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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates, in general, to a
cooling device for halogen lamps in microwave ovens
and, more particularly, to a cooling device designed to
more effectively cool the halogen lamps in microwave
ovens by installing an exhaust fan at a position around
the air outlet part of an air passage behind the halogen
lamps.

Description of the Prior Art

[0002] As well known to those skilled in the art, several
types of electric cooking devices, designed to directly or
indirectly utilize electric power while cooking, have been
proposed and used. An example of conventional electric
cooking devices is a microwave oven using a magnetron
as a heat source. In such a microwave oven, the magn-
etron is electrically operated to generate microwaves and
applies the microwaves to food in a cavity, thus allowing
the microwaves to cause an active molecular motion in
the food. Such an active molecular motion in the food
generates molecular kinetic energy, thus heating and
cooking the food. Such microwave ovens are advanta-
geous in that they have a simple construction and are
convenient to a user while cooking, and easily and simply
heat food in the cavity. The microwave ovens are thus
somewhat preferably used for some cooking applica-
tions, such as a thawing operation for frozen food or a
heating operation for milk requiring to be heated to a de-
sired temperature.
[0003] However, such microwave ovens also have the
following problems. That is, the ovens have a defect in
their heating style in addition to limited output power of
the magnetron, and so it is almost impossible to freely or
preferably use them for a variety of cooking applications,
without limitation. In a detailed description, the conven-
tional microwave ovens only utilize a magnetron as a
heat source, thus undesirably having a single heating
style. In addition, the output power of the magnetron,
installed in such ovens, is limited to a predetermined lev-
el. Therefore, the conventional microwave ovens fail to
provide a quick and highly effective cooking operation.
During a cooking operation utilizing such a microwave
oven, food in a cavity is heated at its internal and external
portions at the same time, and this may be an advantage
of the oven in some cases. However, such a heating style
may result in a disadvantage while cooking some food.
[0004] In an effort to overcome the above-mentioned
problems, several types of microwave ovens, having an-
other heat source in addition to a magnetron, have been
proposed and used. For example, a microwave oven,
having a convection heater in addition to a magnetron in
a casing and originally designed to be used for a variety

of cooking applications, has been proposed. However,
such a convection heater only acts as a single heat
source, thus failing to allow the microwave oven to have
a variety of operational functions.
[0005] In order to solve the problems of the conven-
tional microwave ovens, another type of microwave oven,
utilizing a light wave, has been proposed. In this micro-
wave oven, a lamp, wherein at least 90% of the radiation
energy has a wavelength of not longer than 1 Pm, is used
as the additional heat source. In said microwave oven,
both visible rays and infrared rays from the lamp are ap-
propriately used, and it is possible to preferably heat the
exterior and interior of food while making the most of
characteristics of the food. An example of such a lamp
is a halogen lamp.
[0006] Due to a difference in wavelengths between the
infrared rays and visible rays emanating from a halogen
lamp, the heating styles for the exterior and interior of
food are different from each other. While cooking pizza
utilizing a halogen lamp, it is possible to appropriately
heat the pizza in a way such that the exterior of the pizza
is heated to become crisp and the interior is heated to
be soft while maintaining appropriate moisture.
[0007] Fig. 1 is a conventional microwave oven utilizing
a halogen lamp as an additional heat source. As shown
in the drawing, the microwave oven comprises two hal-
ogen lamps 12 and 14 installed on the top wall 10 of a
cavity 2. The microwave oven uses the light waves, ra-
diated from the lamps 12 and 14, for heating food in the
same manner as that described above, with the charac-
teristics of the light waves remaining the same as that
described above.
[0008] A light reflection plate 16 is installed at a position
above the halogen lamps 12 and 14, thus reflecting any
light waves, emanating upwardly from the lamps 12 and
14, back downwardly into the cavity 2. A plurality of light
transmitting holes 18 are formed on the top wall 10 of the
cavity 2, with the halogen lamps 12 and 14 being held
on the top wall.
[0009] The halogen lamps 12 and 14 generate a large
amount of light waves during an operation of the micro-
wave oven, and so the lamps 12 and 14 are heated to a
high temperature and may be undesirably overheated.
Therefore, it is necessary to completely cool the halogen
lamps 12 and 14. In order to accomplish the above object,
the microwave oven is provided with a cooling device as
shown in Fig. 2.
[0010] As shown in the drawing, the typical cooling de-
vice comprises a cooling fan unit 20 provided at a position
around the lamps 12 and 14. In the cooling device, the
cooling air current, generated from the cooling fan unit
20, passes through an air guide duct 22 while flowing
along the halogen lamps 12 and 14 prior to being dis-
charged from the duct 22 into the atmosphere as shown
by the arrows in Fig. 2.
[0011] The above guide duct 22 has the following
structure. That is, the guide duct 22 extends in the same
direction as the axis of the lamps 12 and 14. The duct 22
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is, thereafter, bent at an angle of 90° at a position around
the left-side end of the lamps 12 and 14 in Fig. 2. The
outlet end of the duct is thus open to the front of the
microwave oven. Due to such a structure of the duct 22,
the cooling air current, emanating from the fan unit 20,
flows along the lamps 12 and 14 while cooling them. The
air current is, thereafter, discharged from the duct 22 into
the atmosphere through the outlet end of the duct 22.
[0012] However, the above cooling device is problem-
atic as follows. That is, the duct 22 is bent at an angle of
90° at the position around the left-side end of the lamps
12 and 14 in Fig. 2 as described above. Therefore, the
duct 22 forms a vortex of the air current at its bent portion
and causes an excessive energy loss of the air current
at that portion. This prevents the air current from being
smoothly discharged from the duct into the atmosphere.

