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(54) Single thermostat monitoring both magnetron and exhaust air temperatures in microwave oven

(67) This invention discloses a safety device for electronic range or microwave oven having one thermostat
(320) commonly preventing possible overheating of the cavity (100) and magnetron (110) of the range. The
thermostat (320) is placed in a position suitable for sensing both a peripheral temperature of a magnetron and
the temperature of air exhausted from a heating cavity (100} through an air exhaust port (310). The thermostat
cuts off the outside electric power for the range when at least one of the peripheral temperature of the
magnetron and the temperature of the exhaust air coming out of the heating cavity is higher than a
predetermined allowable temperature. The air exhaust port is provided about the magnetron. A thermostat
mounting bracket (330) is connected to the magnetron mounting bracket.

FIG. 3

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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SAFETY DEVICE FOR ELECTRONIC RANGE
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates in general to a safety device for an

electronic range or microwave heating apparatus and, more particularly, to a

structural improvement in such a safety device for simplifying
the structure of the device and reliably preventing possible
damage of the electronic range caused by overheat of either

the magnetron or the heating cavity of the electronic range.

Description of the Prior Art

Typical electronic ranges may have danger of a fire in
their cavities due to careless operation of the users or
forcible operation under the abnormal conditions of the
ranges. When an electronic range is carelessly operated with
no food charged in the heating cavity of the range, the
microwave emitted from the magnetron returns to the magnetron
due to no food to be heated in the cavity. When the magnetron
is overheated as described above, the magnetron will be
overheated to be seriously damaged.

In an effort to combat the above problems of the typical
electronic ranges, the electronic ranges are preferably

provided with their safety devices. With reference to Figs.
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1A and 1B, there is shown an electronic range with a typical
safety device. As shown in these drawings, the electronic
range includes a heating cavity 100 which will be charged with
food to be heated and cooked by the microwave. A magnetron
110 is mounted to a side of the cavity 100 and generates the
microwave used for heating the food in the cavity 100. The
range also includes an air exhaust port 120 which is formed in
the top wall of the cavity 100 such that the port 120 is
opposite to the magnetron 110. The port 120 is used for
exhausting the air of the cavity 100 to the outside. An oven
thermostat 130 is provided on the top wall of the cavity 100
about the exhaust port 120 and used for sensing the inner
temperature of the cavity 100 by checking the air exhausted
from the cavity 100 through the port 120. The thermostat 130
has a bimetal structure which will cut off the electric power
for the range when the thermostat 130 senses that the inner
temperature of the cavity 100 is abnormally increased. The
range further includes a magnetron thermostat 140 which is
provided about the magnetron 110 and used for cutting off the
outside electric power for the magnetron 110 when the
temperature of the magnetron 110 is higher than a
predetermined allowable temperature. 1In the above drawings,
the reference numeral 150 denotes a casing which surrounds and
protects the parts of the range and the numeral 160 denotes an

air suction port which is formed in the cavity wall and used
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for sucking the outside air into the cavity 100 therethrough.

Turning to Fig. 2, there is shown a circuit of the

typical safety device provided in the range of Fig. 1A. The

above safety device includes a power plug 200 and a fuse 210.
The oven thermostat 130, which will cut off the electric power
for the range when the temperature of the exhaust air
discharged from the cavity 100 through the port 120 is higher
than the allowable temperature, is included in the safety
device. The safety device also includes the magnetron
thermostat 140 which will cut off the outside electric power
for the magnetron 110 when the temperature of the magnetron
110 is higher than the allowable temperature. The circuit of
the safety device is controlled by a control unit 220. The
device further includes a first switch 230, an oven lamp 240,
a fan motor 250, a turntable motor 260, a second switch 270,
a transformer 280, a high voltage capacitor 290 and the
magnetron 110. The first switch 230 selectively opens the
circuit to stop the magnetron 110 when the door of the range
is opened. The oven lamp 240 lights the inside of the cavity
110. The fan motor 250 generates the rotational force for
sucking and exhausting the air relative to the cavity 100,
while the turntable motor 260 generates the rotational force
for rotating a food turntable (not shown) in the cavity 100.
The second switch 170 is a safety switch which will cut the

fuse 210 and open the circuit when the first switch 230 is out
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of order. The transformer 180 converts the input voltage into
a high voltage. The high voltage capacitor 190 doubles the
high voltage of the transformer 280 prior to applying the
voltage to the magnetron 110. The magnetron 110 is applied
with the high voltage from both the transformer 280 and the
high voltage capacitor 290 and generates the microwave for
heating the food laid on the turntable in the cavity 100.

