wo 2017/030355 A1 |[IN I 0000 N Y O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/030355 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

23 February 2017 (23.02.2017) WIPO | PCT
International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
A47L 15/50 (2006.01) kind of national protection available). AE, AG, AL, AM,
Int tional Application Number- AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
nternational Application Aumber: PCT/KR2016/009012 BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ,
17 August 2016 (17.08.2016) LA, LC, IK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
. ) MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
Filing Language: English PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Priority Data:
10-2015-0116265 18 August 2015 (18.08.2015) KR (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
Applicant: LG ELECTRONICS INC. [KR/KR]; 128, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
Yeoui-daero, Yeongdeungpo-gu, Seoul 07336 (KR). TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
Inventors: KO, Myungwon; [P Center, LG Electronics TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
L DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Inc., 51, Gasan digital 1-ro, Geumcheon-gu, Seoul 08592
N . LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(KR). KWON, Kitae; IP Center, LG FElectronics Inc., 51,
Gasan digital 1-ro, Geumcheon-gu, Seoul 08592 (KR). SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
> > GW, KM, ML, MR, NE, SN, TD, TG).
Agents: KIM, Yong In et al.; KBK & Associates, 7th Published:

Floor, 82, Olympic-ro, Songpa-ku, Seoul 05556 (KR).

with international search report (Art. 21(3))

(54) Title: RACK AND DISHWASHER INCLUDING THE SAME
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(57) Abstract: A dishwasher (100) is disclosed. The dishwasher (100) includes a washing tub (130) for detining a washing space, a
rack (200) provided in the washing tub (130) so as to be withdrawn from the washing tub (130) for receiving dishes, and a plurality
of spraying units (132, 133, 134) for spraying wash water to the rack (200). The rack (200) includes an outer edge rib (210) for de-
fining a space in which dishes are loaded, a variable space loading unit (240) upwardly and downwardly movably provided at the in -
side of the outer edge rib (210), and a lifting unit (250) provided at the outer edge rib (210) for upwardly and downwardly moving
the variable space loading unit (240) to decrease and increase the loading space of the variable space loading unit (240).
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Description

Title of Invention: RACK AND DISHWASHER INCLUDING THE
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SAME
Technical Field

The present invention relates to a rack and a dishwasher including the same, and
more particularly, to a rack configured to be easily introduced into and withdrawn from
a dishwasher and to allow a user to easily handle dishes received in the rack and a

dishwasher including the same.

Background Art

Generally, a dishwasher is an apparatus that sprays high-pressure wash water to
dishes received therein to wash the dishes and dries the washed dishes. Specifically,
the dishwasher is operated such that high-pressure wash water is sprayed into a tub, in
which dishes are received, and the sprayed wash water removes foreign matter, such as
food waste, from the surfaces of the dishes.

The dishwasher is configured such that food waste contained in wash water is filtered
by a filter for reuse of the used wash water and such that wash water containing
detergent is supplied to smoothly separate food waste from dishes. In recent years, a
dishwasher that increases the temperature of wash water or generates steam using a
heater to improve washing efficiency has been widely used.

A conventional dishwasher includes a case defining the external appearance thereof,
a washing tub provided in the case for defining a washing space in which dishes are
washed, a door disposed in front of the washing tub for opening and closing the
washing tub, a drive unit provided under the washing tub for supplying, collecting, cir-
culating, and draining wash water, lower, upper, and top spraying units for spraying
wash water supplied by the drive unit to the dishes, and lower, upper, and top racks
separably provided between the lower, upper, and top spraying units, the lower, upper,
and top racks being selectively loaded in the washing tub based on the kind or size of
the dishes.

Each rack is provided at the lower part thereof with a plurality of moving rollers,
which are guided along guide rails provided at the inside of the washing tub such that
the rack is introduced into or withdrawn from the washing tub.

