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(54) Dishwasher

(67)  The present disclosure provides a dishwasher
(1) having an improved basket pull-out structure. The
dishwasher includes: a tub (20); a basket (40, 45) ar-
ranged inside the tub (20) for loading dishes; and a draw-
out unit (100) arranged on either side of the basket (40,
45) for guiding the basket to be drawn out forward from
the tub, wherein the draw-out unit (100) includes first
(110), second (120), and third (130) rails, a plurality of
first balls (142, 144) placed between the first (110) and

second (120) rails, and a plurality of second balls (152,
154) placed between the second (120) and third (130)
rails, and wherein the plurality of first balls (142, 144) and
the plurality of second balls (152, 154) are arranged in
vertical direction. According to the present disclosure, a
slim draw-out unit may be provided by aligning ball bear-
ings in vertical direction, thereby increasing the space
utility of the dishwasher.
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Description

[0001] The present disclosure relates to dishwashers,
and more particularly to a dishwasher with an improved
pull-out structure of baskets.

[0002] Ingeneral, adishwasheris a device for cleaning
dishes by spraying high-pressure water at the dishes and
typically runs washing, rinse, and dry cycles. The dish-
washer removes dirt from the dishes by spraying water
without throwing in detergent during a preliminary wash-
ing cycle, and cleans dishes by spraying water and si-
multaneously throwing in detergent in the main washing
cycle. The dishwasher rinses the detergent from dishes
by spraying water in the rinse cycle, and dries them in
the dry cycle.

[0003] Inthe tub of the dishwasher in which dish wash-
ing is conducted, baskets for loading washable items (or
dishes) are contained. In order for the user to conven-
iently load or remove the washable items, the baskets
are installed to be drawn out forward from the tub. Draw-
out units are installed on either side of the basket to guide
the movement of the basket.

[0004] The draw-out unit commonly includes multiple
rails, and the basket may be moved while being rolled
along the rail with e.g., a roller. However, moving with
the roller causes serious friction and big noise. Further-
more, due to vulnerability to shaking, the roller may derail,
thus weakening the durability.

[0005] Accordingly, adraw-outunitthatguidesthe bas-
ket with ball bearings instead of the roller has recently
been introduced. However, such a draw-out unit also has
aproblem that the supporting structure of the ball bearing
is weak in durability.

[0006] Moreover, the use of the multiple rails increases
the volume of the draw-out unit, thereby inevitably reduc-
ing the space that holds washable items.

[0007] The present disclosure provides a dishwasher
having a draw-out unit that uses ball bearings with good
durability.

[0008] The present disclosure also provides a dish-
washer that increases space efficiency with a small vol-
ume draw-out unit.

[0009] Inaccordance with an aspect of the present dis-
closure, a dishwasher is provided.

[0010] The dishwasher includes: a tub; a basket ar-
ranged inside the tub for loading dishes; and a draw-out
unit arranged on either side of the basket for guiding the
basket to be drawn out forward from the tub, wherein the
draw-out unit includes first, second, and third rails, a plu-
rality of first balls placed between the first and second
rails, and a plurality of second balls placed between the
second and third rails, and wherein the plurality of first
balls and the plurality of second balls are arranged in
vertical direction.

[0011] The first, second, and third rails may each be
arranged to form a cross section including a coupling unit
that extends in the vertical direction and upper and lower
ends that bend toward one side.
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[0012] The upper and lower ends of each of the first,
second, and third rails may bend toward one side of the
coupling unit in an identical form.

[0013] The coupling unit of the first rail may be formed
to extend longer than the coupling unit of the second rail
in the vertical direction, and the coupling unit of the sec-
ond rail may be formed to extend longer than the coupling
unit of the third rail in the vertical direction.

[0014] Thefirstand second rails may be arranged such
that the upper end of the second rail is placed below the
upper end of the first rail and the lower end of the second
rail is placed above the lower end of the first rail, and the
second and third rails may be arranged such that the
upper end of the third rail is placed below the upper end
of the second rail and the lower end of the third rail is
placed above the lower end of the second rail.