SUMMARY OF THE INVENTION

[0013] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the prior art, and an object of the present invention is to
provide a cooling device for halogen lamps in microwave
ovens, which is designed to more effectively cool the hal-
ogen lamps.
[0014] In order to accomplish the above object, the
present invention provides a cooling device for light ra-
diating lamps in microwave ovens, comprising: a light
radiating lamp installed on a top wall of a cavity of a mi-
crowave oven and used for radiating light waves into the
cavity; a cooling fan assembly provided at a position
around the light radiating lamp and used for generating
a cooling air current for the light radiating lamp; an air
passage guiding the cooling air current so as to allow the
air current to flow from the cooling fan assembly into the
atmosphere while cooling the light radiating lamp; and
an exhaust fan provided within an air outlet port of the
air passage and used for increasing a flowing rate of the
air current at the air outlet port.
[0015] In the above microwave oven, the cooling air
current, emanating from the cooling fan unit, is partially
introduced into both a machine room and the cavity of
the microwave oven, with both a magnetron and a high
voltage transformer being installed within the machine
room.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

Fig. 1 is a perspective view, showing the construction
of a conventional microwave oven utilizing halogen
lamps as a heat source;
Fig. 2 is a plan view, showing the construction of a
typical cooling device for the halogen lamps of a mi-

