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(54) A COOLING DEVICE

(57) The presentinvention proposes a cooling device
(10) having a cabinet (11) with heat-sealed closed walls
(12) configured to form a compartment and a drawer as-
sembly (20), said drawer assembly (20) comprising; a
first rail unit (30) and a second rail unit (31) mounted on
aninterior surface of the cabinet (11) of the cooling device
(10) and being opposite to each other; a first gear (40)
configured to rotate throughout a first rack (42) and being
adjacent to a first elongated connection part (54) provid-
ed in the first rail unit (30); a second gear (41) configured

to rotate throughout a second rack (43) and being adja-
centto a second elongated connection part (55) provided
in the second rail unit (31); a shaft (50) which intercon-
nects said first gear (40) and second gear (41) for trans-
mitting the movement to each other. Said drawer assem-
bly (20) further comprises at least one locking member
(60) which is adapted to be movable along said shaft (50)
for providing the fixation of the shaft (50) with one of the
first gear (40) and/or the second gear (41).
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Description
Technical Field of the Invention

[0001] The present invention relates to a cooling de-
vice having a drawer assembly, enabling a snap-fit con-
nection between a shaft and a gear.

Background of the Invention

[0002] There exist various types of cooling devices in
the market. Each of the cooling devices includes a pullout
drawer, especially for a freezer compartment. Pull-out
drawers are designed to be wide in order to maximize
the volume of the storage space. In bottom mount cooling
devices, pull out drawers are used frequently for enhanc-
ing the accessibility of items stored in the lower compart-
ment of the cooling device cabinet.

[0003] These drawers are generally mounted on the
slides fastened to the inner surface of the walls of the
cooling devices and move along the longitudinal axis of
said slides. During the pushing and pulling of the drawers,
slides extend horizontally towards the opening or closing
direction of the drawers. One of the problems of the wide
drawers is misalignment of the drawer assembly. In some
cases, slides may not extend at the same length/distance
and at the same speed; thereby resulting in the wobbling
of the drawers. For instance, if the drawer is pushed or
pulled from one side, instead of applying a force to the
center, the other side tends to stay in its remaining posi-
tion. This causes instability of the drawers and results in
impractical use.

[0004] Rack and gear systems in the drawer assembly
are provided for enabling the movement of the slide as-
semblies and drawers atthe same speed and atthe same
distance/length. The gear rotates along the rack as the
drawer extends out of the cabinet and stays within the
cabinet. The movement of the drawer is thus synchro-
nized by the rack and gear system attached on the slide
assemblies by a shaft.

[0005] In conventional rack-gear systems, the shaft is
fixed to the gear by a tool such as screws. Such an in-
stallation method may be difficult and takes too much
time for the user and may damage the adjacent sections
while assembling and disassembiling. In addition to this,
it is a fact that, support arrangement including a shaft
reduces the usable volume of the compartment for some
items. In such cases, the user prefers to use a rack and
gear system without any shaft for increasing the inner
volume of the drawer; however, it may be too complicated
to disassemble the shaft.

[0006] At this point, there is a need for a simple and
reliable support arrangement of the rack and gear sys-
tems which eliminates the requirement of a tool during
assembling and disassembling the shaft in the rack and
gear system, while keeping the alignment of the drawer
assembly.

[0007] The documentUS2010219727 discloses a syn-
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chronizing device for use with a pair of drawer slide as-
semblies where each drawer slide assembly has at least
a first slide member moveable relative to a second slide
member, and includes a first stabilization element con-
figured to be coupled to the second slide member of one
of the slide assemblies, and a second stabilization ele-
ment configured to be coupled to the second slide mem-
ber of the other slide assembly. A linking element extends
transverse to an extension direction of the slide assem-
blies and synchronizes movements of the first slide mem-
bers of the slide assemblies.

[0008] The invention provides an additional improve-
ment, an additional advantage or an alternative to the
prior art.

