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(54) Microwave oven and method of controlling the same

(57) A microwave oven and a method of controlling
the same that is capable of detecting the respective po-
sitions of heaters using detectors (50) for which a
number thereof is less than a number of cooking modes.
Cooking is performed with the heaters in respective hor-
izontal positions in a cooking mode in which cooking re-
quiring the heaters to heat food is performed, while
cooking is performed with the heaters positioned in the

respective initial positions in a cooking mode in which
the cooking not requiring the heaters to heat the food is
performed. Each of the detectors (50) is a micro switch
(50) operated by a cam (52). Accordingly, in the micro-
wave oven and in the method of controlling the same,
the number of the detectors (50) to detect the respective
positions of the heaters is decreased. Further, an elec-
trical wire is connected to a single micro switch (50) to
detect the respective positions of the heaters.



EP 1 427 260 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a microwave
oven and method of controlling the same that is capable
of performing cooking using electrical heaters.
[0002] Microwave ovens are generally provided with
magnetrons that generate microwaves and cook food
by heating the food using the microwaves.
[0003] When cooking is performed using only micro-
waves generated from the magnetron, the microwaves
may not uniformly radiate the food according to a water
content, a distribution and a size of the food, so the food
may not be satisfactorily cooked. Further, various kinds
of cooking may not be performed. For this reason, elec-
trical heaters (hereinafter simply referred to as "heat-
ers") are installed in the cooking cavity of the microwave
oven, so heat generated from the heaters is transferred
to the food while the microwaves generated from the
magnetron also radiate the food. Accordingly, the food
is quickly and uniformly cooked.
[0004] The heaters installed in the microwave oven
are fixedly positioned in respective predetermined por-
tions of a cooking cavity, but the respective predeter-
mined positions of the heaters may not be changed ac-
cording to a volume and the size of the food. According-
ly, the heaters need to be rotatably installed to more sat-
isfactorily cook the food. Further, the heaters need to be
rotatably installed to allow the food to be easily put into
or taken out of the cooking cavity.
[0005] A microwave oven has been developed in
which the heaters are, respectively, horizontally posi-
tioned in a cooking mode wherein cooking by heating of
the heaters is performed, while the respective positions
of heaters may be changed using a motor so that the
heaters are, respectively, positioned in predetermined
portions of the cooking cavity in cooking modes when
the heaters are not used. In the microwave oven, re-
spective positions of the heaters are detected using two
micro switches so as to detect the respective positions
where the heaters are used, for example, respective
horizontal positions where the heaters are horizontally
positioned, and positions where the heaters are not
used, for example, respective vertical positions where
the heaters are vertically positioned.
[0006] As described above, the microwave oven is
provided with the micro switches of a number equal to
a number of cooking modes of the microwave oven. As
more heaters are installed in the microwave oven, more
micro switches should be provided to detect the respec-
tive positions of the heaters, so the microwave oven is
disadvantageous in that a manufacturing cost thereof is
increased.
[0007] Further, when the microwave oven is provided
with a plurality of micro switches, detection signals of
the plurality of micro switches are transferred through
corresponding electrical wires to corresponding input
terminals of a microcomputer. In this case, the electrical
wires may be incorrectly connected to the plurality of mi-