The lower rack is disposed adjacent to the lower spraying unit to receive relatively
large-sized dishes. The upper rack is disposed adjacent to the upper spraying unit to
receive relatively small-sized dishes. The top rack is disposed adjacent to the top
spraying unit to receive eating utensils (e.g. spoons and knives) and cooking utensils

(e.g. dippers and whisks) having smaller sizes than dishes.
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In order to wash dishes using the dishwasher, a user opens the door of the
dishwasher, withdraws one of the racks from the washing tub, places dishes in the
withdrawn rack, pushes the withdrawn rack back into the washing tub of the

dishwasher, and closes the door.
Subsequently, when the user operates the dishwasher, wash water is individually or

simultaneously supplied to the lower, upper, and top spraying units according to the
operation of the drive unit in order to wash the dishes loaded in the lower, upper, and
top racks.

The top rack is provided to load and wash relatively small-sized dishes. Dishes that
are received in the dishwasher have various sizes. Consequently, the size of some
dishes may be too small to be loaded in the upper or lower rack, with the result that the
dishes may waste space in the upper or lower rack. In addition, the size of some dishes
may too large to be loaded in the top rack, with the result that it becomes impossible to
load the dishes into the top tack.

That is, dishes may have various shapes and sizes, and the lower, upper, and top
racks, which are provided in the washing tub, have specific sizes. As a result, some
dishes may not efficiently use the spaces defined in the lower, upper, and top racks.
Consequently, there is a necessity to design a rack that is capable of efficiently loading

dishes having various shapes without wasting space defined in the rack.
Disclosure of Invention

Technical Problem

An object of the present invention devised to solve the problem lies in a rack
configured such that a dish loading space is efficiently used depending on the shape or
the size of dishes that are loaded in the dish loading space so as to be washed and a
dishwasher including the same.
Solution to Problem

The object of the present invention can be achieved by providing a rack including an
outer edge rib for defining a space in which dishes are loaded, a variable space loading
unit upwardly and downwardly movably provided at the inside of the outer edge rib,
and a lifting unit provided at the outer edge rib for upwardly and downwardly moving
the variable space loading unit to decrease and increase the loading space of the
variable space loading unit.

The variable space loading unit may be coupled to the outer edge rib in the state of
being suspended by a pair of support links turnably provided at the outer edge rib.

The lifting unit may be provided with a slide protrusion movable in an interlocked
state in response to the movement of the lifting unit, and the variable space loading

unit may be provided with an inclined slot, into which the slide protrusion is inserted,
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the inclined slot having a predetermined angle of inclination.

The inclined slot may include a front inclined slot and a rear inclined slot arranged
parallel to each other in the direction in which the lifting unit is moved, and the slide
protrusion may include a front slide protrusion and a rear slide protrusion respectively
inserted into the front inclined slot and the rear inclined slot.

The lifting unit may include a lifting lever protruding outward from the outer edge
rib and an extension extending from the inside of the outer edge rib to the inclined slot,
and the slide protrusion may be provided at one end of the extension so as to be
inserted into the inclined slot.

The inclined slot may be provided at the lower end thereof with a holding hole, in
which the slide protrusion is held.

The rack may further include a middle partition rib for partitioning the space defined
by the outer edge rib into two parts.

The variable space loading unit may be provided in one of the two parts partitioned
by the middle partition rib, and a fixed space loading unit, fixed to the outer edge rib
and the middle partition rib, may be provided in the other of the two parts partitioned
by the middle partition rib.

The variable space loading unit may be provided with a plurality of through holes
through which wash water for washing the dishes passes and a plurality of support pro-
trusions for preventing the movement of the dishes.

In another aspect of the present invention, provided herein is a dishwasher including
a washing tub for defining a washing space, a rack provided in the washing tub so as to
be withdrawn from the washing tub for receiving dishes, and a plurality of spraying
units for spraying wash water to the rack, wherein the rack includes an outer edge rib
for defining a space in which dishes are loaded, a variable space loading unit upwardly
and downwardly movably provided at the inside of the outer edge rib, and a lifting unit
provided at the outer edge rib for upwardly and downwardly moving the variable space
loading unit to decrease and increase the loading space of the variable space loading
unit.

