the tub 4 through the air hole 471 from
flowing to other components provided in the cabinet 2,
the tub cover 43 may be provided on the upper surface
thereof with a partition wall 475, which protrudes to define
a space part 474 that is open upward. In this case, the
air hole 471 is provided in the bottom surface of the space
part 474. The partition wall 475 is provided along a plu-
rality of air holes 471 to form a closed loop. Consequently,
the water discharged out of the tub 4 through the air holes
471 is temporarily stored in the space part, and then flows
into the tub 4 through the air holes 471.
[0215] Meanwhile, each of the air holes 471 is provided
with a net 476. The net 476 is formed by a plurality of
lines that intersect, and has a plurality of gaps. The net
476 is provided to block a corresponding one of the air
holes 471. The nets 476 maximally prevent wash water
or bubbles from flowing through the air holes 471, and
allow air to flow through the air holes 471.
[0216] The nets 476 are provided in the first air holes
472 and the second air holes 473 to prevent wash water
or bubbles from flowing through the first air holes 472
and the second air holes 473. The nets 476 may be made
of stainless steel or plastic.
[0217] The reason that a plurality of air holes 471 is
formed is that, if a single air hole is formed so as to have
the same area as a plurality of air holes, the air hole may
be closed by water film. Water is cohesive, whereby water
film is easily formed. Consequently, a single air hole and
a single net may be blocked by water film formed by water
and bubbles. As a result, air may not flow between the
inside and the outside of the tub 4 due to negative pres-
sure instantaneously and abruptly in the tub 4. In contrast,
some of the air holes may be blocked by water film formed
by water and bubbles; however, the other air holes are
not blocked by the water film, whereby air may flow be-
tween the inside and the outside of the tub 4.
[0218] Meanwhile, the laundry treatment apparatus
according to the present invention may further include a
filter 477 provided in the recess 474 or the space part

