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(57)  The present invention relates to a microwave
oven. According to the present invention, a fixed heater
41 is installed on a ceiling of a cavity 31 of a microwave
oven, and a pivotable heater 43 is installed to pivot up-
ward and downward on its lower end in the cavity 31.
When the pivotable heater 43 has been pivoted down-
ward on its lower end, a grill 45 on which an object to be
heated is seated is horizontally installed between a lower
surface of the fixed heater 41 and an upper surface of

FIG 4b

Microwave oven comprising a pivotable radiant heater

the pivotable heater 43. A microswitch 51, which will be
pushed by the grill 45 and thus generate an actuating
signal for pivoting the pivotable heater 43, is installed on
a side surface of the cavity 31. According to the present
invention, since the fixed and pivotable heaters 41 and
43 heat upper and lower surfaces of the object, respec-
tively, and the pivotable heater 43 is pivoted according
to whether the grill 45 is mounted or detached, it is pos-
sible to cook the object faster and more conveniently.
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Description
BACKGROUND OF THE INVENTION
1. Field of Invention

[0001] The present invention relates to a microwave
oven, and more particularly, to a microwave oven capa-
ble of uniformly heating an object by means of a plurality
of heaters.

2. Description of the Prior Art

[0002] A general microwave oven is to heat an object
by irradiating microwaves into a cavity of the microwave
oven. However, a latest microwave oven has employed
heaters as another heat source in addition to the micro-
waves in order to heat the object in a variety of fashions.
[0003] Fig. 1 shows a major portion of a conventional
microwave oven. Fig. 2a shows a major portion of another
conventional microwave oven. Fig. 2b is a sectional view
showing the interior of a cavity of the microwave oven
shown in Fig. 2a.

[0004] As shown in Fig. 1, a main body 10 of the mi-
crowave oven is provided with a cavity 11 with an open
front face as a space in which an object is heated by
means of microwaves or heat of heaters. Further, a door
15 for opening and closing the cavity 11 is hingedly in-
stalled at a front plate 13 defining the front face of the
main body 10.

[0005] A side of the cavity 11 in the main body 10 is
provided with an electronic equipment installation cham-
ber (not shown) in which parts for generating microwaves
such as a magnetron and a high voltage transformer are
installed. A control panel 17 is installed on a portion cor-
responding to the front of the electronic equipment in-
stallation chamber. The control panel 17 functions to re-
ceive a variety of signals for operating the microwave
oven and to display a variety of information during the
operation of the microwave oven.

[0006] Inorderto heat the object putinto the cavity 11,
a fixed heater 21 is installed in the cavity 11. The fixed
heater 21 is mounted, for example, on a ceiling of the
cavity 11 to heat a surface of the object, thereby com-
plementing disadvantages in a microwave-heating fash-
ion.

[0007] In addition, the conventional microwave oven
shown in Figs. 2a and 2b is provided with a pivotable
heater 23, which is upward and downward pivotably in-
stalled at a rear portion of the cavity 11. That is, the piv-
otable heater 23, which is vertically installed adjacent to
a rear surface of the cavity 11, may upward and down-
ward pivot on its lower end through a predetermined an-
gle according to food as an object to be cooked so that
the distance between the pivotable heater 23 and the
object decreases.

[0008] Therefore, radiant or convective heat from the
pivotable heater 23 may be more effectively transmitted
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to the object to be heated in the cavity 11. In the mean-
time, the other constitutional elements except for the piv-
otable heater 23 of the microwave oven shown in Figs.
2a and 2b are the same as the microwave oven shown
in Fig. 1. Thus, like reference numerals are given to des-
ignate like other elements.

[0009] However, the conventional microwave ovens
have the following problems.

[0010] As described above, the conventional micro-
wave ovens heat the object (food) by means of the fixed
heater 21 installed on the ceiling of the cavity 11 or the
pivotable heater 23 installed to pivot through a predeter-
mined angle on the lower end thereof at the rear portion
of the cavity 11.

[0011] However, since the object to be cooked is seat-
ed on a lower surface of the cavity 11, a lower surface
of the object cannot be heated by the fixed or pivotable
heater 21 or 23. Therefore, there is a disadvantage in
that the object should be inconveniently turned over in
order to heat the lower surface of the object seated in
the cavity 11 by using the heater 21 or 23.

[0012] In addition, the pivotable heater 23 should be
pivoted upward and downward by hand or by a driving
motor. In the case that the heater is pivoted by hand,
there is inconvenience in that the pivotable heater 23
should be pivoted by hand whenever cooking is made
using the pivotable heater 23. Furthermore, when the
pivotable heater 23 is pivoted to be in a vertical state after
cooking the object, a user may get burned by remaining
heat caused from the pivotable heater 23.