The lifting unit may be provided with a slide protrusion movable in an interlocked
state in response to the movement of the lifting unit, and the variable space loading
unit may be provided with an inclined slot, into which the slide protrusion is inserted,
the inclined slot having a predetermined angle of inclination.

The lifting unit may include a lifting lever protruding outward from the outer edge
rib and an extension extending from the inside of the outer edge rib to the inclined slot,
and the slide protrusion may be provided at one end of the extension so as to be

inserted into the inclined slot.
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Advantageous Effects of Invention

In the rack according to the present invention and the dishwasher including the same,
it is possible to efficiently use a dish loading space depending on the shape or the size
of dishes that are loaded in the dish loading space so as to be washed.

Brief Description of Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention, illustrate embodiments of the invention and together with the de-
scription serve to explain the principle of the invention.

In the drawings:

FIG. 1 is a perspective view showing a dishwasher according to the present
invention;

FIG. 2 is a view simply showing the internal structure of the dishwasher according to
the present invention;

FIG. 3 is a perspective view showing a first use state of a third rack of the dishwasher
according to the present invention;

FIG. 4 is a side view showing the first use state of the third rack of the dishwasher
according to the present invention;

FIG. 5 is a perspective view showing a second use state of the third rack of the
dishwasher according to the present invention; and

FIG. 6 is a side view showing the second use state of the third rack of the dishwasher
according to the present invention.

Best Mode for Carrying out the Invention

Reference will now be made in detail to the preferred embodiments of the present
invention, examples of which are illustrated in the accompanying drawings.

In the following description of the present invention, names of constituent elements
are defined in consideration of functions in the present invention. Therefore, the names
of the constituent elements must not be construed as having meanings that restrict
technical elements of the present invention. In addition, the names defined for the re-
spective constituent elements may be substituted with other names in the art to which
the present invention pertains.

Hereinafter, a dishwasher according to an embodiment of the present invention will
be described in detail with reference to the accompanying drawings.

FIG. 1 is a perspective view showing a dishwasher according to the present
invention, and FIG. 2 is a view simply showing the internal structure of the dishwasher
according to the present invention.

As shown in FIGs. 1 and 2, a dishwasher 100 according to the present invention

includes a case 120 defining the external appearance thereof, a washing tub 130
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mounted in the case 120 for defining a washing space, in which dishes are washed, the
washing tub 130 having a front open surface, a door 122 for opening and closing the
open surface of the washing tub 130, a drive unit 140 provided under the washing tub
130 for supplying, collecting, circulating, and draining wash water, a plurality of racks
150, 160, and 200 separably provided in the washing tub 130 for receiving dishes, and
a plurality of spraying units 132, 133, and 134 respectively provided adjacent to the
racks 150, 160, and 200 for spraying wash water to wash dishes.

The washing tub 130, the driving unit 140, and the spraying units of the dishwasher
100 may have the same structures as or similar structures to those of a conventional
dishwasher, and therefore a detailed description thereof will be omitted.

The racks 150, 160, and 200 are provided in the washing tub 130 so as to be
withdrawn from the washing tub 130 through the open surface of the washing tub 130.
The racks include a first rack 150 provided in the lower part of the washing tub 130 for
receiving relatively large-sized dishes, a second rack 160 provided above the first rack
150 for receiving relatively small-sized dishes, and a third rack 200 provided in the
upper part of the washing tub 130 for receiving cutlery and the like.

The spraying units 132, 133, and 134 are provided to spray wash water to the dishes
received in the racks 150, 160, and 200, respectively. The spraying units include a
lower spraying unit 134 provided in the lower part of the washing tub 130 for spraying
wash water to the first rack 150, an upper spraying unit 133 provided between the first
rack 150 and the second rack 160 for spraying wash water to the first and second racks
150 and 160, and a top spraying unit 132 provided in the upper part of the washing tub
130 for spraying wash water to the third rack 200 or the second rack 160.