The control unit 220 in turn includes a first connector
221 for connecting the outside electric power to first and
second internal relays 222 and 223. The first relay 222
selectively relays the outside electric power to a function
control panel (not shown) of the range as desired. The second
relay 223 relays the input power to all of the oven lamp 240,
the fan motor 250 and the turntable motor 260. The control
unit 220 also includes a third relay 224 which controls the
operation of the magnetron 110 and in turn controls the output
of the magnetron 110. The control unit 220 further includes
a second connector 225 which connects the output electric
power to a control switch 226. The control switch 226 is for
controlling the operation of the relays 223 and 224.

In operation of the above electronic range, the range is
applied with the outside electric power through the plug 200
and performs a cooking mode which is selected by the user by
operating the function control panel (not shown). When the

selected cooking mode is performed, the air sucked into the
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cavity 100 through the air suction port 160 as shown in Fig.
1B and heated in the cavity 100 by the microwave of the
magnetron 110. The heated air is, thereafter, exhausted to
the outside of the cavity 100 through the air exhaust port
120. In the case, when the temperature of the exhaust air
discharged from the cavity 100 through the port 120 is higher
than the allowable temperature, the oven thermostat 130 senses
the overheated exhaust air temperature and cuts off the
outside electric power for the range and thereby preventing
possible overheat of the cavity 100.

When the range is carelessly operated with no food
charged in the cavity 100, the microwave emitted from the
magnetron 110 will return to the magnetron 110 and overheat
the magnetron 110. 1In order to prevent such an overheat of
the magnetron 110, the magnetron thermostat 140 is provided
about the magnetron 110 and checks the peripheral temperature
of the magnetron 110. In the same manner as described for the
oven thermostat 130, the magnetron thermostat 140 cuts off the
outside electric power for the magnetron 110 when the
magnetron temperature is higher than the allowable temperature
and thereby prevent possible overheat of the magnetron 110.

However, the above safety device for electronic range has
a problem in that the safety device has a complicated
construction and increases the cost because the device

separately includes two thermostats 130 and 140, which are
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used for preventing possible overheat of the cavity 100 and
possible overheat of the magnetron 110 respectively, even
though the functions of the two thermostats 130 and 140 are

practically same with each other.

SUMMARY OF THE INVENTION

It is, therefore, an object of the present invention to
provide a safety device for electronic range in which the
above problems can be overcome and which has one thermostat
commonly prevent possible overheat of the cavity and
magnetron.

In order to accomplish the above object, the present
invention provides a safety device for electronic range
comprising a thermostat placed in a position suitable for
sensing both the peripheral temperature of a magnetron and the
inner temperature of a heating cavity and adapted for cutting
off the outside electric power for the range when at least one
of the peripheral temperature of the magnetron and the inner
temperature of the cavity is higher than a predetermined

allowable temperature.
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BRIEF DESCRIPTION OF THE DRAWINGS

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. 1A is a partially exploded perspective view of an
electronic range with a typical safety device separately
including a magnetron thermostat and an oven thermostat;

Fig. 1B is a sectional view of the top section of the
range of Fig. 1A, showing the circulation of the air through
an air suction port and an air exhaust port in a cooking mode
of the range;

Fig. 2 is a circuit diagram of the safety device provided
in the range of Fig. 1A;

Fig. 3A is a partially exploded perspective view of an
electronic range with a safety device in accordance with a
preferred embodiment of the present invention;

Fig. 3B is a sectional view of the top section of the
range of Fig. 3A, showing the circulation of the air through
an air suction port and an air exhaust port in a cooking mode
of the range; and

