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(54) DISHWASHER

(57) The present invention relates to a dishwasher
that is configured to turn on an indicator only when a door
is closed, so that when the door is opened and the bottom
surface to which a visible light beam is irradiated is
covered by the door, the indicator is turned off to prevent
unnecessary power consumption, and is configured to
apply an animation effect to a visual image displayed
through the indicator when it is confirmed that a user is
close to the dishwasher.

EP
4
74
0
82
6
A
1

Processed by Luminess, 75001 PARIS (FR)



2

1 EP 4 740 826 A1 2

Description

[Technical Field]

[0001] The present invention relates to a dishwasher,
and more specifically, to a dishwasher configured to turn
on an indicator only when a door is in a closed state, so
that when the door is opened and a floor surface to which
a visible light beam is irradiated is covered by the door,
the indicator is turned off to prevent unnecessary power
consumption, and configured to apply an animation effect
to a visual image displayed through the indicator when it
is confirmed that a user is close to the dishwasher, so that
the user can intuitively recognize whether the dishwasher
is operating normally or whether the washing course is
progressing normally.

[Background Art]

[0002] A dishwasher is a device which sprays washing
water such as water to a wash target such as tableware,
cooking utensils and the like accommodated therein to
wash the wash target. At this time, the washing water
used for washing the wash target may contain a deter-
gent.
[0003] Ordinarily, the dishwasher is constructed by
including a tub forming a washing space therein, a sto-
rage part accommodating the wash target in the tub, a
spray arm spraying the washing water to the storage part,
and a sump storing an amount of water therein and
supplying the washing water to the spray arm.
[0004] By using this dishwasher, the time and effort
required to wash tableware and other wash target after a
meal can be reduced, contributing to user convenience.
[0005] Recently, the proportion of dishwashers dis-
posed in a built-in manner is gradually increasing for
the purpose of expanding the space for the kitchen.
[0006] In particular, more and more products have
been recently released, which have a cover panel at-
tached to the front surface of the doors so as to create a
sense of unity with the space in which the dishwasher is
disposed and the surrounding furniture.
[0007] The cover panel may be manufactured to have
the same material texture and color as the exterior of the
surrounding furniture in order to create a sense of unity
with the surrounding furniture.
[0008] However, when the dishwasher is disposed in a
built-in manner with the cover panel attached to the door
in this way, the cover panel is in a state of covering the
door generally.
[0009] As a result, the user has difficulty in intuitively
determining whether the dishwasher is operating.
[0010] In this regard, European Patent Publication No.
3945978 (Related Document 001) discloses a dish-
washer configured to irradiate a visible light beam toward
an outside floor surface through an optical unit disposed
in the door so as to allow the operating status of the
dishwasher to be visually checked.

[Disclosure]

[Technical Problem]

[0011] The optical unit provided in the dishwasher of
the aforementioned Related Document 001 is configured
so that the turned-on state of the optical unit is maintained
regardless of whether the door is open.
[0012] As a result, even when the floor surface on
which the visible light beam is irradiated is covered by
the door at the time of the opening of the dishwasher door,
the turned-on state of the optical unit is maintained,
resulting in the problem of unnecessary power consump-
tion.
[0013] Besides, the optical unit provided in the dish-
washer of Related Document 001 is configured so that
the turned-on state of the optical unit can be continuously
maintained even in a standby state in which the dish-
washer is not actually operating.
[0014] Thus, even when the user is aware that the
dishwasher is in a state capable of normal operation or
in a standby state, the optical unit is needlessly main-
tained in the turned-on state, resulting in the problem of
unnecessary power consumption.
[0015] Meanwhile, the optical unit provided in the dish-
washer of the aforementioned Related Document 001 is
configured so that the optical unit is maintained in the
turned-on stated regardless of whether the user is in
proximity.
[0016] Therefore, there is a problem in that it is difficult
to intuitively recognize whether the dishwasher is oper-
ating normally or whether the washing course is progres-
sing normally, only through the visible light beam dis-
played by the optical unit during operation of the dish-
washer or during progress of the washing course.
[0017] Due to this, there is a problem in that, in order for
the user to check whether the dishwasher is operating
normally or whether the washing course is progressing
normally, an additional confirmation procedure, such as
visually checking the display of the door, is required,
which may cause inconvenience to the user.
[0018] The present invention has been conceived to
solve the problems of the related art as described above,
and the first object thereof is to provide a dishwasher and
a control method thereof, which are configured to turn on
the indicator only when the door of the dishwasher is in a
closed state, so that the indicator is turned off when the
floor surface on which the visible light beam is irradiated
becomes covered by the door at the time of the opening of
the door, thereby preventing unnecessary power con-
sumption.
[0019] Additionally, the second object of the present
invention is to provide a dishwasher and a control method
thereof, which are configured to turn on the indicator for
only a predetermined time to allow the user to recognize
that the dishwasher is in a state capable of normal
operation or in a standby state, and then turn it off,
thereby limiting the turn-on time of the indicator to a
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minimum to minimize power consumption.
[0020] Further, the third object of the present invention
is to provide a dishwasher and a control method thereof,
which are configured to apply an animation effect to the
visual image displayed through the indicator when it is
confirmed that the user is in proximity to the dishwasher,
so that the user can intuitively recognize whether the
dishwasher is operating normally or whether the washing
course is progressing normally.
[0021] Additionally, the fourth object of the present
invention is to provide a dishwasher and a control method
thereof, which are configured so that, when it is confirmed
that the user is not in proximity to the dishwasher, an
animation effect is not applied, thereby minimizing power
consumption.
[0022] The purposes of the present invention are not
limited to the purposes mentioned above, and other
unmentioned purposes and advantages of the present
invention can be understood from the following descrip-
tion and will be more clearly understood through the
embodiments of the present invention. Furthermore, it
will be readily understood that the purposes and advan-
tages of the present invention can be achieved by the
means and combinations thereof set forth in the claims.

[Technical Solution]

[0023] A dishwasher according to the present inven-
tion is characterized by including a tub inside which a
washing space is formed; a door opening or closing an
open front side of the tub; an indicator projecting a visible
light beam onto an outside floor surface to display pre-
determined information as a visual image; and a control
part controlling operation of the indicator based on
whether the door is in a closed state or an opened state,
or based on whether a user is present within a predeter-
mined set distance range.
[0024] Also, the control part may perform a step of
making decision on whether to operate the indicator
based on whether the door is in a closed state or an
opened state.
[0025] Also, the dishwasher may further include a door
position sensor sensing whether the door is in a closed
state, wherein the step of making decision on whether to
operate the indicator may include: a step of receiving an
output signal from the door position sensor; a step of
determining, from the output signal received from the
door position sensor, whether the door is in a closed
state; and a step of turning on the indicator by supplying
power to the indicator when a decision is made that the
door is in a closed state in the step of determining whether
the door is in a closed state.
[0026] Also, the dishwasher may further include an
input part into which a user’s operation for turning power
on and off, a user’s operation for selecting a washing
course, and a user’s operation for starting a course are
input, wherein the control part may further perform a step
of receiving the operation for turning power on, which is

input through the input part, before the step of receiving
an output signal from the door position sensor.
[0027] Also, the control part may further perform a step
of determining whether the operation for selecting a
washing course, and the operation for starting a course
are input, before the step of turning on the indicator, when
a decision is made that the door is in a closed state in the
step of determining whether the door is in a closed state.
[0028] Also, in the step of turning on the indicator, the
indicator may display visual information corresponding to
the selected washing course.
[0029] Also, the dishwasher may further include an
optical sensor disposed in the door and sensing external
illumination, wherein the step of turning on the indicator
may include: a step of receiving an output signal from the
optical sensor; a step of comparing the external illumina-
tion sensed from the output signal received from the
optical sensor with a preset reference illumination; and
a step of supplying, to the indicator, an adjusted power
lower than a basic power when it is determined that the
external illumination is less than the reference illumina-
tion.
[0030] Also, the step of turning on the indicator may
further include a step of supplying the basic power to the
indicator when it is determined that the external illumina-
tion is greater than or equal to the reference illumination.
[0031] Also, the control part may further perform a step
of, before the step of making decision on whether to
operate the indicator, turning on the indicator regardless
of whether the door is in an opened state or in a closed
state when power is applied from an external power
supply for a first time after connection to an external
power supply has been cut off.
[0032] Also, the control part may further perform a step
of comparing an elapsed time from after the power is first
supplied from an external power supply with a predeter-
mined set time; and a step of turning off the indicator by
cutting off the power supplied to the indicator when it is
determined that the elapsed time has reached the pre-
determined set time in the step of comparing an elapsed
time with a predetermined set time.
[0033] Also, the predetermined set time may be within
a range between 4 seconds and 6 seconds.
[0034] Also, the control part may perform a step of
driving the indicator in a normal mode or in a proximity
mode based on whether a user is present within a pre-
determined set distance range from the door.
[0035] Also, the dishwasher may further include an
optical sensor disposed in the door and sensing whether
a user is present within the set distance range, wherein
the step of driving the indicator in a normal mode or in a
proximity mode may include: a step of receiving an output
signal from the optical sensor; and a step of determining,
based on the output signal received from the optical
sensor, whether a user is present within the set distance
range.
[0036] Also, the set distance range may be a distance
of 0.9 meters or more and 1.1 meters or less.
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[0037] Also, the step of driving the indicator in a normal
mode or in a proximity mode may further include a step of
driving the indicator in the proximity mode when it is
determined that a user is present within the set distance
range in the step of determining whether a user is present
within the set distance range.
[0038] Also, the step of driving the indicator in a normal
mode or in a proximity mode may further include a step of
driving the indicator in the normal mode when it is de-
termined that a user is not present within the set distance
range in the step of determining whether a user is present
within the set distance range.
[0039] Also, the driving according to the normal mode
may be a driving to change the visual image in response
to a progress status of a washing course to be progressed
in the washing space, and the driving according to the
proximity mode may be a driving to change the visual
image by additionally applying an animation effect to the
driving according to the normal mode.
[0040] Also, the animation effect may include a bright-
ness variation region movement effect, in which a portion
of a display region where the visual image is displayed is
set as a brightness variation region so as to have a lower
or higher brightness than a remaining region, and the
brightness variation region is moved.
[0041] Also, the visual image may include a letter im-
age, and the animation effect may include a letter move-
ment effect, in which letters of a sentence forming the
letter image are moved in a unit of a letter at a prede-
termined time interval.
[0042] Also, the predetermined set interval may be
within a range from 0.3 seconds to 0.6 seconds.
[0043] Also, by the letter movement effect, the letters
may be moved toward the left direction.