SUMMARY OF THE INVENTION

[0013] Accordingly, the presentinvention is conceived
to solve the aforementioned problems in the prior art. An
objective of the present invention is to provide a micro-
wave oven configured to uniformly heat upper and lower
surfaces of an object by means of heat from heaters.
[0014] Another objective of the present invention is to
provide a microwave oven which makes it possible to
uniformly heat an object by automatically pivoting one of
heaters toward a lower side of the object when the object
is heated using the heaters.

[0015] According to the presentinvention for achieving
the objectives, there is provided a microwave oven, com-
prising a main body including a cavity with an open front
face serving as a space in which an object is heated; a
fixed heater fixed on a ceiling of the cavity to irradiate
heat; a pivotable heater installed within the cavity to pivot
toward a vertical position adjacent to a rear surface of
the cavity and a position adjacent to a lower surface of
the cavity; and a grill which is detachably mounted in an
intermediate inner portion of the cavity between the fixed
and pivotable heaters when the pivotable heater is piv-
oted downward and on which the object is seated.
[0016] The pivotable heater may be pivotably installed
on lower ends of both sides thereof which are supported
at rear portions of both side surfaces of the cavity.
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[0017] The microwave oven may further comprise a
driving means for pivoting the pivotable heater.

[0018] The microwave oven may further comprise a
switching means for generating an actuating signal for
pivoting the pivotable heater upward and downward so
that the driving means pivots the pivotable heater.
[0019] The switching means may comprise a mi-
cro-switch installed on a side surface of the cavity to come
into contact with the grill when the grill is mounted. The
micro-switch may be installed at a position on a side sur-
face of the cavity so that the micro-switch is pushed by
any one of both side surfaces of the grill when the grill is
mounted.

[0020] According to the present invention, the micro-
wave oven uniformly heats upper and lower surfaces of
the object seated on the grill by using the fixed and piv-
otable heaters. Thus, it is possible to expect an advan-
tage in that the entire object can be uniformly heated.
[0021] In addition, during the process of mounting the
grill into the cavity, a side surface of the grill pushes the
micro-switch, whereby the actuating signal is generated.
Accordingly, the pivotable heater pivots upward and
downward. Thus, there is an advantage in that cumber-
someness of the manual operation for pivoting the piv-
otable heater can be eliminated, resulting in simplified
operation of the microwave oven.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other objectives, features and
advantages of the present invention will become appar-
ent from the following description of a preferred embod-
iment given in conjunction with the accompanying draw-
ings, in which:

Figs. 1 and 2a are perspective views showing major
portions of conventional microwave ovens;

Fig. 2b is a sectional side view showing the interior
of a cavity of the microwave oven shown in Fig. 2a;
Fig. 3 is a perspective view of a preferred embodi-
ment of a microwave oven according to the present
invention; and

Figs. 4ato 4c are views showing the operation of the
embodiment shown in Fig. 3.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0023] Hereinafter, the present invention will be de-
scribed in detail in connection with an embodiment shown
in the accompanying drawings.

[0024] Fig. 3 shows a major portion of a preferred em-
bodiment of a microwave oven according to the present
invention. As shown in the figure, a main body 30 of the
microwave oven is provided with a cavity 31 which has
an open front face, in order to heat an object. In addition,
a door 35 for opening and closing the cavity 31 is hingedly
installed on a side surface of a front plate 33 defining a
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front face of the main body 30.

[0025] In addition, a side of the cavity 31 in the main
body 30 is provided with an electronic equipment instal-
lation chamber (not shown) in which parts for generating
microwaves such as a magnetron, a high voltage trans-
former, and a high voltage capacitor are installed. A con-
trol panel 37, which functions to receive a variety of sig-
nals for operating the microwave oven and to display a
variety of information during the operation of the micro-
wave oven, is installed on a portion of the front plate 33
corresponding to the front of the electronic equipment
installation chamber.

[0026] A plurality of heaters for heating the object put
into the cavity 31 are installed in the cavity 31. The heat-
ers including a fixed heater 41 and a pivotable heater 43
heat a surface of the object, and thus, function to com-
plement disadvantages of a microwave-heating fashion.
[0027] The fixed heater 41 is fixed on a ceiling of the
cavity 31 and irradiates heat downward. In the pivotable
heater 43, both side ends thereof are pivotably supported
at rear portions of both side surfaces of the cavity 31.
Thus, the pivotable heater 43 is installed to pivot upward
and downward on both side ends thereof.