Summary of the Invention

[0009] The present invention proposes a cooling de-
vice having a cabinet with heat sealed closed walls con-
figured to form a compartment and a drawer assembly.
Said drawer assembly comprises a first rail unit and a
second rail unit mounted on an interior surface of the
cabinet of the cooling device and being opposite to each
other; a first gear configured to rotate throughout a first
rack, a second gear configured to rotate throughout a
second rack, a shaft which interconnects said first gear
and second gear for transmitting the movement to each
other. said drawer assembly further comprises at least
one locking member which is adapted to be movable
along said shaft for providing the fixation of the shaft with
one of the first gear and/or the second gear. Said locking
member enables a snap-fit connection between the shaft
and gears; thereby providing a simple and quick method
for assembling and disassembling of the shaft.

[0010] In a possible embodiment of the invention, the
compartmentis a freezer compartment. In a possible em-
bodiment of the invention, the interior surface of the cab-
inet is an interior surface of the freezer compartment. In
a possible embodiment of the invention, the first rail unit
and the second rail unit are mounted on an interior sur-
face of the freezer compartment of the cooling device
and configured to be opposite to each other.

[0011] In a possible embodiment of the invention, the
first gear is configured to be adjacent to a first elongated
connection part provided in the first rail unit.

[0012] In a possible embodiment of the invention, the
second gear is configured to be adjacent to a second
elongated connection part provided in the second rail
unit.

[0013] In a possible embodiment of the invention, the
locking member is configured to engaged at least partly
over the first elongated connection part. In a possible
embodiment of the invention, the locking member is con-
figured to engaged at least partly over the second elon-
gated connection part.

[0014] Ina possible embodiment, both of said first con-
nection part and said second connection part have at
least one aperture thereon and are adapted to be en-
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gaged with said shaft having a locking aperture thereon.
Thus, the user quickly recognizes the connection points
and the time required for the installation is reduced.
[0015] In a possible embodiment, the locking member
is shaped and dimensioned with respect to said shaft.
Since, the locking member is arranged to be movable on
the shaft and disposed to be in solid contact with said
shaft; the size and shape of the locking member is im-
portant in ensuring a stable connection. By adjusting the
shape and dimension of the locking member with respect
to the shape and dimension of the shaft provides stability
in the locking member performance and a secure con-
nection thereof.

[0016] Ina possible embodiment, said locking member
includes a fixation portion at the inner surface of the lock-
ing member, providing a connection by an engagement
with said locking aperture on the shaft. Thus, the neces-
sity of the requirement of using any type of tool in assem-
bling and disassembling is eliminated.

[0017] In a possible embodiment, said fixation portion
has at least one protrusion which is shaped and dimen-
sioned with respect to locking aperture on the shaft. Thus,
the connection of the locking member to the first rail unit
and the second rail unit is provided without using any tool
such as screws.

[0018] Ina possible embodiment, said locking member
and connection part form a snap fit connection by the
engagement of said fixation portion of the locking mem-
ber and said locking aperture of the shaft. Thus, the user
may easily and quickly assemble and disassemble the
shaft to the rail units depending on the needs.

[0019] In a possible embodiment, at least one of the
first connection part and the second connection part is
partly engaged within the shaft. Thus, the connection of
the shaft with the first gear and second gear is provided
in a robust manner.

[0020] Ina possible embodiment, said locking member
comprises a tab which is protruded outwardly from said
locking member for releasing the engagement of the lock-
ing member and the shaft. Thus, a practical way is ob-
tained for disassembling the locking member and shaft
manually without the need of any tool and more than one
person.

[0021] Ina possible embodiment, said locking member
has at least one elongated slit provided in the proximity
of said tab of the locking member. A wider space is pro-
vided by means of said at least one elongated slit result-
ing in an easy holding of the tab.

[0022] In a possible embodiment, said gear is a pinion
gear having a plurality of teeth along the circumferential
direction of said pinion gear.

[0023] Ina possible embodiment, the first gear and the
second gear are adapted to rotate throughout said first
rack and second rack respectively. Thus, synchroniza-
tion of the drawer assembly is provided.

[0024] In a possible embodiment, said first gear and
second gear have a monolithic structure with said first
connection partand second connection partrespectively.
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Thus, a durable structure is ensured by said monolithic
form.

[0025] In a possible embodiment, said aperture on the
first connection part and the second connection part has
a polygonal cross-section, preferably a circular cross-
section.