[Advantageous Effects]

[0044] The dishwasher and the control method thereof
according to the present invention have an effect of
preventing unnecessary power consumption because
they are configured to turn on the indicator only when
the door of the dishwasher is in a closed state.
[0045] Additionally, the dishwasher and the control
method thereof according to the present invention have
an effect of limiting the turn-on time of the indicator to a
minimum to minimize the power consumption because
they are configured to turn on the indicator for only a
predetermined time to allow the user to recognize that the
dishwasher is in a state capable of normal operation or in
a standby state, and then turn it off.
[0046] Also, the dishwasher and the control method
thereof according to the present invention have an effect
of being able to further reduce power consumption be-
cause they are configured to adjust the illumination of the
visible light beam irradiated by the indicator according to
the ambient illumination around the dishwasher.
[0047] Also, the dishwasher and the control method
thereof according to the present invention have an effect

of being able to improve the user’s visibility because they
apply an animation effect to the visual image displayed
through the indicator when it is recognized that the user is
in proximity to the dishwasher.
[0048] Specific effects of the present invention, includ-
ing the effects described above, will be described below
together with specific matters for practicing the invention.

[Description of Drawings]

[0049]

FIG. 1 is a front perspective view of a dishwasher
according to an embodiment of the present inven-
tion.
FIG. 2 is a schematic cross-sectional view of the
dishwasher illustrated in FIG. 1.
FIGS. 3A and 3B are a schematic view and a partially
enlarged view for explaining a state in which the
visual image displayed through the indicator is per-
ceived by a user.
FIG. 4 illustrates examples of the visual image dis-
played on the outside floor surface through the in-
dicator of FIG. 3.
FIGS. 5 and 6 illustrate examples of animation ef-
fects added to a visual image.
FIG. 7 is a schematic cross-sectional view of the
indicator provided in the dishwasher according to an
embodiment of the present invention.
FIG. 8 is a functional block diagram for explaining the
configuration of the control part of the dishwasher
according to an embodiment of the present inven-
tion.
FIGS. 9 to 14 are flowcharts for explaining a control
method of the dishwasher according to an embodi-
ment of the present invention.

[Best Mode]

[0050] The above-mentioned purposes, features and
advantages will now be described in detail below with
reference to the accompanying drawings, so that a per-
son having ordinary knowledge in the technical field to
which the present invention pertains can easily practice
the technical idea of the present invention. In describing
the present invention, if it is determined that a detailed
description of a known technology related to the present
invention may unnecessarily obscure the gist of the pre-
sent invention, the detailed description thereof will be
omitted. Hereinafter, preferred embodiments according
to the present invention will be described in detail with
reference to the accompanying drawings. In the draw-
ings, like reference numerals are used to denote like or
similar components.
[0051] Although the terms "first", "second", etc., may
be used herein to describe various components, these
components should not be limited by these terms. These
terms are only used to distinguish one component from
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another component, and unless otherwise specifically
stated, it is to be understood that a first component
may of course be a second component.
[0052] Throughout the specification, unless otherwise
specifically stated, each element may be singular or
plural.
[0053] Hereinafter, the phrase "any element is dis-
posed on (or below) a component" or "above (or under)
a component" may mean not only that the element is
disposed in contact with the top surface (or lower surface)
of the component, but also that another element may be
interposed between the component and the element
disposed on (or below) the component.
[0054] Additionally, if a component is described as
being "connected," "coupled," or "contacted" to another
component, the components may be directly connected
or contacted to one another, but it is to be understood that
another element may be "interposed" between the com-
ponents, or that the components may be "connected,"
"coupled," or "contacted" to each other through another
element.
[0055] As used herein, singular expressions include
plural expressions unless the context clearly indicates
otherwise. In this application, the terms "comprise" or
"include" should not be construed to necessarily include
all the various components or various steps described in
the specification, and should be construed to mean that
some of the components or some of the steps may not be
included, or that an additional component or step may be
further included.
[0056] Additionally, singular expressions used herein
include plural expressions unless the context clearly
indicates otherwise. In this application, the terms "com-
prise" or "include" should not be construed to necessarily
include all the various components or various steps
described in the specification, and should be construed
to mean that some of the components or some of the
steps may not be included, or that an additional compo-
nent or step may be further included.
[0057] Throughout the specification, in the case of
using the phrase "A and/or B", this means A, B, or A
and B, unless otherwise specifically stated, and in the
case of using the phrase "between C and D", this means
C or more and D or less, unless otherwise specifically
stated.

[Overall structure of dishwasher]

[0058] Hereinafter, the overall structure of a dish-
washer 1 according to an embodiment of the present
invention will be described in detail with reference to the
accompanying drawings.
[0059] FIG. 1 is a front perspective view showing a
dishwasher according to the present invention, FIG. 2 is a
simplified cross-sectional view briefly showing the inter-
nal structure of a dishwasher according to the present
invention.
[0060] In FIGS. 1 to 2, there is particularly shown the

built-in type dishwasher 1 as the dishwasher 1 according
to an embodiment of the present invention.
[0061] Because of being configured in a built-in type,
the dishwasher 1 according to an embodiment of the
present invention may not include a separate case cover-
ing the outer side of the tub 10. However, depending on
the embodiment, it can also be configured to include a
case (not shown) forming an outer body. Hereinafter,
explanation will be made based on the dishwasher 1
shown in FIG. 1, but unless otherwise specified, the
relationship between a door 30 and a cover panel 400
can also be applied to a dishwasher provided with a case.
[0062] Referring to FIGS. 1 and 2, the dishwasher 1
according to an embodiment of the present invention may
be configured by including a tub 20 forming a washing
space 21 in which wash targets are washed, and having
an open front side, the door 30 for opening or closing the
open front side of the tub 20, the cover panel 400 dis-
posed in the front side of the door 30, a driving part 40
located in the lower side of the tub 20 to supply, collect,
circulate, and discharge washing water for washing the
wash targets, a storage part 50 detachably provided in
the washing space 21 inside the tub 20, and on which the
wash targets are placed, and a spray part installed ad-
jacent to the storage part to spray washing water for
washing the wash targets.
[0063] In this regard, examples of the wash targets
placed in the storage part 50 may include tableware such
as bowls, dishes, spoons, chopsticks and the like, and
other cooking utensils. Unless otherwise stated below,
the wash targets will be referred to as tableware.
[0064] The tub 20 may be formed in a box shape with
the entire front side open, and corresponds to a config-
uration known as a so-called washing bath.
[0065] The washing space 21 can be formed inside the
tub 20 whose open front side can be opened or closed by
the door 30.
[0066] The tub 20 may be formed by pressing a metal
plate that is resistant to high temperature and moisture,
for example, a plate made of stainless steel series.
[0067] Also, as shown, in the case of an embodiment
not including a separate case, the top surface 24, right
side surface 27, left side surface 26, and rear surface of
the tub 20 may be in a state of being exposed to the
outside.
[0068] In addition, on the inner surface of the tub 20,
there may be disposed a number of brackets for helping
functional components such as the storage part 50, the
spray part and the like to be described later to be sup-
ported and installed within the tub 20.
[0069] Meanwhile, the driving part 40 may be con-
structed by including a sump 41 storing the washing
water, a sump cover 42 separating the sump 41 from
the tub 20, a water supply part 43 supplying the washing
water to the sump 41 from the outside, a drain part 44
discharging the washing water from the sump 41 to the
outside, and a water supply pump 45 and a supply flow
path 46 which supply the washing water from the sump 41
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to the spray part.
[0070] The sump cover 42 is disposed on the upper
side of the sump 41, and can serve to separate the tub 20
from the sump 41. In addition, the sump cover 42 may be
provided with a plurality of recovery holes for recovering
the washing water sprayed into the washing space 21
through the spray part into the sump 41.
[0071] That is, the washing water sprayed from the
spray part toward the tableware may fall to the bottom
of the washing space 21, and may be returned to the
sump 41 through the sump cover 42.
[0072] The water supply pump 45 is provided in one
side or lower side of the sump 41, and serves to pressur-
ize the washing water to supply it to the spray part.
[0073] The water supply pump 45 may be connected at
one end to the sump 41, and at the other end to the supply
flow path 46. The water supply pump 45 may be provided
with an impeller 451, a motor 453, and the like. When
power is supplied to the motor 453, the impeller 451
rotates, and the washing water in the sump 41 can be
pressurized and then supplied to the spray part through
the supply flow path 46.
[0074] Meanwhile, the supply flow path 46 can serve to
selectively supply to the spray part the washing water
supplied from the water supply pump 45.
[0075] For example, the supply flow path 46 may in-
clude a first supply flow path 461 connected to a lower
spray arm 61, and a second supply flow path 463 con-
nected to an upper spray arm 62 and a top nozzle 63, and
the supply flow path 46 may be provided with a supply
flow path switching valve 465 that selectively opens or
closes the supply flow paths 461, 463.
[0076] In this regard, the supply flow path switching
valve 465 may be controlled so that each of the supply
flow paths 461, 463 is opened sequentially or simulta-
neously.
[0077] Meanwhile, the spray part is provided to spray
washing water on tableware and the like stored in the
storage part 50.
[0078] More specifically, the spray part may include the
lower spray arm 61 positioned in the lower portion of the
tub 20 to spray the washing water to a lower rack 51, the
upper spray arm 62 positioned between the lower rack 51
and an upper rack 52 to spray the washing water to the
lower rack 51 and the upper rack 52, and the top nozzle
63 positioned in the upper portion of the tub 20 to spray
the washing water to a top rack 53 or the upper rack 52.
[0079] Particularly, the lower spray arm 61 and the
upper spray arm 62 may be rotatably provided in the
washing space 21 of the tub 20 so that they can spray the
washing water toward the tableware in the storage part
50 while rotating.
[0080] The lower spray arm 61 may be rotatably sup-
ported at the upper side of the sump cover 42 so that it can
spray the washing water toward the lower rack 51 from
the lower side of the lower rack 51 while rotating.
[0081] Additionally, the upper spray arm 62 may be
rotatably supported by a spray arm holder (not shown) so

