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(54) Title: A HEATER ASSEMBLY FOR MICROWAVE OVEN AND MICROWAVE OVEN HAVING THE SAME

(57) Abstract:
microwave oven. A heater assembly for a microwave oven according to the
present invention comprises a ceramic heater and a halogen heater for providing
heat used for cooking food in a cooking chamber provided in a cavity assembly;
a heater supporter fixed to a side of the cavity assembly, with the ceramic and
halogen heaters fixed to the heater supporter; and a reflection plate provided
above the ceramic and halogen heaters to reflect heat of the ceramic and
halogen heaters to the cooking chamber, wherein a portion of the reflection
plate corresponding to the ceramic heater is open in its longitudinal direction.
According to the present invention, there are advantages in that contact between
a heating wire of the ceramic heater and the reflection plate is prevented and
the heat dissipation of the ceramic and halogen heaters is obtained by means of
airflow that is generated by a cooling fan assembly for cooling electric parts.

The present invention relates to a heater assembly for a
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[DESCRIPTION]

[Invention Title]
A HEATER ASSEMBLY FOR MICROWAVE OVEN AND MICROWAVE

OVEN HAVING THE SAME
[ Technical Field]

The present invention relates to a microwave oven, and more particularly, to a
heater assembly for a microwave oven, which is installed in the microwave oven to
generate and transfer heat used for cooking food to a cooking chamber, and a microwave
oven having the same.

[Background Art]

Fig. 1 is an exploded perspective view showing a major portion of a microwave
oven having a conventional heater assembly, and Fig. 2 is an exploded perspective view
showing the heater assembly for the microwave oven shown in Fig. 1.

As shown in the figures, a cooking chamber 11 for cooking food is provided in a
cavity assembly 10 of the microwave oven. An upper surface and a rear surface of the
cavity assembly 10 are defined by an upper plate 13 and a rear plate 15, respectively.

A cooling fan assembly 17 is provided at a front end of a side of the upper plate
13. In addition, a variety of electric parts such as a magnetron 18 and a high voltage
transformer 19 are installed at a rear end of the side of the upper plate 13 corresponding to
the rear of the cooling fan assembly 17. The cooling fan assembly 17 generates airflow
for cooling the magnetron 18 and the high voltage transformer 19.

In addition, a porous portion 13A is provided at the other side of the upper plate
13.  The porous portion 13A is provided with a plurality of vents formed in the form of a
generally rectangular shape. The porous portion 13A is a portion through which the heat
from a ceramic heater 21 and a halogen heater 22, which will be described below, is
transferred to the cooking chamber 11.

Meanwhile, a heater assembly 20 is installed at a portion of the upper plate 13
corresponding to the porous portion 13A. The heater assembly 20 generates heat used for
heating food and transfers the heat to the cooking chamber 11. The heater assembly 20 is

provided with the ceramic and halogen heaters 21 and 22.
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The ceramic and halogen heaters 21 and 22 substantially generate heat used for
heating food in the cooking chamber 11. The ceramic and halogen heaters 21 and 22 are
formed to extend in their longitudinal directions, and heating wires (not shown) are
installed therein to extend in the longitudinal directions, respectively.

In the meantime, both ends of each of the ceramic and halogen heaters 21 and 22
are provided with terminals connected to both ends of each heating wire. A lead wire W1
is connected to each of the terminals. In addition, the ends of the ceramic and halogen
heaters 21 and 22 are provided with insulators 21A and 22A, respectively.

The ceramic and halogen heaters 21 and 22 are fixed to a heater supporter 23.
Fixing brackets 23H are provided on both ends of an upper surface of the heater supporter
23 corresponding to the ends of the ceramic and halogen heaters 21 and 22. The fixing
brackets 23H serve to fix the ceramic and halogen heaters 21 and 22. In addition, the
heater supporter 23 is fixed to the upper plate 13, with the ceramic and halogen heaters 21
and 22 being fixed to the heater supporter 23.

