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(54) Complex microwave range

(57) Disclosed herein is a complex microwave range.
A tray unit installed within a cooking chamber of the mi-
crowave range operated in both a microwave range
mode in which high-frequency type heating is performed
and an oven mode in which heating using a separate
heater is performed includes a microwave range tray

hung on and supported by tray hanger parts provided on
both side walls of the cooking chamber and an oven tray
mounted on the upper surface of the microwave range
tray, and the oven tray is not hung on the tray hanger
parts, thereby preventing damage due to misuse of the
tray in the microwave range mode.

FIG. 1
10 33 31
} T+ H -~
P
— {oooo OO0

ol N 60
| R ™
58 80
/ 85
Ay
L] N
50/ H
15

i

Printed by Jouve,

75001 PARIS (FR)



1 EP 2 456 284 A1 2

Description
BACKGROUND
1. Field

[0001] Embodiments of the present invention relate to
a complex microwave range which has an oven function
and is provided with a tray unit on which an object to be
heated is placed.

2. Description of the Related Art

[0002] In general, a microwave range is an apparatus
which supplies microwaves to the inside of a cooking
chamber to cook an object to be heated.

[0003] Recently, a microwave range provided with a
heater as another heating source to have an oven func-
tion has been provided.

[0004] Such amicrowave range having the oven func-
tion is designed such that heat of a heater is used so as
to implement a wider variety of heating methods and
heating conditions than a heating method using micro-
waves alone.

[0005] In case of the above microwave range imple-
menting heating through such two ways, trays having
different materials and installed within the cooking cham-
ber of the microwave range need to be differently select-
ed according to heating methods, i.e., cooking methods
of an object to be cooked.

[0006] Thatis, a microwave range tray is used during
heating using microwaves, and an oven tray is used dur-
ing heating using the heater.

SUMMARY

[0007] Therefore, it is an aspect of the present inven-
tion to provide a tray unit suited to a microwave range
having an oven function.

[0008] Additional aspects 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.

[0009] In accordance with one aspect of the present
invention, a complex microwave range includes a main
body provided with a cooking chamber, a first heating
device provided with a magnetron supplying high fre-
quency waves to the inside of the cooking chamber, a
second heating device supplying heat to the cooking
chamber to heat food to be cooked within the cooking
chamber, tray hanger parts provided on side walls of the
cooking chamber and formed of a metal, a first tray hung
on and supported by the tray hanger parts and formed
of an electromagnetic wave transmitting material, and a
second tray not supported by the tray hanger parts,
mounted on the upper surface of the first tray and formed
of a thermally conductive metal.

[0010] The second tray may have a smaller size than
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that of the first tray.

[0011] The first tray may be formed of one of ceramic,
glass and reinforced plastic.

[0012] Thefirsttray may include a cooking table having
arecess shape on which the food to be cooked is placed,
and a bent part bent from the edge of the cooking table
so as to be hung on and supported by the tray hanger
parts.

[0013] The secondtray may have a shape correspond-
ing to the shape of the cooking table so as to be mounted
on the cooking table, and be separable from the first tray.
[0014] Gripping parts enabling a user to grip the sec-
ond tray may be provided on the second tray.

[0015] The second heating device may include a radi-
ation heating device applying radiant heat directly to the
food to be cooked so as to cook the food.

[0016] The radiation heating device may include an
upper grill heater provided at the upper portion of the
cooking chamber and a lower grill heater provided at the
lower portion of the cooking chamber.

[0017] The second heating device may include a con-
vection heater to generate heat, and a convection circu-
lation fan to circulate air heated by the convection heater
to the inside of the cooking chamber.

[0018] The second heating device may be disposed
on the inner surface of one side wall of the cooking cham-
ber.

[0019] In accordance with another aspect of the
present invention, a complex microwave range, which
performs high-frequency type heating and heating using
a separate heater with respect to food to be cooked within
a cooking chamber, includes tray hanger parts provided
on both side walls of the cooking chamber and formed
of a metal, a microwave range tray, on which the food to
be cooked is placed, hung on and supported by the tray
hanger parts so as to be used during high-frequency type
heating, and an oven tray used during heating using the
heater, wherein the oven tray has a smaller size than that
of the microwave range tray so that the oven tray is not
supported by the tray hanger parts, and is separably
mounted on the upper surface of the microwave range
tray.