that it can spray the washing water between the lower
rack 51 and the upper rack 52 while rotating.
[0082] Meanwhile, , a means for diverting the washing
water sprayed from the lower spray arm 61 to the up
direction (U-direction) may be further provided at the
lower surface 25 of the tub 20 to increase the washing
efficiency.
[0083] Since the detailed configuration of the spray
part can be embodied by applying a configuration already
known in the art, a description of the specific configura-
tion of the spray part is omitted below.
[0084] Meanwhile, the storage part 50 for storing the
tableware may be provided in the washing space 21.
[0085] The storage part 50 is provided so as to be
withdrawable from the inside of the tub 20 through the
open front side of the tub 20.
[0086] For example, FIG. 2 shows an embodiment
which provides the storage part including the lower rack
51 located in the lower side of the tub 20 and capable of
storing relatively large tableware, the upper rack 52
located in the upper side of the lower rack 51 and capable
of storing medium-sized tableware, and the top rack 53
located in the upper side of the tub 20 and capable of
storing small tableware and the like. The present inven-
tion will be described based on an embodiment of the
dishwasher provided with three storage parts 50 as illu-
strated, but not limited thereto.
[0087] These lower rack 51, upper rack 52 and top rack
53 can each be configured to be pulled out through the
open front side of the tub 20.
[0088] To this end, on opposite side walls forming the
inner circumferential surface of the tub 20, there may be
guide rails (not shown), and for example, the guide rails
may include upper rails, lower rails, top rails, and the like.
[0089] On the bottom of each of these lower rack 51,
upper rack 52, and top rack 53 wheels may be provided.
By pulling these lower rack 51, upper rack 52 and top rack
53 out through the front side of the tub 20 to the outside,
the user can easily store tableware in them, or take out
washed tableware from them.
[0090] The guide rails 54 may be provided with a fixed
guide rails in the form of a simple rails for guiding the
withdrawal and insertion of the storage part 50, or with a
telescopic guide rails guiding the withdrawal and inser-
tion of the storage part 50 and being capable of increas-
ing the withdrawal distance according to withdrawal of
the storage part 50.
[0091] Meanwhile, the door 30 has the purpose of
opening or closing the open front side of the above-
described tub 20.
[0092] In the lower side of the front side that is normally
open, there is provided a hinge part (not shown) for
opening and closing the door 30, and the door 30 is
opened by rotating about the hinge part as a rotation
shaft.
[0093] At the upper inner side of the door 30, a door
latch (not shown) may be provided for maintaining the
closed state of the door 30, and correspondingly, at the
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upper side of the tub 20, a door lock device (not shown)
may be provided to engage with the door latch.
[0094] Furthermore, the door lock device may be pro-
vided with a latch sensor as a door position sensor 36 for
sensing whether the door 30 is opened or closed.
[0095] Herein, to implement the built-in type, a control
panel (not shown) for controlling the dishwasher 1 may be
provided on the upper side surface of the door 30.
[0096] As illustrated, the control panel may be provided
with a display visually displaying information about the
current operating status of the dishwasher 1 and the like,
and an input part including a selection button for inputting
a user’s selection operation, and a power button for
inputting a user’s operation for turning the dishwasher
on and off. Since the control panel is provided on the
upper side surface of the door 30, it is not exposed to the
outside when the door 30 is in the closed state.
[0097] Therefore, as will be described below, an indi-
cator 300 may be provided for visually displaying infor-
mation about the operating status of the dishwasher 1
when the door 30 is in the closed state. Details regarding
the indicator 300 will be described below with reference to
FIG. 3A and the following drawings.
[0098] Also, as will be described below, a first main
circuit board for controlling the control panel including the
display may be provided inside the door 30, and further-
more, a first main controller 101 for controlling the overall
operation progress of the dishwasher 1 according to user
operation input entered through the control panel may be
provided on the first main circuit board. The first main
controller 101 and the first main circuit board may con-
stitute a portion of the control part 100 controlling the
operation of the dishwasher 1.
[0099] Meanwhile, the inner surface of the door 30 may
form one surface of the tub 20 when the door 30 is closed
while, at the same time, forming a seating surface on
which the lower rack 51 of the storage part 50 can be
supported when the door 30 is fully opened.
[0100] To this end, it is preferable that when the door 30
is fully opened, the inner surface of the door 30 forms a
horizontal plane in the same direction as the extension of
the guide rails 54 by which the lower rack 51 is guided.
[0101] Meanwhile, at the bottom of the tub 20, there
may be provided a drying air supply part 80 for generating
and supplying high-temperature or low-temperature dry-
ing air to the washing space inside the tub 20.
[0102] As illustrated, by way of example, the drying air
supply part 80 may be constructed by including a filter
member 883 filtering external air, a blowing fan 825
generating a drying airflow, a heater 84 heating the drying
airflow, and an airflow guide 83 disposed at the inside of
the tub and guiding the drying airflow.
[0103] In the lower surface of the tub 20, there may be
provided a drying air supply hole (not shown) through
which high-temperature drying air generated in the drying
air supply part can be introduced to the inside of the tub
20.
[0104] The cover panel 400 may be disposed on and

attached to the outer side of the door 30, and may serve to
form the front exterior of the dishwasher 1.
[0105] In particular, the cover panel 400 may serve to
create a sense of unity with surrounding furniture in which
the dishwasher 1 is accommodated. To create a sense of
unity and consistency with the surrounding furniture in
this way, the cover panel 400 may be manufactured to
have the same texture and color as the exterior of the
surrounding furniture.
[0106] The cover panel 400 may be disposed on the
front side of the door 30 so as to be relatively movable
with respect to the door 30. By way of example, when
rotating the door 30 to open the door 30, the cover panel
400 may be moved along the length direction of the door
30. To ensure such relative movement of the cover panel
400, the lower end of the cover panel 400 may be spaced
upward by a predetermined distance from the outside
floor surface F on which the dishwasher 1 rests.
[0107] For such relative movement, a link module (not
shown) may be provided which relatively moves the
cover panel 400 along the length direction of the door 30.
[0108] Meanwhile, the dishwasher 1 according to an
embodiment of the present invention may further include
a base 90 disposed below the tub 20 and serving to
support the tub 20 in the direction of gravity.
[0109] The base 90 may also serve to accommodate
and support functional modules such as the above-de-
scribed driving part 40 and drying air supply part 80.
[0110] To this end, the inside of the base 90 may be
provided with an internal space accommodating the
functional modules such as the driving part 40 and the
drying air supply part 80, in which the functional modules
are disposed.
[0111] The base 90 may be manufactured through
plastic injection molding to have a somewhat compli-
cated and integrally formed structure for accommodating
and supporting multiple functional modules.
[0112] Additionally, in the base 90, a second main
controller 102 and a second main circuit board 102a
may be disposed in the form of a control box, which
constitute another portion of the control part 100 control-
ling the operation of the dishwasher 1.
[0113] The second main controller 102 serves to con-
trol the operation of the driving unit 40 and the drying air
supply part 80 accommodated in the base 90, and to
determine whether they are operating normally.
[0114] FIG. 1 illustratively shows an embodiment in
which the control box with the second main controller
102 and the second main circuit board 102a disposed
therein is disposed on the left end surface of the base 90.
Although the present invention is not limited to this, here-
inafter, description will be made based on an embodi-
ment in which the control box is disposed on the left end
surface of the base 90.
[0115] The second main controller 102 and the second
main circuit board 102a may be configured to be elec-
trically connected to the above-described first main con-
troller 101 and first main circuit board, so that electrical
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control signals and electrical information are inter-
changed between each other.