Guide rails (not shown) for guiding the withdrawal and introduction of the first,
second, and third racks 150, 160, and 200 are provided at opposite sidewalls of the
washing tub 130. The guide rails may include fixed guide rails (not shown) for guiding
the withdrawal and introduction of the first rack 150 and telescopic guide rails (not
shown) for guiding the withdrawal and introduction of the second and third racks 160
and 200, the length of the telescopic guide rails being increased as the second and third
racks 160 and 200 are withdrawn.

The door 122 is provided to open and close the front open surface of the washing tub
130. The door 122 is provided at the lower end of the open surface thereof with a hinge
unit (not shown), about which the door 122 is hingedly rotated such that the door 122
is opened and closed.

The door 122 is provided at the outer surface thereof with a grip 124 for opening the
door 122 and a control panel 123 for controlling the dishwasher 100. When the door
122 is closed, the inner surface of the door 122 defines one surface of the washing tub

130. When the door 122 is opened, the inner surface of the door 122 defines a location
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surface on which the first rack 150 is located. To this end, when the door 122 is
opened, the location surface of the door 122 may horizontally extend from the guide
rails for guiding the first rack 150.

Specifically, the present invention relates to the third rack 200 and the dishwasher
100 having the same. Consequently, the general construction of the dishwasher 100
and the first and second racks 150 and 160 will not be described.

Hereinafter the third rack 200, which is the gist of the present invention, will be
described in detail with reference to the accompanying drawings.

FIG. 3 is a perspective view showing a first use state of a third rack of the dishwasher
according to the present invention, and FIG. 4 is a side view showing the first use state
of the third rack of the dishwasher according to the present invention.

As shown in FIGs. 3 and 4, the third rack 200 includes a fixed space loading unit 230
having a fixed loading space and a variable space loading unit 240 having a variable
loading space. General-sized dishes may be loaded into the fixed space loading unit
230. Dishes having sizes that make them difficult to load into the fixed space loading
unit 230 or dishes that waste the loading space in the first or second rack 150 or 160
when loaded in the first or second rack 150 or 160 may be selectively loaded into the
variable space loading unit 240.

The third rack 200 further includes an outer edge rib 210 defining the outer edge of
the fixed space loading unit 230 or the variable space loading unit 240, a middle
partition rib 220 for partitioning the interior of the third rack 200 into the fixed space
loading unit 230 and the variable space loading unit 240, a lifting unit 250 for
upwardly and downwardly moving the variable space loading unit 240 to vary the
loading space of the variable space loading unit 240, and moving roller units 260
supported by the telescopic guide rails such that the third rack 200 is withdrawn from
the washing tub 130.

The outer edge rib 210 defines the outer edge of the third rack 200. The outer edge
rib 210 is configured so as to correspond to the inner size of the washing tub 130. The
outer edge rib 210 is formed to have a hollow box shape in order to improve the
strength of the third rack 200. A grip 212 for introducing and withdrawing the third
rack 200 is formed at the front of the outer edge rib 210. In addition, the outer edge rib
210 is provided at the lower part of one side thereof with a first front link turning unit
214a and a first rear link turning unit 214b, to which a front support link 248a and a
rear support link 248b, a description of which will follow, are turnably coupled. The
first front link turning unit 214a and the first rear link turning unit 214b will be
described in detail when describing the variable space loading unit 240.

The moving roller units 260, supported by the telescopic guide rails provided at the
washing tub 130, are provided at the rears of opposite sides of the outer edge rib 210.
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The moving roller units 260 include upper moving rollers 262 for supporting the upper
surfaces of the telescopic guide rails and lower moving rollers 264 for supporting the
lower surfaces of the telescopic guide rails.

The middle partition rib 220 partitions the interior of the third rack 200, defined by
the outer edge rib 210, into the fixed space loading unit 230 and the variable space
loading unit 240.

