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(54) Refrigerator

(57)  Arefrigerator (10) is provided. The refrigerator
(10) may include at least one first rail (120) installed on
a bottom surface of a storage compartment, and at least
one corresponding second rail (110) installed on a bottom
of a drawer (100) and engaged with the at least one first
rail (120) to slide the drawer (100) into and out of the
storage compartment. The atleast one first rail (120) may
include a first roller (126) for slidably supporting the at
least one second rail (110), and the at least one second
rail (110) may include at least one second roller (116) for
slidably supporting the at least one first rail (120).
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Description

[0001] This application claims priority based on the Ko-
rean Application No. 10-2011-0120778 filed on Novem-
ber 18, 2011, whose entire disclosure is hereby incorpo-
rated by reference.

BACKGROUND

1. Field

[0002] This relates to a refrigerator, and more particu-
larly, to a refrigerator efficiently using the space of a re-
frigerating compartment and/or freezing compartment.

2. Background

[0003] Generally, arefrigerator stores itemsin afrozen
or refrigerated state by lowering an internal temperature
of a compartment thereof through discharge of cold air
generated by a refrigeration cycle including a compres-
sor, acondenser, an expansion valve, and an evaporator.
Such a refrigerator may include a freezing compartment
for storing items in a frozen state, and a refrigerating com-
partment for storing items at low temperature. A Kimchi
refrigerator may store items such as Kimchi or vegetables
in a fresh state. A refrigerator may include a plurality of
doors, at least one of the plurality of doors being con-
nected to a refrigerator body by hinges to open or close
a front side of the refrigerator body. In addition to the
hinged door, the refrigerator may include a drawer type
door mounted to a front wall of a drawer slidably installed
in the refrigerator. Items of various sizes and shapes may
be stored in the freezing and refrigerating compartments,
which may include a plurality of shelves or racks to ver-
tically partition the storage compartment to receive such
items.

[0004] The drawer described above may include
mounting structures at opposite lateral sides thereof
which may reduce storage space of the drawer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The embodiments will be described in detail
with reference to the following drawings in which like ref-
erence numerals refer to like elements wherein:

[0006] FIG. 1 is a front view of an exemplary refriger-
ator according to an embodiment as broadly described
herein;

[0007] FIG. 2 is a front view of the refrigerator shown
in FIG. 1 with its doors open;

[0008] FIG. 3 is a perspective view of a drawer of the
refrigerator, according to an embodiment as broadly de-
scribed herein;

[0009] FIG. 4 is a side view of the drawer shown in
FIG. 3;
[0010] FIG. 5 is an exploded perspective view of the

drawer shown in FIG. 3;

10

15

20

25

30

35

40

45

50

55

[0011] FIG. 6 is a detail view of a coupled state of first
and second rails of the drawer shown in FIGs. 3-5; and
[0012] FIGs. 7 and 8 illustrate moved states of the
drawer shown in FIGs. 3-6.

DETAILED DESCRIPTION

[0013] Reference will now be made in detail to the var-
ious embodiments, examples of which are illustrated in
the accompanying drawings.

[0014] In accordance with the refrigerator illustrated in
the embodiment shown in FIGs. 1 and 2, the refrigerator,
which is designated by reference numeral "10", is appli-
cable not only to a top mount type refrigerator in which
the inner space of the refrigerator is vertically partitioned
to define a freezing compartmentand a refrigerating com-
partment such that the freezing compartment is arranged
above the refrigerating compartment, but also to a side-
by-side type refrigerator in which the inner space of the
refrigerator is laterally partitioned to define a freezing
compartment and a refrigerating compartment such that
the freezing compartment and refrigerating compartment
are laterally arranged. Simply for ease of discussion and
illustration, exemplary embodiments will be described in
conjunction with a bottom freezer type refrigerator. That
is, the inner space of the exemplary refrigerator 10 is
vertically partitioned to define a freezing compartment 32
positioned below a refrigerating compartment 22.
[0015] Generally, the freezing compartment 32 may be
maintained at a sub-zero temperature, and the refriger-
ating compartment 22 may be maintained at a tempera-
ture relatively higher than that of the freezing compart-
ment 32.