[Arrangement structure and fixing means of indicator]

[0116] Hereinafter, with reference to FIGS. 3A to 6, the
indicator 300 provided in the dishwasher 1 according to
one embodiment of the present invention will be de-
scribed.
[0117] As described above, the indicator 300 performs
a function of displaying predetermined information re-
garding the operating status of the dishwasher 1 as a
visual image by projecting a visible light beam onto the
outside floor surface F on which the dishwasher 1 rests.
[0118] In particular, the indicator 300 may be config-
ured to project a visible light beam toward the front space
of the skirting board portion formed between the rear
surface of the door 30 and the front surface of the base 90
so that a visual image IF is generated on the outside floor
surface F.
[0119] To this end, as shown in FIG. 3A, the indicator
300 may be attached and fixed to a lower frame 200
extending in a forward and upward direction (U-direction)
from the front end surface of the base 90, and covering
the lower side of the lower surface 25 of the tub 20.
[0120] On the other hand, as shown in FIG. 3B, the
indicator 300 may also be configured to be attached and
fixed to the door 30.
[0121] Referring to FIG. 3B, the door 30 may be con-
structed by including an inner door 31 and an outer door
32.
[0122] The inner door 31 is disposed to face the wash-
ing space 21. Therefore, it may also be referred to as a
door liner. To the inner door 31 a hinge portion may be
coupled, which rotatably supports the door 30 for the
opening and closing of the door 30.
[0123] The outer door 32 is disposed on an outer sur-
face of the inner door 31, and the cover panel 400 may be
coupled to the outer door 32.
[0124] Although omitted from FIG. 3B for convenience
of explanation, the door 30 may further include a side
portion. In this regard, although the side portion of the
door 30 is omitted from the drawing, the side portion of the
door 30 may be formed such that an extension portion of
the inner door 31 is bent toward the outer door 32, or such
that an extension portion of the outer door 32 is bent
toward the inner door 31.
[0125] Further, similarly to the side portion, the bottom
surface of the door 30 may be formed such that one of the
inner door 31 and the outer door 32 is partially bent, or
both of them are each partially bent.
[0126] In this case, the bottom surface of the door 30
may be at least partially open toward a downward direc-
tion. Also, in the bottom surface of the door 30 an opening
may be formed, through which the visible light beam of
the indicator 300 can pass.
[0127] Meanwhile, between the inner door 31 and the
outer door 32 an internal space may be formed.

[0128] In this case, the indicator 300 may be configured
to be disposed in the internal space between the outer
door 32 and the inner door 31.
[0129] In the case where the indicator 300 is disposed
in the internal space between the outer door 32 and the
inner door 31, the indicator 300 may be coupled to and
fixed on the outer door 32.
[0130] For this coupling and fixing, a slot may be
formed in the outer door 32, and the indicator 300 may
be hook-coupled or screw-coupled to the slot of the outer
door 30.
[0131] Alternatively, the indicator 300 may be config-
ured to be coupled and fixed to the rear surface of the
inner door 31 in a similar manner.
[0132] In addition to the above-described mechanical
coupling and attachment means, the indicator 300 may
be connected to and fixed on the door 30 by a chemical
method such as an adhesive.
[0133] In the case where the indicator 300 is disposed
in the door 30 as shown in FIG. 3B, the indicator 300 may
rotate together in linkage with the rotation angle of the
door 30, unlike the configuration shown in FIG. 3A.
[0134] Therefore, as the door 30 is opened beyond a
predetermined angle range, the visible light beam irra-
diated by the indicator 300 is gradually oriented toward
the inside of the skirting board portion formed under the
door 30, and thus it is sure to occur that the user is unable
to visually check it.
[0135] When the user is hardly able to check in this
way, it leads to unnecessary power consumption by the
indicator 300, and for this reason, the indicator 300 of the
dishwasher 1 according to the present invention may be
controlled, as will be described later, to be turned off when
the door 30 is opened.
[0136] The predetermined angle range of the door 30 in
which the indicator 300 is turned off may be 5 degrees or
more based on its closed state.
[0137] Alternatively, it may be in such a distance range
that the user cannot insert his/her finger when the door 30
is opened. For example, the indicator 300 may be con-
trolled to be turned off in such a distance range that the
distance between the front end of the upper surface of the
dishwasher 1 and the upper end of the inner door 31 is 19
mm or more.
[0138] Meanwhile, the indicator 300 may be electrically
connected to a control panel provided on the upper side
surface of the door 30 through the space between the
inner door 31 and the outer door 32.
[0139] As described above, the first main circuit board
and a first main controller 101 may be disposed in the
control panel. The user can control the mode, option, and
power of the dishwasher 1 via an input part of the first
main controller 101.
[0140] Therefore, the indicator 300 may be electrically
connected directly to the first main controller 101 through
the first main circuit board, or may be electrically con-
nected to the second main circuit board 102 and the
second main controller 102a provided in the control
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box via the first main circuit board.

[Visual image displayed by the indicator]

[0141] FIGS. 4 to 7 show examples of visual images IF
displayed by the indicator 300 of the dishwasher 1 ac-
cording to one embodiment of the present invention.
[0142] As shown, the indicator 300 performs a function
of displaying predetermined information regarding the
operating status of the dishwasher 1 as a visual image
IF by projecting a visible light beam onto the outside floor
surface F on which the dishwasher 1 rests.
[0143] The user can intuitively check the current oper-
ating status of the dishwasher 1 through the visual image
IF projected onto the outside floor surface F.
[0144] The visual image IF may be image information
that is within a display region A onto which a visible light
beam is projected, and that can be intuitively recognized
by the user.
[0145] As shown in FIG. 4, by way of example, the
visual image may include: a number image IF1 displaying
remaining time information of the currently performed
process; a bar image IF2 displaying the progress rate
of the currently performed process; a completion image
IF3 indicating that a unit process or entire process has
been completed; an error image IF4 indicating that a
predetermined error has occurred and the process has
been stopped; and a letter image IF5 indicating the type
of the currently performed process.
[0146] It may be configured such that the number im-
age IF1 and the bar image IF2 are displayed together, or
displayed separately from each other.
[0147] Besides, it may be configured such that the
letter image IF5 and the bar image IF2 are displayed
together, or, as shown in FIG. 4(d), only the letter image is
displayed.
[0148] To the error image IF4 an image indicating the
type of the occurred error may be further added.
[0149] Also, such images are merely examples. As will
be described later, the dishwasher 1 according to one
embodiment of the present invention may include a com-
munication part to be communicatively connected to an
external network. Therefore, the dishwasher 1 may ad-
ditionally download and store new images different from
existing ones from an external server through the com-
munication part.
[0150] Therefore, it is also considered possible to be
configured such that the user may select and combine
desired images from among the previously stored
images and the newly stored images according to con-
venience.
[0151] Meanwhile, as shown in FIGS. 5 and 6, anima-
tion effects may be added to the visual image IF.
[0152] As will be described later, when it is recognized
through an optical sensor 37 during the execution of a
washing course that the user is present within a prede-
termined set distance range from the dishwasher 1, a
predetermined animation effect may be applied to the

visual image IF displayed in the display region A, so that
the user can intuitively recognize that the washing course
of the dishwasher 1 is currently being validly and normally
executed.
[0153] First, FIG. 5 shows an example of the animation
effect.
[0154] Referring to FIG. 5, the animation effect applied
to the display region A may include a brightness variation
region movement effect, in which a brightness variation
region A1 is set such that a portion of the display region A
has a lower or higher brightness than the remaining
region, and the brightness variation region A1 is moved
in a left-right direction or an up-down direction.
[0155] In this regard, the brightness variation region A1
may be formed by setting the light transmittance of a
partial area of an LCD panel 361, which will be described
later, to be lower than that of the remaining areas.
[0156] The setting values for the movement speed of
the brightness variation region A1 and the width of the
brightness variation region A1 may be adjusted to levels
that can enhance visibility for the user.
[0157] Meanwhile, FIG. 6 shows another example of
the animation effect.
[0158] Referring to FIG. 6, when the letter image IF5 is
displayed in the display region A, it may include a letter
movement effect, in which the letters of a sentence
forming the letter image IF5 are moved, in a unit of a
letter, in left and right directions at a predetermined time
interval, preferably toward the left direction in considera-
tion of the reading order of the sentence.
[0159] Here, in consideration of the user’s visibility, the
predetermined time interval may be 0.3 seconds to 0.6
seconds, and preferably may be 0.5 seconds.
[0160] By way of example, FIG. 6 illustrates a situation
in which the letter image IF5 saying "Hot Air Drying
Operation in Progress" is being displayed in the display
region A.
[0161] The hot air drying operation may be performed
in a manner in which high-temperature drying air is
introduced into the washing space 21 through the drying
air supply part 80 including a heater 84.
[0162] The hot air drying operation may be performed
while the door 30 is in a slightly opened state. At this time,
a portion of the high-temperature drying air having dried
the tableware may escape through the gap created by the
slightly opened door 30.
[0163] The hot air drying operation may also be per-
formed while the door 30 is in a closed state. In this case,
a portion of the high-temperature drying air having dried
the tableware may be circulated through a condensation
duct, or discharged to the outside through a separate
exhaust duct.
[0164] The control part 100 may determine and decide
that the supply of the high-temperature drying air has
started based on the output signal of a temperature
sensor (not shown) installed in the drying air supply part
80, and when the control part 100 determines that the hot
air drying operation has started, it may control the indi-
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cator 300 so that the letter image IF5 saying "Hot Air
Drying Operation in Progress" is displayed by the indi-
cator 300, as shown.
[0165] In this case, as shown in FIG. 6(a), for animation
expression of the letter image IF5 saying "Hot Air Drying
Operation in Progress", "Hot Air Dr" may be displayed in
the display region A for the first 0.5 seconds.
[0166] Next, as shown in FIG. 6(b), "Air Drying" may be
displayed for the next 0.5 seconds, then, as shown in FIG.
6(c), "Drying Op" may be displayed for the next 0.5
seconds, then, as shown in FIG. 6(d), "g Operation"
may be displayed for the next 0.5 seconds, and then,
as shown in FIG. 6(e), "Operation In Progress" may be
displayed for the next 0.5 seconds, so that the user can
intuitively recognize the operation status of the washing
course of the dishwasher 1 through the animation effect
in which the letters appear to flow laterally.
[0167] Meanwhile, the animation effects shown in
FIGS. 5 and 6 may be set, as will be described later, to
be repeated continuously when it is continuously sensed
by the optical sensor 37 that the user is present within a
predetermined set distance range, and to stop when it is
sensed by the optical sensor 37 that the user is present
outside of the distance range.