[0015] The plurality of first balls may include at least
one first upper ball placed between the upper end of the
first rail and the upper end of the second rail, and at least
one first lower ball placed between the lower end of the
first rail and the lower end of the second rail, and the
plurality of second balls may include at least one second
upper ball placed between the upper end of the second
rail and the upper end of the third rail, and at least one
second lower ball placed between the lower end of the
second rail and the lower end of the third rail.

[0016] The dishwasher may further include a first re-
tainer for holding the at least one first upper ball and the
at least one first lower ball; and a second retainer for
holding the atleast one second upper ball and the at least
one second lower ball.

[0017] The upper and lower ends of the second rail
may be arranged toward the same direction as that of
the upper and lower ends of the first rail, and the upper
and lower ends of the third rail may be arranged toward
the opposite direction of that of the upper and lower ends
of the first rail.

[0018] The draw-out unit may include a first retainer
placed between the first and second rails, and a second
retainer placed between the second and third rails.
[0019] The first retainer may include a plurality of first
ball installation units that hold the plurality of first balls,
and the second retainer may include a plurality of second
ballinstallation units that hold the plurality of second balls.
[0020] The first retainer may be installed to be able to
move along the first rail, and the first rail may include a
first fastening rib for preventing the first retainer from de-
viating from the first rail, and the second retainer may be
installed to be able to move along the second rail, and
the second rail may include a second fastening rib for
preventing the second retainer from deviating from the
second rail.

[0021] Thefirstrailmay be attached onto the inner side
of the tub, the third rail may be coupled with the basket,
and the second rail may be placed between the first and
third rails.

[0022] The basket may include a coupling unit on each
side, and the coupling unit may be coupled with the third
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rail to movably support the basket.

[0023] The coupling unit may include a coupling pro-
jection that protrudes toward the third rail, and the third
railmay include a coupling groove into which the coupling
projection is fit.

[0024] The dishwasher may furtherinclude: a coupling
member detachably coupled with the third rail so as to
fasten the coupling projection fit into the coupling groove.
[0025] In accordance with another aspect of the
present disclosure, a dishwasher is provided. The dish-
washer includes: a tub; a basket arranged inside the tub
for loading dishes; and a first rail fixed onto an inner wall
of the tub; a second rail installed to be able to move along
the first rail; a third rail installed to be able to move along
the second rail and coupled with the basket; a first ball
bearing placed between the first and second rails and
arranged to be able to move along the first rail; and a
second ball bearing placed between the second and third
rails and arranged to be able to move along the second
rail.

[0026] The first ball bearing may include at least one
first ball and a first retainer for holding the at least one
first ball, and the second ball bearing may include at least
one second ball and a second retainer for holding the at
least one second ball.

[0027] The at least one first ball and the at least one
second ball may be arranged in vertical direction.
[0028] In accordance with another aspect of the
present disclosure, a dishwasher is provided. The dish-
washer includes: a tub; a basket arranged in the tub for
loading dishes; and a draw-out unit installed between the
tub and the basket, including a plurality of rails for guiding
movement of the basket, wherein the plurality of rails
include a first rail attached to the tub, a second rail ar-
ranged to have one side be adjacent to the first rail, and
a third rail having one side be adjacent to the second rail
and the other side coupled with the basket, and wherein
the first rail is formed to extend longer than the second
rail in the vertical direction, and the second rail is formed
to extend longer than the third rail in the vertical direction.
[0029] The plurality of rails may each be formedtohave
a cross section that includes a coupling unit that extends
in the vertical direction and upper and lower ends that
bend from the coupling unit in the same direction.
[0030] The first and second rails may be arranged to
have their upper and lower ends toward the basket, and
the third rail may be arranged to have its upper and lower
ends toward the opposite direction compared to the first
and second rails.