[0016] The refrigerator 10 may include a body which
defines an outer appearance of the refrigerator 10 while
also protecting mechanical devices received therein. The
body of the refrigerator 10 may include an outer case 12
which defines an outer appearance of the refrigerator 10,
and an inner case 14 which defines storage compart-
ments therein, namely, the freezing compartment 32 and
the refrigerating compartment 22. A certain space may
be defined between the outer case 12 and the inner case
14. A passage for circulation of cold air may be formed
in the space.

[0017] A machinery chamber may be formed in the
space between the outer case 12 and the inner case 14
to accommodate arefrigerant cycle device for generating
cold air through circulation of a refrigerant. Using the re-
frigerant cycle device, the interior of the refrigerator 10
may be maintained at low temperature to maintain a de-
sired freshness level of items stored in the refrigerator
10. The refrigerant cycle device may include, for exam-
ple, a compressor for compressing a refrigerant, and an
evaporator for changing the phase of the refrigerant from
liquid to gas, to cause the refrigerant to exchange heat
with the outside of the refrigerant cycle device.

[0018] The refrigerator 10 may include a freezing com-
partment door 30 for opening or closing the freezing com-
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partment 32, and a refrigerating compartment door 20
for opening or closing the refrigerating compartment 22.
Each of the freezing compartment door 30 and refriger-
ating compartment door 20 may be pivotally mounted to
the body of the refrigerator 10 at one end thereof by hing-
es. Each of the freezing compartment door 30 and refrig-
erating compartment door 20 may include a plurality of
doors. That is, as shown in FIG. 2, each of the freezing
compartment door 30 and refrigerating compartment
door 20 may be configured such that it opens forward
while being pivotally moved about opposite lateral edges
of the refrigerator 10.

[0019] A barrier 16 may be positioned between the
freezing compartment 32 and the refrigerating compart-
ment 22, to partition the freezing compartment 32 and
refrigerating compartment 22. The barrier 16 may be
formed at the inner case 14 such that it has a certain
thickness. The barrier 16 may extend horizontally to ver-
tically partition the freezing compartment 32 and refrig-
erating compartment 22 such that the freezing compart-
ment 32 and refrigerating compartment 22 are disposed
below and above the barrier 16, respectively.

[0020] A partition wall 18 may be positioned in the
freezing compartment 32, for example, at a central por-
tion thereof, to partition the freezing compartment 32 into
two separate spaces. The partition wall 18 may be ver-
tically installed at the inner case 14 such that the freezing
compartment 32 is divided into two laterally arranged
compartments. In this case, the freezing compartment
door 30 may include two doors for opening or closing
respective freezing compartments 32.

[0021] IntheembodimentshowninFIGs.1and2,there
is no partition wall installed in the refrigerating compart-
ment 22 to laterally partition the refrigerating compart-
ment 22. However, a partition wall may be installed in
the refrigerating compartment 22, as in the freezing com-
partment 32.

[0022] Racks, drawers, baskets, and the like may be
disposed in each of the freezing compartment 32 and
refrigerating compartment 22, to store various items.
[0023] A drawer 40 may be mounted in the freezing
compartment and slidably extracted or retracted. Food
and other such items may be stored in the drawer 40. A
vertically-extending cover may be mounted to a front wall
of the drawer 40 to preserve cold air in the freezing com-
partment 32 even when the freezing compartment door
30 is opened.

[0024] A plurality of drawers 40 may be provided in the
freezing compartment 32. In this case, the drawers 40
may be arranged at opposite sides of the partition wall
18, and stacked vertically.