474. The filter 477 absorbs water or bubbles flowing
through the air hole 471 to prevent the water or bubbles
from being discharged from the upper surface of the tub
cover 43 to the outside.
[0219] Meanwhile, the laundry treatment apparatus
according to the present invention may further include a
door air channel unit 49 provided in the door 45 for allow
the inside and the outside of the tub 4 to communicate
with each other.
[0220] Consequently, it is possible to prevent instan-
taneous and abrupt difference in pressure between the
inside and the outside of the tub 4.
[0221] FIG. 14 is a view showing a door air channel
unit of the laundry treatment apparatus according to the
embodiment of the present invention. FIG. 15 is a sec-
tional view of the door air channel unit of the laundry
treatment apparatus according to the embodiment of the
present invention. The door air channel unit 49 will be
described with reference to FIGs. 14 and 15.
[0222] The door air channel unit 49 is provided in the
door 45, unlike the tub air channel unit 47, which is pro-
vided in the tub cover 43.
[0223] The door 45 opens and closes the introduction
port 431. The door 45 includes a frame 451 hingedly con-
nected to the tub cover 43 and a window 455 provided
at the frame 451.
[0224] The window 455 is provided in the frame 451
so as to surround the window 455. The shape of the frame
451 may be configured to correspond to that of the intro-
duction port 431 (see FIG. 1), or may be configured to
cover the introduction port (see FIG. 14).
[0225] The frame 451 includes a hinge socket 453a,
into which a hinge shaft 435 provided on the upper sur-
face of the tub cover 43 is inserted such that the frame
451 is hingedly connected to the tub cover 43.
[0226] The hinge shaft 435 protrudes from the upper
surface of the tub cover 43. The hinge socket 453a is
provided inside thereof with a predetermined space, into
which the hinge shaft 435 is inserted. The hinge socket
453a is formed at the rear end of the frame 451. Two
hinge sockets 453a are provided at the rear end of the
frame 451 so as to be spaced apart from each other.
[0227] The window 455 may be made of a transparent
material such that a user can check the interior of the tub
body 41 when the drawer 3 is withdrawn from the cabinet
2. The window 455 is provided in a window mounting part
formed through the frame 451. The shape of the window
455 may be configured to correspond to that of the intro-
duction port 431. Alternatively, the area of the window
455 may be less than that of the introduction port 431.
[0228] In order to prevent the water in the tub body 41
from being discharged out of the tub body 41 through the
introduction port 431, one of the frame 451 and the tub
cover 43 may be provided with a sealing portion 459 for
sealing the space between the frame 451 and the intro-
duction port 431 when the door 45 closes the introduction
port 431.
[0229] The sealing portion 459 is made of rubber.
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When the door 45 is fastened to the introduction port 431
via the hook, the sealing portion 459 seals the gap be-
tween the door 45 and the tub cover 43 while pressing
the lower surface of the door 45 and the upper surface
of the tub cover 43. The shape of the sealing portion 459
may be configured to correspond to that of the introduc-
tion port 431.
[0230] The sealing portion 459 may be mounted to a
sealing portion fixing part 459a provided at the frame
451. The sealing portion fixing part 459a may be con-
cavely provided in the lower surface of the frame 451 so
as to have a predetermined depth. Alternatively, the seal-
ing portion fixing part 459a may include two fixing part
partition walls 475 protruding from the lower surface of
the frame 451 to a predetermined height. The fixing part
partition walls 475 are spaced apart from each other.
Each of the fixing part partition walls 475 is formed so as
to have a closed loop. The sealing portion 459 is mounted
between the fixing part partition walls 475.
[0231] The sealing portion fixing part 459a may be pro-
vided around the window 455. The shape of the sealing
portion fixing part 459a may be configured to correspond
to that of the introduction port 431.
[0232] The sealing portion 459 includes an attachment
and detachment protrusion 459b protruding toward the
door 45 such that the sealing portion 459 is easily at-
tached to and detached from the door 45. The door 45
includes a sealing portion insertion part 459c, into which
the attachment and detachment protrusion 459b is in-
serted so as to be fixed to the door 45. The sealing portion
insertion part 459c is provided inside the sealing portion
fixing part 459a.
[0233] Meanwhile, the door air channel unit 49 may be
formed through the door 45 or the frame 451 to allow the
inside and the outside of the tub 4 to communicate with
each other.
[0234] Steam or hot water generated in the tub 4 may
be discharged through the door air channel unit 49. In
order to prevent injury, therefore, the door air channel
unit 49 may be located at the vicinity of the shaft of the
frame 451. In other words, the door air channel unit 49
may be provided at the rear end of the frame 451 or be-
tween the frame 451 and the hinge socket 453a.
[0235] The door air channel unit 49 may extend from
the upper surface to the lower surface of the door 45 or
the frame 451. If steam or hot water generated in the tub
4 is discharged through the upper surface of the door 45
or the frame 451, however, a safety-related accident may
occur.
[0236] In order to solve the above problem, the end of
the door air channel unit 49, which allows the inside and
the outside of the tub 4 to communicate with each other,
may be provided in the lower surface of the door 45 or
the frame 451.
[0237] Specifically, the door air channel unit 49 may
include a hollow portion 495 provided in the door 45, a
first air channel 491 for allowing the inside of the tub and
the hollow portion 495 to communicate with each other,