[0026] In a possible embodiment, said drawer assem-
bly includes a first rail guide and a second rail guide
adapted to extend along the longitudinal axis of the first
rack and the second rack, and to be engaged with the
first gear and a second gear providing the opening and
closing said drawer assembly.

Brief Description of the Figures
[0027]

FIG.1isaperspective view of a cooling device having
a drawer assembly according to the present inven-
tion.

FIG.2 is a perspective view of a drawer assembly
wherein the drawer is open according to the present
invention.

FIG.3isa perspective view of a freezer compartment
of the cooling device wherein the drawer is retracted
according to the present invention.

FIG.4 is aperspective view of arack and gear system
for the drawer assembly according to the present
invention.

FIG.5 is an top view of a rack and gear system ac-
cording to the present invention.

FIG.6 is an exploded view of a rack and gear system
according to the present invention.

FIG.7 is an enlarged perspective view of a locking
member mounted on a shaft according to the present
invention.

FIG.8 is an enlarged perspective view showing the
connection of a shaft and a gear according to the
present invention.

FIG.9 is a perspective view of a rail unit having a
gear and a shaft having a locking member being in
a disassembled state according to the present in-
vention.

FIG.10 is a perspective view of a rail unit in which a
shaft and a gear are disassembled according to the
present invention.

FIG.11 is a perspective view of a locking member
being mounted on a shaft according to the present
invention.

FI1G.12 is a cross-section of a locking member being
mounted on a shaft according to the present inven-
tion.

FIG. 13 is a cross-section of a locking member being
engaged with a shaft according to the present inven-
tion.

FIG.14 is a perspective view of a shaft and a rail unit,
wherein the shaft is engaged with a screw according
to the prior art.
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Detailed Description of the Invention

[0028] As shown in the Fig. 1 and Fig. 2, the present
invention proposes a cooling device (10) having a mainly
a drawer assembly (20) with a first rail unit (30) and a
second rail unit (31). The cooling device (10) according
to the present invention, includes a cabinet (11), com-
partments provided in the cabinet (11), and a freezer door
(16) and a fridge compartment door (18) for opening and
closing the compartments. The cooling device (10) main-
ly comprises a freezer compartment and a fridge com-
partment. A horizontal wall (13) divides the inner space
of the cabinet (11) into the fridge compartment and freez-
er compartment.

[0029] The present invention proposes a cooling de-
vice (10) having a cabinet (11) with heat-sealed closed
walls (12) configured to form a freezer compartment (14)
and a drawer assembly (20), said drawer assembly (20)
comprising; a first rail unit (30) and a second rail unit (31)
mounted on an interior surface of the freezer compart-
ment (14) of the cooling device (10) and being opposite
to each other; a first gear (40) configured to rotate
throughout a first rack (42) and being adjacent to a first
elongated connection part (54) provided in the first rail
unit (30); a second gear (41) configured to rotate through-
out a second rack (43) and being adjacent to a second
elongated connection part (55) provided in the second
rail unit (31); a shaft (50) which interconnects said first
gear (40) and second gear (41) for transmitting the move-
ment to each other. Said drawer assembly (20) further
comprises at least one locking member (60) which is
adapted to be movable along said shaft (50) for providing
the fixation of the shaft (50) with one of the first gear (40)
and/or the second gear (41).

[0030] FIG.1 illustrates a schematic representation of
a cooling device (10), in particular a refrigerator, which
comprises a fridge compartment (15) and a freezer com-
partment (14) both for holding items. As depicted in FIG.
1, the freezer compartment (14) is disposed at the bottom
of the cooling device (10) and the fridge compartment
(15) is located at the upper section of the freezer com-
partment (14).

[0031] The fridge compartment door (18) may be
mounted to cabinet (11) through hinges. The freezer
compartment (14) is adapted to be sealed by means of
the freezer door (16) and includes a drawer assembly
(20) as seen in FIG. 1. Referring to FIG.1 and FIG. 2; the
cooling device (10) accommodates the drawer assembly
(20) which may be insertable within the freezer compart-
ment (14) and includes a drawer (21) having a box-like
structure. The drawer (21) is accessed from the outer
part of the cabinet (11) by pulling out the drawer (21) via
a grasping means (17) such as a handle. The drawer
assembly (20) can have at least one drawer part and a
drawer door part having the grasping means (17) there-
on.