cro switches in an assembly process. For example, in a
case where a plurality of electrical wires are connected
to the plurality of micro switches that detect the respec-
tive vertical and horizontal positions of the heaters, the
respective vertical and horizontal positions of the heat-
ers are incorrectly detected in the microcomputer if the
plurality of electrical wires are incorrectly connected to
the corresponding micro switches due to manufacturing
errors by a producer. Thus, cooking is performed with
the heaters inappropriately positioned in the cooking
cavity, so the cooking may not be adequately performed.
[0008] It is an aim of the present invention to provide
a microwave oven and a method of controlling the same,
which is capable of detecting respective positions of
heaters using relatively few detectors. In particular it is
decided that a number of detectors is less than a number
of cooking modes.
[0009] Another aim is to provide a microwave oven
and a method of controlling the same, in which a number
of the detectors to detect respective positions of the
heaters is decreased, thereby reducing a manufacturing
cost of the microwave oven.
[0010] A further aim is to provide a microwave oven
and a method of controlling the same, which prevents
an inadequate cooking resulting from incorrect connec-
tions of electrical wires to detectors that detect respec-
tive positions of heaters.
[0011] Other aims and advantages of the invention
will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may
be learned by practice of the invention.
[0012] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Preferred features of the invention will
be apparent from the dependent claims, and the de-
scription which follows.
[0013] In one aspect of the present invention there is
provided a microwave oven including one or more elec-
trical heaters rotatably disposed in a cooking cavity, a
heater drive unit that rotates the electrical heaters, and
a heater position detection unit that detects respective
rotation positions of two or more electrical heaters using
one or more detectors, a number of the detectors is less
than a number of cooking modes.
[0014] Accordingly, each of the detectors may be a
micro switch.
[0015] Further, the respective rotation positions of the
electrical heaters may be changed according to the
cooking modes.
[0016] Further, the heater position detection unit may
include a control unit that determines whether the re-
spective rotation positions of the electrical heaters are
respective initial positions.
[0017] Further, the control unit may check the respec-
tive rotation positions of the electrical heaters in a case
where power is initially supplied or the power is re-sup-
plied after supply of the power is cut off.
[0018] Further, the respective initial positions may be
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positions where the electrical heaters are vertically po-
sitioned next to left and right sidewalls, respectively, of
the cooking cavity.
[0019] Further, the heater position detection unit may
include a cam that operates the detectors according to
the respective rotation positions of the electrical heat-
ers.
[0020] Further, the cam may be shaped in a form of
two semicircles having different radii and may be joined
at a straight edge thereof such that an arc of a semicircle
with a large radius may come into contact with the de-
tectors to turn-on the detectors, while an arc of a semi-
circle with a small radius may not come into contact with
the detectors and may not turn on the detectors.
[0021] Further, the heater drive unit may include a mo-
tor that rotates the electrical heaters, and a gear that is
attached to a drive shaft of the motor and rotated togeth-
er with the drive shaft.
[0022] Further, the cooking modes may be divided in-
to a first cooking mode where the food is cooked using
a magnetron but not the electrical heaters, and a second
cooking mode where the food is cooked using both the
magnetron and the electrical heaters.
[0023] Further, the electrical heaters may be rotated
to reach the initial positions if cooking is performed in
the first cooking mode, while the electrical heaters may
be rotated to reach respective operation positions if
cooking is performed in the second cooking mode.
[0024] Further, the respective initial positions may be
the respective positions where the electrical heaters are
vertically positioned next to the left and right sidewalls
of the cooking cavity, respectively, and the respective
operation positions may be the positions where the elec-
trical heaters are horizontally positioned between a top
of the cooking cavity and a bottom of the cooking cavity.
[0025] Further, the heater position detection unit de-
tects a position of one of the electrical heaters repre-
senting all of the electrical heaters if the two or more
electrical heaters are operated in a common way.
[0026] In another aspect of the present invention
there is provided a microwave oven including a plurality
of electrical heaters that are rotatably disposed in a
cooking cavity, a heater drive unit that rotates the elec-
trical heaters in a common cooking mode to be posi-
tioned at a common angle, and a heater position detec-
tion unit that detects respective vertical positions where
the electrical heaters are vertically positioned, and hor-
izontal positions where the electrical heaters are hori-
zontally positioned, using a single detector.
[0027] Accordingly, the heater position detection unit
may check respective positions of the electrical heaters
in a case where the power is initially supplied or the pow-
er is re-supplied after the supply of the power is cut off.
[0028] Further, the respective initial positions may be
the respective vertical positions.
[0029] Further, the electrical heaters may be disposed
in the respective vertical positions if cooking is per-
formed in the first cooking mode where food is cooked

using the magnetron but not the electrical heaters, while
the electrical heaters are disposed in the respective hor-
izontal positions to cook the food if cooking is performed
in the second cooking mode where the food is cooked
using both the magnetron and the electrical heaters.
[0030] In a further aspect of the present invention
there is provided a method of controlling a microwave
oven, the microwave oven being provided with one or
more detectors detecting respective rotation positions
of electrical heaters, including checking operation states
of the one or more detectors when power is supplied,
rotating the electrical heaters until the respective rota-
tion positions of the electrical heaters become respec-
tive initial positions, and performing cooking after ad-
justing the respective rotation positions of the electrical
heaters to one of two or more respective rotation posi-
tions of the electrical heaters according to a desired
cooking mode if the respective rotation positions of the
electrical heaters become the respective initial posi-
tions.
[0031] Accordingly, a number of the detectors may be
less than a number of the cooking modes.
[0032] Further, the one or more detectors may be mi-
cro switches.
[0033] Further, the method may include returning the
electrical heaters to the respective initial positions after
the cooking is terminated.
[0034] Further, the cooking modes may be divided in-
to a first cooking mode where the food is cooked using
the magnetron but not the electrical heaters, and a sec-
ond cooking mode where the food is cooked using both
the magnetron and the electrical heaters.
[0035] Further, the electrical heaters may be rotated
to reach the initial positions if the cooking is performed
in the first cooking mode, while the electrical heaters
may be rotated to reach respective operation positions
if the cooking is performed in the second cooking mode.
[0036] Further, the respective initial positions may be
respective positions where the electrical heaters are
vertically positioned next to left and right sidewalls of a
cooking cavity respectively, and the respective opera-
tion positions may be respective positions where the
electrical heaters are horizontally positioned between a
top of the cooking cavity and a bottom of the cooking
cavity.
[0037] 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 1A is a front sectional view in which an upper
heater and middle heaters are disposed in upper
and middle portions, respectively, of a cooking cav-
ity of a microwave oven in accordance with an em-
bodiment of the present invention, where the middle
heaters are vertically positioned;
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Figure 1B is a front sectional view in which the upper
heater and the middle heaters are disposed in the
upper and middle portions, respectively, of the
cooking cavity of the microwave oven in accord-
ance with the embodiment of the present invention,
where the middle heaters are horizontally posi-
tioned;