and a second air channel 493 for allowing the outside of
the tub 4 and the hollow portion 495 to communicate with
each other.
[0238] In this case, the end of the first air channel 491
and the end of the second air channel 493 communicate
with the lower side (i.e. the lower surface) of the door 45
such that steam or hot water discharged from the tub 4
is not directly transmitted to a user.
[0239] The end of the first air channel 491 communi-
cates with the inside of the tub 4. Consequently, the end
of the first air channel 491 may be provided adjacent to
the center of the tub 4 in order to maximally prevent water
or bubbles from being introduced into the first air channel
491. The end of the second air channel 493 communi-
cates with the outside of the tub 4. Consequently, the
end of the second air channel 493 may be provided far-
ther from the center of the tub 4 than the end of the first
air channel 491.
[0240] The end of the first air channel 491 is provided
outside the sealing portion fixing part 459a, and the end
of the second air channel 493 is provided inside the seal-
ing portion fixing part 459a.
[0241] The end of the first air channel 491 may be pro-
vided at the center of the door 45 or the frame 451 in the
leftward-rightward direction (i.e. the Y-axis direction or
the lateral direction), and the end of the second air chan-
nel 493 may be provided between the frame 451 and the
hinge socket 453a. In this case, the hollow portion 495,
which communicates with the first air channel 491 and
the second air channel 493, is provided in the frame 451
in the leftward-rightward direction.
[0242] The hollow portion 495 may be provided above
the sealing portion fixing part 459a. The hollow portion
495 and the sealing portion fixing part 459a may com-
municate with each other through the sealing portion in-
sertion part 459c. The attachment and detachment pro-
trusion 459b of the sealing portion 459 may be inserted
and fastened into the hollow portion 495 through the seal-
ing portion insertion part 459c.
[0243] The present invention has the effect of prevent-
ing instantaneous and abrupt difference in pressure be-
tween the inside and the outside of the tub 4 owing to
the above structural features thereof.
[0244] In addition, the present invention has the effect
of preventing noise from being generated by air flowing
through the gap between the door 45 and the tub cover
43 when the door 45 is opened or closed.
[0245] Furthermore, the present invention has the ef-
fect of preventing the water level sensor 102 from incor-
rectly measuring the level of water, which may occur due
to the instantaneous difference in pressure between the
inside and the outside of the tub 4.
[0246] As previously described, the laundry treatment
apparatus according to the previous embodiment may
be an auxiliary laundry treatment apparatus that is cou-
pled to a main laundry treatment apparatus. For example,
a general washing apparatus may be referred to as a first
washing apparatus, and a washing apparatus according
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to this embodiment may be referred to as a second wash-
ing apparatus. In this case, the first washing apparatus
and the second washing apparatus may constitute a sin-
gle laundry treatment apparatus. The first washing ap-
paratus and the second washing apparatus may be sep-
arately manufactured so as to be capable of being cou-
pled to each other. The second washing apparatus may
be disposed on or under the first washing apparatus.
[0247] Hereinafter, an embodiment of a laundry treat-
ment apparatus including a first washing apparatus and
a second washing apparatus provided in a single cabinet
will be described. The basic features of the second wash-
ing apparatus may be identical to those of the previous
embodiment. That is, since the height and volume of the
second washing apparatus are smaller than those of the
first washing apparatus, the possibility of bubble gener-
ation is high, and it is critical to prevent the generation of
bubbles.
[0248] As shown in FIGs. 16 and 17, a laundry treat-
ment apparatus according to another embodiment of the
present invention includes a front loading type laundry
treatment apparatus 200 and a top loading type laundry
treatment apparatus 100 disposed on the front loading
type laundry treatment apparatus.
[0249] The top loading type laundry treatment appara-
tus 100 may be integrally coupled to the front loading
type laundry treatment apparatus 200.
[0250] The front loading type laundry treatment appa-
ratus is a laundry treatment apparatus configured such
that an opening is provided in the front of the laundry
treatment apparatus and such that the shaft of a drum is
parallel to the ground or inclined from the ground by a
predetermined angle, and the top loading type laundry
treatment apparatus is a laundry treatment apparatus
configured such that an opening is provided in the top of
the laundry treatment apparatus and such that the shaft
of a drum is perpendicular to the ground.
[0251] The front loading type laundry treatment appa-
ratus 200 may be defined as a first laundry treatment
apparatus, and the top loading type laundry treatment
apparatus 100 may be defined as a second laundry treat-
ment apparatus.
[0252] The laundry treatment apparatus according to
this embodiment may be configured such that the front
loading type laundry treatment apparatus 200 and the
top loading type laundry treatment apparatus 100 are
separately provided, such that the front loading type laun-
dry treatment apparatus 200 and the top loading type
laundry treatment apparatus 100 are coupled to each
other, or such that the front loading type laundry treat-
ment apparatus 200 and the top loading type laundry
treatment apparatus 100 are integrated.
[0253] The laundry treatment apparatus according to
this embodiment may include a first cabinet 210 having
a first opening 217 formed in the front thereof, a first laun-
dry receiving unit 220 and 240 provided in the first cabinet
210 for receiving laundry, a second cabinet 110 provided
on the first cabinet 210, the second cabinet 110 having