[0031] The draw-out unit may include a first ball bear-
ing placed between the first and second rails, and a sec-
ond ball bearing placed between the second and third
rails.

[0032] The first ball bearing may include a first upper
ball placed between the upper end of the first rail and the
upper end of the second rail, and a first lower ball placed
between the lower end of the first rail and the lower end
of the second rail, and the second ball bearing may in-
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clude a second upper ball placed between the upper end
of the second rail and the upper end of the third rail, and
a second lower ball placed between the lower end of the
second rail and the lower end of the third rail.

[0033] Other aspects, advantages, and salient fea-
tures of the disclosure will become apparent to those
skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings,
discloses exemplary embodiments of the disclosure.
[0034] The above and other features and advantages
of the present disclosure will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1 illustrates a dishwasher, according to an em-
bodiment of the present disclosure;

FIG. 2 illustrates a dishwasher with baskets drawn
out, according to an embodiment of the present dis-
closure;

FIG. 3 is an exploded view of a dishwasher into a
tub, a basket, and a draw-out unit, according to an
embodiment of the present disclosure;

FIG. 4 is an exploded view of a draw-out unit of a
dishwasher, according to an embodiment of the
present disclosure;

FIG. 5 is a cross-sectional view of a draw-out unit of
a dishwasher, according to an embodiment of the
present disclosure; and

FIG. 6 illustrates combination of a draw-out unit and
basket of adishwasher, according toan embodiment
of the present disclosure.

[0035] Throughoutthedrawings, like reference numer-
als will be understood to refer to like parts, components,
and structures.

[0036] The present disclosure will now be described
more fully with reference to the accompanying drawings,
in which exemplary embodiments of the disclosure are
shown. The disclosure may, however, be embodied in
many different forms and should not be construed as
being limited to the embodiments set forth herein; rather,
these embodiments are provided so that this disclosure
will be thorough and complete, and will fully convey the
concept of the disclosure to those skilled in the art. Like
reference numerals in the drawings denote like elements,
and thus their description will be omitted.

[0037] In the description of the present disclosure, if it
is determined that a detailed description of commonly-
used technologies or structures related to embodiments
of the present disclosure may unnecessarily obscure the
subject matter of the invention, the detailed description
will be omitted.

[0038] FIG. 1 illustrates a dishwasher 1, according to
an embodiment of the present disclosure, and FIG. 2
illustrates the dishwasher 1 with baskets drawn out, ac-
cording to an embodiment of the present disclosure.
[0039] The dishwasher 1 may include a case 10 that
forms the exterior, and a tub 20 formed inside the case
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10. The front side of the case 10 may be opened to load
dishes in the tub 20 or withdraw them from the tub 20. A
door 30 may be movably combined with the case 10 to
open/close the tub 20.

[0040] Thecase 10 may have aform ofabox, as shown
in FIG. 1. However, the form of the case 10 is not limited
to what is shown in FIG. 1, and may be in the form of a
column or a multi-sided pillar, or in the form of a polyhe-
dral box other than the cubical box. In addition, the dish-
washer 1 may be implemented in other various forms
that may be applied as the exterior of the dishwasher 1.
[0041] The door 30 may be moved in a certain direction
to open or close the tub 20. There may be hinges (not
shown) on an edge of the door 30 to rotate the door 30
in a certain direction.

[0042] The door 30 is installed in front of the tub 20,
and the user may open the door 30 and load washable
items inside the tub 20. A handle (not shown) may be
attached onto the door 30 to help the user easily open
or close the door 30. A detergent container 31 may be
arranged on the inner side of the door 30 for containing
detergent.

[0043] The tub 20 may have a form that corresponds
to the shape of the case 10. The tub 20 may thus be in
the form of a box, but is not limited thereto. The tub 20
may be in the form of a column or a multi-sided pillar, or
in the form of a polyhedral box other than the cubical box.
However, the tub 20 may not be necessarily formed to
correspond to the shape of the case 10.