Figures 2A and 2B are perspective and sectional
views, respectively, of a rotation drive unit rotating
a plurality of middle heaters of the microwave oven
in accordance with the embodiment of present in-
vention;

Figure 3 shows operation states of the middle heat-
ers, a cam, and a micro switch of the microwave
oven in accordance with the embodiment of the
present invention;

Figure 4 is a control block diagram of the microwave
oven in accordance with the embodiment of the
present invention; and

Figure 5 is a flowchart of a method of controlling the
microwave oven in accordance with the embodi-
ment of the present invention.

[0038] Figures 1A and 1B are respective front section-
al views, in which an upper heater and middle heaters
are disposed in upper and middle portions, respectively,
of a cooking cavity of a microwave oven. Figure 1A
shows the middle heaters in a vertical position. Figure
1B shows the middle heaters in a horizontal position.
[0039] As shown in Figures 1A and 1B, in a preferred
embodiment the microwave oven includes a machine
room 10 in which microwaves are generated using elec-
trical parts, such as a magnetron 11, and a cooking cav-
ity 20 in which food is cooked using the microwaves gen-
erated from the magnetron 11.
[0040] The cooking cavity 20 has a back wall 21, a left
sidewall 22 and a right sidewall 23, a top 24, a bottom
25, and a front opening. A door (not shown) is disposed
at the front opening of the cooking cavity, and is used to
selectively open and close the cooking cavity 20. A ro-
tatable tray 26 and a tray motor 27 are disposed at the
bottom 25 of the cooking cavity 20 such that the tray 26
on which the food is placed can be rotated.
[0041] Further, an upper heater 31 that radiates high
temperature heat toward an upper portion of the cooking
cavity 20 is disposed in a vicinity of the top 24 of the
cooking cavity 20. A plurality of middle heaters 32 that
radiate high temperature heat toward upper and lower
portions of the cooking cavity 20 are disposed between
the upper heater 31 and the rotatable tray 26. That is,
the upper heater 31 is positioned in an upper portion of
the cooking cavity 20, and the plurality of middle heaters
32 are positioned between the upper heater 31 and the
rotatable tray 26. Accordingly, the food placed on a rack