a second opening 111 formed in the top thereof, and a
second laundry receiving unit 120 and 140 provided in
the second cabinet 110 for receiving laundry. The second
laundry receiving unit 120 and 140 may be a drum, which
may be rotatably provided in a tub 4.
[0254] The first cabinet 210 may define the external
appearance of the first laundry treatment apparatus 200,
and the second cabinet 110 may define the external ap-
pearance of the second laundry treatment apparatus
100.
[0255] In addition, the first cabinet 210 and the second
cabinet 110 may be coupled to each other to define the
entire external appearance of the laundry treatment ap-
paratus according to this embodiment.
[0256] The first cabinet 210 may be provided at the
front thereof with a first display unit 295 for displaying the
state of the first laundry treatment apparatus 200, a first
input unit 291 for allowing an operation command of the
first laundry treatment apparatus 200 to be input, and a
first controller 290 for controlling the operation of the first
laundry treatment apparatus 200.
[0257] In addition, the second cabinet 110 may be pro-
vided at the top thereof with a second display unit 195
for displaying the state of the second laundry treatment
apparatus 100, a second input unit 191 for allowing an
operation command of the second laundry treatment ap-
paratus 100 to be input, and a second controller 190 for
controlling the operation of the second laundry treatment
apparatus 100.
[0258] In the case in which the second laundry treat-
ment apparatus 100 is coupled to the upper part of the
first laundry treatment apparatus 200 or in the case in
which the first laundry treatment apparatus 200 and the
second laundry treatment apparatus 100 are integrated,
one selected from between the first controller 290 and
the second controller 190 may control both the first laun-
dry treatment apparatus and the second laundry treat-
ment apparatus.
[0259] In addition, operation commands may be input
to both the first laundry treatment apparatus and the sec-
ond laundry treatment apparatus through the first input
unit 291, or operation commands may be input to both
the first laundry treatment apparatus and the second
laundry treatment apparatus through the second input
unit 191.
[0260] Each of the first display unit 295 and the second
display unit 195 may include a panel, such as an LCD
panel or an LED panel. In addition, each of the first display
unit 295 and the second display unit 195 may include a
speaker for outputting a sound to provide a user with
information.
[0261] That is, the first display unit 295 and the second
display unit 195 may display information about the laun-
dry treatment apparatuses, and an alarm may be output
to provide the user with information.
[0262] Meanwhile, the first laundry treatment appara-
tus 200 may be configured as a washing apparatus for
washing laundry using detergent and water or as a drying
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apparatus for drying laundry using hot air.
[0263] In the case in which the first laundry treatment
apparatus 200 is configured as a washing apparatus, the
first laundry receiving unit 220 and 240 may include a
first tub 220 having a first introduction port 221 that com-
municates with the first opening 217 and providing space
for storing water and a first drum 240 rotatably provided
in the first tub 220 for receiving laundry.
[0264] In the case in which the first laundry treatment
apparatus 200 is configured as a drying apparatus, the
first laundry receiving unit 220 and 240 may include a
first drum 240 rotatably provided in the first cabinet 210
for receiving laundry.
[0265] FIGs. 16 and 17 show the case in which the first
laundry treatment apparatus 200 is configured as a wash-
ing apparatus. However, the case in which the first laun-
dry treatment apparatus 200 is configured as a drying
apparatus is not excluded.
[0266] In addition, the second laundry treatment appa-
ratus 100 may be configured as a washing apparatus for
washing laundry using detergent and water or as a drying
apparatus for drying laundry using hot air.
[0267] In the case in which the second laundry treat-
ment apparatus 100 is configured as a washing appara-
tus, the second laundry receiving unit 120 and 140 may
include a second tub 120, having a second introduction
port 121 that communicates with the second opening 111
and providing space for storing water, and a second drum
140, rotatably provided in the second tub 120 for receiv-
ing laundry.
[0268] A water level sensor 127 for sensing the level
of water in the second tub 120 may be provided at one
side of the second tub 120, and a temperature sensor
128 for sensing the temperature of the second tub 120
may be provided at the inner circumferential surface of
the second tub 120.
[0269] In the case in which the second laundry treat-
ment apparatus 100 is configured as a drying apparatus,
the second laundry receiving unit 120 and 140 may in-
clude a second drum 140 rotatably provided in the second
cabinet 110 for receiving laundry.
[0270] FIGs. 16 and 17 show the case in which the
second laundry treatment apparatus 100 is configured
as a washing apparatus. However, the case in which the
second laundry treatment apparatus 100 is configured
as a drying apparatus is not excluded.
[0271] The first laundry treatment apparatus 200 may
include a first door 230 for opening and closing the first
opening 210. The first door 230 may be called as a first
cabinet door. The first door 230 may include a door gas-
ket 231 for sealing the first introduction port 221 formed
in the first tub 220 when the first opening 210 is closed.
[0272] Meanwhile, the first laundry treatment appara-
tus 200 may include a first water supply unit 260 for sup-
plying water to the first tub 220 and a first drainage unit
270 for draining water from the first tub 220.
[0273] The first water supply unit 260 may include a
first water supply pipe 261 for supplying water from an