[0028] In addition, since the pivotable heater 43 is
formed in a zigzag shape, it can irradiate heat to a pre-
determined area. Further, the pivotable heater 43 is in-
stalled to pivot by means of a driving motor (not shown).
Thus, due to forward and rearward rotation of the driving
motor, it is possible for the pivotable heater 43 to pivot
between its substantially vertical and horizontal positions
on both the side ends thereof.

[0029] A grill 45 on which the object, i.e., food to be
heated, is put is installed within the cavity 31. It is pre-
ferred that the grill 45, on which the object to be cooked
using the fixed and pivotable heaters 41 and 43 is seated,
be horizontally installed. The grill 45 is detachably mount-
ed to be positioned between a lower portion of the fixed
heater 41 and an upper portion of the pivotable heater
43 in a state where the pivotable heater 43 pivots down-
ward on its lower end.

[0030] That is, when the object seated on the grill 45
is heated, the heaters should operate at upper and lower
portions of the object in order to uniformly heat the upper
and lower portions of the object. To uniformly heat the
food, while the pivotable heater 43 pivots downward on
its lower end and heats the lower portion of the food, the
fixed heater 41 installed on the ceiling of the cavity 31
heats the upper portion of the food.

[0031] To uniformly heat the object on the grill 45 as
described above, although the pivoting of the pivotable
heater 43 may be manually performed, it is preferred that
the pivotable heater 43 be pivoted toward a lower surface
of the cavity 31 by using the driving motor. That is, the
pivotable heater 43 may be installed so that it can be
pivoted between a position adjacent to the rear surface
of the cavity and a position adjacent to the lower surface
of the cavity by the motor of which the rotation direction
and the number of revolutions can be controlled. In ad-
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dition, the pivotable heater 43 may be supported to be
held at any positions between the two positions. The
transmission of rotational force between such a motor
and the end of the pivotable heater 43 may be imple-
mented using known mechanisms.

[0032] A tray 47 may be installed on the lower surface
of the cavity 31. The tray 47 functions to collect oil and
fat generated when the object seated on the grill 45 is
heated by the heaters 41 and 43. In addition, itis preferred
that the tray 47 be detachably installed to cast away the
oil and fat collected during the heating.

[0033] In the meantime, a plurality of guides 49 for
guiding and supporting the grill 45 are installed on both
the side surfaces of the cavity 31. Two pairs of guides
49 are installed to be flush with each other on the respec-
tive side surfaces of the cavity 31. That is, the grill 45
enters and leaves the cavity 31 in a fore and aft direction
while both sides of a lower surface thereof are guided by
the guides 49, and is supported by the guides 49 when
the grill 45 has been installed in the cavity 31.

[0034] To pivot the pivotable heater 43, a switching
device for transmitting electric signals to the driving motor
for operating the pivotable heater 43 is required. That is,
it is preferred that the switching device, which may shift
the pivotable heater 43 from the vertical position to the
horizontal position by user’s operation of the switching
device or by the mounting of the grill 45, be installed at
a portion of the microwave oven. If the user directly op-
erates such a switching device by hand, the switching
device may be installed at any position.

[0035] To change the position of the pivotable heater
43, in the embodiment shown in Figs. 4a to 4c, at least
one micro-switch 51 is installed on a side surface of the
cavity 31. The micro-switch 51 is installed at a front por-
tion of the side surface of the cavity 31 corresponding to
a side surface of the grill 45 which enters and leaves the
cavity 31 in the fore and aft direction along the guides
49. If the micro-switch 51 is installed in just front of the
guides 49, the grill 45 inserted along the guides 49 may
push the micro-switch 51.

[0036] Therefore, to heatthe object simultaneously us-
ing the fixed and pivotable heaters 41 and 43, when the
user inserts the grill 45 into the cavity 31 while the grill
45 is supported by the guides 49, the side surface of the
grill45 comes into contact with the micro-switch 51. When
the micro-switch 51 is pushed accordingly and then gen-
erates a contact signal, the signal of the micro-switch 51
is transmitted to the motor for driving the pivotable heater
43, for example, through the control panel 37. Then, the
pivotable heater 43 pivots forward and is shifted to the
position adjacent to the lower surface of the cavity 31.
[0037] That is, it can be understood that the mi-
cro-switch 51 is the switching device for pivoting and shift-
ing the pivotable heater 43 to any positions between the
vertical position adjacent to the rear surface of the cavity
31 and the horizontal position adjacent to the lower sur-
face of the cavity 31.

[0038] Hereinafter, the operation of the preferred em-
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bodiment of the microwave oven according to the present
invention constructed as above will be described in detail
with reference to Figs. 4a to 4c.