[Overall Configuration of the Indicator]

[0168] FIG. 7 shows a schematic configuration of the
indicator 300 provided in the dishwasher 1 according to
one embodiment of the present invention.
[0169] Referring to FIG. 7, the indicator 300 may be
constructed by including a holder 310 in which an internal
accommodation space is formed; a light source module
340 accommodated in the accommodation space of the
holder 310 and generating a visible light beam; a first lens
350 refracting the visible light beam generated from the
light source module 340; an LCD module 360 partially
blocking the visible light beam having passed through the
first lens 350 to generate a visual image IF; and a second
lens 380 refracting the visible light beam having passed
through the LCD module 360.
[0170] The holder 310 serves to form the outer body of
the indicator 300, accommodate the functional modules
constituting the indicator 300 therein, and protect those
functional modules.
[0171] To this end, the holder 310 may be formed in a
box shape with one side open.
[0172] Through the open one side of the holder 310,
the functional modules of the indicator 300, such as the
light source module 340, the first lens 350, the LCD
module 360, and the second lens 380, may be inserted
into the inside of the holder 310 and be assembled there-
to.
[0173] In the inside of the holder 310, individual support
structures and fixing structures may be formed to be
integral with the holder 310 for use with the functional
modules such as the light source module 340, the first
lens 350, the LCD module 360, and the second lens 380.

Particularly, as shown in FIG. 7, in the inside of the holder
310, an auxiliary holder 311 may additionally be provided
as means for supporting and fixing the light source mod-
ule 340, the first lens 350, and the LCD module 360.
[0174] In the lower surface of the auxiliary holder 311, a
second light-transmitting hole 310b1 may be formed,
through which visible light having passed through the
first lens 350 and the LCD panel 361 can pass, and which
serves to form an outer boundary of the above-described
display region A.
[0175] The light source module 340 is accommodated
in an internal accommodation space of the holder 310,
and serves to generate a visible light beam.
[0176] The light source module 340 may be con-
structed by including a light source element 341 gener-
ating a visible light beam, and a first circuit board 342 on
whose one side the light source element 341 is mounted.
[0177] The light source element 341 may, by way of
example, be applied as a singular LED element or a
plurality of LED elements.
[0178] The light source element 341 may be mounted
on one side of the first circuit board 342, which faces the
first lens 350 and the LCD panel 361, so as to project a
visible light beam toward an internal accommodation
space of the holder 310.
[0179] The first circuit board 342, on which the light
source element 341 is mounted, serves to support the
light source element 341.
[0180] The first lens 350 serves to refract the visible
light beam generated from the light source element 341 of
the light source module 340.
[0181] More specifically, the first lens 350 serves to
refract the visible light beam generated and diffused from
the light source element 341 so as to travel straight along
a horizontal direction.
[0182] To this end, the first lens 350 may be disposed
and arranged below the light source module 340 to be
aligned with respect to the light source module 340.
[0183] The LCD module 360 serves to partially block a
visible light beam having passed through the first lens
350 to generate a visual image, or to entirely block the
visible light beam. Since the LCD module 360 serves to
block the visible light beam at least partially in this way, it
may also be referred to as a light blocking device.
[0184] The LCD module 360 may be constructed by
including the LCD panel 361 partially transmitting a visi-
ble light beam, and a second circuit board 364 electrically
connected to the LCD panel 361 and controlling the
operation of the LCD panel 361.
[0185] The LCD panel 361 serves to partially block a
visible light beam, which has been refracted while pas-
sing through the first lens 350, so as to image the pre-
determined information related to the operation of the
dishwasher 1, or serves to entirely block the visible light
beam. To this end, the LCD panel 361 may be disposed
below the first lens 350 to be aligned to the first lens 350
and the light source module 340, and may be disposed to
directly block the path of the visible light beam having
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passed through the first lens 350.
[0186] The second circuit board 364, on which a plur-
ality of circuit elements (not shown) are mounted for
controlling the operation of the LCD panel 361, serves
to support these circuit elements.
[0187] Therefore, as illustrated, in terms of surface
area, the second circuit board 364 has the greatest size
among the functional modules constituting the indicator
300.
[0188] In considerationof such sizeand surface area of
the second circuit board 364, the second circuit board
364 may be configured to be disposed in the inside the
holder 310 to be parallel to the length direction of the
holder 310 while being separated from the LCD panel 361
and the first circuit board 342.
[0189] The first circuit board 342 and the second circuit
board 364 may be formed as a single integrated circuit
board.
[0190] Meanwhile, the second lens 380 serves to re-
fract once again the visible light beam having passed
through the second light-transmitting hole 310b2 of the
auxiliary holder 311.
[0191] To this end, the second lens 380 may be dis-
posed and fixed to a lower end surface of the holder 310
at a position below the auxiliary holder 311.
[0192] Below the second lens 380, a first light-trans-
mitting hole 310b1 may be formed to penetrate through
the lower end surface of the holder 310.
[0193] In this case, the second lens 380 may be dis-
posed in the holder 310 so as to be approximately con-
centric with the first light-transmitting hole 310b1.
[0194] Further, the second lens 380 may be disposed
in the holder 310 so as to be at least partially inserted into
the inside of the first light-transmitting hole 310b1.
[0195] Through this, the visible light beam refracted
while passing through the second lens 380 may pass
through the first light-transmitting hole 310b1 formed in
the holder 310 to be projected toward the outside bottom
surface F.

[Configuration of Control Part and Control Method of
Dishwasher]

[0196] Hereinafter, with reference to FIG. 8, the con-
figuration of the control part 100 of the dishwasher 1
according to one embodiment of the present invention
will be described.
[0197] As shown in FIG. 8, the dishwasher 1 according
to an embodiment of the present invention may include
the control part 100 for controlling the respective func-
tional components.
[0198] The control part 100 may be provided in various
forms, such as a microcontroller, a microcomputer, or a
microprocessor, as is known in the art.
[0199] However, in FIG. 8, there is illustrated an em-
bodiment in which the control part 100 is constructed by
including the first main controller 101 disposed in the door
30, and the second main controller 102 disposed in the