external water supply source to the first tub 220, a deter-
gent box 220 for mixing detergent with the water supplied
to the first water supply pipe 261 and supplying the mix-
ture to the first tub 220, and a first supply pipe 263 con-
necting the detergent box 220 to the first tub 220 for sup-
plying the water and the detergent to the first tub 220.
[0274] The first drainage unit 270 may include a first
drainage pipe 272 provided under the first tub 220 for
draining water from the first tub 220 and a first drainage
pump 271 for draining water in the first drainage pipe 272
out of the first cabinet 210.
[0275] Meanwhile, the first laundry treatment appara-
tus 200 may include a supporting and damping unit 280
for supporting the first tub 220 in the first cabinet 210 and
damping vibration generated from the first tub 220 such
that the vibration is not transmitted to the first cabinet 210.
[0276] The supporting and damping unit 280 may be
configured as a damper, a spring, or a combination there-
of. A plurality of supporting and damping units may be
provided.
[0277] A supporting and damping unit 280 may be pro-
vided at the upper part or the lower part of the first tub
220, or supporting and damping units 280 may be pro-
vided at the upper part and the lower part of the first tub
220.
[0278] Meanwhile, the first laundry treatment appara-
tus 200 may include a first driving unit 250 for rotating
the first drum 230.
[0279] The first driving unit 250 may include a first sta-
tor 251 provided at the rear surface of the first tub 220
for generating a rotating magnetic field, a first rotor 252
configured to be rotated by the rotating magnetic field
generated by the first stator 251, and a shaft 253 having
one end connected to the first rotor 252 and the other
end extending through the first tub 220 so as to be con-
nected to the first drum 240.
[0280] The shaft 252 may be configured to be parallel
to the ground or to be inclined upward from the ground.
[0281] The first drum 240 may include a lifter 241 for
lifting and dropping laundry when the first drum 240 is
rotated to improve washing performance. In addition, the
first drum 240 may be provided in the inner circumferen-
tial surface thereof with a plurality of through holes 242
through which water is introduced or discharged.
[0282] Meanwhile, the height of the second laundry
treatment apparatus 100 is limited, since the second
laundry treatment apparatus 100 is disposed on the first
laundry treatment apparatus 200. That is, if the second
laundry treatment apparatus 100 is higher, the washing
capacity of the second laundry treatment apparatus 100
is further increased; however, it is difficult for a user to
access the second opening 111.
[0283] As a result, the second tub 120 is relatively low,
with the result that water or laundry received in the sec-
ond tub 120 may be discharged out of the second tub 120.
[0284] For this reason, the second tub 120 may include
a tub door 130 for opening and closing the second intro-
duction port 121. The tub door 120 closes the second
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introduction port 121 to prevent water or laundry received
in the second tub 120 from being discharged out of the
second tub 120.
[0285] The tub door 130 may be hingedly provided at
the top of the second tub 120.
[0286] The tub door 130 may include a frame 131
hingedly coupled to the second tub via a door hinge 132,
a window 133 provided in the frame, and a door handle
134 for separably coupling the frame 131 to the second
tub 120.
[0287] The window 133 may be made of a transparent
material such that a user can check the interior of the
second tub 120.
[0288] Meanwhile, in order to prevent the water in the
second tub 120 from being discharged out of the second
tub 120 through the second introduction port 121, a seal-
ing part 135 for sealing the space between the frame 131
and the second introduction port 121 when the tub door
130 closes the second introduction port 121 may be pro-
vided at one selected from between the frame 131 and
the inner circumferential surface of the second introduc-
tion port 121.
[0289] The second laundry treatment apparatus 100
may include a second water supply unit 160 for supplying
water to the second tub 120 and a second drainage unit
170 for draining water from the second tub 120.
[0290] The second water supply unit 160 may include
a second water supply pipe 161 for supplying water from
an external water supply source to the second tub 120
and a water supply valve 162 for adjusting the flow rate
in the second water supply pipe 161.
[0291] The second drainage unit 170 may include a
second drainage pipe 172 provided under the second
tub 120 for draining water from the second tub 120 and
a second drainage pump 171 communicating with the
second drainage pipe 172 for draining water in the sec-
ond drainage pipe 172 out of the second cabinet 110.
[0292] The second water supply unit 160 and the sec-
ond drainage unit 170 may be provided separately from
the first water supply unit 260 and the first drainage unit
270, respectively.
[0293] The second water supply unit 160 and the sec-
ond drainage unit 170 may be integrally formed with the
first water supply unit 260 and the first drainage unit 270,
respectively, or may diverge from the first water supply
unit 260 and the first drainage unit 270, respectively.
[0294] The reasons for this are that the second laundry
treatment apparatus 100 may be separably coupled to
the first laundry treatment apparatus 200 or the second
laundry treatment apparatus 100 and that the first laundry
treatment apparatus 200 may be independently provid-
ed.
[0295] The top of the second cabinet 110 may be de-
fined by a cover door 116. The cover door 116 may be
hingedly provided at one side of the second cabinet 110.
The cover door 116 may be hingedly coupled to the sec-
ond cabinet 110 via a cover hinge 117. The cover hinge
117 may be provided at one side of the cover door 116.