Further, a reflection plate 24 is provided above the ceramic and halogen heaters
21 and 22. The reflection plate 24 serves to reflect the heat of the ceramic and halogen
heaters 21 and 22 to the cooking chamber 11, i.e., downwardly. As specifically shown in
Fig. 2, the reflection plate 24 is formed to have a cross-section of two successive
trapezoids corresponding to the respective ceramic and halogen heaters 21 and 22. The
reflection plate 24 is formed with a plurality of vent holes 24H. The vent holes 24H
define passages for allowing air to flow for cooling the ceramic and halogen heaters 21 and
22,

Supports 24A and 24B are provided at both ends of the reflection plate 24
corresponding to the ceramic and halogen heaters 21 and 22, respectively. The supports
24A and 24B extend from both the ends of the reflection plate 24 to incline downward.
In addition, the supports 24A and 24B support the ends of the ceramic and halogen heaters
21 and 22 fixed to the fixing brackets 23B of the heater supporter 23, respectively.

In addition, fixing flanges 25 are provided at both side ends of the reflection plate
24 perpendicular to the supports 24A and 24B. The fixing flanges 25, which are brought
into close contact with the upper plate 13, are formed with a plurality of through-holes 25H
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for fixing the reflection plate 24.

A pair of heater covers 27 and 28 are provided above the reflection plate 24 in
order. The heater covers 27 and 28 serve to prevent heat and microwave of the ceramic
and halogen heaters 21 and 22 from being transferred out of the cooking chamber 11, i.e.,
in the microwave oven.

Reference numeral 13H , which has not yet been described, designates a fastening
hole formed in the upper plate 13, and reference numerals 27H and 28H designate through-
holes formed in the heater covers 27 and 28, respectively. The fastening holes 13H and
through-holes 27H and 28H are portions which fastening screws S1 are fastened to or
penetrate through, respectively, in order to fix the heater assembly 20 to the upper plate 13.

However, the conventional heater assembly for a microwave oven has the
following problems.

Since the interior of the halogen heater 22 should be maintained in a vacuum state
with halogen gas filled therein, the halogen heater 22 is installed to the heater supporter 23
with the insulators 22A previously fixed to the halogen heater 22. However, since the
insulators 21A are fixed to the ceramic heater 21 during a process of manufacturing a
microwave oven, the insulators 21A may incompletely insulate the ceramic heater 21 due
to working errors and the like. Therefore, in the ceramic heater 21, the heating wire that
expands by overheating is brought into contact with supports 24A of the reflection plate 24,
thereby potentially causing sparks.

In order to prevent such a phenomenon, there may be provided a cooling fan for
dissipating heat of the ceramic heater 21 in addition to the cooling fan 17 for cooling
electric parts. Therefore, in such a case, there is a disadvantage in that the configuration
of a microwave oven is complicated.

[Disclosure]
[ Technical Problem]

Accordingly, the present invention is conceived to solve the aforementioned
problems in the prior art. An object of the present invention is to provide a heater
assembly for a microwave oven, which is configured such that a ceramic heater can be

stably used, and a microwave oven having the same.
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Another object of the present invention is to provide a heater assembly for a
microwave oven configured to simply dissipate heat of a ceramic heater and a microwave
oven having the same.

[ Technical Solution]

According to an aspect of the present invention for achieving the objects, there is
provided a heater assembly for a microwave oven, comprising a ceramic heater and a
halogen heater for providing heat used for cooking food in a cooking chamber provided in
a cavity assembly; a heater supporter fixed to a side of the cavity assembly, with the
ceramic and halogen heaters fixed to the heater supporter; and a reflection plate provided
above the ceramic and halogen heaters to reflect heat of the ceramic and halogen heaters to
the cooking chamber, wherein a portion of the reflection plate corresponding to the
ceramic heater is open in its longitudinal direction.

Preferably, a plurality of vent holes through which air flows are formed only in a
portion of the reflection plate corresponding to the halogen heater.

The heater assembly may further comprise a heater cover for covering the ceramic
and halogen heaters to prevent heat of the ceramic and halogen heaters from being
transferred to the outside of the cooking chamber, and a heater duct provided above the
heater cover to define a channel between an outer surface of the heater cover and an inner
surface of the heater duct, wherein a cooling fan assembly provided at a side of the cavity
assembly generates airflow for cooling an electric part, and a portion of the airflow flows
in the channel between the heater cover and the heater duct, thereby indirectly dissipating
heat of the ceramic and halogen heaters.