[0020] The microwave range tray may be formed of
one of ceramic, glass and reinforced plastic so as to
transmit electromagnetic waves, and the oven tray may
be formed of a thermally conductive metal.

[0021] The food may be cooked under the condition
that only the microwave range tray is supported by the
tray hanger parts of the cooking chamber during high-
frequency type heating, and the food may be cooked un-
der the condition that the oven tray is mounted on the
upper surface of the microwave range tray during heating
using the heater.

[0022] The microwave range tray may include a cook-
ing table having a recess shape on which the food to be
cooked is placed, and a bent part bent from the edge of
the cooking table so as to be hung on and supported by
the tray hanger parts, and the oventray may have ashape
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corresponding to the shape of the cooking table so as to
be mounted on the cooking table.

[0023] The heater may include grill heaters respective-
ly disposed at the upper and lower portions of the cooking
chamber so as to apply radiant heat directly to the food
to be cooked.

[0024] The heater may include a convection heater to
heat air discharged by a convection circulation fan pro-
vided to forcibly convect hot air within the cooking cham-
ber.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and/or other aspects of the invention will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings of which:

FIG. 1is a perspective view schematically illustrating
the internal structure of a complex microwave range
in accordance with one embodiment of the present
invention;

FIG. 2 is a cross-sectional view of the complex mi-
crowave range in accordance with the embodiment
of the present invention;

FIG. 3 is an exploded perspective view illustrating a
tray unit in accordance with the embodiment of the
present invention; and

FIG. 4 is a view illustrating the complex microwave
range in accordance with the embodiment of the
present invention in a state in which a tray used in a
microwave range mode is mounted within a cooking
chamber.

DETAILED DESCRIPTION

[0026] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0027] FIG. 1is aperspective view schematically illus-
trating the internal structure of a complex microwave
range in accordance with one embodiment of the present
invention and FIG. 2 is a cross-sectional view of the com-
plex microwave range in accordance with the embodi-
ment of the present invention.

[0028] With reference to FIGS. 1 and 2, the complex
microwave range in accordance with this embodiment
includes a main body 10 forming the external appearance
of the microwave range, a cooking chamber 11 provided
within the main body 10 such that food to be cooked is
placed inthe cooking chamber 11, and a door 20 installed
on the front surface of the main body 10 so as to open
and close the cooking chamber 11.

[0029] A control panel 30 to adjust various conditions,
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such as output and cooking time of the microwave range,
may be provided at one side of the front surface of the
main body 10.

[0030] The control panel 30 includes a key input unit
31 to set and receive various conditions, such as adjust-
ment of output of the microwave range, a cooking function
and start and cancellation of operation of the microwave
range, and a display 33 to display the set conditions and
an operating state of the microwave range thereby by
various characters, figures and signs.

[0031] An insulating material (not shown) is installed
between the main body 10 and the cooking chamber 11
so as to surround the cooking chamber 11, a convection
heating device 50 circulating heat to transfer the heat to
the inside of the cooking chamber 11 is provided on one
side wall 12 of the cooking chamber 11, and a high-fre-
quency heating device 60 using a magnetron 61 is in-
stalled on the other side wall 13 of the cooking chamber
11.

[0032] The convection heating device 50 includes a
convection heater 51 generating heat to generate hot air
to cook food, and a convection circulation fan 53 circu-
lating air around the convection heater 5 to generate con-
vection.

[0033] The convection circulation fan 53 is installed
within a fan accommodation part 14 hollowed on the side
wall 12 of the cooking chamber 11 to a designated depth,
and a motor 54 to drive the convection circulation fan 53
is installed at the rear of the fan accommodation part 14.
[0034] A fan cover 57 to divide the cooking chamber
11 and the fan accommodation part 14 from each other
is installed in front of the fan accommodation part 14, a
plurality of inlets 58 through which air within the cooking
chamber 11 is introduced into the fan accommodation
part 14 is provided at the center of the fan cover 57, and
a plurality of outlets 59 through which air within the fan
accommodation part 14 is discharged to the cooking
chamber 11 by the convection circulation fan 53 is pro-
vided at the outside of the plurality of inlets 58.

[0035] Such a convection circulation fan 53 performs
afunction of circulating hot air within the cooking chamber
11.

[0036] Further, the convection circulation fan 53 may
be a centrifugal fan which inhales air in the axial direction
and blows air in the radial direction, and the convection
heater 51 may be disposed around the circumference of
the convection circulation fan 53 so as to heat air blown
by the convection circulation fan 53.

