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(54) Microwave oven

(57) A microwave oven, in which upper and middle
heaters (31, 32) are respectively provided at upper and
middle positions inside the cooking cavity (20) such that
a top grill portion (51) of a grilling food support (50) re-
movably laid on a cooking tray (21) is positioned be-
tween the two heaters. The oven heats the upper and
lower surfaces of food laid on the top grill (51) of the
grilling food support (50) at the same time without forc-
ing a user to turn the food during a cooking process. The
microwave oven also prevents thermal damage to ele-
ments installed at the lower portion inside the cooking
cavity, and reduces the production cost of the elements.
In the cooking cavity of this oven, the upper heater (31)
is installed at a position adjacent to a top wall (20b) of
the cavity, while the middle heater (32) is installed at a
position between the upper heater (31) and the cooking
tray (21). A lower part (52) of the food support (50) is
laid on the cooking tray (21) such that the food support
is rotated along with the cooking tray and the top grill
portion (51) is between the upper and middle heaters
(31, 32). During a cooking process, the upper and mid-
dle heaters (31, 32) heat the upper and lower surfaces
of food laid on the top grill of the grilling food support
(50), at the same time.
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Description

[0001] The present invention relates, in general, to mi-
crowave ovens.
[0002] A microwave oven is an electrically operated
oven, which heats and/or cooks food laid in its cooking
cavity using high-frequency electromagnetic waves
generated by the oscillation of a magnetron installed in
a housing. That is, during an operation of the microwave
oven, the magnetron inside the housing irradiates high-
frequency electromagnetic waves, so-called "micro-
waves", through the cooking cavity. The microwaves
thus penetrate food so as to repeatedly change the mo-
lecular arrangement of moisture in the food, thus caus-
ing the molecules of moisture to vibrate and generating
frictional heat within the food to cook it.
[0003] However, when food is cooked by use of only
the microwaves in microwave ovens, it is almost impos-
sible to desirably cook the food since the microwaves
are not uniformly transmitted to the entire parts of the
food due to the uneven moisture distribution or uneven
moisture content in the food. In an effort to overcome
such a problem, a microwave oven with a heater in-
stalled at the upper portion inside the cooking cavity has
been proposed and used. The microwave oven with
such a heater cooks food using microwaves irradiated
from a magnetron through the cooking cavity, and, at
the same time, heats the food by the heater, thus uni-
formly cooking the food, as well as browning the upper
surface of the food to make the cooked food more pal-
atable.
[0004] However, in the case of such a conventional
microwave oven with a heater at the upper portion inside
the cooking cavity, heat from the heater is not effectively
transmitted to the lower surface of food. Therefore, a
user wanting to prepare cooked food with well-done or
browned upper and lower surfaces is forced to turn the
food during a cooking process. This is very inconvenient
for the user.
[0005] In order to solve the problem, a microwave ov-
en, with two heaters respectively installed at the upper
and lower portions inside the cooking cavity and allow-
ing a user to be free from turning food during a cooking
process, has been proposed and used.
[0006] Figure 1 is a view, showing the construction of
the cooking cavity of a conventional microwave oven
with two heaters respectively installed at the upper and
lower portions inside the cooking cavity. As shown in the
drawing, the microwave oven has upper and lower heat-
ers 2 and 3 respectively installed at the upper and lower
portions inside the cooking cavity 1. The upper heater
2 heats the upper surface of food set in the cooking cav-
ity 1, while the lower heater 3 heats the lower surface of
the food. The microwave oven also has a cooking tray
4, which is set on the bottom wall of the cooking cavity
1 and seats food thereon. A tray motor 5 is installed un-
der the bottom wall of the cooking cavity 1, and rotates
the cooking tray 4. A tray guide 6, with a plurality of roll-