Fig. 4 is a circuit diagram of the safety device provided

in the range of Fig. 3A.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

With reference to Figs. 3A and 3B, there is shown an
electronic range with a safety device in accordance with a
preferred embodiment of the present invention. As shown in
these drawings, the safety device of this invention includes
the cavity 100 and the magnetron 110 in the same manner as
described for the prior art range of Fig. 1lA. However, the
air exhaust port 310 of this device for discharging the air
from the cavity 100 is formed on the top of the cavity 100
about the magnetron 110 differently from the prior art device.
The device of this invention also includes a thermostat 320
which is mounted to a side wall of the cavity 100 about the
magnetron 110 by means of a thermostat bracket 330. The
thermostat 320, which is placed in a position suitable for
sensing both the peripheral temperature of the magnetron 110
and the inner temperature of the cavity 100, cuts off the
outside electric power for the range when at least one of the
peripheral temperature of the magnetron 110 and the inner
temperature of the cavity 100 is higher than a predetermined
allowable temperature. In the above safety device, the
bracket 330 for mounting the thermostat 320 to the side wall
of the cavity 100 is connected to a magnetron bracket (not
shown) for mounting the magnetron 110. The temperature of the

magnetron 110 is thus easily transmitted to the thermostat 320
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through the connected brackets. The enlarged and encircled
part of Fig. 3A shows an embodiment of a structure for
mounting the thermostat 320 to the side wall of the cavity 100
using the bracket 330. That is, the opposite bosses 321 of
the thermostat 320 are seated in and held by the opposite
supports 332 of the bracket 330 respectively. After holding
the opposite bosses 321 of the thermostat 320 on the supports
332 of the bracket 330, opposite elastic fixing members 331 of
the bracket 330 elastically fix the position of the coupling
parts 321 downward so that the thermostat 320 is prevented
from vertical vibration in the bracket 330. Fig. 4 is a
circuit diagram of the safety device provided in the
electronic range of Fig. 3A. As shown in the circuit diagram
of Fig. 4, the general elements of the circuit of the safety
device of this invention remain the same as described for the
circuit of the prior art device of Fig. 2, but one thermostat
230 is substituted for the two thermostats, that is, the oven
thermostat 130 and magnetron thermostat 140, of the prior art
device.

In operation of the above electronic range, the range is
applied with the outside electric power through the plug 200
and performs a cooking mode which is selected by the user by
operating the function control panel (not shown). When the
selected cooking mode is performed, the air sucked into the

cavity 100 through the air suction port 160 as shown in Fig.
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3B and heated in the cavity 100 by the microwave of the
magnetron 110. The heated air is, thereafter, exhausted to
the outside of the cavity 100 through the air exhaust port
310. In the safety device of the invention, the air exhaust
port 310 for discharging the air from the cavity 100 is formed
on the top of the cavity 100 about the magnetron 110 such that
the thermostat 320 readily senses -both the peripheral
temperature of the magnetron 110 and the inner temperature of
the cavity 100 differently from the prior art device. In this
regard, when the temperature of the exhaust air discharged
from the cavity 100 through the port 310 is higher than the
allowable temperature, the thermostat 320 cuts off the outside
electric power for the range and thereby preventing possible
overheat of the cavity 100.

When the range is carelessly operated with no food
charged in the cavity 100, the microwave emitted from the
magnetron 110 will return to the magnetron 110 and overheat
the magnetron 110. When the magnetron 110 is overheated as
described above to increase the peripheral temperature of the
magnetron 110, the peripheral temperature of the magnetron 110
is transmitted to the thermostat 320 through the brackets 330.
When the temperature of the magnetron 110 sensed by the
thermostat 320 is higher than the predetermined allowable
temperature, the thermostat 320 cuts off the outside electric

power for the magnetron 110 and thereby preventing possiﬁlé

10
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overheat of the magnetron 110.

As described above, the present invention provides an
improved safety device for electronic range which has one
thermostat commonly functioning as the prior art oven
thermostat for preventing possible overheat of the heating.
cavity and as the prior art magnetron thermostat for
preventing possible overheat of the magnetron. Therefore, the
safety device of this invention has a simple construction and
cuts down the cost.

Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the

accompanying claims.

11
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1. A safety device for electronic range or oven comprising:

a thermostat placed in a position suitable for sensing
both a peripheral temperature of a magnetron and a temperature
of an air exhausted from a heating cavity through an air
exhaust port and adapted for cutting off the outside electric
power for the range when at least one of the peripheral
temperature of the magnetron and the temperature of the
exhaust air coming out of the heating cavity is higher than a

predetermined allowable temperature.

2. The safety device according to claim 1, wherein said

air exhaust port is provided about the magnetron.

3. The safety device according to claim 1, wherein said
thermostat and magnetron are mounted to the cavity using
brackets respectively, said brackets being connected to each

other.

4. A safety device substantially as hereinbefore described with

reference to and as shown in Figs. 3 and 4 of the accompanying drawings.
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