Preferably, a portion of the airflow generated by the cooling fan assembly is
reflected from a side of the cavity assembly and is directed into the channel defined
between the heater cover and the heater duct.

According to another aspect of the present invention, there is provided a
microwave oven, comprising a cavity assembly with a cooking chamber provided therein;
a cooling fan assembly provided at a side of the cavity assembly and generating airflow for
cooling an electric part; and a heater assembly including a ceramic heater and a halogen

heater provided at a side of the cavity assembly and providing heat to be transferred into
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the cavity assembly, a heater supporter fixed to a side of the cavity assembly with the
ceramic and halogen heaters fixed to the heater supporter, a reflection plate provided above
the ceramic and halogen heaters to reflect heat of the ceramic and halogen heaters to the
cooking chamber, a heater cover for covering the ceramic and halogen heaters to prevent
heat of the ceramic and halogen heaters from being transferred to the outside of the
cooking chamber, and a heater duct provided above the heater cover and defining a
channel between an outer surface of the heater cover and an inner surface of the heater duct,
wherein a portion of the reflection plate corresponding to the ceramic heater is open in its
longitudinal direction, the cooling fan assembly provided at the side of the cavity assembly
generates airflow for cooling an electric part, and a portion of the airflow flows in the
channel between the heater cover and the heater duct, thereby indirectly dissipating heat of
the ceramic and halogen heaters.

Preferably, in a state where the airflow generated by the cooling fan assembly is
directed toward a rear of the cavity assembly and cools the electric part, the airflow is
reflected from an inside of a rear plate defining a rear surface of the cavity assembly and is
directed toward a front of the cavity assembly, and the airflow flows in the channel
between the heater cover and the heater duct, thereby indirectly dissipating heat of the
ceramic and halogen heaters.

According to the present invention, there are advantages in that the contact
between the heating wire of the ceramic heater and the reflection plate is prevented and the
heat dissipation of the ceramic and halogen heaters is obtained by means of airflow that is
generated by the cooling fan assembly for cooling electric parts.

[ Advantageous Effects]

As described in detail above, with the heater assembly for a microwave oven
according to the present invention and the microwave oven having the same, the following
advantages can be expected.

First, supports of a reflection plate for supporting both ends of a ceramic heater
are removed in the present invention. Thus, a heating wire is not brought into contact
with the supports of the reflection plate although the heating wire expands by overheating

of the ceramic heater, whereby the ceramic heater is prevented from being damaged and
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the reliability of the product is improved.

In addition, according to the present invention, a cooling fan for cooling electric
parts generates airflow, and a portion of the airflow flows in a channel defined between a
heater cover and an air duct, thereby dissipating the heat of the ceramic heater. Therefore,
an additional part for dissipating the heat of the ceramic heater is not required, resulting in
reduction in production costs of the product.

[Description of Drawings]

Fig. 1 is an exploded perspective view showing a major portion of a microwave
oven having a conventional heater assembly.

Fig. 2 is an exploded perspective view showing the heater assembly for the
microwave oven shown in Fig. 1.

Fig. 3 is an exploded perspective view showing a microwave oven having a
preferred embodiment of a heater assembly according to the present invention.

Fig. 4 is an exploded perspective view showing the embodiment shown in Fig. 3.

Fig. S is a side sectional view showing the embodiment shown in Fig. 3.

Fig. 6 is a view showing airflow that flows in the microwave oven having the
embodiment shown in Fig. 3.

[Best Mode]

Hereinafter, a heater assembly for a microwave oven according to the present
invention and a microwave oven having the same will be described in detail with reference
to the accompanying drawings.

Fig. 3 is an exploded perspective view showing a microwave oven having a
preferred embodiment of a heater assembly according to the present invention; Fig. 4 is an
exploded perspective view showing the embodiment shown in Fig. 3; and Fig. 5 is a side
sectional view showing the embodiment shown in Fig. 3.

As shown in the figures, a cooking chamber 31 which is selectively opened and
closed by a door (not shown) is provided in a cavity assembly 30 of a microwave oven.
An upper surface and a rear surface of the cavity assembly 30 are defined by an upper plate
33 and a rear plate 35, respectively.