[0037] Therethrough, when the convection circulation
fan 53 is operated by the motor 54, air within the cooking
chamber 11 is inhaled into the center of the convection
circulation fan 53 through the inlets 58 and is then dis-
charged to a region around the circumference of the con-
vection circulation fan 53. The discharged air is heated
by the convection heater 51 and is then supplied to the
inside of the cooking chamber 11, thereby cooking food
within the cooking chamber 11.

[0038] Further, a radiation heating device 70 to apply
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radiant heat to food to be cooked so as to cook the food
may be provided at the upper and lower portions of the
cooking chamber 11.

[0039] The radiation heating device 70 includes an up-
per grill heater 71 provided at the upper portion of the
cooking chamber 11, and a lower grill heater 73 provided
at the lower portion of the cooking chamber 11.

[0040] The upper and lower grill heaters 71 and 73 are
respectively accommodated within grill heater accommo-
dation parts 15 provided at the upper and lower portions
of the cooking chamber 11, thereby heating upper and
lower portions of the food.

[0041] The high-frequency heating device 60 includes
a magnetron 61 disposed within a machine room 17 pro-
vided within the side wall 13 of the cooking chamber 11
to supply high frequency waves, and a high-voltage
transformer (not shown) to apply high voltage to the mag-
netron 61.

[0042] The high frequency waves irradiated from the
magnetron 61 are irradiated to the inside of the cooking
chamber 11 through high-frequency outlets 63 formed
on the side wall 13 of the cooking chamber 11, thereby
cooking food.

[0043] Various heat sources (i.e., a steam heating de-
vice, etc.) to cook food may be installed within the cooking
chamber 11, as needed, and, from among the above-
described heating devices, the high-frequency heating
device 60 and any one of other heating devices may be
combined.

[0044] Hereinafter, operation to cook food through the
high-frequency heating device 60 is referred to as a mi-
crowave range mode, and operation to cook food through
other heating devices is referred to as an oven mode.
[0045] Tray hanger parts 40 formed of a metal and
protruded such that a tray unit 80 on which food is placed
is hung on the tray hanger parts 40 may be provided on
both side walls 12 and 13 of the cooking chamber 11.
[0046] Here, the plural tray hanger parts 40 are sepa-
rated from each other in the vertical direction so as to
adjust the height of the tray unit 80, as needed.

[0047] FIG. 3is an exploded perspective view illustrat-
ing the tray unit in accordance with the embodiment of
the present invention.

[0048] With reference to FIG. 3, the tray unit 80 in ac-
cordance with the embodiment of the present invention
includes a microwave range tray (hereinafter, referred to
as a first tray) 81 used during heating through high fre-
quency waves, and a an oven tray (hereinafter, referred
to as a second tray) 85 used during heating through a
separate motor, so as to be properly used in the complex
microwave range performing both heating through the
high frequency waves and heating through the separate
motor.

[0049] The first tray 81 may be formed of an electro-
magnetic wave transmitting material so as to transmit
electromagnetic waves oscillated by the high-frequency
heating device 60. Such a first tray 81 may be formed of
one of ceramic, glass and reinforced plastic.
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[0050] Further, the first ray 81 may have a sufficient
size to be hung on and supported by the tray hanger parts
40 provided on both side walls 12 and 13 of the cooking
chamber 11.

[0051] The first tray 81 includes a cooking table 82 on
which food to be cooked is placed, and a bent part 83
bent from the edge of the cooking table 82 so as to be
hung on and supported by the tray hanger parts 40.
[0052] The cooking table 82 has a recess shape hol-
lowed to a designated depth so as to accommodate the
food to be cooked.

[0053] Through such a configuration, although the first
tray 81 formed of the electromagnetic wave transmitting
material is hung on and supported by the tray hanger
parts 40 formed of the metal, melting of the edge of the
first tray 81 and spark generation due to an electric field
formed between the first tray 81 and the tray hanger parts
40 caused by the electromagnetic wave generated by
the high-frequency heating device 60 may be prevented.
[0054] The second tray 85 is formed of a metal having
excellent thermal conductivity, such as aluminum or an
alloy thereof, and has a smaller size than the first tray 81.
[0055] Such a second tray 85 has a small size so as
not to be hung on and supported by the tray hanger parts
40 formed on both side walls 12 and 13 of the cooking
chamber 11, and thus is provided not to be independently
used within the cooking chamber 11.