ers 7, is set between the tray 4 and the bottom wall of
the cavity 1 to rotatably support the cooking tray 4 on
the bottom wall of the cavity 1. The lower heater 3 is
installed at a position under the tray 4, and heats the
lower surface of food seated on the tray 4.
[0007] However, the conventional microwave oven
with the two heaters of Figure 1 has problems caused
by the lower heater being installed at a position under
the cooking tray. That is, the lower heater heats the el-
ements installed around it, for example, the cooking tray,
tray motor, rollers and tray guide, so it is necessary to
produce the elements using heat-resistant materials ca-
pable of resisting heat radiated from the heater. In a de-
tailed description, the cooking tray, rollers and tray guide
must be produced using heat-resistant materials, such
as metals, and the tray motor must be produced using
a material having a high thermal insulation, and the out-
put shaft of the motor must be made of aluminium.
Therefore, due to such expensive materials of the
above-mentioned elements, the conventional micro-
wave oven having the lower heater at a position under
the cooking tray is increased in its production cost, and
this undesirably increases the price of the microwave
oven.
[0008] In addition, the upper and lower heaters of the
conventional microwave oven are spaced apart from
each other by a large gap, so heat from the upper heater
is not effectively transmitted to the upper surface of food
laid on the cooking tray. Therefore, the upper heater is
reduced in its effect of browning the upper surface of
food, in comparison with the lower heater.
[0009] Accordingly, the present invention has been
made keeping in mind the above problems occurring in
the prior art and with a view to solving or reducing at
least one of these problems.
[0010] According to a first aspect of the invention,
there is provided a microwave oven comprising a cook-
ing cavity having a top wall and a bottom wall, and a
cooking tray provided on the bottom wall of the cooking
cavity, further comprising: an upper heater installed in-
side the cooking cavity at a position adjacent to the top
wall of said cooking cavity; a middle heater installed at
a position between the upper heater and the cooking
tray; and a food support having a predetermined height
and removably set in said cooking cavity to support food
thereon, said food support being positioned, in use, on
the cooking tray such that the food support is arranged
to rotate as the cooking tray rotates and an upper part
of the food support is positioned between said upper and
middle heaters, wherein, in use, the upper and middle
heaters heat upper and lower surfaces of food laid on
the upper part of the food support (52), at the same time.
[0011] A second aspect provides a microwave oven
comprising a cooking cavity having a top wall and a bot-
tom wall, and a cooking tray provided on the bottom wall
of the cooking cavity, further comprising: an upper heat-
er installed inside the cooking cavity at a position adja-
cent to the top wall of said cooking cavity; and a middle
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heater installed at a position between the upper heater
and the cooking tray.
[0012] The first and/or second aspects may further
comprise any of the following features in any logical
combinations.
[0013] Each of said upper and middle heaters may be
pivotally attached at a first end thereof to a first sidewall
of said cooking cavity by a hinge, and extends from said
first end toward a second sidewall of the cooking cavity
to form a second end, said second end of each of the
upper and middle heaters being rotatably supported by
a heater support.
[0014] The heater support may be provided with both
a heater seating groove at a front end thereof for rotat-
ably seating the second end of an associated heater
therein, and a locking lug at a rear part thereof for pass-
ing through a rear wall of the cooking cavity, said heater
support being arranged to rotatably support the second
end of the heater at the heater seating groove and being
locked to the rear wall of the cooking cavity by a locking
piece engaging with the locking lug at the outside of said
rear wall.
[0015] The locking piece may be a flat panel provided
with a fitting hole consisting of a wide part and a narrow
part communicating with each other, said wide part hav-
ing a size larger than that of said locking lug of the heater
support so as to allow the locking lug to pass through
the wide part, and said narrow part having a width equal
to or slightly smaller than that of said locking lug so as
to forcibly stop the locking lug.
[0016] For a better understanding of the invention,
and to show how embodiments of the same may be car-
ried into effect, reference will now be made, by way of
example, to the accompanying diagrammatic drawings
in which:

Figure 1 is a sectional view, schematically showing
the construction of the cooking cavity of a conven-
tional microwave oven with two heaters respective-
ly installed at the upper and lower portions inside
the cooking cavity;

Figure 2 is a sectional view, schematically showing
the construction of the cooking cavity of a micro-
wave oven with upper and middle heaters respec-
tively installed at the upper and middle portions in-
side the cooking cavity in accordance with a pre-
ferred embodiment of the present invention;

Figure 3 is an exploded perspective view of one of
heater supports rotatably supporting the free ends
of the heaters in the cooking cavity of the microwave
oven of Figure 2.

