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(54) Title: COOKING APPARATUS

(57) Abstract: A cooking apparatus including
a cooking chamber having an opening, a door
configured to open and close the opening of the
cooking chamber, the door including a channel
and an inlet to allow communication between
the cooking chamber and the channel, and an
opening/closing unit to open and close the inlet
in the door. A door including a first surface, a
second surface spaced from the first surface to
define a channel between the first surface and
the second surface, an inlet formed in the second
surface, the inlet being in flow communication
with the channel, an outlet formed in one of the
first surface and the second surface, the outlet
being in flow communication with the channel,
and an opening/closing unit to open and close
the inlet in the second surface is also provided.
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Description

COOKING APPARATUS
Technical Field

The present invention relates generally to a door for a cooking apparatus and a
cooking apparatus having the same, and more particularly a door for a cooking
apparatus having an opening/closing unit to open/close an inlet in the door and a

cooking apparatus having the same.

Background Art

Generally, a related art cooking apparatus includes a cooking chamber for heating
food therein using heat generated from a heater or microwaves from a magnetron. The
cooking apparatus usually includes a cabinet surrounding the cooking chamber and a
door connected to the cabinet for closing the cooking chamber. In the related art
cooking chamber, the external appearance of the cooking apparatus is easily stained
because of pollutants generated during the cooking process. These pollutants may take
the form of food scraps, sauces, fats, food particulates, and steam generated during the
cooking process.

In addition to pollutants on the exterior of the cooking apparatus, pollutants can enter
into the interior of the cooling apparatus through a gap in the cooking apparatus, par-
ticularly the interior of the door. Generally, it is more difficult to remove pollutants
from the interior of the door as compared to removing pollutants from the exterior of
the cooking apparatus and the interior of the cooking chamber. Furthermore, in some
cases, a user of the cooking apparatus may not know that pollutants have entered into
the interior of the door and, subsequently, the pollutants may generate a bad smell due
to the rotting of the pollutants in the door of the cooking apparatus. Therefore, it is
difficult to maintain the cleanness of the cooking apparatus and the overall quality of

the cooking apparatus may be deteriorated over time.

Disclosure of Invention

Technical Problem

Accordingly, the present invention has been proposed in order to solve the above
problems of the prior art. It is an object of the present invention to provide a cooking
apparatus capable of maintaining a clean appearance by easily discharging the
pollutants entered into the inner space by means of gravity as well as provide for easier

cleaning thereof.
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Technical Solution

According to principles of this invention, a cooking apparatus is provided that
includes a cooking chamber having an opening, a door configured to open and close
the opening of the cooking chamber, the door including a channel and an inlet to allow
communication between the cooking chamber and the channel, and an opening/closing
unit to open and close the inlet in the door.

In another aspect, the channel of the door may include an air-gap located in the door
and the inlet may be formed on a surface of the door closest to the cooking chamber.
The inlet is connected to at least one side of the air-gap.

In a different aspect, the opening/closing unit may include a cover member located in
the door so that the inlet of the door can be opened and closed by the weight of the
cover member based on whether the door is in an open position or a closed position.
The cover member may be located substantially adjacent the inlet of the door and may
be pivotally connected to the door by a hinge positioned below the inlet of door.

In a further aspect, the cover member may include a cover part configured to open
and close the inlet of the door, and a base part extended from the cover part such that
the center of gravity of the cover member is located beneath the hinge when the door is
in the open position and the closed position. The base part may be formed of the same
material as the cover part and has a larger mass than the cover part. Alternatively, the
opening/closing unit may include a mass member connected to the base part.

In a different aspect, the cooking apparatus may include a cabinet and the cooking
chamber may be located in the cabinet. In addition, the opening/closing unit may
include a cover member pivotally connected to the door by a hinge, an elastic member
provided between the door and the cover member to bias the cover member to close
the inlet of the door, and a push rod projected from the cabinet to push the cover
member away from the inlet of the door when the door is in the closed position.

In still another aspect, the opening/closing unit may include a cover member
configured to open and close the inlet of the door, and an actuator configured to move
the cover member between an open position and a closed position.

In a further aspect, the cooking apparatus may include a door sensor configured to
sense whether the door is in a closed position or an open position, the actuator being
controlled by a signal from the door sensor based on whether the door is in the closed
position or the open position.