[0044] Inside of the tub 20, there may be baskets 40,
45 for loading dishes and a spraying unit 50 for spraying
water. The spraying unit 50 may spray water atthe dishes
loaded in the baskets 40, 45 to clean the dishes by using
at least one nozzle (not shown).

[0045] The baskets 40, 45 may be wire racks formed
of wires so that water does not pool but drains. The bas-
kets 40, 45 may include an upper basket 40 arranged on
the upper part of the tub 20 and a lower basket 45 ar-
ranged on the lower part of the tub 20. For convenience
of explanation, the upper basket 40 will now be just called
basket.

[0046] AsshowninFIG.2,the basket40 may be drawn
out forward from the tub 20. For this, the dishwasher 1
may include a draw-out unit 100 that guides the basket
40 to be drawn out forward from the tub 20. The user
may load dishes in the basket 40 drawn out with the draw-
out unit 100 and push the basket 40 back to the inside
of the tub 20 to clean the dishes. After dish washing is
finished, the user may draw out the basket 40 forward
from the tub 20 and take out the cleaned dishes.
[0047] FIG. 3is an exploded view of the dishwasher 1
into the tub 20, the basket 40, and the draw-out unit 100,
according to an embodiment of the present disclosure.
For convenience of explanation, only one basket 40 is
shown and the top and bottom faces of the tub 20 are
omitted in FIG. 3.

[0048] To have the basket 40 supported by the tub 20,
the draw-out unit 100 may be installed between the tub
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20 and the basket 40. As shown in FIG. 3, a pair of draw-
out units 100 are attached on the inner sides of the tub
20 and coupled with both sides of the basket 40.

[0049] The basket 40 may include a pair of coupling
units 60 on the sides of the basket 40 to correspond to
the pair of draw-out units 100. The coupling unit 60 may
be coupled with the draw-out unit 100 for movably sup-
porting the basket 40. Specifically, one side of the draw-
out unit 100 is attached onto the inner side of the tub 20
and the other side is coupled with the basket 40.

[0050] To draw out the basket 40 as much distance as
desired, the draw-out unit 100 may include multiple rails.
Hereinafter, for convenience of explanation, one draw-
out unit 100 and one coupling unit 60 are described be-
cause the pair of draw-out units 100 and the pair of cou-
pling units 60 are identically configured, respectively.
[0051] FIG. 4 is an exploded view of the draw-out unit
100 of the dishwasher 1, according to an embodiment of
the present disclosure, and FIG. 5 is a cross-sectional
view ofthe draw-out unit of 100 adishwasher 1, according
to an embodiment of the present disclosure.

[0052] The draw-out unit 100 may include a first rail
110, a second rail 120, and a third rail 130 for enabling
double withdrawal. The first rail 110 may be fixed onto
the inner side of the tub 20, and the third rail 130 may be
coupled with the basket 40. The second rail 120 is placed
between the first rail 110 and the third rail 130 for ex-
panding the movable distance of the basket 40.

[0053] The draw-out unit 100 may further include ball
bearings 140, 150 placed between rails 110, 120, 130
for making the rails 110, 120, 130 smoothly slide in/out.
The ball bearings 140, 150 may include afirst ball bearing
140 placed between the first and second rails 110 and
120, and a second ball bearing 150 between the second
and third rails 120 and 130.

[0054] The first ball bearing 140 may include at least
one first ball 142, 144, and a first retainer 145 for holding
the atleastonefirstball 142, 144. The second ball bearing
150 may include at least one second ball 152, 154, and
a second retainer 155 for holding the at least one second
ball 152, 154.

[0055] The first retainer 145 may include first ball in-
stallation units 146, 148 for holding the first balls 142,
144. The first ball installation units 146, 148 may be
placed at a certain distance so that the first balls 142,
144 may be taken at the certain distance. The first ball
installation units 146, 148 may include a first upper ball
installation unit 146 placed on the upper part of the first
retainer 145 and a first lower ball installation unit 148 on
the lower part of the first retainer 145.