(not shown) disposed between the upper heater 31 and
the middle heaters 32 receives heat at upper and lower
surfaces of the food, and the food placed on the rotata-
ble tray 26 receives heat at an upper surface of the food.
[0042] In a case where the middle heaters 32 are not
needed to heat the food, the middle heaters 32 are ver-
tically positioned next to the left and right sidewalls 22
and 23, respectively as shown in Figure 1A. In a case
where the middle heaters 32 are needed to heat the
food, the middle heaters 32 are horizontally positioned
to extend into a center of the cooking cavity 20 as shown
in Figure 1B. The middle heaters 32 are fixed to a pair
of rotating members 33, respectively, rotatably disposed
on the back wall 21 of the cooking cavity 20. The rotating
members 33 are rotated by a heater drive unit disposed
outside the cooking cavity 20 and described later, and
a rotating operation of the rotating members 33 will be
described with reference to Figures 2A and 2B.
[0043] As shown in Figure 2A, the heater drive unit
includes a heater motor 40 that rotates the middle heat-
ers 32, a first gear 41 attached to a drive shaft of the
heater motor 40 and rotated by the heater motor 40, sec-
ond and third gears 42 and 43 connected in series to
the first gear 41 to receive power of the heater motor 40,
and first and second links 44 and 45 that, respectively,
connect the second and third gears 42 and 43 with the
rotating members 33.
[0044] The first gear 41 is rotated by a driving force
of the heater motor 40, and the second and third gears
42 and 43 engage with the first gear 41, and the third
gear 43 engages with the second gear 42, respectively,
and thereby are rotated. The rotating members 33 con-
nected to the first and second links 44 and 45 are rotated
in respective opposite directions, as shown in Figure 2B.
Respective rotation positions of the middle heaters 32
are changed by a common respective angle by the ro-
tation of the rotating members 33.
[0045] A micro switch 50 that detects the respective
rotation positions of the middle heaters 32 is positioned
adjacent to the third gear 43. A cam 52 that operates
the micro switch 50 is attached to the gear third 43. The
micro switch 50 is connected to an electrical wire 51 that
transfers a detection signal indicating the respective ro-
tation positions of the middle heaters 32 to a control unit
that will be described later. The cam 52 is shaped in a
form of two semicircles having different radii and joined
at straight edges thereof such that an arc of a semicircle
with a large radius contacts with the micro switch 50 to
turn-on the micro switch 50. An arc of a semicircle with
a small radius may not contact with the micro switch 50
and therefore may not turn on the micro switch 50.
[0046] As shown in Figure 3, when the heater motor
40 is driven in one direction to adjust the respective po-
sitions of the middle heaters 32, the micro switch 50 op-
erated by the cam 52 is periodically turned on and off.
With respect to the respective rotation positions of the
heaters 32, the micro switch 50 is turned on for a period
ranging from a time when the middle heaters 32 are po-
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sitioned vertically and upwardly upright (0°) to a time just
before the middle heaters 32 are positioned vertically
and downwardly upright (180°). The micro switch 50 is
turned off from a time when the middle heaters 32 are
positioned vertically and downwardly upright (180°) to
a time just before the middle heaters 32 are positioned
vertically and upwardly upright (0°).
[0047] Accordingly, when the cam 52 is attached to
the third gear 43 so that the micro switch 50 is turned
on to correspond to the respective initial positions of the
middle heaters 32, for example, the respective vertical
positions, the respective rotation positions of the middle
heaters 32 may be detected based a detection signal of
the micro switch 50 operated by the cam 52.
[0048] If the respective initial positions of the middle
heaters 32, that is, the respective vertical positions, are
detected, the respective horizontal positions that the
middle heaters 32 reach by being rotated by 90 degrees
towards the center of the cooking cavity 20 from the re-
spective vertical positions is automatically determinable
by calculating a driving period of the motor 40. That is,
since the micro switch 50 is turned on while the middle
heaters 32 are moved from the respective vertical posi-
tions to the respective horizontal positions, the respec-
tive vertical positions of the middle heaters 32 are de-
termined at the period when the driving time of the heat-
er motor 40 is a same as a preset period by setting the
preset time required for the middle heaters 32 to be
moved from the respective vertical positions to the re-
spective horizontal positions and counting the driving
period of the heater motor 40.
[0049] Figure 4 is a control block diagram of the mi-
crowave oven in accordance with the embodiment of the
present invention. As shown in Figure 4, input terminals
of a control unit 60 that controls an overall operation of
the microwave oven are connected to an input unit 61
that receives input commands from a user, as well as
cooking conditions, and the micro switch 50 that detects
the respective rotation positions of the middle heaters
32 rotatably disposed in the cooking cavity 20. Output
terminals of the control unit 60 are connected to a mag-
netron drive unit 62 that drives a magnetron 11, a tray
motor drive unit 63 that drives a tray motor 27 to rotate
the rotatable tray 26, the heater drive unit 65 that drives
the upper heater 31 and the middle heaters 32, and a
heater motor drive unit 66 that drives the heater motor
40 to adjust the respective rotation positions of the mid-
dle heaters 32.
[0050] When power is initially supplied to perform
cooking, the control unit 60 checks an on/off state of the
micro switch 50. The control unit 60 determines whether
the middle heaters 32 are positioned at the respective
initial positions, for example, the respective vertical po-
sitions where the middle heaters 32 are not used and
are vertically positioned next to the left and right side-
walls 22 and 23 of the cooking cavity 20, respectively,
while controlling the heater motor 40 to rotate in one di-
rection. If the middle heaters 32 reach the respective