The middle partition rib 220 may partition the interior of the third rack 200, defined
by the outer edge rib 210, into the fixed space loading unit 230 and the variable space
loading unit 240 in the direction in which the third rack 200 is withdrawn or in the
direction perpendicular to the direction in which the third rack 200 is withdrawn. In
this embodiment, the middle partition rib 220 partitions the interior of the third rack
200, defined by the outer edge rib 210, into the fixed space loading unit 230 and the
variable space loading unit 240 in the direction in which the third rack 200 is
withdrawn.

The middle partition rib 220 is provided at the lower part thereof with a second front
link turning unit 222a and a second rear link turning unit 222b, which are opposite the
first front link turning unit 214a and the first rear link turning unit 214b, respectively.
The variable space loading unit 240 is upwardly and downwardly movably supported
by a front support link 248a turnably provided between the first front link turning unit
214a and the second front link turning unit 222a and a rear support link 248b turnably
provided between the first rear link turning unit 214b and the second rear link turning
unit 222b.

The fixed space loading unit 230 is provided in one of the two spaces partitioned by
the middle partition rib 220. The fixed space loading unit 230 is provided at the lower
surface thereof between the outer edge rib 210 and the middle partition rib 220 with a
loading surface 231, on which dishes are located. The loading surface 231 is provided
with a plurality of through holes 232 through which wash water for washing dishes
passes or through which wash water that has been used to wash the dishes is drained.
In addition, the loading surface 231 is provided with a plurality of support protrusions
234 disposed so as to be spaced apart from through holes 232 for preventing the
movement of the dishes located on the loading surface 231 during washing of the
dishes or when the third rack 200 is introduced and withdrawn.

The variable space loading unit 240 is provided in the other of the two spaces par-
titioned by the middle partition rib 220 such that the variable space loading unit 240 is
upwardly and downwardly movable in the state of being separated from the outer edge
rib 210 and the middle partition rib 220.

The variable space loading unit 240 includes a loading surface 249 on which dishes

are loaded, a guide rib 241 protruding from the outer edge of the loading surface 249
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for defining a dish loading space, and a front support link 248a and a rear support link
248b respectively turnably provided between the first front link turning unit 214a and
the second front link turning unit 222a and between the first rear link turning unit 214b
and the second rear link turning unit 222b for supporting the lower surface of the
loading surface 249.

The loading surface 249 is provided at the lower surface thereof with a front link
insertion slot 247a, into which the front support link 248a is inserted, and a rear link
insertion slot 247b, into which the rear support link 248b is inserted. The variable
space loading unit 240 is supported by the front support link 248a and the rear support
link 248b so as to move in the manner of a pendulum. That is, the loading surface 249
ascends as the front support link 248a and the rear support link 248b are arranged hori-
zontally, and the loading surface 249 descends as the front support link 248a and the
rear support link 248b are arranged vertically. As a result, the loading space of the
variable space loading unit 240 is variable.

The loading surface 249 is provided with a plurality of through holes 242 through
which wash water for washing dishes passes or through which wash water that has
been used to wash the dishes is drained. In addition, the loading surface 249 is
provided with a plurality of support protrusions 243 disposed so as to be spaced apart
from through holes 242 for preventing the movement of the dishes located on the
loading surface 249 during washing of the dishes, when the third rack 200 is in-
troduced and withdrawn, or when the variable space loading unit 240 is moved upward
and downward.

The guide rib 241 of the variable space loading unit 240 is provided at one side
thereof with a front inclined slot 245a and a rear inclined slot 245b having a prede-
termined angle of inclination. The front inclined slot 245a and the rear inclined slot
245b are arranged parallel to each other. The front inclined slot 245a and the rear
inclined slot 245b are coupled to the lifting unit 250, a description of which will
follow, such that the front inclined slot 245a and the rear inclined slot 245b slide along
with the movement of the lifting unit 250 to upwardly and downwardly move the
variable space loading unit 240. The front inclined slot 245a and the rear inclined slot
245b are respectively provided at the lower ends thereof with a front holding hole 246a
and a rear holding hole 246b, through which the guide rib 241 is held by the lifting unit
250. The front inclined slot 245a, the rear inclined slot 245b, the front holding hole
246a, and the rear holding hole 246b will be described in detail when describing the
lifting unit 250.