[0056] The first balls 142, 144 may include the first up-
per ball 142 taken in the first upper ball installation unit
146 and the first lower ball 144 taken in the first lower
ball installation unit 148. There may be a plurality of first
upper and lower balls 142 and 144 taken in the first upper
and lower installment units 146, 148, respectively.
[0057] The first retainer 145 may be formed to be able
to move along the first rail 110. As shown in FIG. 4, the
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first retainer 145 may have the form of a short rail. To
prevent the first retainer 145 from deviating from the first
rail 110, the first rail 110 may include a first fastening rib
111.

[0058] The second retainer 155 may include a second
upper ball installation unit 156 and a second lower ball
installation unit 158, and the second balls 152, 154 may
include the second upper ball 152 and the second lower
ball 154. The second retainer 155 may be formed to be
able to move along the second rail 120, and the second
rail 120 may include a second fastening rib 121 to prevent
the second retainer 155 from deviating from the second
rail 120.

[0059] The firstand second fasteningribs 111 and 121
are arranged on the first and second rails 110 and 120,
respectively, and the position of them may be adjusted
to move the basket 40 as much distance as desired.
[0060] Referring to FIG. 5, a cross-sectional view of
the rails 110, 120, 130 are shown, in which connection
units 112, 122, 132 extended in the vertical direction, and
upper ends 114, 124, 134 and lower ends 116, 126, 136
that bend toward one side may be included. The upper
ends 114, 124, 134 and lower ends 116, 126, 136 of the
rails 110, 120, 130 may bend toward one side of the con-
nection units 112, 122, 132 in the identical form.

[0061] Specifically, all of the first rail 110, second rail
120, and third rail 130 may be identically formed to in-
clude connection units 112, 122, 132, and upper and low-
er ends 114, 124, 134 and 116, 126, 136 which bend
toward one side.

[0062] Hereinafter, the connection unit, upperend, and
lower end of the first rail 110 are referred to as first con-
nection unit 112, first upper end 114, and first lower end
116, respectively; the connection unit, upper end, and
lower end of the second rail 120 are referred to as second
connection unit 122, second upper end 124, and second
lower end 126, respectively; and the connection unit, up-
per end, and lower end of the third rail 130 are referred
to as second connection unit 132, second upper end 134,
and second lower end 136, respectively.

[0063] The first connection unit 112 may be formed to
extend in the vertical direction longer than the second
connection unit 122 does, and the second connection
unit 122 may be formed to extend in the vertical direction
longer than the third connection unit 132 does. That is,
the first rail 110, the second rail 120, the third rail 130
decreasingly extend in the vertical direction.

[0064] Accordingly, at least a part of the second rail
120 may be secured in a space formed by the first upper
and lower ends 114 and 116 which bend toward one side
of the first connection unit 112. Furthermore, at least a
partof the third rail 130 may be securedin a space formed
by the second upper and lower ends 124 and 126 which
bend toward one side of the second connection unit 122.
[0065] In other words, the first and second rails 110
and 120 may be arranged such that the second upper
end 124 is placed below the first upper end 114 and the
second lower end 126 is placed above the first lower end
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116. Furthermore, the second and third rails 120 and 130
may be arranged such that the third upper end 134 is
placed below the second upper end 124 and the third
lowerend 136 is placed above the second lower end 126.
[0066] As shown in FIGS. 3 and 4, the second upper
and lower ends 124 and 126 may be arranged to be in
the same direction as that of the first upper and lower
ends 114 and 116, and the third upper and lower ends
134 and 136 may be arranged to be in the opposite di-
rection of that of the first upper and lower ends 114 and
116.

[0067] For the tub 20 and basket 40, the first and sec-
ond rails 110 and 120 may have the upper ends 114, 124
and lower ends 116, 126 arranged toward the basket 40,
and the third rail 130 may be arranged toward the oppo-
site direction of the first and second rails 110 and 120,
the inner side of the tub 20.