[0025] A light source 150 to emit light may be installed
in the freezing compartment 32 and/or refrigerating com-
partment 22. The light source 150 may operate when the
user opens the freezing compartment door 30 or refrig-
erating compartment door 20. The light source 150 may
emit light toward the interior of the freezing compartment
32 and/or refrigerating compartment 22.
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[0026] FIG. 3 is a perspective view of a coupled state
of various elements of a drawer of a refrigerator, in ac-
cordance with an embodiment as broadly described
herein, and FIG. 4 is a side view of the drawer shown in
FIG. 3.

[0027] In the following description, the term "storage
compartment" apply to both the freezing compartment
32 and the refrigerating compartment 22. That is, the
drawer as embodied and broadly described herein may
apply not only to the freezing compartment 32, but also
to the refrigerating compartment 22.

[0028] The refrigerator as embodied and broadly de-
scribed herein may include a drawer 100 slidably in-
stalled on a bottom surface 14a of the compartment in
which it is received. In accordance with features of this
embodiment, mounting of the drawer 100 is not achieved
using lateral side mounting structures, but is achieved
using a mounting structure installed on the bottom, or
installation, surface 14a of the compartment. According-
ly, downward sagging of the drawer 100 may be avoided
even when relatively heavy items are storedin the drawer
100.

[0029] The bottom, or installation surface 14a may be,
for example, the barrier 16 which partitions the freezing
compartment 32 and refrigerating compartment 22. The
barrier 16 may be a horizontal partition wall which parti-
tions the freezing compartment 32 and refrigerating com-
partment 22 such that the refrigerating compartment 22
is disposed above the freezing compartment 32. Alter-
natively, the barrier 16 may be a horizontal partition wall,
which partitions the freezing compartment 32 and refrig-
erating compartment 22 such that the freezing compart-
ment 32is disposed above the refrigerating compartment
22. In this embodiment, space efficiency may be en-
hanced by installation of the mounting structure of the
drawer 100 at the barrier 16, which otherwise forms a
dead space.

[0030] In alterative embodiments, the bottom/installa-
tion surface 14a may instead be a lowermost wall of the
freezing compartment 32 or refrigerating compartment
22. In other words, when the refrigerating compartment
22 is disposed above the freezing compartment 32, the
barrier 16 disposed between the refrigerating compart-
ment 22 and the freezing compartment 32 does notserve
as the bottom/installation surface 14a. In this case, the
bottom/installation surface 14a may be a wall defining
the bottom of the freezing compartment 32.

[0031] That is, in accordance with this embodiment,
there is no drawer mounting structure at side walls of the
drawer 100 and corresponding side walls of the compart-
ment. Instead, for components movably supporting the
drawer 100 are received at the bottom/installation sur-
face 14a to increase storage space.

[0032] FIG. 5is an exploded perspective view of the
drawer and its movement structure according to an em-
bodiment as broadly described herein. Although the bot-
tom/installation surface is not shown in FIG. 5, simply for
ease of illustration, it may be well understood, referring
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to FIGs. 3 and 4, that the bottom/installation surface is
disposed below the first rails.

[0033] As shown in FIG. 5 a pair of first rails 120 may
be installed on the bottom 14a, or installation surface
14a, and a pair of second rails 110 may be installed on
the drawer 100. The first rails 120 and second rails 110
may be slidably coupled to each other to allow the drawer
100 to be slidably extracted from or retracted into the
storage compartment.

[0034] Each first rail 120 may include a first vertical
member 122 extending vertically from the bottom 14a,
and a first horizontal member 124 extending horizontally
from an end of the first vertical member 122. The first
horizontal member 124 may extend horizontally from the
first vertical member 122 such that the first horizontal
member 124 faces the bottom 14a while defining a certain
space between the bottom 14a and the first horizontal
member 124.

[0035] Each firstrail 120 may also include a first roller
126 for slidably supporting a corresponding second rail
110. The first roller 126 may be mounted on the first ver-
tical member 122 and rotatable as it contacts the corre-
sponding second rail 110.