Figure 4 is a sectional view of the microwave oven
of Figures 2 and 3, with a grilling food support re-
movably laid on the cooking tray such that its top
grill is positioned between the upper and middle

heaters; and

Figure 5 is a sectional view taken along the line V-V
of Figure 4, showing an operational effect of the
middle heater evenly heating the lower surface of
food laid on the top grill of the grilling food support.

[0017] Reference should now be made to the draw-
ings, in which the same reference numerals are used
throughout the different drawings to designate the same
or similar components.
[0018] Figure 2 is a sectional view, schematically
showing the construction of the cooking cavity of a mi-
crowave oven, with upper and middle heaters specifi-
cally bent to form desired profiles and respectively in-
stalled at the upper and middle portions inside the cook-
ing cavity in accordance with the preferred embodiment
of this invention.
[0019] As shown in the drawing, the body of the mi-
crowave oven of this invention has a housing 10 seating
a plurality of elements, such as a magnetron upper irra-
diating microwaves, therein, and a cooking cavity 20
partitioned from the housing 10 and defining a cooking
chamber of the oven. The microwaves generated from
the magnetron 11 inside the housing 10 are irradiated
through the cooking cavity 20 to cook food laid in the
cooking cavity 20.
[0020] The microwave oven also has a cooking tray
21, which is set on the bottom wall 20a of the cooking
cavity 20 and seats food thereon. A tray motor 22 is in-
stalled under the bottom wall 20a of the cooking cavity
20, and rotates the cooking tray 21 at a low speed. A
tray guide 23, with a plurality of rollers 24, is provided
under the tray 21 to rotatably support the cooking tray
21.
[0021] An upper heater 31 is installed in the cooking
cavity 20 at a position adjacent to the top wall 20b of the
cooking cavity 20, and heats and cooks the upper sur-
face of food. A middle heater 32 is installed at a middle
position between the upper heater 31 and the cooking
tray 21, and heats and cooks the lower surface of food.
That is, the upper heater 31 is installed at the upper por-
tion inside the cooking cavity 20, and the middle heater
32 is installed at the middle portion between the upper
heater 31 and the cooking tray 21, so the two heaters
31 and 32 respectively heat the upper and lower surfac-
es of food laid at a position between them.
[0022] Each of the two heaters 31 and 32 is rotatably
held at a first end thereof on a first sidewall 20c of the
cooking cavity 20 by a hinge 33 such that the two heat-
ers 31 and 32 are rotated along with their hinges 33
around the axes of said hinges 33. The two heaters 31
and 32 extend from their first ends towards a second
sidewall 20d of the cooking cavity 20, and are bent to
be returned to the first ends, thus forming second ends.
The second end of each heater 31 or 32 is rotatably sup-
ported by a heater support 40 installed at the rear wall
20e of the cooking cavity 20.
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[0023] Figure 3 is an exploded perspective view of
one of the heater supports 40 rotatably supporting the
second ends of the two heaters 31 and 32 in the cooking
cavity 20. As shown in the drawing, each heater support
40 comprises a hook-shaped body 41 consisting of both
a heater seating groove 42 and a locking lug 43. The
seating groove 42 is formed at the front part of the body
41, and rotatably seats the second end of a heater 31
or 32 therein. The locking lug 43 with a neck is formed
at the rear part of the body 41, and mounts the heater
support 40 to the rear wall 20e of the cooking cavity 20.
[0024] In order to hold the two heater supports 40, the
rear wall 20e of the cooking cavity 20 has two locking
openings 44 each having a rectangular profile. In order
to mount the heater supports 40 on the rear wall 20e of
the cooking cavity 20, each of the two heater supports
40 is primarily set on the rear wall 20e of the cavity 20
such that the body 41 is positioned inside the cavity 20
and the locking lug 43 passes through the opening 44
to be projected to the outside of the rear wall 20e. There-
after, a locking piece 45 is fitted over the neck of the
locking lug 43 at the outside of the rear wall 20e, thus
completely mounting the heater support 40 on the rear
wall 20e.
[0025] The locking piece 45 is made of a flat panel 45,
and has a keyhole-shaped fitting hole. This fitting hole
consists of a wide part 45a and a narrow part 45b com-
municating with each other. The locking piece 45 is pri-
marily fitted over the locking lug 43 at the wide part 45a,
and is thereafter moved such that the neck of the locking
lug 43 is stopped in the narrow part 45b. The size of the
wide part 45a is larger than that of the locking lug 43 so
as to allow the lug 43 to pass through it. The width of
the narrow part 45b extending from the wide part 45a is
equal to or slightly smaller than that of the lug 43 so as
to forcibly stop the lug 43.
[0026] In order to rotatably support the second ends
of the upper and middle heaters 31 and 32 on the rear
wall 20e of the cooking cavity 20, the two heater sup-
ports 40 are fitted over the second ends of the heaters
31 and 32 at their seating grooves 42, and primarily set
on the rear wall 20e by inserting the locking lugs 43 into
the locking openings 44 of the rear wall 20e. Thereafter,
a locking piece 45 is fitted over the locking lug 43 of each
heater support 40 at the wide part 45a of its fitting hole,
and thereafter moved in a direction as shown by the ar-
row "A" of Figure 3, thus stopping the locking lug 43 at
the narrow part 45b of the fitting hole. The two heater
supports 45 are thus completely locked to the rear wall
20e of the cooking cavity 20.
[0027] Figures 4 and 5 show the microwave oven of
this invention during a process of cooking food laid at a
position between the upper and middle heaters. Of the
two drawings, Figure 4 shows a grilling food support re-
movably laid on the cooking tray such that its top grill is
positioned between the upper and middle heaters, and
Figure 5 shows an operational effect of the middle heat-
er evenly heating the lower surface of food laid on the