base 90, as described above.
[0200] This is a mere example, and the first main
controller 101 and the second main controller 102 may
also be provided as a single controller implemented in an
integrated manner. Hereinafter, unless otherwise indi-
cated, the control part 100 will be described as a generic
concept including the first main controller 101 and the
second main controller 102.
[0201] First, the control part 100 may be electrically
connected to the input part including a selection button by
which a user’s selection operation is input, and a power
button by which a user’s operation for turning the power of
the dishwasher 1 on and off is input.
[0202] Additionally, the control part 100 may be elec-
trically connected to the optical sensor 37 disposed in the
door 30. The optical sensor 37 is known in the art as a light
sensor or a photo sensor, and performs a function of
outputting an electrical signal indicative of a change in
light or light quantity.
[0203] Furthermore, as means for electrically output-
ting an electrical signal indicative of a change in light or
light quantity, a sensor of an ultrasonic type or a laser type
may also be employed. In this case, there may be further
provided a transmitting unit transmitting ultrasonic waves
or laser, and a receiving unit receiving reflected ultrasonic
waves or laser.
[0204] Hereinafter, description will be made focusing
on an embodiment in which a light sensor or photo sensor
is employed as the optical sensor 37, but the present
invention is not limited thereto, and a configuration in
which a sensor of an ultrasonic type or a laser type is
employed is also applicable.
[0205] As such, since the optical sensor 37 is config-
ured to sense a change in light or light quantity, it can
serve both as a light quantity sensor for sensing ambient
illumination around the dishwasher 1 and as a proximity
sensor for sensing whether an object or a user ap-
proaches the vicinity of the dishwasher 1.
[0206] In order to assist in effectively performing the
functions as a light quantity sensor and a proximity sen-
sor in this way, the optical sensor 37 may be disposed in a
front upper end portion or a front lower end portion of the
door 30. Alternatively, the optical sensor 37 may also be
configured to be installed at a lower portion of the main
body (toe kick portion) of the dishwasher 1.
[0207] The control part 100 may receive an output
signal of the optical sensor 37, and, based on the re-
ceived output signal, determine ambient illumination
around the dishwasher 1 and whether the user is in
proximity to the dishwasher 1.
[0208] Additionally, the control part 100 may be, as
described above, electrically connected to the door posi-
tion sensor 36 provided as a latch sensor.
[0209] The control part 100 may receive an output
signal from the door position sensor 36 and, based on
the received output signal, effectively determine whether
the door 30 is currently in a closed state or in an opened
state.
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[0210] The control part 100 may, as described later,
use whether the door 30 is in a closed state or in an
opened state as a criterion for determining whether to
operate the indicator.
[0211] Additionally, when determining that, after the
power button is turned on, the door 30 of the dishwasher
1 is in an opened state, and even after a predetermined
second set time has elapsed, the door 30 continues to
remain in the open state, the control part 100 may control
the display and a sound output part to generate a visual
non-operation alarm or an acoustic non-operation alarm
including information that the door 30 continues to be in
an opened state and information that the operation of the
dishwasher 1 is in a stopped state, that is, a non-opera-
tion state, through the display or the sound output part.
[0212] Meanwhile, the control part 100 is electrically
connected to a memory and a timer. The control part 100
calls operation conditions and time conditions for each
process, which have been previously stored in the mem-
ory, and uses them to generate control signals for con-
trolling the progress and termination of the process.
[0213] Moreover, the memory may further store therein
information on a first set time serving as a time condition
for turning off the indicator after initial power-on, informa-
tion on a second set time serving as a time condition for
generating the above-described non-operation alarm,
and information on a third set time serving as a time
condition for turning off the indicator 300 after completion
of the washing course.
[0214] By way of example, the first set time may be
within a range between 4 seconds and 6 seconds, and
preferably may be 5 seconds. The second set time may
be within a range between 2 minutes and 4 minutes, and
preferably may be 3 minutes. The third set time may be
within a range between 20 seconds and 40 seconds, and
preferably may be 30 seconds.
[0215] Further, the memory may further store therein
information on a time interval of image change for apply-
ing an animation effect to a visual image IF.
[0216] By way of example, the time interval of image
change may be 0.3 seconds to 0.6 seconds, and pre-
ferably may be 0.5 seconds.
[0217] Besides, the memory may store therein infor-
mation on a reference illumination serving as a criterion
for adjusting illumination of a visual image irradiated by
the indicator 300 during the progress of a washing
course.
[0218] By way of example, the reference illumination
may be within a rage between 40 lux and 60 lux, and
preferably may be 50 lux.
[0219] Besides, the memory may store therein infor-
mation on a set distance range serving as a condition for
applying an animation effect to a visual image generated
through the indicator 300 during the progress of a wash-
ing course.
[0220] The predetermined set distance range from the
optical sensor 37 may mean a straight-line distance from
the optical sensor to the outside floor surface. Particu-

larly, it may mean a straight-line distance from the optical
sensor 37 to a kitchen floor surface on which a user’s feet
are positioned.
[0221] By way of example, the set distance range may
be a distance of 0.9 meters or more and 1.1 meters or
less, and preferably may be 1 meter. That is, in the case
where the distance range is set to 0.9 meters, an object
can be sensed when it is within 0 to 0.9 meters. In the case
where the distance range is set to 1 meter, an object can
be sensed when it is within 0 to 1 meter.
[0222] The distance of 0.9 meters or more and 1.1
meters or less, to which the set distance range is limited
in this way, has been selected in consideration of a
distance range in which a user can operate the dish-
washer 1 by stretching his/her arm and a suitable dis-
tance based on the user’s eyesight.
[0223] Additionally, the controller 100 may calculate
the elapsed time for each process using the timer, and
compare it with the pre-stored time condition for each
process to determine whether each process has been
completed. As will be described later, the respective
processes may include a pre-washing process, a wash-
ing process, a rinsing process, a heating and rinsing
process, and a drying process.
[0224] In particular, as described above, elapsed time
after initial power-on, elapsed time after door opening
determination, elapsed time after washing course com-
pletion, and the like may be further calculated through the
timer.
[0225] Further, the control part 100 is electrically con-
nected to the display and the sound output part.
[0226] The control part 100 may visually display,
through the display, information regarding the operation
state, operation time, and process completion or non-
completion of the dishwasher 1, and may control the
above-described sound output part, such as a buzzer
or speaker, to output, in a voice or sound form, an alarm
regarding the operation state or process completion of
the dishwasher 1.
[0227] Besides, as will be described later, after the
power button is turned on, the control part 100 may
control the display or the sound output part to output,
through the display, a visual alarm including information
that the door 30 remains in an opened state and informa-
tion that the operation of the dishwasher 1 is in a stopped
state, that is, a non-operation state, or to output, through
the sound output part, a voice/sound alarm including the
same information.
[0228] Besides, the control part 100 may be electrically
connected to a wireless communication part. The control
part 100 may be communicatively connected directly to a
user terminal through the wireless communication part,
or connected indirectly through a repeater or the like.
There is no limitation on applicable communication meth-
ods, but by way of example, the wireless communication
part may be provided as a Wi-Fi module.
[0229] The control part 100 may receive, through the
wireless communication part, a control signal for operat-
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ing the dishwasher 1, or may transmit, to a user terminal,
information on the operation of the dishwasher 1, infor-
mation on the progress status of each process, and, as
will be described later, after the power button is turned on,
information that the door 30 remains in an opened state
and information that the operation of the dishwasher 1 is
in a stopped state, that is, a non-operation state.
[0230] Hereinafter, with reference to FIGS. 9 to 14, a
control method S100 of the dishwasher 1 according to
one embodiment of the present invention will be de-
scribed.
[0231] As shown in FIG. 9, the control part 100 may, by
way of example, generally control the progress of the
washing course of the dishwasher 1, which proceeds in
the order of a pre-washing process S1, a washing pro-
cess S2, a rinsing process S3, a heated rinsing process
S4, and a drying process S5.
[0232] The pre-washing process S1 is a process in
which the washing pump 45 is driven to circulate the
washing water without injecting detergent through the
detergent supply device and the amount of contamina-
tion is measured through a turbidity sensor (not shown)
provided in the sump 41, and the washing process S2 is a
process in which the washing water is circulated while
injecting detergent through the detergent supply device
to wash the tableware.
[0233] The rinsing process S3 and the heating and
rinsing process S4 are processes in which rinse agent
is injected from the detergent supply device and the
washing water is circulated to remove any detergent
remaining on the tableware.
[0234] When the rinsing process S3 and the heating
and rinsing process S4 are in progress, heated washing
water is supplied so that the tableware can be heated to a
predetermined temperature. Through this, the drying
efficiency of tableware can be improved and the drying
time can be shortened in the drying process S5 that is
performed after the rinsing process S3 and the heating
and rinsing process S4 have been completed.
[0235] Any one or more of these processes may be
adjusted to be omitted or performed two or more times
depending on the washing course setting and option.
[0236] In this regard, between the respective pro-
cesses, a drain stage of the washing water used in each
process and a water supply stage for supplying new
washing water may be included.
[0237] Before the pre-washing process S1, a water
supply stage may be included.
[0238] Between the pre-washing process S1 and the
washing process S2, between the washing process S2
and the rinsing process S3, and between the heating and
rinsing process S4 and the rinsing process S3, a drain
stage and a water supply stage may be performed, and
between the heating and rinsing process S4 and the
drying process S5, a drain stage may be performed.
[0239] The water supply stage may be performed by
controlling an aqua stop (not shown) provided in the
water supply part 43 to supply washing water to the sump