[0068] As to coupling of the draw-out unit 100, the first
ball bearing 140 may be fit into the first rail 110 such that
the first upper ball 142 comes in contact with the bottom
part of the first upper end 114 and the first lower ball 144
comes in contact with the top part of the first lower end
116. The first ball bearing 140 moves along the first rail
110 while the first ball 142, 144 is rotating, without being
deviated from the first rail due to the first fastening rib 111.
[0069] The firstball bearing 140 may be fit into the sec-
ond rail 120 such that the first upper ball 142 comes in
contact with the top part of the second upper end 124
and the first lower ball 144 comes in contact with the
bottom part of the second lower end 126. That is, the first
upper ball 142 is placed between the bottom part of the
first upper end 114 and the top part of the second upper
end 124, and the first lower ball 144 is placed between
the top part of the first lower end 116 and the bottom part
of the second lower end 126.

[0070] The second connection unit 122 may be ar-
ranged to be adjacent to the first connection unit 112,
and the first upper and lower ends 114, 116 and the sec-
ond upper and lower ends 124, 126 may be placed in
parallel in the same direction. Furthermore, the second
rail 120 may include second fastening projections 128 at
either end, which protrude toward the first ball bearing
140. The second fastening projections 128 may protect
at least one end of the second rail 120 from being devi-
ated from the first ball bearing 140.

[0071] The second ball bearing 150 may be fit into the
second rail 120 on the opposite side of the side on which
the first ball bearing 140 is coupled with, and the third rail
130 may be fit into the second ball bearing 150. That is,
the second upper ball 152 is placed between the bottom
part of the second upper end 124 and the top part of the
third upper end 134, and the second lower ball 154 is
placed between the top part of the second lower end 126
and the bottom part of the third lower end 136.

[0072] The third connection unit 132 may be arranged
to be symmetrical to the second connection unit 122, and
the second upper and lower ends 124, 126 and the third
upper and lower ends 134, 136 may be placed in parallel
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in opposite directions. Furthermore, the third rail 132 may
include third fastening projections 138 that protrude to-
ward the second ball bearing 150, and the third fastening
projections 138 may protect at least one end of the third
rail 130 from being deviated from the second ball bearing
150.

[0073] Asdiscussed above, since thefirstrail 110, sec-
ond rail 120, and the third rail 130 may be formed to differ
in length in the vertical direction, the third rail 130 may
be secured in the second rail 120, which may be secured
in the first rail 110. Due to this, the first ball bearing 140
placed between the first rail 110 and the second rail 120
may be formed to extend longer than the second ball
bearing 150 placed between the second rail 120 and the
third rail 130 in the vertical direction.

[0074] Accordingly, the first balls 142, 144 and second
balls 152, 154 may be aligned in the vertical direction,
respectively. As shown in FIG. 5, the first upper ball 142
may be placed above the second upper ball 152, and the
firstlower ball 144 may be placed below the second lower
ball 154. In other words, because of the difference in
length in the vertical direction between the first and sec-
ond ball bearings 140 and 150, all of the first balls 142,
144 and second balls 152, 154 may be placed in the
vertical direction. This structure of the draw-out unit 100
may reduce the entire volume of the draw-out unit 100.
[0075] As shown in FIG. 5, the first rail 110 may be
fixed on the inner side of the tub 20.

[0076] AsshowninFIG.4,the firstrail 110 may include
a fastening unit 113 for fastening the first rail 110 to the
tub 20. There may be multiple fastening units 113 formed
on the first connection unit 112, and in FIG. 4, two fas-
tening units 113 are shown to be separated at a certain
distance.

[0077] The fastening unit 113 may be formed to pro-
trude toward the inner side of the tub 20 so as to securely
contact the tub 20. A fastening opening 172 may be
formed on the fastening unit 113 for a fastening member
170 to go through. In order for the fastening member 170
to go through the first rail 110 and the tub 20, an opening
22 (see FIG. 3) corresponding to the fastening opening
172 may be formed on the tub 20.