crowave oven;
Fig. 3 is a plan view, showing the construction of a
cooling device for the halogen lamps of a microwave
oven in accordance with the preferred embodiment
of the present invention;
Fig. 4 is a front view, showing the construction of the
cooling device of this invention; and
Fig. 5 is a side view, showing the construction of the
cooling device of this invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] Fig. 3 is a plan view, showing the construction
of a cooling device for the halogen lamps in microwave
ovens in accordance with the preferred embodiment of
this invention. As shown in the drawing, the cooling de-
vice of this invention comprises a cooling fan assembly
30 used for cooling two halogen lamps 32 and 34 pro-
vided on the top wall 35 of a cavity. The assembly 30,
provided with a fan, is positioned on the right side of the
microwave oven in the drawing. As best seen in Figs. 4
and 5, the cooling fan assembly 30 is practically posi-
tioned above the machine room 36 wherein both a mag-
netron 37 and a high voltage transformer 38 are posi-
tioned. In such a case, the magnetron 37 is used for gen-
erating microwaves, while the transformer 38 is used for
applying a high voltage to the magnetron 37.
[0018] The cooling air current, generated from the as-
sembly 30, passes through an air guide duct 40 while
flowing along the halogen lamps 32 and 34. The air cur-
rent thus cools the lamps 32 and 34. In accordance with
the present invention, an additional fan 42 is provided
within the air outlet port 41 of the duct 40.
[0019] The additional fan 42, provided within the air
outlet port 41 of the duct 40, acts as an exhaust fan. The
fan 42 thus more smoothly discharges the air current
from the duct 40 into the atmosphere through the air outlet
port 41. That is, the exhaust fan 42 increases the flowing
rate of the air current passing through the air outlet port
41 of the duct 40, thus allowing the air current to be more
smoothly discharged from the duct 40 into the atmos-
phere. The exhaust fan 42 also improves the lamp cooling
effect of the air current.
[0020] Figs. 4 and 5 are front and side views, showing
the construction of the cooling device of this invention.
As shown in Fig. 4, the cooling air current, generated
from the fan assembly 30, flows through the duct 40 while
cooling the halogen lamps 32 and 34. The flowing rate
of the air current is increased by the exhaust fan 42, pro-
vided within the air outlet port 41 of the duct. The air
current is thus more smoothly discharged from the duct
40 into the atmosphere through the air outlet port 41.
[0021] In a detailed description, the air current, ema-
nating from the cooling fan assembly 30, is partially in-
troduced into the machine room 36. Within the machine
room 36, the air current is partially introduced into the
cavity 31. On the other hand, the remaining air current,
introduced into the machine room 36, cools both the mag-
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netron 37 and the high voltage transformer 38 prior to
being discharged from the room 36 into the atmosphere
through the gap formed between the cavity 31 and an
external casing S. The air current, introduced into the
cavity 31, is discharged from the cavity 31 into the at-
mosphere through an exhaust port provided on the side-
wall of the cavity 31. In Fig. 5, the reference numeral 42’
denotes an exhaust motor, which is used for activating
an air exhausting operation of an OTR-type microwave
oven.
[0022] As described above, the present invention pro-
vides a cooling device for halogen lamps in microwave
ovens. The cooling device of this invention comprises a
cooling fan assembly 30. The fan assembly 30, provided
at a position around the halogen lamps 32 and 34, gen-
erates a cooling air current. The air current, emanating
from the fan assembly 30, passes through an air guide
duct while cooling the lamps positioned within the duct.
An exhaust fan 42 is provided within the air outlet port of
the duct, thus increasing the flowing rate of the air current
at the air outlet port, or a bent portion. The exhaust fan
42 thus allows the air current to be more smoothly dis-
charged from the duct into the atmosphere.
[0023] That is, the cooling device of this invention is
provided with a fan at each end of a cooling air passage.
Due to the two fans provided at both ends of the cooling
air passage, the flowing rate of the air current is in-
creased. The cooling device of this invention thus more
effectively cools the halogen lamps and allows the cool-
ing air current to be more smoothly discharged from the
duct into the atmosphere irrespective of the bent shape
of the air outlet port of the duct. Therefore, the cooling
device allows the halogen lamps to normally perform their
designed operational function for a lengthy period of time.
This improves the operational reliability and market com-
petitiveness of the microwave ovens.
[0024] Although the preferred embodiments of the
present invention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope of the invention as dis-
closed in the accompanying drawings.

Claims

1. A cooling device for light radiating lamps (32, 34) in
microwave ovens, comprising:

a light radiating lamp (32, 34) installed on a top
wall of a cavity (31) of a microwave oven and
used for radiating light waves into the cavity (31);
a cooling fan assembly (30) provided at a posi-
tion around the light radiating lamp (32, 34) and
used for generating a cooling air current for said
light radiating lamp (32, 34);
an air passage (40) guiding the cooling air cur-
rent so as to allow the air current to flow from

the cooling fan assembly (30) into the atmos-
phere while cooling the light radiating lamp
(32,34); and characterised by comprising
an exhaust fan (42) provided within an air outlet
port (41) of said air passage (40) and used for
increasing a flowing rate of the air current at the
air outlet port (41).

