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(54) A COOLING DEVICE

(57) This invention helps to prevent any deformation
of the walls of the board casing (2) by increasing the
strength of the board casing (2) during the filling of the
insulation material, thanks to the temporary protrusions
(5) extending from the base (3) of the board casing (2)

and after the insulation material is filled, the protrusions
(5) are broken and removed from the board casing (2),
allowing the desired electronic card to be easily placed
inside the board casing (2), regardless of the dimensions
of the electronic card to be placed in the board casing (2).
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Description

[0001] The present invention relates to a cooling de-
vice wherein the board casing is prevented from being
deformed.
[0002] In cooling devices, especially in refrigerators
and freezers, polyurethane-based insulation material is
usually filled between the inner wall and the outer wall of
the body in order to provide thermal insulation between
the inner volume of the body and the external environ-
ment. The cooling device also comprises a door to close
and seal the body which is the storage volume. In par-
ticular, the cooling device may be formed as a growth
chamber, an ice box, a refrigerator, a freezer, a refriger-
ator-freezer combination and/or a wine cooler.
[0003] During the production of the cooling device, the
inner wall and the outer wall of the body are placed in a
mold and an insulation material such as polyurethane is
injected between the inner wall and the outer wall in liquid
form while inside the mold, and then the polyurethane
expands after a while due to its properties, filling the in-
sulation volume between the inner wall and the outer
wall. Due to the method used to fill the insulation volume
with insulation material, the insulation material does not
spread homogeneously inside the insulation volume. In
particular, if the body is removed from the mold without
waiting for the curing and cooling of the insulation mate-
rial, the insulation material continues to cool down. Due
to the nonhomogeneous spreading of the insulation ma-
terial in the insulation volume, different forces act on the
inner wall and outer wall of the body, and structural de-
fects occur in the inner and outer walls due to the irregular
shrinkage of the insulation material and local collapses
in the cellular structure of the insulation material.
[0004] Moreover, the board casing, which is located in
the cooling device as embedded in the insulation volume
and which protects the circuit board, is also deformed
during the polyurethane injection process due to the rea-
sons mentioned above. In the state of the art, said struc-
tural defects which occur in the board casing due to the
polyurethane injection process are solved by placing var-
ious support members between the board casing walls.
This process both increases the cost and requires addi-
tional labor.
[0005] In the state of the art Korean Patent Application
No. KR20070043073, a cooling device is disclosed,
wherein the deformation of the casing during the poly-
urethane process is prevented by means of a protrusion
provided on the board casing. In this embodiment, the
protrusion is a protrusion which passes through the circuit
board placed into the casing.
[0006] In the state of the art European Patent Applica-
tion No. EP3327384, a household appliance, especially
a cooling device, is disclosed, comprising additional sup-
port members manufactured from various materials in
various forms so as to increase the strength of the board
casing during the injection of the insulation material.
[0007] The aim of the present invention is the realiza-

tion of a cooling device comprising a board casing of
which the strength is increased against the pressure ex-
erted by the insulation material during the application of
the insulation material.
[0008] The cooling device realized in order to attain
the aim of the present invention, explicated in the first
claim and the respective claims thereof, comprises a
body having an inner wall and an outer wall and an insu-
lation volume remaining therebetween; a board casing
which is disposed in the insulation volume; and at least
one protrusion which increases the strength of the board
casing during the application of the insulation material
into the insulation volume and which is broken afterwards
to be removed from inside the board casing. This tem-
porary arrangement of the protrusions eliminates the
need to make any design changes to the board casing
or the boards to be placed into the board casing.
[0009] The board casing is preferably a casing which
receives circuit boards, or can be a casing which receives
other physical components.
[0010] The protrusion extends from the base of the
board casing to the ceiling of the board casing in the
vertical axis. The protrusion comprises at least one re-
cess which is arranged thereon, which allows the protru-
sion to be broken and removed from inside the board
casing after the application of the insulation material is
completed, which extends parallel to the base along the
protrusion, which weakens the protrusion and which
causes the notch effect. In the embodiment of the present
invention, the recess extends continuously parallel to the
base.
[0011] In another embodiment of the present invention,
the recess extends along the protrusion, parallel to the
base, intermittently, at intervals.
[0012] The recess is arranged on the protrusion, at the
bottom of the protrusion, that is, closest to the base of
the board casing. Thus, after the protrusion is broken, it
is ensured that the remaining part of the protrusion inside
the board casing is minimal.
[0013] The cross-section of the recess is triangular or
circular. Thus, it is ensured that the protrusion is broken
smoothly along a certain cross-section. In addition, it is
ensured that the remaining part does not harm the oper-
ator.
[0014] It is ensured that the protrusions extending from
the base of the board casing are broken by the operator
who installs the board by applying force to the opposite
direction of the side where the recesses are arranged.
[0015] By means of the present invention, thanks to
the protrusions extending from the base of the board cas-
ing, during the application of the insulation material, the
strength of the board casing is increased and it has been
ensured that the walls of the board casing are prevented
from being deformed, and moreover, after the application
of the insulation material is completed, the protrusions
are broken and removed from inside the board casing
such that the desired circuit board is easily placed into
the board casing, regardless of the dimensions of the
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circuit board to be placed in the board casing.
[0016] A cooling device realized in order to attain the
aim of the present invention is illustrated in the attached
figure, where:
Figure 1 - is the sideways cross-sectional view of a body
and the board casing therein.
[0017] The elements illustrated in the figures are num-
bered as follows:

1. Body
2. Board casing
3. Base
4. Ceiling
5. Protrusion
6. Recess
F - Break line

[0018] The cooling device comprises a body (1) having
an inner wall and an outer wall and an insulation volume
remaining therebetween; a board casing (2) which is dis-
posed in the insulation volume; and at least one protru-
sion (5) which increases the strength of the board casing
(2) during the filling of the insulation material into the in-
sulation volume and which is broken afterwards to be
removed from inside the board casing (2).
[0019] Thus, the deformation of the walls of the board
casing (2) is prevented during the production of the cool-
ing device and the filling of the insulation material, and
after the application of the insulation material is complet-
ed, the protrusion (5) is broken by the operator and re-
moved from inside the board casing (2) such that the
circuit board can be easily mounted into the board casing
(2) without any limitations arising due to the protrusion
(5).
[0020] The protrusion (5) extends from the base (3) of
the board casing (2) to the ceiling (4) of the board casing
(2) in the vertical axis. The protrusion (5) comprises at
least one recess (6) which is arranged thereon, which
allows the protrusion (5) to be broken and removed from
inside the board casing (2) after the filling of the insulation
material is completed, which extends parallel to the base
(3) along the protrusion (5) and which weakens the pro-
trusion (5). By means of the recess (6), a break line (F)
is formed, thus enabling the operator to break the pro-
trusion (5) easily and quickly. Moreover, by means of the
recess (6), an insignificant part of the protrusion (5) re-
mains under the break line (F) in the board casing (2)
while the protrusion (5) is prevented from breaking, frag-
menting outside the break line (F) in a manner to hurt the
operator.
[0021] In the embodiment of the present invention, the
recess (6) extends on the protrusion (5) continuously par-
allel to the base (3).
[0022] In another embodiment of the present invention,
the recess (6) extends on the protrusion (5), parallel to
the base (3), intermittently, at intervals.
[0023] In the preferred embodiment of the present in-
vention, the recess (6) is arranged on the protrusion (5),

at the bottom of the protrusion (5), that is, closest to the
base (3) of the board casing (2). Thus, it is ensured that
after the protrusion (5) is broken, the remaining part of
the protrusion (5) in the board casing (2) is minimal and
the remaining part of the protrusion (5) is shortest.
[0024] In an embodiment of the present invention, the
cross-section of the recess (6) is triangular.
[0025] In another embodiment of the present invention,
the cross-section of the recess (6) is curved, preferably
semicircular.
[0026] The protrusions (5) extend from the base of the
board casing (2) towards the ceiling (4) thereof. During
the application of the insulation material, said protrusions
(5) support the walls of the board casing (2) and increase
the strength of the board casing (2) during the application
of the insulation material. After the insulation material is
filled, the protrusions (5) are preferably broken from the
bottom, that is, closest to the base (3) of the board casing
(2), and removed from inside the board casing (2) as the
operator applies a force to the opposite direction of the
side where the recesses (6) are arranged. In this case,
only the part of the protrusion (5) up to the recess (6)
remains at the base (3) of the board casing (2), which
does not prevent the placement of the circuit board to be
placed in the board casing (2). Afterwards, the circuit
board is placed in the board casing (2) by the operator
and the assembly process is completed.
[0027] By means of the present invention, thanks to
the protrusions (5) extending from the base (3) of the
board casing(2), during the filling of the insulation mate-
rial, the strength of the board casing (2) is increased and
it has been ensured that the walls of the board casing (2)
are prevented from being deformed, and moreover, after
the filling of the insulation material is completed, the pro-
trusions (5) are broken and removed from inside the
board casing (2) such that the desired circuit board is
easily placed into the board casing (2), regardless of the
dimensions of the circuit board to be placed in the board
casing (2).

Claims

1. A cooling device comprising a body (1) having an
inner wall and an outer wall and an insulation volume
remaining therebetween; and a board casing (2)
which is disposed in the insulation volume, charac-
terized by at least one protrusion (5) which increas-
es the strength of the board casing (2) during the
filling of the insulation material into the insulation vol-
ume and which is broken afterwards to be removed
from inside the board casing (2).

2. A cooling device as in Claim 1, characterized by
the protrusion (5) which extends from the base (3)
of the board casing (2) to the ceiling (4) of the board
casing (2) in the vertical axis.
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3. A cooling device as in Claim 2, characterized by
the protrusion (5) comprising at least one recess (6)
which allows the protrusion (5) to be broken and re-
moved from inside the board casing (2) after the fill-
ing of the insulation material is completed, which ex-
tends parallel to the base (3) along the protrusion (5)
and which weakens the protrusion (5).

4. A cooling device as in Claim 3, characterized by
the recess (6) which extends on the protrusion (5)
continuously parallel to the base (3).

5. A cooling device as in Claim 3, characterized by
the recess (6) which extends on the protrusion (5),
parallel to the base (3), intermittently.

6. A cooling device as in any one of the Claims 3 to 5,
characterized by the recess (6) which is arranged
on the protrusion (5), at the bottom of the protrusion
(5), closest to the base (3) of the board casing (2).

7. A cooling device as in any one of the Claims 3 to 6,
characterized by the recess (6) the cross-section
of which is triangular.

8. A cooling device as in any one of the Claims 3 to 6,
characterized by the recess (6) the cross-section
of which is semicircular.
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