[0078] The fastening member 170 may have a male
screw form with a head part, as shown in FIG. 5, but is
not limited thereto and may have various forms. The fas-
tening member 170 may go through the first rail 110 and
the tub 20 and be coupled with afastening coupling mem-
ber 178 placed on the outer side of the tub 20, thereby
fastening the first rail 110 to the tub 20. Leakage protec-
tion members 174, 176 may be arranged on the inner
and outer sides of the tub 20, respectively, to prevent
cleaning water from being leaked through the opening
22 (see FIG. 3) formed on the tub 20.

[0079] FIG. 6 illustrates combination of the draw-out
unit 100 and basket 40 of the dishwasher 1, according
to an embodiment of the present disclosure.

[0080] Asdiscussed above, the draw-out unit 100 may
be coupled with the coupling unit 60 of the basket 40,
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and specifically, the third rail 130 may be coupled with
the coupling unit 60. The coupling unit 60 may include a
moving unit 64 coupled with the third rail 130, and a han-
dle unit 66 and an elevator unit 68 for moving the basket
40 up and down.

[0081] The elevator unit 68 may be fixed onto a side
of the basket 40, and the moving unit 64 may be movably
coupled with the basket 40. When the user grips and
takes down the handle unit 66, the elevator unit 68 as-
cends with the basket 40 and the moving unit 64 main-
tains its original position while descending along the wire
of the basket 40. Moving the basket 40 up and down may
lead to convenient loading of washable items.

[0082] The moving unit 64 may include a coupling pro-
jection 62 that protrudes toward the third rail 130, which
may include a coupling groove 135 into which the cou-
pling projection 62 is fit. There may be one or more cou-
pling projections 62 and corresponding coupling grooves
135, and in FIG. 6, two pairs of coupling projections 62
and coupling grooves 135 are shown. The coupling pro-
jections 62 and coupling grooves 135 may each be lo-
cated at a certain distance, and one of the coupling
grooves 135 is not shown in FIG. 6 because it is hidden
by the second rail 120.

[0083] The coupling projection 62 may be formed to
include a wide head part, and the coupling groove 135
may be formed as a passage narrower than the width of
the head part of the coupling projection 62. Accordingly,
the coupling groove 135 may be formed as an opening
having a groove formed at one end, and the coupling
projection 62 may be inserted into the coupling groove
135 through the groove.

[0084] The coupling groove 135 may be formed such
that the coupling projection 62 may be inserted from top
to bottom of the coupling home 135 and be fastened by
a movement to a side. Accordingly, the coupling projec-
tion 62 may be fastened in the vertical direction by being
secured through the passage of the coupling groove 135.
In this regard, in order to fasten the coupling projection
62 in the horizontal direction, the coupling groove 135
may include a coupling member 160 detachably coupled
with the coupling groove 135.

[0085] The coupling member 160 may be fit in the cou-
pling unit 133 that protrudes toward the basket 40 so as
for the third rail 130 to form the coupling groove 135. The
coupling member 160 includes a top end 162 and a bot-
tom end 166 to be stuck in the coupling unit 133, and the
top end 162 may include a hook. The coupling member
160 may also include a projection unit 164 that protrudes
to be stuck in the coupling groove 135.

[0086] In other words, the coupling projection 62 may
be fit through the passage into the coupling groove 135,
and the coupling member 160 may be fit in the coupling
unit 133 to secure the coupling projection 62. The bottom
end 166 of the coupling member 160 may be fit in the
coupling unit 133, and the top end 162 of the coupling
member 160 may be fastened to the coupling unit 133
by being hooked up to the coupling unit 133.
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[0087] According to the present disclosure, a slim
draw-out unit may be provided by aligning ball bearings
in vertical direction, thereby increasing the space utility
ofthe dishwasher. Furthermore, the durability of the dish-
washer may be improved with three-tier assembly of 'C’-
shaped rails, and smooth operation may be guaranteed
with the ball bearings.