initial positions, the driving of the heater motor 40 is
stopped. The control unit 60 determines the respective
rotation positions of the middle heaters 32 according to
the cooking conditions inputted to the input unit 61. If
the middle heaters 32 are needed to heat the food ac-
cording to the set cooking condition, the middle heaters
32 are moved from the respective initial positions there-
of, that is, the respective vertical positions, to the re-
spective horizontal positions thereof by driving the heat-
er motor 40 for a preset period so that the middle heaters
32 reach the respective horizontal positions where they
are horizontally positioned to extend into the center of
the cooking cavity 20. If the middle heaters 32 are not
needed to heat the food according to the set cooking
condition, the heater motor 40 is not operated so that
cooking is performed while the heaters 32 remain in the
respective initial positions, that is, the respective vertical
positions.
[0051] Further, when the power is re-supplied after
the supply of the power is cut off during cooking, the
control unit 60 controls the respective positions of the
middle heaters 32 to correspond to the cooking modes
by checking the respective initial positions of the middle
heaters 32 as described above.
[0052] Hereinafter, a method of controlling the micro-
wave oven is described with reference to the accompa-
nying drawings. Hereinafter, operations to determine
the respective initial positions of the plurality of middle
heaters 32 using a single micro switch 50 will be mainly
described. The respective initial positions are set to the
respective vertical positions where the middle heaters
32 are not needed to heat the food and the micro switch
50 is turned on.
[0053] Power is supplied to the microwave oven to
cook the food at operation 100. This operation is per-
formed in the case where the power is initially supplied
to start cooking, and the case where the power is re-
supplied after the supply of the power is cut off by a pow-
er failure and so on.
[0054] If the power is supplied, the control unit 60
checks an operation state of the micro switch 50 at op-
eration 102, and determines whether the operation state
of the micro switch 50 is an OFF state at operation 104.
[0055] If the operation state of the micro switch 50 is
the OFF state, the control unit 60 controls the heater
motor drive unit 66 to drive the heater motor 40 at oper-
ation 106.
[0056] The middle heaters 32 are rotated by the driv-
ing of the heater motor 40, and the cam 52 attached to
the third gear 43 is rotated along with the middle heaters
32. At this time, the control unit 60 determines whether
the operation state of the micro switch 50 is an ON state
at operation 108. If the operation state of the micro
switch 50 is not the ON state as a result of the determi-
nation in operation 108, the heater motor 40 is continu-
ously driven; if the operation state of the micro switch
50 is the ON state as the result of the determination in
operation 108, the driving of the heater motor 40 is
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stopped at operation 110. Thereafter, the respective cur-
rent positions of the middle heaters 32, that is, the re-
spective vertical positions, are set to the respective ini-
tial positions at operation 112. Thereafter, if the middle
heaters 32 are needed to heat the food according to the
cooking condition inputted from the input unit 61, cook-
ing is performed after the middle heaters 32 are moved
from the respective initial positions, that is, the respec-
tive vertical positions, to the respective horizontal posi-
tions, by driving the heater motor 40 for the preset period
at operation 114. If the middle heaters 32 are not needed
to heat the food according to the cooking condition in-
putted from the input unit 61, the heater motor 40 is not
operated, that is, cooking is performed in the respective
initial positions using only the microwaves at operation
114. Thereafter, if a preset cooking period elapses and
the cooking is terminated, the control unit 60 controls
the middle heaters 32 to return to the respective initial
positions at operation 116.
[0057] If the operation state of the micro switch 50 is
the ON state as the result of checking of the operation
state of the micro switch 50 at operation 102, that is, if
the respective rotation positions of the middle heaters
32 are between the respective vertical positions and the
respective horizontal positions, the control unit 60 con-
trols the heater motor drive unit 66 to drive the heater
motor 40 at operation 105. The middle heaters 32 are
rotated by the driving of the heater motor 40, and the
cam 52 attached to the third gear 43 is rotated along
with the middle heaters 32. At this time, the control unit
60 determines whether the operation state of the micro
switch 50 is the OFF state at operation 107. If the oper-
ation state of the micro switch 50 is not the OFF state,
the heater motor 40 is continuously driven; while if the
operation state of the micro switch 50 is the OFF state,
the control unit 60 determines whether the operation
state of the micro switch 50 is the ON state at operation
108. If the operation state of the micro switch 50 is the
ON state, the driving of the heater motor 40 is stopped
at operation 110. Thereafter, the respective current po-
sitions of the middle heaters 32, that is, the respective
vertical positions, are set to the respective initial posi-
tions at operation 112. Thereafter, cooking is performed
after the respective rotation positions of the middle heat-
ers 32 are changed according to the cooking condition
inputted from the input unit 61 at operation 114. There-
after, if the predetermined cooking period elapses and
the cooking is terminated, the control unit 60 controls
the middle heaters 32 to return to the respective initial
positions at operation 116.
[0058] As is apparent from the above description, the
respective initial positions of the middle heaters are set
using a single micro switch. Therefore, cooking is per-
formed after the middle heaters are moved from the re-
spective initial positions to the respective horizontal po-
sitions in the cooking mode in which cooking requiring
the middle heaters to heat the food is performed, while
cooking is performed with the middle heaters positioned

in the respective initial positions in the cooking mode in
which the cooking not requiring the middle heaters to
heat the food is performed. Accordingly, a microwave
oven and a method of controlling the same, in which the
respective positions of the middle heaters are detected
using detectors for which a number thereof is less than
a number of the cooking modes, thereby reducing a
manufacturing cost of the microwave oven by decreas-
ing the number of the detectors to detect the respective
positions of the middle heaters.
[0059] Additionally, the present invention provides a
microwave oven and a method of controlling the same,
in which an electrical wire is connected to a single micro
switch to detect the respective positions of the middle
heaters, thereby preventing inadequate cooking result-
ing from an incorrect connection of the micro switch and
the electrical wire.
[0060] Although a few preferred embodiments have
been shown and described, it will be appreciated by
those skilled in the art that various changes and modi-
fications might be made without departing from the
scope of the invention, as defined in the appended
claims.
[0061] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to
this specification in connection with this application and
which are open to public inspection with this specifica-
tion, and the contents of all such papers and documents
are incorporated herein by reference.
[0062] 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.
[0063] 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.
[0064] 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 having a cooking cavity (20),
comprising:

two or more electrical heaters (32) rotatably
disposed in the cooking cavity (20);
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a heater drive unit (66) that rotates the two or
more electrical heaters (32); and

a heater position detection unit (50) that detects
respective rotation positions of the two or more
electrical heaters (32) using one or more detec-
tors (50), a number of the one or more detectors
(50) being less than a number of cooking
modes of the microwave oven.