In the meantime, a cooling fan assembly 37 is installed at a front end of a side of
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the upper plate 33. In addition, electric parts such as a magnetron 38 and a high voltage
transformer 39 are installed at a rear end of the side of the upper plate 33 corresponding to
the rear of the cooling fan assembly 37. The cooling fan assembly 36, which is installed
to extend side to side, sucks air from both side ends thereof, and generates airflow which is
directed toward the rear of the cavity assembly 30 and cools the electric parts.

A porous portion 33A is provided at the other side of the upper plate 33
corresponding to the opposite side of the cooling fan assembly 37 and the electric parts.
The porous portion 33A is formed with a plurality of vents formed through the other side
of the upper plate 33. In addition, a plurality of fastening holes 33H are formed in a
portion of the upper plate 33 adjacent to the porous portion 33A.

In the meantime, the upper plate 33 is equipped with a heater assembly 40 for
covering the porous portion 33A. The heater assembly 40 serves to generate heat used for
heating food and to transfer the heat to the cooking chamber 31.

The heater assembly 40 is provided with a ceramic heater 41 and a halogen heater
42. The ceramic and halogen heaters 41 and 42, each of which extends in its longitudinal
direction, include heating wires therein in the longitudinal directions, respectively. In
addition, both ends of each of the ceramic and halogen heaters 41 and 42 are provided with
terminals connected to both ends of each heating wire. A lead wire W2 is connected to
each of the terminals of the ceramic and halogen heaters 41 and 42. The ends of the
ceramic and halogen heaters 41 and 42 are also provided with insulators 41A and 42A,
respectively.

The ceramic and halogen heaters 41 and 42 are fixed to a heater supporter 43.
The heater supporter 43 is fixed to the upper plate 33, with the ceramic and halogen heaters
41 and 42 fixed to the heater supporter 43. In order to support the ends of the ceramic
and halogen heaters 41 and 42, respectively, fixing brackets 43B are provided at both ends
of an upper surface of the heater supporter 43 corresponding to the longitudinal ends of the
ceramic and halogen heaters 41 and 42. Through-holes (not shown) are formed at both
side ends of the heater supporter 43 to be perpendicular to the fixing brackets 43B.

In addition, a reflection plate 44 is provided above the ceramic and halogen

heaters 41 and 42. The reflection plate 44 is formed to have a cross-section of two
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successive trapezoids. The reflection plate 44 reflects heat of the ceramic and halogen
heaters 41 and 42 and transfers the heat to the interior of the cooking chamber 31.

The reflection plate 44 is formed with a plurality of vent holes 44H. The vent
holes 44H allow a portion of the airflow to be introduced therethrough and to dissipate heat
of the halogen heater 42, wherein the airflow is generated by the cooling fan assembly 37
and flows in a channel 40P that will be described below. At this time, the vent holes 44H
are formed only in a portion of the reflection plate 44 corresponding to the halogen heater
42. This is because the removal of a fixing portion that will be described below improves
the heat dissipation performance of the ceramic heater 41 and thus the heating performance
of the ceramic heater 41 is deteriorated if additional vent holes are formed in a portion of
the reflection plate 43 corresponding to the ceramic heater 41.

In addition, supports 44B are formed at both ends of the reflection plate 44
corresponding to both ends of the halogen heater 42. The supports 44B serve to support
both the ends of the halogen heater 42.  In the present invention above, the supports 44B
are provided only at both the ends of the reflection plate 44 corresponding to both the ends
of the halogen heater 42, so that the portion of the reflection plate 44 corresponding to the
ceramic heater 41 is open in the longitudinal direction of the ceramic heater 41.

Meanwhile, fixing flanges 45 are provided at both side ends of the reflection plate
44 perpendicular to both the ends of the reflection plate 44 at which the supports 44B are
provided. The fixing flanges 45 are brought into close contact with the upper plate 33.
Moreover, each of the fixing flanges 45 is provided with a plurality of through-holes 45H.