[0088] Severalembodiments have been described but
a person of ordinary skill in the art will understand and
appreciate that various modifications can be made with-
out departing the scope of the present invention as de-
fined by the claims.

Claims
1. A dishwasher comprising:

a tub;

a basket arranged inside the tub to load dishes;
and

a draw-out unit arranged on a side of the basket
to guide the basket to be drawn out forward from
the tub,

wherein the draw-out unit includes first, second,
and third rails, a plurality of first balls placed be-
tween the first and second rails, and a plurality
of second balls placed between the second and
third rails, and

wherein the plurality of first balls and the plurality
of second balls are arranged in a vertical direc-
tion.

2. Thedishwasher of claim 1, wherein the first, second,
and third rails are each arranged to form a cross
section including a coupling unit that extends in the
vertical direction and upper and lower ends thatbend
toward one side.

3. The dishwasher of claim 2, wherein the upper and
lower ends of each respective rail of the first, second,
and third rails bend toward one side of the coupling
unit of the respective rail in an identical form.

4. Thedishwasher of claim 3, wherein the coupling unit
of the first rail is formed to extend longer than the
coupling unit of the second rail in the vertical direc-
tion, and the coupling unit of the second rail is formed
to extend longer than the coupling unit of the third
rail in the vertical direction.

5. The dishwasher of claim 4, wherein
the first and second rails are arranged such that the
upper end of the second rail is placed below the up-
perend of the first rail and the lower end of the second
rail is placed above the lower end of the first rail, and
the second and third rails are arranged such that the
upper end of the third rail is placed below the upper
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end of the second rail and the lower end of the third
rail is placed above the lower end of the second rail.

6. The dishwasher of claim 5, wherein

the plurality of first balls include at least one first up-
per ball placed between the upper end of the first rail
and the upper end of the second rail, and at least
one first lower ball placed between the lower end of
the first rail and the lower end of the second rail, and
the plurality of second balls include at least one sec-
ond upper ball placed between the upper end of the
second rail and the upper end of the third rail, and
at least one second lower ball placed between the
lower end of the second rail and the lower end of the
third rail.

7. The dishwasher of claim 6, further comprising:

a first retainer to hold the at least one first upper
ball and the at least one first lower ball; and

asecond retainer to hold the atleast one second
upper ball and the at least one second lower ball.

8. The dishwasher of claim 3, wherein
the upper and lower ends of the second rail are ar-
ranged toward a same direction as that of the upper
and lower ends of the first rail, and
the upper and lower ends of the third rail are arranged
toward an opposite direction of that of the upper and
lower ends of the first rail.

9. Thedishwasher of claim 1, wherein the draw-out unit

includes a first retainer placed between the first and
second rails, and a second retainer placed between
the second and third rails.

10. The dishwasher of claim 9, wherein the first retainer
includes a plurality of first ball installation units that
hold the plurality of first balls, and the second retainer
includes a plurality of second ball installation units
that hold the plurality of second balls.

11. The dishwasher of claim 9, wherein
the first retainer is installed to be able to move along
the first rail, and the first rail includes a first fastening
rib to prevent the first retainer from deviating from
the first rail, and
the second retainer is installed to be able to move
along the second rail, and the second rail includes
a second fastening rib to prevent the second retainer
from deviating from the second rail.

12. The dishwasher of claim 1, wherein the first rail is
attached onto an inner side of the tub, the third rail
is coupled with the basket, and the second rail is
between the first and third rails.

13. The dishwasher of claim 12, further comprising:
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a coupling unit on a side of the basket and being
coupled with the third rail to movably support the
basket.

14. The dishwasher of claim 13, wherein the coupling
unit includes a coupling projection that protrudes to-
ward the third rail, and the third rail includes a cou-
pling groove into which the coupling projection is fit.

15. The dishwasher of claim 14, further comprising:
a coupling member detachably coupled with the

third rail so as to fasten the coupling projection
fit into the coupling groove.
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