The lifting unit 250 upwardly or downwardly moves the variable space loading unit
240 of the third rack 200 relative to the outer edge rib 210 and the middle partition rib

220 in order to decrease or increase the loading space (specifically the loading depth)
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of the variable space loading unit 240.

The lifting unit 250 includes a lifting lever 252 for moving the lifting unit 250, a
front extension 254a extending from the lifting lever 252 to the front inclined slot 245a
of the variable space loading unit 240, a rear extension 254b extending from the lifting
lever 252 to the rear inclined slot 245b of the variable space loading unit 240, a front
slide protrusion 255a protruding from the front extension 254a so as to be inserted into
the front inclined slot 245a and then slide, and a rear slide protrusion 255b protruding
from the rear extension 254b so as to be inserted into the rear inclined slot 245b and
then slide.

The lifting lever 252, the front and rear extensions 254a and 254b, and the front and
rear slide protrusions 255a and 255b may be integrally formed by injection molding.
Alternatively, the lifting lever 252, the front and rear extensions 254a and 254b, and
the front and rear slide protrusions 255a and 255b may be separately formed so as to be
separated from each other as needed.

The lifting unit 250 is disposed in the inner space of the outer edge rib 210, which is
formed to increase the strength of the third rack 200. The lifting lever 252 is provided
so as to extend through the outer edge rib 210 and to protrude above the outer edge rib
210.

The front extension 254a extends from the inner space of the outer edge rib 210 to
the front inclined slot 245a. The front slide protrusion 255a, which is inserted into the
front inclined slot 245a, is provided at one end of the front extension 254a.

The rear extension 254b extends from the inner space of the outer edge rib 210 to the
rear inclined slot 245b. The rear slide protrusion 255b, which is inserted into the rear
inclined slot 245b, is provided at one end of the rear extension 254b.

The front inclined slot 245a and the rear inclined slot 245b, which are formed at the
variable space loading unit 240, are inclined upward in the direction in which the
lifting unit 250 is moved.

The front holding hole 246a and the rear holding hole 246b, in which the front slide
protrusion 255a and the rear slide protrusion 255b are respectively held, are re-
spectively provided at the lower ends of the front inclined slot 245a and the rear
inclined slot 245b.

When the lifting unit 250 is moved to the front side of the third rack 200, therefore,
the front slide protrusion 255a and the rear slide protrusion 255b of the lifting unit 250
are respectively held in the front holding hole 246a and the rear holding hole 246b of
the variable space loading unit 240 to support the variable space loading unit 240 in the
state in which the variable space loading unit 240 is raised. When the lifting unit 250 is
moved to the rear side of the third rack 200, the front slide protrusion 255a and the rear

slide protrusion 255b are respectively separated from the front holding hole 246a and
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the rear holding hole 246b and then respectively move along the front inclined slot
245a and the rear inclined slot 245b. As a result, the front inclined slot 245a and the
rear inclined slot 245b are pushed. Consequently, the variable space loading unit 240
moves downward relative to the lifting unit 250, the outer edge rib 210, and the middle
partition rib 220, whereby the loading depth of the variable space loading unit 240 is
increased. That is, the loading space of the variable space loading unit 240 is increased.

The outer edge rib 210, the middle partition rib 220, and fixed space loading unit 230
may be integrally formed by injection molding. The middle partition rib 220 and the
fixed space loading unit 230 may be omitted as needed. That is, the entirety of the
inner space of the outer edge rib 210, which defines the third rack 200, may constitute
the variable space loading unit 240.

Hereinafter, the operation of the racks provided in the dishwasher according to the
embodiment of the present invention will be described in detail with reference to the
accompanying drawings. It should be noted that the elements mentioned below are to
be understood with reference to the above description and drawings.

When describing the operation of the third rack according to the present invention, a
first use state of the variable space loading unit, which is an initial state, will be
described with reference to FIGs. 3 and 4, and a second use state of the variable space
loading unit, which is a variable state, will be described with reference to FIGs. 5 and
6.