[0039] Figs. 4a to 4c show the operation of the pre-
ferred embodiment of the microwave oven according to
the present invention. To cook food using the heaters in
the microwave oven, the tray 47 is first installed on the
lower surface of the cavity 31 of the microwave oven for
collecting the oil and fat generated during cooking, as
shown in Fig. 4a.

[0040] Then, the grill 45 on which the object is seated
is installed in the cavity 31. Here, as shown in Figs. 4b
and 4c, the grill 45 slides along upper portions of the
guides 49 formed on both the side surfaces of the cavity
31 and moves toward the rear portion of the cavity 31.
During the insertion of the grill 45, a front end of the left
side surface of the grill 45 pushes the micro-switch 51
installed on the left side surface of the cavity 31.

[0041] Therefore, the micro-switch 51, which has been
pushed by the grill 45, generates the actuating signal for
pivoting the pivotable heater 43 downward on its lower
end. Then, the actuating signal causes the pivotable
heater 43 to pivot downward. Itis preferred that the signal
be transmitted from the micro-switch to the motor for driv-
ing the pivotable heater, forexample, via the control panel
37 installed in front of the microwave oven.

[0042] Inaddition, in a case where the pivotable heater
43 is pivoted by means of an additional switching device,
the pivotable heater 43 should be pivoted and shifted to
the horizontal position shown in Fig. 4b by actuating the
additional switching device before the grill 45 is inserted.
It will be apparent that the pivotable heater 43 should be
pivoted downward before the grill 45 is inserted even in
acase where the pivotable heater 43 is operated by hand.
[0043] Insuchastate, the objectto be heated is seated
on the grill 45, that is, the object is positioned between
the fixed and pivotable heaters 41 and 43. In addition,
when the object is seated on the grill 45, the user closes
the cavity 31 by pivoting the door 35 of the microwave
oven and then inputs operating signals into the micro-
wave oven by manipulating the control panel 37.

[0044] When the operating signals are input through
the control panel 37, electric power is supplied to the
microwave oven by means of the operating signals, caus-
ing the heaters 41 and 43 to heat the object. Heat gen-
erated from the heaters 41 and 43 cooks the object seat-
ed on the grill 45.

[0045] When the objectis heated, the pivotable heater
43 positioned below the grill 45 can intensively heat the
lower portion of the object, while the fixed heater 41 po-
sitioned above the object can intensively heat the upper
portion of the object. With the use of the heaters 41 and
43 of the presentinvention as described above, the entire
upper and lower portions of the object can be uniformly
heated.

[0046] Thatis, the object is heated in the state where
it is seated between the fixed and pivotable heaters 41
and 43. Therefore, with radiant or convective heat trans-
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fer, the upper and upper side surfaces of the object are
heated by the fixed heater 41, while the lower and lower
side surfaces of the object are heated by the pivotable
heater 43. Accordingly, the entire object on the grill 45
can be heated uniformly using the two heaters without
turning over the object.

[0047] In a case where according to an object to be
cooked, the object is cooked by means of microwaves
withoutusing the heaters 41 and 43 or the objectis heated
with the pivotable heater 43 without pivoting thereof it will
be apparent that the microwave oven should be operated
after removal of the grill 45.

[0048] When the object is completely heated through
the above process, the grill 45 should be taken out from
the cavity 31. To remove the grill 45 from the cavity 31,
the grill 45 is pulled toward the front of the cavity 31 along
the guides 49. Due to the removal of the grill, the mi-
cro-switch 51 is no longer pushed by the left side surface
of the grill 45.

[0049] When the micro-switch 51 and the grill 45 are
separated from each other, the micro-switch 51 gener-
ates an actuating signal for pivoting the pivotable heater
43 upward on its lower end. Then, the pivotable heater
43 is pivoted by means of the actuating signal from the
micro-switch 51 and shifted to the substantially vertical
position adjacent to the rear surface of the cavity 31.
[0050] According to the present invention described
above, it can be understood that the fundamental tech-
nical spirit of the present invention is to heat an object
by a pair of heaters installed in the cavity of the microwave
oven and positioned above and below the grill on which
the object is seated. In addition, the pivotable heater
which can pivot toward a position below the grill is con-
structed to be operated, for example, as the grill pushes
the micro-switch during the process of mounting the grill
45.