[0032] As illustrated in FIG. 4, FIG. 5 and FIG.6; the
drawer assembly (20) includes a first rail unit (30) and a

10

15

20

25

30

35

40

45

50

55

second rail unit (31) which allow the drawer (21) to move
in and out of the freezer compartment (14). The first rail
unit (30) and the second rail unit (31) are coupled to the
opposing inner walls of the freezer compartment (14).
[0033] Referring to FIG.4 and FIG. 6; the first rail unit
(30) and the second rail unit (31) comprise a rail bracket
(34) coupled to the inner walls of the freezer compartment
(14), as being opposite to each other. Each of the first
rail unit (30) and second rail unit (31) includes the rail
bracket (34) which is coupled to the inner wall of the freez-
er compartment (14), an inner rail (32) and a middle rail
(33) which is disposed between the rail bracket (34) and
the inner rail (32). The rail brackets (34), middle rails (33)
and inner rails (32) may be formed of metal. The rail units
(30, 21) can move linearly with each side of the drawer
assembly (20). The rail bracket (34) remains in a fixed
state; while the middle rail (33) and the inner rail (32)
moves in or out of the freezer compartment (14) depend-
ing on the position of the drawer assembly (20). Referring
to FIG.2 and FIG.4, the inner rail (32) and the middle rail
(33) extends outwardly from the freezer compartment
(14), when the drawer (21) is in its extended position.
The rail bracket (34), the middle rail (33) and the inner
rail (32) are all overlapped in case the drawer assembly
(20) is closed.

[0034] According to the present invention; the drawer
assembly (20) includes the inner rails (32) adapted to
extend along the longitudinal axis of the first rack (42)
and the second rack (43), and to be engaged with the
first gear (40) and a second gear (41).

[0035] As depicted in FIG. 7 and FIG. 8; each of the
first rail units (30) and the second rail unit (31) further
comprises a rack coupled to the rail bracket (34) on the
inner wall of the freezer compartment (14) and a gear
adapted to be rotated along the rack. According to the
present invention, the first gear (40) and second gear
(41) are interconnected with the shaft (50) at the opposite
ends. The first rack (42) and the second rack (43) are
configured to be on the first rail unit (30) and second rail
unit (31) respectively, and mounted as being opposite to
each other to the inner walls of the freezer compartment
(14). Each of the racks (42, 43) includes a plurality of
teeth provided longitudinally along said racks. Each of
the gears (40, 41) includes a plurality of teeth provided
circumferentially. The first gear (40) and the second gear
(41) as shown in FIG 7 and FIG. 8 are a pinion gear
having a plurality of teeth along the circumferential direc-
tion thereof.

[0036] The first gear (40) and the second gear (41)
have rotational and linear movement equally and are con-
figured to rotate along the first rack (42) and the second
rack (43)respectively as the drawer (21) moves in and
out of the freezer compartment (14). The first gear (40)
and the second gear (41) are coupled to each other by
the shaft (50). Therefore, the first rail unit (30) and the
second rail unit (31) are also connected to each other by
said shaft (50). The gear and rack system is provided to
facilitate the movement of the drawer assembly in a con-
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trolled manner and helps to keep the alignment of the
drawer.

[0037] When one of the gears (40, 41) is rotated along
the racks (42, 43), the other gear is also rotated equally;
thereby the drawer (21) moves in the same direction due
to the engagement of the gears with the racks. The shaft
(50) and gear-rack system synchronizes the movement
of the rail units (30, 31) as the rail units (30, 31) is ex-
tended or retracted for opening or closing the drawer (21).
[0038] Referring to FIG. 4 and FIG. 6; the shaft (50)
comprises a first end (51) and a second end (52), which
are engaged with the first gear (40) and second gear (41)
respectively in order to provide the rotation of the gears
at the same time. The first end (51) and the second end
(52) of the shaft (50) has a cavity along the longitudinal
axis of the shaft (50) which provides the engagement of
the first elongated connection part (54) and second elon-
gated connection part (55) to said cavities of the shaft
(50). Thefirstgear (40) and the second gear (41) includes
the first elongated connection part (54) and the second
elongated connection part (55) respectively as depicted
in FIG. 9. The first gear (40) and the second gear (41)
have a monolithic structure with the first elongated con-
nection port (54) and the second elongated connection
port (55), respectively. Hence, a unitary body can be ob-
tained.