[0296] The second drum 140 may include a drum in-
troduction port 141 communicating with the second in-
troduction port 111. In addition, the second drum 140
may be provided in the inner circumferential surface
thereof with a plurality of through holes 142, through
which water is introduced from or discharged to the sec-
ond tub 120.
[0297] Meanwhile, the second laundry treatment ap-
paratus 100 may include a second driving unit 150 for
rotating the second drum 140 in the second tub 120.
[0298] The second driving unit 150 may include a sec-
ond stator 151 fixed to the lower surface of the second
tub 120 for generating a rotating magnetic field, a second
rotor 152 configured to be rotated by the rotating mag-
netic field generated by the second stator 151, and a
shaft 153 having one end connected to the second rotor
152 and the other end extending through the second tub
120 so as to be connected to the second drum 140.
[0299] Meanwhile, although not shown, the second
laundry treatment apparatus 100 may include a heater
126 for heating the water stored in the second tub 120.
[0300] In addition, the second laundry treatment appa-
ratus 100 may include a temperature sensor 128 for
measuring the temperature of the second tub 120 and a
water level sensor 127 for sensing the level of water in
the second tub 120.
[0301] Meanwhile, the second laundry treatment ap-
paratus 100 may include a cover door 116 for opening
and closing the second opening 111.
[0302] The reason for this is that, if the second water
supply unit 160, the second drainage unit 170, and the
second driving unit 150, which are provided in the second
cabinet 110 and the second tub 120, are exposed to the
outside, the aesthetic appearance of the second laundry
treatment apparatus is deteriorated and a safety-related
accident may occur.
[0303] Meanwhile, the second laundry treatment ap-
paratus 100 may include a support unit 180 for supporting
the second tub 120 in the second cabinet 110.
[0304] The support unit 180 may include a first support
part 181 provided at the second cabinet 110, a second
support part 182 provided at the second tub 120, and a
connection part 183 for connecting the first support part
181 and the second support part 182 to each other.
[0305] The first support part 181 is provided higher
than the second support part 182. One end of the con-
nection part 183 is coupled and fixed to the first support
part 181, and the other end of the connection part 183
supports the second support part 182 such that the sec-
ond tub 120 is fixed in the second cabinet 110.
[0306] The first support part 181 may be configured as
a first bracket protruding from the second cabinet 110.
The second support part 182 may be configured as a
second bracket protruding from the second tub 120. The
connection part 183 may connect the first bracket and
the second bracket to each other. The connection part
183 may be configured to be perpendicular to the ground.
[0307] Consequently, the volume of the support unit
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180, including the connection part 183, may be mini-
mized, whereby the washing capacity of the second tub
120 may be further increased.
[0308] The connection part 183 may include a first con-
nection part 183a extending through the first support part
281 so as to be located in the first support part 281, a
second connection part 183b extending through the sec-
ond support part 182 so as to support the second support
part 182, and a connection bar 183c for connecting the
first connection part 183a and the second connection part
183b to each other.
[0309] The diameter of the first connection part 183a
and the second connection part 183b may be greater
than that of the connection part 183c. The first connection
part 183a and the second connection part 183b may be
formed in the shape of a disc, a hemisphere, or a sphere.
Consequently, the connection part 183 may be stably
coupled to the first support part 181 and to the second
support part 182.
[0310] According to an embodiment of the present in-
vention, it is possible to provide a laundry treatment ap-
paratus that is capable of preventing abrupt negative
pressure from being generated in a tub and a method of
controlling the same.
[0311] According to an embodiment of the present in-
vention, it is possible to provide a laundry treatment ap-
paratus that is capable of preventing abrupt negative
pressure from being generated in a tub irrespective of
the temperature of water supplied from the outside and
a method of controlling the same.
[0312] According to an embodiment of the present in-
vention, it is possible to provide a laundry treatment ap-
paratus that is capable of preventing a door from being
deformed or opened by negative pressure in a tub and
a method of controlling the same.
[0313] According to an embodiment of the present in-
vention, it is possible to a laundry treatment apparatus
that is capable of preventing instantaneously high neg-
ative pressure from being generated in a tub and a meth-
od of controlling the same.
[0314] According to an embodiment of the present in-
vention, it is possible to provide a laundry treatment ap-
paratus that is capable of preventing instantaneously
abrupt negative pressure from being generated in a tub
due to the amount of air being greater than the amount
of air flowing per unit time between the inside and the
outside of the tub and a method of controlling the same.
[0315] According to an embodiment of the present in-
vention, it is possible to provide the structure of a tub that
is capable of allowing air to be introduced thereinto and
to be discharged therefrom and of maximally preventing
the introduction and discharge of wash water and bub-
bles and a laundry treatment apparatus including the
same.
[0316] According to an embodiment of the present in-
vention, it is possible to provide a laundry treatment ap-
paratus configured such that an air channel is formed in
a tub cover located at the uppermost side of space, and