41 through a water supply flow path, and the drain stage
may be performed by controlling the drain part 44 con-
nected to the sump 41 to drain the washing water to the
outside of the dishwasher 1 through a drain flow path.
[0240] Meanwhile, as described above, the dish-
washer 1 according to the present invention has the
purpose of minimizing the power consumption, which
would occur when the indicator 300 is unnecessarily
maintained continuously in the turned-on state, by means
of turning on or turning off the indicator 300 when a
predetermined condition is satisfied before and during
the progress of the washing course.
[0241] FIG. 10 and the following drawings illustrate
processes regarding the turning on and turning off of
the indicator 300 before initiation, during progress, and
after completion of the washing course of the dishwasher
1.
[0242] Meanwhile, the indicator 300 serves to gener-
ate the predetermined visual image IF by projecting a
visible light beam onto the outside floor surface F.
[0243] In this regard, as described above, the visible
light beam may be produced by the light source element
341, and the visual image IF may be formed by the LCD
panel 361 partially blocking the visible light beam.
[0244] Accordingly, when at least one of the light
source element 341 and the LCD panel 361 is in the
turn-off state, a state in which the visible light beam is not
projected onto the outside floor surface F may be formed,
and this state may be defined as the turn-off state of the
indicator 300.
[0245] Thus, the turn-off state of the indicator 300 may
include a state in which both the light source element 341
and the LCD panel 361 are turned off, and a state in which
the light source element 341 is turned on but the LCD
panel 361 is turned off.
[0246] Meanwhile, the state of the dishwasher 1 prior to
the actual operating state in which the washing course as
shown in FIG. 9 is initiated and progressed, may be
classified into: a power cut-off state in which connection
with an external power supply is separated, an inspection
state in which power is applied by the external power
supply being connected again for the first time after the
power cut-off state, a stand-by mode state after comple-
tion of the inspection state, and an operation-ready state
formed when the power button is turned on in the stand-
by state.
[0247] The power cut-off state may be a state in which
the plug of the power cable of the dishwasher 1 is com-
pletely separated from an electrical outlet corresponding
to an external power supply. Because the power supply is
completely cut off, the dishwasher 1 becomes a state in
which it cannot be operated even when the power button
of the input part is pressed.
[0248] The inspection state may proceed from the
power cut-off state when the plug of the power cable of
the dishwasher 1 is first connected to an electrical outlet
of the external power supply.
[0249] In this way, when the plug of the power cable of
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the dishwasher 1 is first connected to the electrical outlet
of the external power supply, in order to check the wiring
connection for each electric component constituting the
dishwasher 1, the control part 100 may supply current for
a predetermined time to each electrical component to
drive each electrical component.
[0250] First, FIG. 10 illustrates a process of progres-
sing to the stand-by mode state through the power cut-off
state and the inspection state.
[0251] Referring to FIG. 10, when the dishwasher 1 in
the power cut-off state is reconnected initially to the
external power supply and power is supplied to the dish-
washer 1, the control part S101 may supply a predeter-
mined current to each electric component to check the
wiring connection status and the normal operation status
of the electric components. (S101)
[0252] At this time, the control part 100 also supplies
current to the light source element 341 and the LCD panel
361 of the indicator 300, which correspond to electrical
components, to turn on the indicator 300. (S102)
[0253] In this case, since power is supplied for the
purpose of checking the wiring connection status and
normal operation status of the electrical components,
both the light source element 341 and the LCD panel
361 are turned on regardless of whether the door 30 is
open or closed, so that the indicator 300 can become the
turn-on state.
[0254] Next, the control part 100 calculates, by means
of the timer, the elapsed time from when the current was
supplied to the light source element 341 and the LCD
panel 361 of the indicator 300, and compares the elapsed
time with the first set time stored in the memory. (S103)
[0255] Here, the first set time may be within a range
between 4 seconds and 6 seconds, and preferably may
be 5 seconds.
[0256] When, in step S103, when determining that the
elapsed time from when the current is supplied to the light
source element 341 and the LCD panel 361 has reached
the first set time, the control part 100 turns off the indicator
300 to stop the projection of the visible light beam. (S104)
[0257] The first set time defined as being between 4
seconds and 6 seconds, and preferably 5 seconds as
above has been set in consideration of the time range
required for a user to return to the dishwasher 1 after
inserting the plug of the dishwasher 1 into an electrical
outlet, and visually observe the visible light beam formed
on the outside floor surface F. That is, it may be set to any
time period equal to or shorter than 6 seconds.
[0258] The arbitrarily selected time range may be set
longer according to the state in which the dishwasher 1 is
installed.
[0259] As described above, the projection of the visible
light beam can be stopped after effectively informing the
user that the dishwasher 1 is in a normal state, so the
dishwasher 1 according to one embodiment of the pre-
sent invention can minimize power consumption com-
pared to that of the related art in which the indicator 300 is
continuously turned on.

[0260] Meanwhile, as described above, the turning off
of the indicator 300, that is, the stopping of projection of
the visible light beam, may be achieved by turning off both
the light source element 341 and the LCD panel 361, orby
turning off the LCD panel 361, causing it to become a light
blocking device while the light source element 341 is in a
turned-on state.
[0261] Thus, without separate turn-off control for the
light source element 341, the stopping state of visible light
projection can be easily achieved while minimizing power
consumption only by the operation of turning off the LCD
panel 361.
[0262] Next, when the indicator 300 is turned off in step
S104, the control part 100 stops the inspection state and
switches the state of the dishwasher 1 to the stand-by
mode. (S105)
[0263] That is, the state in which the indicator is off may
mean entering the stand-by mode. The state in which
step S104 has been completed may mean the stand-by
mode state. Alternatively, the state in which, after the
initial power-on, the light source element or the LCD is
maintained without any further change of state before
any separate operation may also be referred to as the
stand-by mode.
[0264] FIG. 11 illustrates a process of transitioning
from the stand-by mode state to the operation-ready
state.
[0265] Referring to FIG. 11, when the power button of
the input part is turned on in the stand-by mode state, the
control part 100 switches the dishwasher 1 to the opera-
tion-ready state. (S106)
[0266] Next, when in step S106 the dishwasher 1 is
switched to the operation-ready state, in order to check
whether the dishwasher is in a state capable of proceed-
ing with the washing course, and more specifically to
check whether the door 30 is in a closed state, the control
part 100 receives an output signal from the door position
sensor 36 and determines whether the door 30 is in a
closed state or an opened state. (S107, S108)
[0267] If it is determined in step S108 that the door 30 of
the dishwasher 1 is currently in a closed state, the control
part 100 makes decision that the door 30 is in a closed
state, that is, in a state in which proceeding with the
washing course is possible. (S109)
[0268] When the decision has been made in step S109
that the door 30 is in a closed state, the control part 100
checks whether the user has performed the operation of
selecting the washing course and selecting the start of
the course through the selection button of the input part.
(S110, S111)
[0269] At this time, if it is determined in steps S110 and
S111 that the user has not performed the operation of
selecting the washing course or the operation of selecting
the start of the course, the control part 100 outputs,
through the display or sound output part, a non-operation
alarm indicating that the operation of the dishwasher 1 is
in a stopped state because the course selection or course
start operation has not been performed. (S113)
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[0270] Through this, it is possible to minimize the wait-
ing time for the user’s course selection operation and
course start operation can be minimized, and it is possi-
ble to minimize the power consumption that may occur
due to the operation-ready state being maintained for a
long time.
[0271] Meanwhile, if it is determined in steps S110 and
S111 that the user has validly performed the operation of
selecting the washing course or the operation of selecting
the start of the course, the control part 100 supplies
power to the indicator 300 to turn on the indicator 300
which was in the off state. (S112)
[0272] At this time, as described above, if both the light
source element 341 and the LCD panel 361 were in a
turned-off state, current may be supplied to both the light
source element 341 and the LCD panel 361 so that the
indicator 300 can be turned on.
[0273] When the indicator 300 is turned on in step
S112, the control part 100 may control the LCD panel
361 so that information corresponding to the washing
course selected in step S110 generates the visual image
IF.
[0274] Alternatively, if only the LCD panel 361 is in the
turned-off state in step S104, current may be supplied
again only to the LCD panel 361 so that the indicator 300
can be turned on.
[0275] Meanwhile, as described above, the informa-
tion corresponding to the selected washing course may
be displayed in various ways such as the number image
IF1, the bar image IF2, the letter image IF5, or combina-
tions thereof.
[0276] Meanwhile, if it is determined in step S108 that
the door 30 of the dishwasher 1 is currently in an opened
state, the control part 100 makes decision that the door
30 is in an opened state, that is, in a state in which
proceeding with the washing course is not possible.
(S114)
[0277] When the decision has been made in step S114
that the door 30 is in an opened state, the control part 100
calculates, by means of the timer, the elapsed time from
when the decision was made that the door 30 is in an
opened state, and compares the elapsed time with a
second set time stored in the memory. (S115)
[0278] Here, the second set time may be within a range
between 2 minutes and 4 minutes, and preferably may be
3 minutes.
[0279] The second set time, which has been set to be
within a range between 2 minutes and 4 minutes, and
preferably 3 minutes, has been selected in consideration
of the time for the user to load tableware into the storage
part 50 of the dishwasher 1 while the door 30 is in an
opened state. Thus, the second set time may be adjusted
in consideration of the capacity for tableware or the
amount of tableware that can be accommodated in the
storage part 50.
[0280] Meanwhile, if it is determined in step S115 that
the elapsed time has reached the second set time, the
control part 100 outputs, through the display or the sound