[0051] Asdescribed above, in the microwave oven ac-
cording to the present invention, the fixed and pivotable
heaters are installed on the ceiling of the cavity and on
any one of both the side surfaces and the rear surface
of the cavity, respectively. As the object is put on the grill
horizontally installed between the fixed and pivotable
heaters and is then heated by the heaters, the lower sur-
face as well as the upper surface of the object can be
uniformly heated. Due to such a heating fashion, there
is an advantage in thatthe entire upper and lower portions
of the object can be uniformly heated using heat gener-
ated from the heaters without turning over the object.
[0052] In addition, according to the embodiment of the
present invention in which the micro-switch for use in
driving the pivotable heater is installed corresponding to
the installation position of the grill, one side of the grill
pushes the micro-switch installed on the cavity during
the process of mounting the grill, thereby generating the
actuating signal for pivoting the pivotable heater. Thus,
itis possible to reduce cumbersomeness, such as a man-
ual operation for pivoting the pivotable heater or actuation
of an additional switch for operating the pivotable heater.

10

15

20

25

30

35

40

45

50

55

In addition, there is an advantage in that a burn which
may occur during the manual pivoting process of the piv-
otable heater can be prevented.

[0053] It will be apparent that those skilled in the art
can make various modifications and changes within the
scope of the fundamental technical spirit of the present
invention. Therefore, the scope of the present invention
should be construed on the basis of the appended claims.
[0054] Although the pivotable heater is installed at the
rear portions of both the side surfaces of the cavity in the
illustrated embodiment, the present invention is not lim-
ited thereto. For example, the pivotable heater may be
installed on one side surface of the cavity, or two pivot-
able heaters may be installed on both the side surfaces
of the cavity.

[0055] Furthermore, although a single micro-switch is
installed on the left side surface of the cavity in the illus-
trated embodiment, the installation position of the mi-
cro-switch and the number of micro-switches are not lim-
ited thereto.

Claims
1. A microwave oven, comprising:

amain body including a cavity with an open front
face serving as a space in which an object is
heated;

a fixed heater fixed on a ceiling of the cavity to
irradiate heat;

a pivotable heater installed within the cavity to
pivot toward a vertical position adjacentto arear
surface of the cavity and a position adjacent to
a lower surface of the cavity; and

a grill detachably mounted in an intermediate
inner portion of the cavity between the fixed and
pivotable heaters when the pivotable heater is
pivoted downward, the object being seated on
the grill.

2. The microwave oven as claimed in claim 1, wherein
the pivotable heater is pivotably installed on lower
ends of both sides thereof which are supported at
rear portions of both side surfaces of the cavity.

3. The microwave oven as claimed in claim 1, further
comprising a driving means for pivoting the pivotable
heater.

4. The microwave oven as claimed in claim 3, further
comprising a switching means for generating an ac-
tuating signal for pivoting the pivotable heater up-
ward and downward so that the driving means pivots
the pivotable heater.

5. The microwave oven as claimed in claim 4, wherein
the switching means comprises a micro-switch in-
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stalled on a side surface of the cavity to come into
contact with the grill when the grill is mounted.

6. The microwave oven as claimed in claim 5, wherein
the micro-switch is installed at a position on a side 5
surface of the cavity so that the micro-switch is
pushed by any one of both side surfaces of the grill
when the grill is mounted.

7. The microwave oven as claimed in claim 4, wherein 70
the grill is guided and supported by a plurality of
guides installed on both side surfaces of the cavity
when the grill is inserted into the cavity, and the
switching means is installed on a front portion of a
side surface of the cavity to be pushed by the grill 75
mounted on the guides.

8. The microwave oven as claimed in claim 1, further
comprising a tray installed on the lower surface of
the cavity to collect oil and fat generated from the 20
object seated on the grill.

9. A microwave oven, comprising:

amain body including a cavity with an open front 25
face serving as a space in which an object is
heated;

a fixed heater fixed on a ceiling of the cavity to
irradiate heat;

a pivotable heater installed within the cavity to 30
pivot between a position adjacent to a rear or
side surface of the cavity and a position adjacent

to a lower surface of the cavity; and

a grill detachably mounted in an intermediate
inner portion of the cavity between the fixedand 35
pivotable heaters when the pivotable heater is
pivoted downward, the object being seated on

the grill.

10. A microwave oven, comprising: 40

amain body including a cavity with an open front
face serving as a space in which an object is
heated;

a fixed heater fixed on a ceiling of the cavity to 45
irradiate heat;

a pivotable heater installed within the cavity to
pivot between a vertical position adjacent to a
rear surface of the cavity and a position adjacent

to a lower surface of the cavity, the pivotable 50
heater being supported at any one position ther-
ebetween; and

a grill detachably mounted in an intermediate
inner portion of the cavity between the fixed and
pivotable heaters when the pivotable heater is 55
pivoted downward, the object being seated on

the grill.
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