[0039] When the shaft (50) is pressed at its one first
end (51) onto the first elongated connection part (54) of
the gear, the engagement of the shaft (50) and the gears
is provided as shown in FIG.10. Hence, the shaft (50) is
held securely by the first elongated connection part (54)
and the second elongated connection part (55). As
shown in FIG. 9; the elongated connection parts (54, 55)
of the gears (40, 41) can have at least one aperture (56)
which has a polygonal cross-section, preferably a circular
cross-section. The shaft (50) is coupled to the first elon-
gated connection part (54) and the second elongated
connection part (55) at its opposite ends through a partly
formed cavity on one surface of the shaft (50). Thus, the
first elongated connection part (54) and the second elon-
gated connection part (55) is partly engaged within the
shaft (50).

[0040] FIG. 6 depicts an exploded view of the shaft
(50) and rack - gear system in accordance with one em-
bodiment of the present invention. Referring to FIG. 10;
the drawer assembly (20) includes alocking member (60)
which is adapted to be movable along said shaft (50) and
said elongated connection parts (54, 55) for providing
the fixation of the shaft (50) with one of the first gear (40)
and the second gear (41). The locking member (60) is a
separate part and arranged to be slidable.

[0041] FIG. 11 illustrates the locking member (60)
which is shaped and dimensioned with respect to the
shaft (50). The cross-section of the locking member (60)
can be larger than the cross-section of the shaft (50) since
the locking member (60) is mounted onto the shaft (50).
The shaft (50) has a locking aperture (60) which provides
an engagement with the shaft (50) and the locking mem-
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ber (60). The locking member (60) can include a fixation
portion (62) at the inner surface thereof, providing a con-
nection with the engagement with said locking aperture
(61) on the shaft (50). The locking aperture (61) is shaped
and dimensioned with respect to the fixation portion (62)
for directly receive said fixation portion (62). As shown
in FIG. 13; the fixation portion (62) is formed as a protru-
sion which is shaped and dimensioned with respect to
the locking aperture (61) on the shaft (50).

[0042] As depictedin FIG. 13;the connection is estab-
lished as the fixation portion (62) of the locking member
(60) and the locking aperture (61) of the shaft (50) is
overlapped. When the fixation portion (62) is fitted within
the locking aperture (61) of the shaft (50), the locking
member (60) engages to the shaft (50) securely with a
snap-fit connection. Thus, the assembly of the shaft (50)
to the first gear (40) and/or second gear (41) is simply
realized by moving the locking member (60) towards the
direction of the locking aperture (61) being on the shaft
(50).

[0043] The locking member (60) includes a tab (63)
which is protruded outward from the locking member
(60). The engagement between the shaft (50) and the
first gear (40) and/or second gear (41) can be released
by pulling out the tab (63) of the locking member (60).
The locking member (60) can be formed of elastic/resil-
ient/thermoplastic material. The locking member (60) fur-
ther includes at least one elongated slit (64) provided in
the proximity of the tab (63). The elongated slit (64) pro-
vides a space for pulling the tab (63) easily. When the
user holds the tab (63) and pulls it outwardly, the fixation
portion (62) gets out of the locking aperture (61) of the
shaft (50). Following this, disassembly of the shaft (50)
and the first gear (40) and/or second gear (41) is provided
by the movement of the locking member (60) to the op-
posite direction of the current position, namely towards
the other the gear.

[0044] Thecoolingdevice (10)accordingtothe present
invention may be a side-by-side refrigerator, a top mount
refrigerator or a bottom mount refrigerator. As shown in
FIG. 1; the cooling device (10) is a bottom mount refrig-
erator.