output part, a non-operation alarm indicating that the
operation of the dishwasher 1 is in a stopped state
because the door 30 is opened. (S116)
[0281] Through this, it is possible to minimize the dura-
tion of the opened state of the door 30, and it is possible to
minimize the power consumption that may occur due to
the operation-ready state being maintained for a long
time.
[0282] Meanwhile, FIG. 12 illustrates, as sub-steps of
step S112, a configuration for adjusting the light amount
of the visible light beam output by the indicator 300 based
on external illumination.
[0283] Referring to FIG. 12, first, the control part 100
receives an output signal from the optical sensor 37
installed on the door 30. (S1121)
[0284] After receiving the output signal of the optical
sensor 37 in step S1121, the control part 100 compares
the external illumination around the dishwasher 1 based
on the received output signal with a reference illumination
previously stored in the memory. (S1122)
[0285] By way of example, the reference illumination
may be within a range between 40 lux and 60 lux, and
preferably may be 50 lux.
[0286] If it is determined in step S1122 that the external
illumination is greater than or equal to the reference
illumination, the control part 100 continues to supply
power having a first current value corresponding to the
basic power to the light source element 341 of the in-
dicator 300 so as to maintain the current light amount.
(S1123)
[0287] On the other hand, if it is determined in step
S1122 that the external illumination is less than the
reference illumination, the control part 100 supplies an
adjusted power having a second current value lower than
the first current value to the light source element 341 of
the indicator 300 in order to reduce the light amount.
(S1123)
[0288] Here, the second current value may be within a
range from 15% to 25% of the first current value, and
preferably may be 20% thereof.
[0289] That is, the dishwasher 1 according to one
embodiment of the present invention may be controlled
to supply power having a value lower than the basic
power in the evening or nighttime, when the ambient
illumination around the dishwasher 1 is lower than during
daytime, and through this, it provides the effect of further
reducing the power consumed through the indicator 300.
[0290] Meanwhile, when the indicator 300 is turned on
in the aforementioned step S112, the control part 100
drives the indicator 300 in a normal mode or a proximity
mode.
[0291] Here, the driving according to the normal mode
means a driving to change the visual image IF displayed
by the indicator 300 in response to the progress status of
individual processes constituting the washing course,
without the aforementioned animation effect.
[0292] For example, as shown in FIG. 4, it means a
driving to control the LCD panel 361 of the indicator 300 to
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change the number image IF1 and the bar image IF2 in
response to the progress of each process, or to change
the letter image IF5 in response to the process progress.
[0293] On the other hand, the driving according to the
proximity mode means a driving to change the visual
image IF by additionally applying the aforementioned
animation effect to the driving according to the normal
mode.
[0294] FIG. 14 discloses, as sub-steps of S117, a
configuration for making decision on the driving accord-
ing to the normal mode or the proximity mode.
[0295] Referring to FIG. 14, first, the control part 100
receives an output signal from the optical sensor 37
installed on the door 30. (S1171)
[0296] After receiving the output signal from the optical
sensor 37 in step S1171, the control part 100 determines,
based on the received output signal, whether the user is
within the set distance range. (S1172)
[0297] Here, the set distance range may be a distance
of 0.9 meters or more and 1.1 meters or less, and pre-
ferably may be 1 meter.
[0298] If it is determined in step S1172 that the user is
within the set distance range, the control part 100 may
control the LCD panel 361 so that the animation effect is
applied to the visual image IF generated through the
indicator 300 by switching the driving to the proximity
mode.
[0299] As described above, the animation effect may
include the brightness variation region movement effect
in which the brightness variation region A1 is moved
along the left-right direction, and the letter movement
effect in which letters are moved in the left-right direction.
[0300] When driving in the proximity mode, the control
part 100 may control the LCD panel 361 so that at least
one of the brightness variation region movement effect
and the letter movement effect is reflected in the visual
image IF.
[0301] Since the indicator 300 is driven in the proximity
mode in response to user proximity, the user can intui-
tively recognize that the washing course of the dish-
washer 1 is currently being validly and normally exe-
cuted, thereby enhancing user convenience.
[0302] On the other hand, if it is determined in step
S1172 that the user is not within the set distance range,
the control part 100 may continue driving the indicator
300 in the normal mode, in which no animation effect is
applied, without changing the driving thereof.
[0303] Referring again to FIG. 13, following step S117,
it is determined whether the washing course of the dish-
washer 1 has been completed. (S118)
[0304] If it is determined in step S118 that the washing
course has not been completed, the control part 100 may
return to the aforementioned step S117 to drive the
indicator 300 in the normal mode or the proximity mode.
[0305] On the other hand, if it is determined in step
S118 that the washing course has been completed, the
control part 100 may drive the LCD panel of the indicator
300 so that the completion image IF3 can be displayed

through the indicator 300. (S119)
[0306] At this time, although not shown, a visual alarm
or a sound alarm including information indicating that the
washing course has been completed may also be gen-
erated through the display or the sound output part.
[0307] Through these completion image IF3 of the
indicator 300, visual alarm, and sound alarm, the user
can easily confirm that the selected washing course has
been completed.
[0308] Next, after the completion image IF3 is dis-
played in step S118, the control part 100 turns off the
indicator 300 when the third set time has elapsed from
after the completion image IF3 has been generated,
thereby stopping the display of the visual image IF.
(S120)
[0309] As described above, the indicator 300 may be
turned off by cutting off the power supply to the light
source element 341 and the LCD panel 361.
[0310] Here, the third set time may be within a range
between 20 seconds and 40 seconds, and preferably
may be 30 seconds.
[0311] In this way, by configuring so that the completion
image IF3 can be displayed only for the third set time,
power consumption that may occur by displaying the
completion image IF3 for an excessively long time can
be minimized.
[0312] Although the present invention has been de-
scribed with reference to the drawings as examples, it is
obvious that the present invention is not limited to the
embodiments and drawings disclosed in this specifica-
tion, and that various modifications can be made by those
skilled in the art without departing from the scope of the
technical idea of the present invention. In addition, even if
the effects according to the configuration of the present
invention were not explicitly written while describing the
embodiments of the present invention, it is natural that
the effects that can be predicted by the configuration
should also be recognized.

Claims

1. A dishwasher comprising:

a tub inside which a washing space is formed;
A door opening or closing an open front side of
the tub;
an indicator projecting a visible light beam onto
an outside floor surface to display predeter-
mined information as a visual image; and
a control part controlling operation of the indi-
cator based on whether the door is in a closed
state or an opened state, or based on whether a
user is present within a predetermined set dis-
tance range from the door.

2. The dishwasher of claim , wherein the control part
performs a step of making decision on whether to
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operate the indicator based on whether the door is in
a closed state or an opened state.

3. The dishwasher of claim 2, further comprising:

a door position sensor sensing whether the door
is in a closed state,
wherein the step of making decision on whether
to operate the indicator includes:

a step of receiving an output signal from the
door position sensor;
a step of determining, from the output signal
received from the door position sensor,
whether the door is in a closed state; and
a step of turning on the indicator by supply-
ing power to the indicator when a decision is
made that the door is in a closed state in the
step of determining whether the door is in a
closed state.

4. The dishwasher of claim 3, further comprising:

an input part into which a user’s operation for
turning power on and off, a user’s operation for
selecting a washing course, and a user’s opera-
tion for starting a course are input,
wherein the control part further performs a step
of receiving the operation for turning power on,
which is input through the input part, before the
step of receiving an output signal from the door
position sensor.

5. The dishwasher of claim 3, wherein the control part
further performs a step of determining whether the
operation for selecting a washing course, and the
operation for starting a course are input, before the
step of turning on the indicator, when a decision is
made that the door is in a closed state in the step of
determining whether the door is in a closed state,

6. The dishwasher of claim 5, wherein in the step of
turning on the indicator, the indicator displays visual
information corresponding to the selected washing
course.

7. The dishwasher of claim 3, further comprising:

an optical sensor disposed in the door and sen-
sing external illumination,
wherein the step of turning on the indicator in-
cludes:

a step of receiving an output signal from the
optical sensor;
a stepof comparing the external illumination
sensed from the output signal received from
the optical sensor with a preset reference

illumination; and
a step of supplying, to the indicator, an
adjusted power lower than a basic power
when it is determined that the external illu-
mination is less than the reference illumina-
tion.

8. The dishwasher of claim 7, wherein the step of turn-
ing on the indicator further includes a step of supply-
ing the basic power to the indicator when it is deter-
mined that the external illumination is greater than or
equal to the reference illumination.

9. The dishwasher of claim 2, wherein the control part
further performs a step of, before the step of making
decision on whether to operate the indicator, turning
on the indicator regardless of whether the door is in
an opened state or in a closed state when power is
applied from an external power supply for a first time
after connection to an external power supply has
been cut off,

10. The dishwasher of claim 9, wherein the control part
further performs:

a step of comparing an elapsed time from after
the power is first supplied from an external
power supply with a predetermined set time; and
a step of turning off the indicator by cutting off the
power supplied to the indicator when it is deter-
mined that the elapsed time has reached the
predetermined set time in the step of comparing
an elapsed time with a predetermined set time.

11. The dishwasher of claim 1, wherein the control part
performs a step of driving the indicator in a normal
mode or in a proximity mode based on whether a
user is present within a predetermined set distance
range from the door.

12. The dishwasher of claim 11, further comprising:

an optical sensor disposed in the door and sen-
sing whether a user is present within the set
distance range,
wherein the step of driving the indicator in a
normal mode or in a proximity mode includes:

a step of receiving an output signal from the
optical sensor; and
a step of determining, based on the output
signal received from the optical sensor,
whether a user is present within the set
distance range.

13. The dishwasher of claim 11, wherein the driving
according to the normal mode is a driving to change
the visual image in response to a progress status of a
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washing course to be progressed in the washing
space, and
wherein the driving according to the proximity mode
is a driving to change the visual image by additionally
applying an animation effect to the driving according
to the normal mode.

14. The dishwasher of claim 13, wherein the animation
effect includes a brightness variation region move-
ment effect, in which a portion of a display region
where the visual image is displayed is set as a
brightness variation region so as to have a lower
or higher brightness than a remaining region, and the
brightness variation region is moved.

15. The dishwasher of claim 13, wherein the visual im-
age includes a letter image, and
wherein the animation effect includes a letter move-
ment effect, in which letters of a sentence forming the
letter image are moved in a unit of a letter at a
predetermined time interval.
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