A heater cover 47, which is formed in a flat hexahedral shape with a bottom face
substantially open, is provided above the reflection plate 44. The heater cover 47 is fixed
to the upper plate 33, and thus substantially covers the ceramic and halogen heaters 41 and
42, That is, the heater cover 47 serves to prevent heat, which is generated from the
ceramic and halogen heaters 41 and 42 and transferred to the cooking chamber 31, and
microwave, which is emitted into the cooking chamber 31 by the magnetron 38, from
leaking into the cavity assembly 30 corresponding to the outside of the cooking chamber
31. Each of both side ends of the heater cover 47 is formed with a plurality of through-
holes 47H.
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In addition, a heater duct 48 is provided above the heater cover 47. The heater
duct 48 is formed in a flat hexahedral shape that is open at a bottom face and both ends
corresponding to the ends of the ceramic and halogen heaters 41 and 42. Further, the
channel 40P is defined between an outer surface of the heater cover 48 and an inner surface
of the heater duct 48. The channel 40P is a space in which a portion of the airflow
generated by the cooling fan assembly 37 flows. The airflow flowing in the channel 40P
causes the heat of the ceramic and halogen heaters 41 and 42 to be indirectly dissipated.

Hereinafter, the operation of the heater assembly for a microwave oven according
to the present invention thus configured and the microwave oven having the same will be
described.

First, a process of installing the preferred embodiment of the heater assembly for a
microwave oven according to the present invention will be described.

The ceramic and halogen heaters 41 and 42 are fixed to the heater supporter 43.
At this time, the ends of the ceramic and halogen heaters 41 and 42 are fixed through the
fixing brackets 43B of the heater supporter 43. In addition, the heater supporter 43 is
installed on the porous portion 33A of the upper plate 33 of the cavity assembly 30. At
this time, the through-holes of the heater supporter 43 are positioned corresponding to the
fastening holes 33H of the upper plate 33.

Next, the reflection plate 44 is installed above the ceramic and halogen heaters 41
and 42. At this time, the through-holes 45H of the reflection plate 44 are positioned
corresponding to the fastening holes 33H of the upper plate 33 and the through-holes of the
heater supporter 43.  Further, both the ends of the halogen heater 42 are supported by the
supports 44B of the reflection plate 44.

In addition, fastening screws S2, which penetrate the through-holes 45H of the
reflection plate 44 and the through-holes of the heater supporter 43, are fastened to the
fastening holes 33H of the upper plate 33. Thus, the heater supporter 43, to which the
ceramic and halogen heaters 41 and 42 are fixed, and the reflection plate 44 are fixed to the
upper plate 33.

In such a state, the heater cover 47 and the heater duct 48 are installed above the

reflection plate 44 in order. At this time, fastening screws S2, which penetrate the
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through-holes 47H of the heater cover 47 or through-holes 48H of the heater duct 48, are
fastened to the fastening holes 33H of the upper plate 33, so that the heater cover 47 and
the heater duct 48 are fixed to the upper plate 33.

Next, a process of cooking food with the preferred embodiment of the heater
assembly for a microwave oven according to the present invention will be described in
detail.

First, in a state where the cooking chamber 31 is opened by opening the door of
the microwave oven, food to be cooked is accommodated in the cooking chamber 31.
Then, by manipulating an operating portion of the microwave oven, the heater assembly 40,
i.e., substantially the ceramic and halogen heaters 41 and 42 begin to generate heat.

Then, the heat generated from the ceramic and halogen heaters 41 and 42 is
transferred to the interior of the cooking chamber 31 through the porous portion 33A.
Thus, the food accommodated in the cooking chamber 31 is cooked by the heat of the
ceramic and halogen heaters 41 and 42.

In the meantime, the portion of the reflection plate 44 corresponding to the
ceramic heater 41 is open in its longitudinal direction. Thus, although the ceramic heater
41 is overheated and the heating wire expands, the phenomenon that the heating wire is
brought into contact with the reflection plate 44 will be minimized. Further, since the
portion of the reflection plate 44 corresponding to the ceramic heater 41 is open in the
longitudinal direction, the heat dissipation performance of the ceramic heater 41,
particularly, at both the ends of the ceramic heater 41 adjacent to the insulators 41A, is
improved.

Finally, a process of dissipating heat of the preferred embodiment of the heater
assembly for a microwave oven according to the present invention by means of the airflow
from the cooling fan assembly will be described in detail with reference to the
accompanying drawings.

Fig. 6 is a view showing the airflow that flows in the microwave oven having the
embodiment shown in Fig. 3.