2. The microwave oven according to claim 1, wherein
said cooling air current, emanating from the cooling
fan unit (42), is partially introduced into both a ma-
chine room (36) and the cavity (31) of the microwave
oven, with both a magnetron (37) and a high voltage
transformer (39) being installed within the machine
room (36).

Patentansprüche

1. Kühlvorrichtung für lichtabstrahlende Lampen
(32,34) in Mikrowellenöfen, mit:

einer lichtabstrahlenden Lampe (32,34), die an
bzw. auf einer oberen Wand eines Garraums
(31) eines Mikrowellenofens installiert ist und
zum Abstrahlen von Lichtwellen in den Garraum
(31) verwendet wird,
einer Kühlgebläseanordnung (30), die an einer
Position um die lichtabstrahlende Lampe
(32,34) herum vorgesehen ist und zum Erzeu-
gen eines Kühlluftstroms für die lichtabstrahlen-
de Lampe (32,34) verwendet wird,
einem Luftdurchgang (40), der den Kühlluft-
strom so leitet, dass der Kühlluftstrom von der
Kühlgebläseanordnung (30) in die Atmosphäre
strömen kann, während er die lichtabstrahlende
Lampe (32,34) kühlt, und
die dadurch gekennzeichnet ist, dass sie um-
fasst:

ein Abluftgebläse (42), das in einer Luftaus-
lassöffnung (41) des Luftdurchgangs (40)
vorgesehen ist und dazu verwendet wird,
eine Strömungsrate des Luftstroms an der
Luftauslassöffnung (41) zu erhöhen.

2. Der Mikrowellenofen nach Anspruch 1, wobei der
aus der Kühlgebläseeinheit (42) austretende Kühl-
luftstrom teilweise sowohl in einen Maschinenraum
(36) als auch in den Garraum (31) des Mikrowellen-
ofens eingeleitet wird, wobei sowohl ein Magnetron
(37) als auch ein Hochspannungstransformator (39)
in dem Maschinenraum (36) installiert sind.

Revendications

1. Dispositif de refroidissement pour des lampes à
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rayonnement de lumière (32, 34) dans des fours à
micro-ondes, comprenant :

une lampe à rayonnement de lumière (32, 34)
installée sur une paroi supérieure d’une cavité
(31) d’un four à micro-ondes et servant à rayon-
ner des ondes lumineuses vers l’intérieur de la
cavité (31) ;
un ensemble formant ventilateur de refroidisse-
ment (30) prévu en une position autour de la
lampe à rayonnement de lumière (32, 34) et ser-
vant à produire un courant d’air de refroidisse-
ment pour ladite lampe à rayonnement de lu-
mière (32, 34) ;
un passage d’air (40) guidant le courant d’air de
refroidissement de manière à permettre au cou-
rant d’air de s’écouler depuis l’ensemble for-
mant ventilateur de refroidissement (30) jusque
dans l’atmosphère tout en refroidissant la lampe
à rayonnement de lumière (32, 34) ; et carac-
térisé en ce qu’il comprend :

un ventilateur aspirant (42) prévu à l’inté-
rieur d’un orifice de sortie d’air (41) dudit
passage d’air (40) et servant à augmenter
la vitesse d’écoulement du courant d’air au
niveau de l’orifice de sortie d’air (41).

2. Four à micro-ondes selon la revendication 1, dans
lequel ledit courant d’air de refroidissement, prove-
nant de l’unité formant ventilateur de refroidissement
(42) est partiellement introduit à la fois dans un com-
partiment machine (36) et dans la cavité (31) du four
à micro-ondes, un magnétron (37) et un transforma-
teur à très haute tension (39) étant tous les deux
installés dans le compartiment machine (36).
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