[0036] The first roller 126 may be mounted at a hori-
zontal end of the first vertical member 122. The firstroller
126 may be mounted at a horizontal end of the first ver-
tical member 122 that is near the front side of the storage
compartment so that the drawer 100 may be continuously
supported by the first roller 126 during extraction thereof
from the storage compartment. This may eliminate the
need to install a plurality of rollers, which function as the
first roller 126, for stable support of the drawer 100.
[0037] Eachsecondrail 110 mayinclude a second ver-
tical member 112 extending vertically from a bottom 101
of the drawer 100, and a second horizontal member 114
extending horizontally from an end of the second vertical
member 112. The second horizontal member 114 may
extend horizontally from the second vertical member 112
such that the second horizontal member 114 faces the
bottom 101 of the drawer 100 while defining a certain
space between the bottom 101 of the drawer 100 and
the second horizontal member 114.

[0038] Eachsecondrail 110 may alsoinclude a second
roller 116 that is rotatable while contacting the corre-
sponding first rail 120. The second roller 116 may be
mounted at an end of the second horizontal member 112.
[0039] The second roller 116 be mounted at a portion
of the second horizontal member 112 opposite the
mounting position of the first roller 126, namely, at a hor-
izontal end of the second horizontal member 112, which
is disposed far from the front end of the storage compart-
ment in a retracted state of the drawer 100. Thus, the
drawer 100 may be supported at two points, namely, the
first and second rollers 126 and 116, at front and rear
ends of the drawer 100 and, as such, the drawer 100
may be more stably supported, without being inclined,
when the support points provided by the first and second
rollers 126 and 116 are spaced away from each other in
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this manner.

[0040] A stopper 118 may be provided at each second
rail 110 to limit the movement range of the corresponding
first roller 126. When the first roller 126 reaches the stop-
per 118, the drawer 100 may be stopped and restricted
from being further forwardly extracted.

[0041] The stopper 118 may have the form of, for ex-
ample, a protrusion vertically extending from the corre-
sponding second horizontal member 114. The stopper
118 may have a gently curved structure extending toward
a highest central portion thereof without forming a sharp
step. In this case, the drawer 100 may be slowly stopped
without being abruptly stopped when the first roller 126
comes into contact with the stopper 118.

[0042] The drawer 100 may also include a handle 102
mounted on a front wall of the drawer 100. The handle
102 may be formed with a groove to allow the user to
grasp the handle 102, or other arrangement as appropri-
ate.

[0043] The pairs of first and second rails 120 and 110
may be respectively symmetrically arranged at opposite
sides of the bottom 101 of the drawer 100. This symmet-
rical arrangement may stably support the drawer 100 at
opposite sides of the bottom 101 of the drawer 100.
[0044] FIG. 6 illustrates a coupled state of the first and
second rails 120 and 110 a region where the first roller
126 is disposed. For ease of description, the following
description will be provided for the rails arranged at one
side of the drawer 100.

[0045] Thefirstverticalmember 122 andfirst horizontal
member 124 may form a substantially right angle having,
for example, an " " shape, and the second vertical mem-
ber 112 and second horizontal member 114 may form a
substantially right angle having, for example, an ""
shape. This may allow for engagement between and
overlap the first horizontal member 124 and second hor-
izontal member 114 so that, the drawer 100 may be pre-
vented from being upwardly raised.

[0046] The first roller 126 may contact a lower end of
the second horizontal member 114, to reduce friction
generated when the second horizontal member 114
slides. The first roller 126 may also sustain the weight of
items stored in the drawer 100 while supporting the draw-
er 100.

[0047] The installation of the second roller 116 may be
similar to that of the firstroller 126, except that the second
roller 116 is installed at the second horizontal member
114. Thus, the second roller 116 may be arranged be-
tween thefirsthorizontal member 124 and the firstvertical
member 122. The second roller 116 may move along a
space defined between the first horizontal member 124
and the first vertical member 122.