As shown in the figure, when the cooling fan assembly 37 is driven, air is sucked

from both the sides thereof and then airflow is generated to be directed to the rear of the



WO 2006/137678 PCT/KR2006/002371

11

cavity assembly 30. Such airflow cools a variety of the electric parts 38 and 39 installed
at the rear of the cooling fan assembly 37. In addition, the airflow that has cooled the
electric parts 38 and 39 is reflected from the inside of the rear plate 35 and is directed to
the front of the cavity assembly 30.

The portion of the airflow that is directed to thebfront of the cavity assembly 30 as
above flows into the channel 40P of the heater assembly 40, and thus, indirectly dissipates
the heat of the ceramic and halogen heaters 41 and 42. Therefore, there is no
deterioration of the heating performance caused from excessive heat dissipation of the
ceramic and halogen heaters 41 and 42 or no problem due to overheating.

The scope of the present invention is not limited to the embodiment described
above but is defined by the appended claims. It will be apparent that those skilled in the
art can make various modifications and changes thereto within the scope of the invention

defined by the claims.
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[CLAIMS]
[Claim 1]

A heater assembly for a microwave oven, comprising:

a ceramic heater and a halogen heater for providing heat used for cooking food in
a cooking chamber provided in a cavity assembly;

a heater supporter fixed to a side of the cavity assembly, with the ceramic and
halogen heaters fixed to the heater supporter; and

a reflection plate provided above the ceramic and halogen heaters to reflect heat
of the ceramic and halogen heaters to the cooking chamber,

wherein a portion of the reflection plate corresponding to the ceramic heater is
open in its longitudinal direction.

[Claim 2]

The heater assembly as claimed in claim 1, wherein a plurality of vent holes
through which air flows are formed only in a portion of the reflection plate corresponding
to the halogen heater.

[Claim 3]

The heater assembly as claimed in claim 1 or 2, further comprising:

a heater cover for covering the ceramic and halogen heaters to prevent heat of the
ceramic and halogen heaters from being transferred to the outside of the cooking chamber,
and

a heater duct provided above the heater cover to define a channel between an
outer surface of the heater cover and an inner surface of the heater duct,

wherein a cooling fan assembly provided at a side of the cavity assembly
generates airflow for cooling an electric part, and a portion of the airflow flows in the
channel between the heater cover and the heater duct, thereby indirectly dissipating heat of
the ceramic and halogen heaters.

[Claim 4]

The heater assembly as claimed in claim 4, wherein a portion of the airflow

generated by the cooling fan assembly is reflected from a side of the cavity assembly and is

directed into the channel defined between the heater cover and the heater duct.
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[Claim 5]
A microwave oven, comprising:
a cavity assembly with a cooking chamber provided therein;
a cooling fan assembly provided at a side of the cavity assembly and generating
airflow for cooling an electric part; and
a heater assembly including:

a ceramic heater and a halogen heater provided at a side of the cavity
assembly and providing heat to be transferred into the cavity assembly,

a heater supporter fixed to a side of the cavity assembly with the ceramic
and halogen heaters fixed to the heater supporter,

a reflection plate provided above the ceramic and halogen heaters to
reflect heat of the ceramic and halogen heaters to the cooking chamber,

a heater cover for covering the ceramic and halogen heaters to prevent
heat of the ceramic and halogen heaters from being transferred to the outside of the
cooking chamber, and
a heater duct provided above the heater cover and defining a channel between an outer surface of

the heater cover and an inner surface of the heater duct,

wherein a portion of the reflection plate corresponding to the ceramic heater is
open in its longitudinal direction, the cooling fan assembly provided at the side of the
cavity assembly generates airflow for cooling an electric part, and a portion.of the airflow
flows in the channel between the heater cover and the heater duct, thereby indirectly
dissipating heat of the ceramic and halogen heaters.

[Claim 6]

The microwave oven as claimed in claim 5, wherein in a state where the airflow
generated by the cooling fan assembly is directed toward a rear of the cavity assembly and
cools the electric part, the airflow is reflected from an inside of a rear plate defining a rear
surface of the cavity assembly and is directed toward a front of the cavity assembly, and
the airflow flows in the channel between the heater cover and the heater duct, thereby

indirectly dissipating heat of the ceramic and halogen heaters.
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