FIG. 5 is a perspective view showing a second use state of the third rack of the
dishwasher according to the present invention, and FIG. 6 is a side view showing the
second use state of the third rack of the dishwasher according to the present invention.

In order for the user to wash dishes using the dishwasher 100, the user opens the door
122 of the dishwasher 100, withdraws at least one of the first, second, and third racks
150, 160, and 200, loads dishes into the withdrawn rack, reintroduces the rack, in
which the dishes are placed, into the washing tub 130 of the dishwasher 100, and
closes the door 122.

Subsequently, when the user operates the dishwasher 100, wash water is individually
or simultaneously supplied to the upper spraying unit 133, the lower spraying unit 134,
and the top spraying unit in response to the operation of the drive unit 140, and the
dishes loaded in the racks 150, 160, and 200 are washed, rinsed, and dried. The
washing, rinsing, and drying of the dishes described above are very similar to the
operation of a general dishwasher 100, and therefore a detailed description thereof will
be omitted.

Before the dishwasher 100 is operated, it is necessary to place dishes in the re-
spective racks. In addition, it is necessary to withdraw a specific one of the racks in

order to place dishes in the specific rack.
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The first rack 150 is moved while being guided along the fixed guide rails provided
at the lower parts of the inner opposite surfaces of the washing tub 130. When
withdrawn, the first rack 150 is located on the location surface of the door 122. Dishes
are received in the first rack 150 in the state in which the first rack 150 is located on
the location surface of the door 122.

The second rack 160 and the third rack 200 are moved while being guided along the
telescopic guide rails provided at the inner opposite surfaces of the washing tub 130.
Dishes are loaded into the second rack 160 and the third rack 200 in the state in which
the second rack 160 and the third rack 200 are supported by the telescopic guide rails,
the lengths of which have been increased.

Relatively small-sized dishes are received in the third rack 200. The dishes may be
received in the variable space loading unit 240 provided at one side of the third rack
200 and the fixed space loading unit provided at the other side of the third rack 200.

In the first use state of the variable space loading unit 240, as shown in FIGs. 3 and
4, dishes are loaded into the variable space loading unit 240 in the state in which the
variable space loading unit 240 is raised relative to the outer edge rib 210 or the middle
partition rib 220.

At this time, the downward movement of the variable space loading unit 240 is re-
stricted by the lifting unit 250. That is, when the lifting unit 250 is moved to the front
side of the third rack 200, the front slide protrusion 255a provided at the front
extension 254a of the lifting unit 250 and the rear slide protrusion 255b provided at the
rear extension 254b of the lifting unit 250 are respectively held in the front holding
hole 246a formed in the front inclined slot 245a of the variable space loading unit 240
and the rear holding hole 246b formed in the rear inclined slot 245b of the variable
space loading unit 240. As a result, the position of the variable space loading unit 240
is restricted.

In the case in which the sizes of dishes to be loaded into the fixed space loading unit
230 and the raised variable space loading unit 240 are greater than the sizes of the
loading spaces of the fixed space loading unit 230 and the raised variable space loading
unit 240, the variable space loading unit 240 may be moved downward to increase the
loading space of the variable space loading unit 240.

The loading space of the variable space loading unit 240 is increased as follows. As
shown in FIGs. 5 and 6, the user moves the lifting lever 252 of the lifting unit 250 to
the rear of the third rack 200. As a result, the front extension 254a and the rear
extension 254b of the lifting unit 250 moves to the rear of the third rack 200 together
with the lifting lever 252.