[0048] Sincethe secondroller 116 is disposed beneath
the first horizontal member 124, the drawer 100 may be
slidably extracted from the storage compartment without
being raised at a rear portion thereof. Also, the second
vertical member 112 may be disposed beneath the first
roller 126 and, as such, the rear portion of the drawer
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110 may be supported by the second vertical member
112.

[0049] In certain embodiments, the first roller 126 may
partially received in the bottom 14a, orinstallation surface
14a. In this regard, a part of the structure for moving the
drawer 100 may also be received in the bottom 14a. Thus,
the storage space of the drawer 100 may be increased
and, as such, the utility of the storage space may be
enhanced.

[0050] FIGs. 7 and 8 illustrate moved states of the
drawer. In FIG. 7, the drawer 100 has been completely
retracted into the storage compartment, and the first roller
126 and second roller 116 are spaced apart from each
other by a maximum distance such thatthey support front
and rear portions of the drawer 100, respectively. In this
state, the user may pull the drawer forward to extract the
drawer 100 from the storage compartment after grasping
the handle 102.

[0051] During extraction of the drawer 100, the second
horizontal member 114 may move forward while contact-
ing the firstroller 126 at the front end of the storage com-
partment. Since the first roller 126 rotates, friction gen-
erated between the first roller 126 and the second hori-
zontal member 114 may be reduced during movement
of the second horizontal member 114. At the rear end of
the drawer 100, friction generated between the second
roller 116 and the first horizontal member 124 may be
reduced while rotating during extraction of the drawer
100.

[0052] That is, the first roller 126, which is installed at
the front end of the storage compartment corresponding
to the front end of the drawer 100 in a retracted state of
the drawer 100, and the second roller 116, which is in-
stalled at the rear end of the drawer 100, may achieve a
reduction in the friction generated at the front and rear
ends of the drawer 100. Thus, the drawer 100 may be
smoothly extracted. At the left and right sides of the draw-
er 100, movements of the first and second rollers 126
and 116 may be carried out in the same manner.
[0053] As shown in FIG. 8, as the drawer 100 is ex-
tracted from the storage compartment, the distance be-
tween the first roller 126 and the second roller 116 may
be gradually reduced, because the first roller 126 is fixed
to the bottom 14a, or installation surface 14a, whereas
the second roller 116 moves along with the drawer 100.
[0054] When the firstroller 126 comes into contact with
the stopper 118 during forward movement of the second
horizontal member 114, the drawer 100 may be stopped,
as the second horizontal member 114 cannot pass be-
yond the first roller 126 due to the stopper 118. The stop-
per 118 may be arranged at a position allowing the user
to extract the drawer 100 by a sufficient distance.
[0055] Inaccordance withembodiments as broadly de-
scribed herein, the drawer, whichis installed in the interior
ofthe refrigerator, is not mounted at opposite lateral sides
thereof, but is mounted at a bottom side thereof. Accord-
ingly, it is possible to use the dead space typically occu-
pied by installation of mounting structures at opposite
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sides of the drawer as storage space. In this regard,
space efficiency may be enhanced.

[0056] Also, since the drawer is supported by a struc-
ture installed at the bottom of the drawer, it may be pos-
sible to stably support the drawer without downward sink-
ing or sagging thereof even when heavy items are stored
in the drawer.

[0057] Arefrigeratoris provided thatis capable of more
efficiently using the inner space thereof.

[0058] A refrigerator is provided that is capable of sta-
bly supporting a drawer even when heavy articles are
stored in the drawer.