the tub cover is coupled to a tub, whereby the manufac-
ture of the laundry treatment apparatus is easy and the
structure of the laundry treatment apparatus is simple.
[0317] Although the exemplary embodiments have
been illustrated and described as above, of course, it will
be apparent to those skilled in the art that the embodi-
ments are provided to assist understanding of the present
invention and the present invention is not limited to the
above described particular embodiments, and various
modifications and variations can be made in the present
invention without departing from the scope of the present
invention, and the modifications and variations should
not be understood individually from the viewpoint or
scope of the present invention.

Claims

1. A laundry treatment apparatus (100) comprising:

a cabinet (2) including a first opening (217) and
a second opening (111);
a first cabinet door (230) that is coupled to the
cabinet (2) and that is configured to open or
close the first opening;
a second cabinet door (116) that is coupled to
the cabinet (2) and that is configured to open or
close the second opening (111);
a first washing apparatus (200) that is located
in the cabinet (2) and that is configured to treat
laundry introduced into an interior area of the
first washing apparatus (200) through the first
cabinet door in a first direction; and
a second washing apparatus (100) that is con-
figured to treat laundry introduced into an interior
area of the second washing apparatus (100)
through the second cabinet door (116) in a sec-
ond direction, the second washing apparatus in-
cluding,

a tub (4) that is accessible through the sec-
ond opening (111) in a state in which the
second cabinet door (116) is opened, that
is configured to store water, and that in-
cludes a tub opening (44a) at a top of the
tub (4),
a tub cover (43) that is coupled to the tub
(4) and that covers the tub opening (44a),
and
a drum (5) that is located in the tub (4) and
that is configured to rotate about a shaft, the
shaft extending in the second direction,
characterized in that

the tub cover (43) includes an air channel unit
(47, 49) that is configured to transfer air between
an interior area of the tub (4) and an exterior
area of the tub (4) in a state in which the second
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washing apparatus (100) is operated.