top grill of the grilling food support.
[0028] As shown in Figure 4, in order to perform a grill-
ing process, the upper and middle heaters 31 and 32
are primarily rotated upward around the axes of the
hinges 33 to be horizontally positioned inside the cook-
ing cavity 20. Thereafter, the grilling food support 50 is
seated on the cooking tray 21 in the cooking cavity 20.
In such a case, the grilling food support 50 is used for
placing food "F" at a position between the upper and
middle heaters 31 and 32 such that the upper and lower
surfaces of the food are respectively browned by heat
radiated from the two heaters 31 and 32. This food sup-
port 50 consists of a top grill 51 provided at the upper
part, a lower base 52 provided at the lower part, and a
column 53 connecting the top grill 51 to the lower base
52.
[0029] When the grilling food support 50 is seated on
the cooking tray 21 at the lower base 52, the food sup-
port 50 is rotated along with the tray 21. In such a case,
the top grill 51 is positioned between the upper and mid-
dle heaters 31 and 32. When the oven is turned on after
food "F" to be grilled is laid on the top grill 51, the tray
21 is rotated at a low speed. During such a rotation of
the tray 21, heat from the upper and middle heaters 31
and 32 is directly transmitted to the food "F", thus brown-
ing the upper and lower surfaces of the food "F". In such
a case, microwaves generated from the magnetron 11
are irradiated through the cooking cavity 20, thus cook-
ing the food "F" by frictional heat induced by the micro-
waves.
[0030] As shown in Figure 5, when the middle heater
32 is rotated upward and forward, it is horizontally posi-
tioned under the rear portion of the top grill of the grilling
food support 50. Therefore, heat from the middle heater
32 in such a case may be not effectively transmitted to
a part of the food "F" laid on the front portion of the top
grill. However, in the microwave oven of this invention,
the grilling food support 50 is rotated along with the
cooking tray 21 at a low speed, so the parts of the food
"F" laid on the front and rear portions of the top grill can
be alternately positioned above the middle heater 32.
Therefore, the lower surface of the food "F" can be even-
ly heated by the middle heater 32 regardless of the po-
sitions of parts of food on the top tray. The above-men-
tioned mechanism capable of evenly heating the lower
surface of food by the middle heater 32 is also applied
to the upper heater 31.
[0031] As described above, the present invention pro-
vides a microwave oven, in which an upper heater is
installed in the cooking cavity at a position adjacent to
the top wall of the cooking cavity, and a middle heater
is installed at a middle position between the upper heat-
er and the cooking tray. Due to such an arrangement of
the two heaters in the cooking cavity, it is possible to
produce the cooking tray, tray guide, rollers and tray mo-
tor using inexpensive conventional materials which do
not need to be heat-resistant. For example, the cooking
tray may be made of glass, the tray guide and rollers
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may be produced using plastic materials, and the tray
motor may be manufactured using a metal. Therefore,
the cooking tray, tray guide, rollers and tray motor, made
of such inexpensive materials different from convention-
al microwave ovens having upper and lower heaters, do
not increase the production cost of the microwave ov-
ens.
[0032] In addition, food, laid on the top grill of the grill-
ing food support seated on the cooking tray in the cook-
ing cavity of this microwave oven, is positioned such that
its upper and lower surfaces are placed adjacent to the
upper and middle heaters. Heat from the upper and mid-
dle heaters is thus effectively transmitted to the upper
and lower surfaces of food, thereby quickly and desira-
bly cooking the food.
[0033] Although a preferred embodiment of the
present invention has been described 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 claims.
[0034] The reader's attention is directed to all papers
and documents which are filed concurrently with or pre-
vious to this specification in connection with this appli-
cation and which are open to public inspection with this
specification, and the contents of all such papers and
documents are incorporated herein by reference.
[0035] All of the features disclosed in this specifica-
tion (including any accompanying claims, abstract and
drawings), and/or all of the steps of any method or proc-
ess so disclosed, may be combined in any combination,
except combinations where at least some of such fea-
tures and/or steps are mutually exclusive.
[0036] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings), may be replaced by alternative features serving
the same, equivalent or similar purpose, unless ex-
pressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only
of a generic series of equivalent or similar features.
[0037] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel
one, or any novel combination, of the steps of any meth-
od or process so disclosed.