[0059] A refrigerator as embodied and broadly de-
scribed herein, may include afirstrail installed at a bottom
of the storage compartment such that a portion of the
first rail is received in the bottom of the storage compart-
ment, and a drawer extractable from and retractable into
the storage compartment, wherein the drawer includes
a second rail provided at a bottom of the drawer such
that the second rail is slidably coupled to the first rail,
wherein the first rail includes a first roller for slidably sup-
porting the second rail, and wherein the first roller is par-
tially received in the bottom of the storage compartment.
[0060] The first rail may also include a first vertical
member extending vertically from the bottom of the stor-
age compartment, and a first horizontal member extend-
ing horizontally from a vertical end of the first vertical
member.

[0061] The first roller may be provided at a horizontal
end of the first vertical member.

[0062] The second rail may include a stopper for lim-
iting a movement range of the second rail.

[0063] The second rail may include a second vertical
member extending vertically from the bottom of the draw-
er, and a second horizontal member extending horizon-
tally from a vertical end of the second vertical member.
[0064] The second railmay alsoinclude a second roller
rotatable while contacting the first rail.

[0065] The secondroller may be provided at a horizon-
tal end of the second horizontal member.

[0066] The drawer may also include a handle.

[0067] The bottom of the storage compartment may be
a barrier for partitioning an interior of the refrigerator into
a freezing compartment and a refrigerating compart-
ment.

[0068] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,”
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment of the invention.
The appearances of such phrases in various places in
the specification are not necessarily all referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
any embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
ture, or characteristic in connection with other ones of
the embodiments.
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[0069] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims
1. Arefrigerator, comprising:

acabinet having a storage compartment formed
therein; and

a drawer slidably received in the storage com-
partment;

characterized in that

the refrigerator further comprises:

at least one recess formed in a bottom sur-
face of the storage compartment;

at least one first rail at least partially re-
ceived in the at least one recess;

at least one second rail provided on a bot-
tom of the drawer such that the at least one
second rail is slidably coupled to the at least
one first rail; and

afirst roller provided in the at least one first
rail and slidably supporting the at least one
second rail, wherein the firstroller is at least
partially received in the at least one recess
formed in the bottom surface of the storage
compartment.

2. The refrigerator of claim 1, wherein the at least one
first rail comprises a first vertical leg extending ver-
tically upward from the at least one recess, and a
first horizontal leg extending horizontally from a top
end of the first vertical leg.

3. The refrigerator of claim 2, wherein the first roller is
provided at a bottom end of the first vertical leg.

4. The refrigerator of claim 1, wherein the at least one
second rail comprises a stopper for limiting a move-
ment range of the at least one second rail.

5. The refrigerator of claim 1, wherein the at least one
second rail comprises a second vertical leg extend-
ing vertically downward from the bottom of the draw-
er, and a second horizontal leg extending horizon-
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10.

1.

12.

13.

tally from a bottom end of the second vertical leg.

The refrigerator of claim 5, wherein the at least one
second rail further comprises a second roller that
maintains rolling contact with the at least one first rail.

The refrigerator of claim 6, wherein the second roller
is provided at a distal end of the second horizontal

leg.

The refrigerator of claim 1, wherein the drawer fur-
ther comprises a handle.

The refrigerator of claim 1, wherein the bottom sur-
face of the storage compartment is formed by a bar-
rier that extends horizontally across the storage com-
partment to partition the storage compartment into
afreezing compartment and a refrigerating compart-
ment.

The refrigerator of claim 9, wherein the freezing com-
partment is disposed below the refrigerating com-
partment.

The refrigerator of claim 9, wherein the freezing com-
partment is disposed above the refrigerating com-
partment.

The refrigerator of claim 1, wherein the bottom sur-
face of the storage compartment is a lowermost wall
of a freezing compartment or a lowermost wall of a
refrigerating compartment formed within the storage
compartment.

The refrigerator of claim 1, wherein the at least one
second rail comprises a pair of second rails arranged
along opposite end portions of an outer bottom sur-
face of the drawer, and wherein the at least one re-
cess comprises a pair of recesses and the at least
one first rail comprises a pair of first rails respectively
arranged in the pair of recesses, at positions respec-
tively corresponding to the pair of second rails.
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