2. The microwave oven as set forth in claim 1, wherein
each of the one or more detectors (50) comprises:

a micro switch (50).

3. The microwave oven as set forth in claim 2, wherein
the respective rotation positions of the two or more
electrical heaters (32) are changed according to the
cooking modes.

4. The microwave oven as set forth in any preceding
claim, wherein the heater position detection unit
(50) comprises:

a control unit (60) that determines whether the
respective rotation positions of the two or more
electrical heaters (32) are respective initial po-
sitions.

5. The microwave oven as set forth in claim 4, wherein
the control unit (60) checks the respective rotation
positions of the two or more electrical heaters (32)
when power is initially supplied or when the power
is re-supplied after a supply of the power is cut off.

6. The microwave oven as set forth in claim 4 or 5,
wherein the respective initial positions comprise:

respective positions where the two or more
electrical heaters (32) are vertically positioned
next to respective sidewalls (22,23) of the cook-
ing cavity (20).

7. The microwave oven as set forth in claim 4, 5 or 6
wherein the heater position detection unit (50) com-
prises:

a cam (52) that operates the one or more de-
tectors (50) according to the respective rotation
positions of the two or more electrical heaters
(32).

8. The microwave oven as set forth in claim 7, wherein
the cam (52) comprises:

first and second semicircular regions having
different radii and joined at straight edges
thereof such that an arc of the first semicircular

region with a first radius contacts with a select-
ed one or ones of the detectors (50) to turn on
the selected one or ones of the detectors (50),
while an arc of the second semicircular region
with a second radius does not contact with the
one or more detectors (50) and does not turn
on the one or more detectors (50).

9. The microwave oven as set forth in claim 8, wherein
the cam (52) is positioned in a vicinity of one detec-
tor and contacts only the one detector.

10. The microwave oven as set forth in claim 8 or 9,
wherein the first radius of the first semicircular re-
gions of the cam (52) is larger than the second ra-
dius of the second semicircular region of the cam
(52).

11. The microwave oven as set forth in any preceding
claim, wherein the heater drive unit (66) comprises:

a motor (40) having a drive shaft that rotates
the two or more electrical heaters (32); and

a gear (41) that attaches to the drive shaft of
the motor (40) and rotates together with the
drive shaft.

12. The microwave oven as set forth in any preceding
claim, wherein the cooking modes comprise:

first and second cooking modes such that in the
first cooking mode food is cooked using a mag-
netron but is not cooked using the two or more
electrical heaters (32), and in the second cook-
ing mode the food is cooked using both the
magnetron and the two or more electrical heat-
ers (32).

13. The microwave oven as set forth in claim 12, where-
in the two or more electrical heaters (32) are rotated
to reach respective initial positions if cooking is per-
formed in the first cooking mode, while the two or
more electrical heaters (32) are rotated to reach re-
spective operation positions if cooking is performed
in the second cooking mode.

14. The microwave oven as set forth in claim 13, where-
in the respective initial positions are respective po-
sitions where the two or more electrical heaters (32)
are vertically positioned next to respective sidewalls
(22,23) of the cooking cavity (20), and the respec-
tive operation positions are respective positions
where the two or more electrical heaters (32) are
horizontally positioned between a top of the cooking
cavity (20) and a bottom of the cooking cavity (20).

15. The microwave oven as set forth in any preceding
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claim, wherein if the two or more electrical heaters
(32) are operated in a common way, the heater po-
sition detection unit (50) detects a position of one
of the electrical heaters (32) representing all of the
electrical heaters (32).

16. A microwave oven having a cooking cavity (20),
comprising:

a plurality of electrical heaters (32) that are ro-
tatably disposed in the cooking cavity (20);

a heater drive unit (66) that rotates the plurality
of the electrical heaters (32) in a common cook-
ing mode at a common angle; and

a heater position detection unit (50) having a
single detector that detects respective vertical
positions where the plurality of the electrical
heaters (32), respectively, are vertically posi-
tioned, and respective horizontal positions
where the plurality of the electrical heaters (32),
respectively are horizontally positioned.

17. The microwave oven as set forth in claim 16, where-
in the heater position detection unit (50) checks re-
spective positions of the plurality of the electrical
heaters (32) when power is initially supplied or
when the power is re-supplied after a supply of the
power is cut off.