[0056] This is done to prevent the influence of spark
generation due to use of the second tray 85 independ-
ently installed within the cooking chamber 11 and hung
on the tray hanger parts 40 when food is cooked by the
high-frequency heating device 60.

[0057] Thatis, the second tray 85 is formed of a metal
having excellent thermal conductivity so as to uniformly
supply heat to food to be cooked placed on the second
tray 85 when the food is cooked using a heat source, i.e.,
the convection heating device 50 or the radiation heating
device 70, other than the high-frequency heating device
60, thereby solving problems caused by spark generation
due to contact between the second tray 85 and the tray
hanger parts 40 formed of the metal.

[0058] The second tray 85 may have a shape corre-
sponding to the shape of the cooking table 82 so as to
be mounted on the hollowed cooking table 82.

[0059] Further, gripping parts 86 enabling a user to
grip the second tray 85 when the second tray 85 is sep-
arated from the cooking table 82 of the first tray 81 may
be formed at both sides of the edge of the second tray 85.
[0060] Through such a configuration, if a user selects
the high-frequency heating device 60 to cook food, since
the second tray 85 is not supported by the tray hanger
parts 40, malfunction of the microwave range due to mis-
use of the second tray 85 may be prevented.

[0061] Hereinafter, operation and effects of the com-
plex microwave range in accordance with the embodi-
ment of the present invention will be described. FIG. 4
illustrates the complex microwave range in accordance
with the embodiment of the present invention in a state
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inwhich a tray used in a microwave range mode is mount-
ed within the cooking chamber.

[0062] First, if a user operates the complex microwave
range in the microwave range mode, the user places food
on the first tray 81, opens the door 20, and then hangs
the first tray 81 on the tray hanger parts 40 provided on
both side walls 12 and 13 of the cooking chamber 11.
[0063] Here, the user may confuse the tray used in the
oven mode and the tray used in the microwave range
mode with each other. However, in this embodiment, the
second tray 85 is not hung on the tray hanger parts 40
of the cooking chamber 11, and thus, when the complex
microwave range is operated in the microwave range
mode, misuse of the tray used in the oven mode may be
prevented.

[0064] Thereafter, the user closes the door 20 so as
to seal the cooking chamber 11, and then sets the mi-
crowave range mode through the control panel 30, there-
by operating the complex microwave range in the micro-
wave range mode.

[0065] On the other hand, if a user operates the com-
plex microwave range in the oven mode, the user mounts
the second tray 85 on the cooking table 82 of the first
tray 81, places food to be cooked on the upper surface
of the second tray 85, and then inserts the tray unit in-
cluding the first tray 81 and the second tray 85 into the
cooking chamber 11 (with reference to FIG. 1).

[0066] Thereafter, the user closes the door 20 so as
to seal the cooking chamber 11, and then sets the oven
mode through the control panel 30, thereby operating the
complex microwave range in the oven mode.

[0067] Now, operation of the complex microwave
range in the oven mode will be described. Air heated by
the convection heater 51 is discharged to the inside of
the cooking chamber 11 through the outlets 59 by blowing
force of the convection circulation fan 53.

[0068] The hot air discharged to the inside of the cook-
ing chamber 11 heats the food placed on the second tray
85, and is then inhaled to the convection circulation fan
53 through the inlets 58. In such a manner, air within the
cooking chamber 11 is forcibly convected by the convec-
tion circulation fan 53. Here, the radiation heating device
70 may be operated to heat the inside of the cooking
chamberthrough radiant heat, and the air within the cook-
ing chamber 11 may be forcibly convected by the con-
vection circulation fan 53.

[0069] Such heat within the cooking chamber 11 is
conducted through the second tray 85 and is uniformly
transferred to the lower end of the food placed on the
second tray 85, thereby uniformly cooking the food.
[0070] Further, even if a user operates the complex
microwave range in the microwave range mode under
the condition that the second tray 85 is mounted on the
cooking table 82 of the first tray 81, an electric field is not
formed between the first tray 81 formed of the electro-
magnetic wave transmitting material and the tray hanger
parts 40 formed of the metal, and thus hot spots and
melting of the tray unit 80 due to spark generation may
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be prevented.

[0071] As is apparent from the above description, a
complex microwave range in accordance with one em-
bodiment of the present invention may prevent damage
due to misuse of a tray in the microwave range mode.
[0072] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles and spirit of the invention, the scope of which
is defined in the claims and their equivalents.