Reference list:
[0045]

10.  Cooling device

11.  Cabinet

12. Heat-sealed closed walls
13.  Horizontal wall

14.  Freezer compartment
15.  Fridge compartment

16.  Freezer door

17.  Grasping means

18.  Fridge compartment door
20. Drawer assembly

21.  Drawer
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30.  First rail unit

31.  Second rail unit

32.  Inner rail

33.  Middle rail

34.  Rail bracket

40. Firstgear

41.  Second gear

42.  Firstrack

43.  Second rack

50. Shaft

51. Firstend

52. Second end

54.  First elongated connection part
55.  Second elongated connection part
56. Aperture

60. Locking member

61.  Locking aperture

62. Fixation portion

63. Tab

64. Elongated slit

65. Screw

Claims

1. Acoolingdevice (10) having a cabinet (11) with heat-

sealed closed walls (12) configured to form a com-
partment and a drawer assembly (20), said drawer
assembly (20) comprising;

afirstrailunit (30) and a second rail unit (31) mounted
on an interior surface of the cabinet (11) of the cool-
ing device (10) and being opposite to each other;
afirst gear (40) configured to rotate throughout a first
rack (42);

a second gear (41) configured to rotate throughout
a second rack (43);

a shaft (50) which interconnects said first gear (40)
and second gear (41) for transmitting the movement
to each other;

characterized in that; said drawer assembly (20)
further comprises at least one locking member (60)
which is adapted to be movable along said shaft (50)
for providing the fixation of the shaft (50) with one of
the first gear (40) and/or the second gear (41).

The cooling device (10) according to claim 1, wherein
the first gear (40) is configured to be adjacent to a
first elongated connection part (54) provided in the
first rail unit (30).

The cooling device (10) according to claim 1 or claim
2, wherein the second gear (41) is configured to be
adjacent to a second elongated connection part (55)
provided in the second rail unit (31).

The cooling device (10) according to claim 3; wherein
the first elongated connection part (54) and the sec-
ond elongated connection part (55) have atleastone

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

aperture (56) thereon and are adapted to be en-
gaged with said shaft (50) having a locking aperture
(61) thereon.

The cooling device (10) according to claim 4, wherein
said locking member (60) includes a fixation portion
(62) at the inner surface of the locking member (60),
providing a connection by an engagement with said
locking aperture (61) on the shaft (50).

The cooling device (10) according to claim 5, wherein
said fixation portion (62) has at least one protrusion
which is shaped and dimensioned with respect to
locking aperture (61) on the shaft (50).

The cooling device (10) according to claim 5 or 6,
wherein said locking member (60) and the first elon-
gated connection part (54) or the second elongated
connection part (55) are configured to form a snap
fit connection by the engagement of said fixation por-
tion (62) of the locking member (60) and said locking
aperture (61) of the shaft (50).

The cooling device (10) according to any one of the
preceding claims; wherein at least one of the first
elongated connection part (54) and the second elon-
gated connection part (55) is partly engaged within
the shaft (50).

The cooling device (10) according to any one of the
preceding claims, wherein said locking member (60)
comprises a tab (63) which is protruded outwardly
from said locking member (40) for releasing the en-
gagement of the locking member (40) and the shaft
(32).

The cooling device (10) according to claim 9, wherein
said locking member (60) has atleast one elongated
slit (64) provided in the proximity of said tab (63) of
the locking member (60).

The cooling device (10) according to one any of the
preceding claims, wherein said first gear (40) and
second gear (41) are a pinion gear having a plurality
of teeth along the circumferential direction.

The cooling device (10) according to any one of the
preceding claims, wherein the first gear (40) and the
second gear (41) are adapted to rotate throughout
said first rack (42) and second rack (43), respective-

ly.

The cooling device (10) according to any one of the
preceding claims, wherein said first gear (40) and
second gear (41) have a monolithic structure with
said first elongated connection part (54) and second
elongated connection part (55), respectively.
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The cooling device (10) according to any one of the
preceding claims, wherein said drawer assembly
(20) includes a first rail unit (30) and a second rail
unit (31) adapted to extend along the longitudinal
axis of the first rack (42) and the second rack (43),
and to be engaged with the first gear (40) and a sec-
ond gear (41) providing the opening and closing said
drawer assembly (20).

The cooling device (10) according to any one of the
preceding claims; wherein said cooling device (10)
is a bottom mount refrigerator.
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