18. The microwave oven as set forth in claim 16 or 17,
wherein respective initial positions of the plurality of
heaters are the respective vertical positions.

19. The microwave oven as set forth in claim 16, 17 or
18 wherein the plurality of electrical heaters (32) are
disposed in the respective vertical positions to cook
food when cooking is performed in a first cooking
mode such that the food is cooked using a magne-
tron but the food is not cooked using the plurality of
the electrical heaters (32), and the plurality of the
electrical heaters (32) are disposed in the respec-
tive horizontal positions to cook the food when
cooking is performed in a second cooking mode
such that the food is cooked using both the magn-
etron and the plurality of the electrical heaters (32).

20. A method of controlling a microwave oven, the mi-
crowave oven having one or more detectors (50)
detecting respective rotation positions of plural
electrical heaters (32), comprising:

checking operation states of the one or more
detectors (50) when power is supplied;

rotating the plural electrical heaters (32) until
the respective rotation positions of the plural

electrical heaters (32) are respective initial po-
sitions; and

performing cooking after adjusting the respec-
tive rotation positions of the plural electrical
heaters (32) to a set of corresponding rotation
positions of the plural electrical heaters (32),
which are corresponding positions among the
plural electrical heaters (32), of two or more
sets of corresponding rotation positions of the
plural electrical heaters (32) according to a se-
lected cooking mode after the respective rota-
tion positions of the plural electrical heaters
(32) are rotated to the respective initial posi-
tions.

21. The method as set forth in claim 20, wherein a
number of the one or more detectors (50) is less
than a number of cooking modes.

22. The method as set forth in claim 21, wherein each
of the one or more detectors (50) comprises:

a micro switch (50).

23. The method as set forth in any of claims 20 to 22,
further comprising:

returning the plural electrical heaters (32) to the
respective initial positions after the cooking is
terminated.

24. The method as set forth in any of claims 20 to 23,
wherein the selected cooking mode comprises:

one of a first cooking mode using only a mag-
netron to cook food and a second cooking
mode using both the magnetron and the plural
electrical heaters (32) to cook the food.

25. The method as set forth in claim 24, wherein the
plural electrical heaters (32) are rotated to reach the
respective initial positions if the cooking is per-
formed in the first cooking mode, while the plural
electrical heaters (32) are rotated to reach respec-
tive operation positions if the cooking is performed
in the second cooking mode.

26. The method as set forth in claim 25, wherein:

the respective initial positions comprise:

respective positions where the plural elec-
trical heaters (32) are vertically positioned
next to respective sidewalls (22,23) of a
cooking cavity (20); and

the respective operation positions com-
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prise:

other respective positions where the
plural electrical heaters (32) are hori-
zontally positioned between a top of
the cooking cavity (20) and a bottom
of the cooking cavity (20).

27. A microwave oven having a cooking cavity (20),
comprising:

plural heaters (32) moveably disposed in the
cooking cavity (20);

a heater drive unit (66) to move the plural heat-
ers (32) ; and

a heater detection unit (50) having one or more
detectors (50) to detect respective positions of
the plural heaters (32) using the one or more
detectors (50), a number of the detectors (50)
being less than a number of cooking modes of
the microwave oven.

28. The microwave oven as set forth in claim 27, where-
in each of the detectors (50) comprises:

a micro switch (50).

29. The microwave oven as set forth in claim 27 or 28,
wherein the heater detection unit (50) detects the
respective positions of the plural heaters (32) by
counting the driving period of the heater drive unit
(66) and comparing the counted driving period with
preset values corresponding to the respective posi-
tions of the plural heaters (32).

30. The microwave oven as set forth in claim 27, 28 or
29 wherein the respective positions of the plural
electrical heaters (32) are changed according to the
cooking modes.

31. The microwave oven as set forth in any of claims
27 to 30, wherein the respective positions of the plu-
ral heaters (32) are all positioned parallel to each
other and extend in a first direction in a first cooking
mode and are all aligned with each other and extend
in a second direction, different from the first direc-
tion, in a second cooking mode.

32. The microwave oven as set forth in claim 31 further
comprising:

a magnetron, wherein:

the first cooking mode comprises:

cooking food using only the magnetron

to irradiate the food with microwaves;
and

the second cooking mode comprises:

cooking the food using both the
magnetron to irradiate the food
with the microwaves and the plural
heaters (32) to heat the food.

33. The microwave oven as set forth in claim 31 or 32,
wherein the first direction is a vertical direction and
the second direction is a horizontal direction.

34. The microwave oven as set forth in any of claims
27 to 33, wherein the heater detection unit (50) com-
prises:

a control unit (60) to determine if the respective
positions of the plural heaters (32) are respec-
tive initial positions.