Claims
1. A complex microwave range comprising:

a main body provided with a cooking chamber;
afirst heating device provided with a magnetron
supplying high frequency waves to the inside of
the cooking chamber;

a second heating device supplying heat to the
cooking chamber to heat food to be cooked with-
in the cooking chamber;

tray hanger parts provided on side walls of the
cooking chamber and formed of a metal;

a first tray hung on and supported by the tray
hanger parts and formed of an electromagnetic
wave transmitting material; and

a second tray not supported by the tray hanger
parts, mounted on the upper surface of the first
tray and formed of a thermally conductive metal.

2. The complex microwave range according to claim 1,
wherein the second tray has a smaller size than that
of the first tray.

3. The complex microwave range according to claim 1,
wherein the first tray is formed of one of ceramic,
glass and reinforced plastic.

4. The complex microwave range according to claim 1,
wherein the first tray includes a cooking table having
a recess shape on which the food to be cooked is
placed, and a bent part bent from the edge of the
cooking table so as to be hung on and supported by
the tray hanger parts.

5. The complex microwave range according to claim 4,
wherein the second tray has a shape corresponding
to the shape of the cooking table so as to be mounted
on the cooking table, and is separable from the first
tray.

6. The complex microwave range according to claim 5,
wherein gripping parts enabling a user to grip the
second tray are provided on the second tray.
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The complex microwave range according to claim 1,
wherein the second heating device includes a radi-
ation heating device applying radiant heat directly to
the food to be cooked so as to cook the food.

The complex microwave range according to claim 7,
wherein the radiation heating device includes an up-
per grill heater provided at the upper portion of the
cooking chamber and a lower grill heater provided
at the lower portion of the cooking chamber.

The complex microwave range according to claim 1,
wherein the second heating device includes a con-
vection heater to generate heat, and a convection
circulation fan to circulate air heated by the convec-
tion heater to the inside of the cooking chamber.

The complex microwave range according to claim 9,
wherein the second heating device is disposed on
the inner surface of one side wall of the cooking
chamber.

The complex microwave range according to claim 1,
wherein the food is cooked under the condition that
only the first tray is supported by the tray hanger
parts of the cooking chamber during heating using
the first heating device, and the food is cooked under
the condition that the second tray is mounted on the
upper surface of the first tray during heating using
the second heating device.

10

15

20

25

30

35

40

45

50

55

10



EP 2 456 284 A1




EP 2 456 284 A1

F1G. 2

\\




EP 2 456 284 A1

F1G. 3




EP 2 456 284 A1

10



EP 2 456 284 A1

D)

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

no

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 11 18 3377

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

D : document cited in the application
L : document cited for other reasons

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X JP 2004 294050 A (MATSUSHITA ELECTRIC IND [1-11 INV.
CO LTD) 21 October 2004 (2004-10-21) HO5B6/64
* figures 1,9,10 *
A EP 0 199 264 A2 (MATSUSHITA ELECTRIC IND [1-11
CO LTD [JP]) 29 October 1986 (1986-10-29)
* column 9 - column 11 *
* figure 10 *
A EP 1 395 087 A2 (SAMSUNG ELECTRONICS CO 1-11
LTD [KR]) 3 March 2004 (2004-03-03)
* figures 1,2a-2b *
TECHNICAL FIELDS
SEARCHED (IPC)
HO5B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 27 January 2012 Pierron, Christophe
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date

& : member of the same patent family, corresponding

11




EP 2 456 284 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 11 18 3377

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EPO FORM P0459

27-01-2012
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 2004294050 A 21-10-2004  JP 4278502 B2 17-06-2009
JP 2004294050 A 21-10-2004
EP 0199264 A2 29-10-1986 AU 579235 B2 17-11-1988
AU 5611386 A 23-10-1986
CA 1253923 Al 09-05-1989
DE 3686735 D1 22-10-1992
DE 3686735 T2 28-01-1993
EP 0199264 A2 29-10-1986
US 4745246 A 17-05-1988
EP 1395087 A2 03-03-2004  CN 1480689 A 10-03-2004
EP 1395087 A2 03-03-2004
JP 2004093105 A 25-03-2004
KR 20040021142 A 10-03-2004
US 2004040447 Al 04-03-2004

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12




	bibliography
	description
	claims
	drawings
	search report