2. The laundry treatment apparatus according to claim
1, wherein the tub cover (43) is configured transfer
air between the interior area of the tub (4) and the
exterior area of the tub (4) only through the air chan-
nel unit (47, 49).

3. The laundry treatment apparatus according to claim
1 or 2, wherein the tub cover (43) includes:

a tub cover body (44) that is coupled to the tub
(4), an introduction port (431) through which
laundry is introduced, and
a tub door (45) that is coupled to the tub cover
body (44) and that is configured to open and
close the introduction port (431).

4. The laundry treatment apparatus according to claim
3, wherein the air channel unit (47, 49) includes at
least one air hole (471) formed in the tub cover body
(44).

5. The laundry treatment apparatus according to claim
4, wherein
the tub cover (43) includes:

a water supply port (433) through which water
is supplied into the interior area of tub (4) from
an external water supply source, and
wherein the introduction port (431) is located at
a first side of the tub cover and the water supply
port (433) and the air hole (471) are located at
a second side of the tub cover.

6. The laundry treatment apparatus according to claim
5, wherein the air hole (471) is located between the
introduction port (431) and the water supply port
(433).

7. The laundry treatment apparatus according to any
one of claims 4 to 6, wherein the air hole (471) in-
cludes;
a first air hole (472) that has a first sectional area, and
a second air hole (473) that has a second sectional
area, and
wherein the second sectional area is larger than the
first sectional area.

8. The laundry treatment apparatus according to any
one of claims 4 to 7, wherein the tub cover body (44)
includes a recess (474) that is recessed from an up-
per surface of the tub cover body and that is config-
ured to hold water discharged from the tub (4), and
wherein the air hole (471) includes a plurality of air
holes (471) that is located on a bottom surface of the
recess (474).

9. The laundry treatment apparatus according to claim
8, wherein each of the plurality of air holes (471) is
includes a mesh (476).

10. The laundry treatment apparatus according to claim
8 or 9, further comprising a filter (477) that is coupled
to the recess (474).

11. The laundry treatment apparatus according to any
one of claims 3 to 10, wherein the tub door (45) of
the tub cover (43) includes the air channel unit (47,
49).

12. The laundry treatment apparatus according to any
one of claims 3 to 11, wherein the air channel unit
(47, 49) includes:

a hollow portion (495) that is located at the tub
door (45);
a first air channel (491) that is configured to
transfer air between the interior area of the tub
(4) and the hollow portion; and
a second air channel (493) that is configured to
transfer air between the exterior area of the tub
(4) and the hollow portion.

13. The laundry treatment apparatus according to claim
12, further comprising:

a sealing portion (459) that is configured to seal
a space between the introduction port (431), the
tub door (45), and a sealing portion fixing part
(459a) to which the sealing portion (459) is cou-
pled and that is located adjacent to the hollow
portion (495).

14. The laundry treatment apparatus according to claim
13, wherein the sealing portion (459) includes a
closed loop, and wherein the air channel unit (47,
49) extends between an inner area of the closed loop
and an outer area of the closed loop.

15. The laundry treatment apparatus according to any
one of claims 3 to 14, wherein the tub door (45) in-
cludes:

a frame (451) that is configured to rotate and
that is coupled to the tub cover body (41);
a transparent window (455) that is coupled to
the frame (451); and
a sealing portion (459) that is coupled to an inner
surface of the tub door (45) and that is configured
to seal the introduction port (431).

16. The laundry treatment apparatus according to claim
15, wherein
the tub door (45) further includes a washing guide
(456) that is configured to guide water in the tub (4)
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into a central area of the tub (4) from an edge area
of the tub (4) in a state in which the drum is rotated

17. The laundry treatment apparatus according to any
one of claims 8 to 16, further comprising a filter (477)
that is coupled to the recess (474), through which air
introduced from the air holes (471) passes, and that
is configured to absorb water and bubbles from the
air holes (471).
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