35. The microwave oven as set forth in claim 34, where-
in the control unit (60) checks the respective posi-
tions of the plural heaters (32) when power is initially
supplied or when the power is re-supplied after a
supply of the power is cut off.

36. The microwave oven as set forth in claim 34 or 35,
wherein the respective initial positions comprise:

respective positions where the plural heaters
(32) are vertically positioned next to respective
sidewalls (22,23) of the cooking cavity (20).

37. The microwave oven as set forth in claim 34, 35 or
36 wherein the heater detection unit (50) compris-
es:

one or more cams (52) to operate one or more
corresponding detectors (50), each one of the
detectors (50) operating according to positions
of a corresponding one or ones of the plural
heaters (32).

38. The microwave oven as set forth in any of claims
27 to 37, wherein the heater drive unit (66) compris-
es:

a motor (40) to rotate the plural heaters (32);
and
one or more gears operatively connected be-
tween the plural heaters (32) and the motor (40)
such that a rotation of the motor (40) moves the
plural heaters (32).

39. The microwave oven as set forth in any of claims
27 to 38, wherein the plural heaters (32) are rotated
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to respective initial positions when cooking food in
a first cooking mode, and the plural heaters (32) are
rotated to respective operation positions, different
from the respective initial positions, when cooking
the food in a second cooking mode.

40. The microwave oven as set forth in claim 39, where-
in the respective initial positions are respective po-
sitions where the plural heaters (32) are positioned
adjacent to respective sidewalls (22,23) of the cook-
ing cavity (20), and the respective operation posi-
tions are other respective positions where the plural
heaters (32) are positioned remote from the respec-
tive sidewalls (22,23) of the cooking cavity (20).

41. The microwave oven as set forth in any of claims
27 to 40, wherein when the plural heaters (32) are
moved, the heater detection unit (50) detects a po-
sition of one of the plural heaters (32) representing
the respective positions of all of the heaters.

42. A method of controlling a microwave oven, the mi-
crowave oven having one or more detectors (50)
detecting respective positions of plural heaters (32),
comprising:

checking operation states of the one or more
detectors (50) when power is supplied;

moving the plural heaters (32) until the respec-
tive positions of the plural heaters (32) are re-
spective initial positions;

adjusting the respective positions of the plural
heaters (32) to a set of corresponding positions,
which are positions corresponding among the
plural heaters (32), of plural sets of correspond-
ing positions according to a selected cooking
mode after the plural heaters (32) are moved to
the respective initial positions; and

cooking the food after the adjusting.

43. The method as set forth in claim 42, wherein the
checking of the operation states of the one or more
detectors (50) comprises:

determining the operation states of one or more
micro-switches (50) which have operation
states corresponding to the respective posi-
tions of the plural heaters (32).

44. The method as set forth in claim 42 or 43, wherein
the adjusting of the respective positions of the plural
heaters (32) comprises:

determining whether the operation states of the
one or more micro-switches (50) are ON states;

continuously moving the plural heaters (32), if
the operation states of the one or more micro-
switches (50) are not the ON states; and

stopping the plural heaters (32) if the operation
states of the one or more micro-switches (50)
are the ON states.

45. The method as set forth in claim 42, 43 or 44 where-
in a number of the one or more detectors (50) is less
than a number of selectable cooking modes.

46. The method as set forth in any of claims 42 to 45,
wherein each of the one or more detectors (50) is a
micro switch (50).

47. The method as set forth in any of claims 42 to 46,
further comprising:

returning the plural heaters (32) to the respec-
tive initial positions after the cooking is termi-
nated.

48. The method as set forth in claim 45, wherein the
selectable cooking modes comprise:

a first cooking mode using only a magnetron to
cook food; and

a second cooking mode using both the magn-
etron and the plural heaters (32) to cook the
food

49. The method as set forth in any of claims 42 to 48,
wherein the plural heaters (32) are moved to re-
spective the initial positions when cooking food in a
first cooking mode, and the plural heaters (32) are
moved to respective operation positions, different
from the respective initial positions, when cooking
the food in a second cooking mode.

50. The method as set forth in claim 49, wherein:

the respective initial positions comprise:

respective positions where the plural heat-
ers (32) are positioned adjacent to respec-
tive sidewalls (22,23) of a cooking cavity
(20); and

the respective operation positions com-
prise:

other respective positions where the
plural heaters (32) are positioned re-
mote from the respective sidewalls
(22,23) of the cooking cavity (20).

17 18



EP 1 427 260 A1

11



EP 1 427 260 A1

12



EP 1 427 260 A1

13



EP 1 427 260 A1

14



EP 1 427 260 A1

15



EP 1 427 260 A1

16



EP 1 427 260 A1

17



EP 1 427 260 A1

18



EP 1 427 260 A1

19


	bibliography
	description
	claims
	drawings
	search report