Consequently, the front slide protrusion 255a and the rear slide protrusion 255b,

which are respectively formed at the front extension 254a and the rear extension 254b,
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are respectively separated from the front holding hole 246a and the rear holding hole
246b of the variable space loading unit 240 and then respectively slide along the front

inclined slot 245a and the rear inclined slot 245b.
As aresult, the supported state of the variable space loading unit 240 maintained by

the front slide protrusion 255a and the rear slide protrusion 255b of the lifting unit 250
is released, and the front slide protrusion 255a and the rear slide protrusion 255b move
downward along the front inclined slot 245a and the rear inclined slot 245b by gravity.
Consequently, the loading space of the variable space loading unit 240 is increased.
The variable space loading unit 240 moving downward in response to the movement
of the lifting unit 250 is suspended by the front support link 248a and the rear support
link 248b while being moved in the manner of a pendulum by the front support link
248a and the rear support link 248b, which support the lower surface of the variable
space loading unit 240. As a result, the loading space of the variable space loading unit

240 is increased.

Mode for the Invention

Various embodiments have been described in the best mode for carrying out the
invention.

Industrial Applicability

The present invention provides a rack configured to be easily introduced into and
withdrawn from a dishwasher and to allow a user to easily handle dishes received in
the rack and a dishwasher including the same.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended

claims and their equivalents.
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Claims

A rack comprising:

an outer edge rib for defining a space in which dishes are loaded;

a variable space loading unit upwardly and downwardly movably
provided at an inside of the outer edge rib; and

a lifting unit provided at the outer edge rib for upwardly and
downwardly moving the variable space loading unit to decrease and
increase a loading space of the variable space loading unit.

The rack according to claim 1, wherein the variable space loading unit
is coupled to the outer edge rib in a state of being suspended by a pair
of support links turnably provided at the outer edge rib.

The rack according to claim 1, wherein the lifting unit is provided with
a slide protrusion movable in an interlocked state in response to
movement of the lifting unit, and the variable space loading unit is
provided with an inclined slot, into which the slide protrusion is
inserted, the inclined slot having a predetermined angle of inclination.
The rack according to claim 3, wherein the inclined slot comprises a
front inclined slot and a rear inclined slot arranged parallel to each
other in a direction in which the lifting unit is moved, and the slide
protrusion comprises a front slide protrusion and a rear slide protrusion
respectively inserted into the front inclined slot and the rear inclined
slot.

The rack according to claim 3, wherein the lifting unit comprises a
lifting lever protruding outward from the outer edge rib and an
extension extending from the inside of the outer edge rib to the inclined
slot, and the slide protrusion is provided at one end of the extension so
as to be inserted into the inclined slot.

The rack according to claim 3, wherein the inclined slot is provided at a
lower end thereof with a holding hole, in which the slide protrusion is
held.

The rack according to claim 1, further comprising a middle partition rib
for partitioning the space defined by the outer edge rib into two parts.
The rack according to claim 7, wherein the variable space loading unit
is provided in one of the two parts partitioned by the middle partition
rib, and a fixed space loading unit, fixed to the outer edge rib and the
middle partition rib, is provided in the other of the two parts partitioned
by the middle partition rib.
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The rack according to claim 1, wherein the variable space loading unit
is provided with a plurality of through holes through which wash water
for washing the dishes passes and a plurality of support protrusions for
preventing movement of the dishes.

A dishwasher comprising a washing tub for defining a washing space, a
rack provided in the washing tub so as to be withdrawn from the
washing tub for receiving dishes, and a plurality of spraying units for
spraying wash water to the rack, wherein the rack comprises:

an outer edge rib for defining a space in which dishes are loaded;

a variable space loading unit upwardly and downwardly movably
provided at an inside of the outer edge rib; and

a lifting unit provided at the outer edge rib for upwardly and
downwardly moving the variable space loading unit to decrease and
increase a loading space of the variable space loading unit.

The dishwasher according to claim 10, wherein the lifting unit is
provided with a slide protrusion movable in an interlocked state in
response to movement of the lifting unit, and the variable space loading
unit is provided with an inclined slot, into which the slide protrusion is
inserted, the inclined slot having a predetermined angle of inclination.
The dishwasher according to claim 11, wherein the lifting unit
comprises a lifting lever protruding outward from the outer edge rib
and an extension extending from the inside of the outer edge rib to the
inclined slot, and the slide protrusion is provided at one end of the

extension so as to be inserted into the inclined slot.
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