Claims

1. A microwave oven comprising a cooking cavity (20)
having a top wall (20b) and a bottom wall (20a), and
a cooking tray (21) provided on the bottom wall
(20a) of the cooking cavity (20), further comprising:

an upper heater (31) installed inside the cook-
ing cavity (20) at a position adjacent to the top

wall (20b) of said cooking cavity (20);

a middle heater (32) installed at a position be-
tween the upper heater (31) and the cooking
tray (21); and

a food support (50) having a predetermined
height and removably set in said cooking cavity
(20) to support food thereon, said food support
being positioned, in use, on the cooking tray
(21) such that the food support (50) is arranged
to rotate as the cooking tray rotates and an up-
per part (51) of the food support (50) is posi-
tioned between said upper and middle heaters
(31, 32),

wherein, in use, the upper and middle heaters
(31, 32) heat upper and lower surfaces of food laid
on the upper part (51) of the food support (52), at
the same time.

2. A microwave oven comprising a cooking cavity (20)
having a top wall (20b) and a bottom wall (20a), and
a cooking tray (21) provided on the bottom wall
(20a) of the cooking cavity (20), further comprising:

an upper heater (31) installed inside the cook-
ing cavity (20) at a position adjacent to the top
wall (20b) of said cooking cavity (20); and

a middle heater (32) installed at a position be-
tween the upper heater (31) and the cooking
tray (21).

3. The microwave oven according to claim 1 or 2,
wherein each of said upper and middle heaters (31,
32) is pivotally attached at a first end thereof to a
first sidewall (20c) of said cooking cavity (20) by a
hinge (33), and extends from said first end toward
a second sidewall (20d) of the cooking cavity (20)
to form a second end, said second end of each of
the upper (31) and middle (32) heaters being rotat-
ably supported by a heater support (40).

4. The microwave oven according to claim 3, wherein
said heater support (40) is provided with both a
heater seating groove (42) at a front end thereof for
rotatably seating the second end of an associated
heater (31, 32) therein, and a locking lug (43) at a
rear part thereof for passing through a rear wall
(20e) of the cooking cavity (20), said heater support
(40) being arranged to rotatably support the second
end of the heater (31, 32) at the heater seating
groove (42) and being locked to the rear wall (20e)
of the cooking cavity (20) by a locking piece (45)
engaging with the locking lug (43) at the outside of
said rear wall (20e).
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5. The microwave oven according to claim 3 or 4,
wherein said locking piece (45) is a flat panel pro-
vided with a fitting hole consisting of a wide part
(45a) and a narrow part (45b) communicating with
each other, said wide part (45a) having a size larger
than that of said locking lug (43) of the heater sup-
port (40) so as to allow the locking lug (43) to pass
through the wide part (45a), and said narrow part
(45b) having a width equal to or slightly smaller than
that of said locking lug (43) so as to forcibly stop the
locking lug.
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