In another aspect, the cooking apparatus may include a pressable switch configured
to send a signal to the actuator to move the cover member between the open position
and the closed position.

In yet another aspect, the actuator may include a motor located on the door and a
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power transfer unit connected to the cover member. The power transfer unit may be
configured to translate rotational power from the motor to cause the cover member to
move between the open position and the closed position. For example, the power
transfer unit may include a pinion gear coupled to the motor and a rack gear coupled to
the cover member.

In still another aspect, the actuator may include a motor coupled to the door to cause
the cover member to be rotated between the open position and the closed position.

In a different aspect, the cooking apparatus may include a cabinet having a blowing
channel positioned at the outside of the cooking chamber and a blower to generate
airflow in the blowing channel. In this aspect, the airflow passes through the door inlet
when the door is in the closed position.

According to principles of the present invention, a cooking apparatus is provided that
includes a cooking chamber having an opening, a door configured to open and close
the opening of the cooking chamber, the door including a gaseous flow path and an
inlet to allow communication between the cooking chamber and the gaseous flow path,
and an opening/closing unit to open and close the inlet in the door.

Other aspects of the cooking apparatus are similar to those described above.

In addition to the cooking apparatuses described above, a door for a cooking
apparatus according to the principles of the present invention includes a first surface, a
second surface spaced from the first surface to define a channel between the first
surface and the second surface, an inlet formed in the second surface, the inlet being in
flow communication with the channel, an outlet formed in one of the first surface and
the second surface, the outlet being in flow communication with the channel, and an
opening/closing unit to open and close the inlet in the second surface.

In a further aspect, the opening/closing unit may include a cover member located in
the door so that the inlet in the second surface can be opened and closed by the weight
of the cover member based on whether the door is in a vertical position or a horizontal
position.

Further scope of applicability of the present application will become more apparent
from the detailed description given hereinafter. However, it should be understood that
the detailed description and specific examples, while indicating preferred embodiments
of the invention, are given by way of illustration only, since various changes and modi-
fications within the spirit and scope of the invention will become apparent to those

skilled in the art from the detailed description.
Advantageous Effects

The cooking apparatus of the present invention has an advantage that because the

door is provided with a door air-gap, air cooling of the door can be performed. Because
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the door inlet connected to the door air-gap can be opened and closed by means of the
opening/closing unit, the infiltration of pollutants into the door air-gap through the
door inlet can be prevented when the door is opened. As a result, the cleanness of the
door and the visualization of the cooking chamber through the door can be maintained.
Brief Description of the Drawings

FIG. 1 is a perspective view of an external appearance of a cooking apparatus
according to a first embodiment of the present invention when the door thereof is
closed;

FIG. 2 is a perspective view of the cooking apparatus of FIG. 1 where the door
thereof is opened and with a portion of the cabinet removed;

FIG. 3 is a schematic view of the cooking apparatus of FIG. 1;

FIG. 4 is a partial cross-sectional view taken along line A-A in FIG. 1;

FIG. 5 is a partial cross-sectional view taken along line B-B in FIG. 1;

FIG. 6 is a cross-sectional view of the door similar to FIG. 4, with the door in an
open position;

FIG. 7 is a schematic view of the cooking apparatus of FIG. 1 showing the door in
various position between open and closed;

FIG. 8 is a perspective view of an external appearance of a cooking apparatus
according to a second embodiment of the present invention when the door thereof is
closed;

FIG. 9 is a perspective view of an external appearance of the cooking apparatus of
FIG. 8 when the door thereof is opened;

FIG. 10 is a schematic view of the cooking apparatus of FIG. §;

FIG. 11 is a partial cross-sectional view taken along line A-A in FIG. §;

FIG. 12 is a partial cross-sectional view taken along line B-B in FIG. §;

FIG. 13 is a cross-sectional view of the door similar to FIG. 11, with the door in the
open position;

FIG. 14 is a cross-sectional view a cooking apparatus according to a third
embodiment of the present invention similar to that of FIG. 4;

FIG. 15 is a cross-sectional view of the cooking apparatus of FIG. 14 similar to that
of FIG. 5;

FIG. 16 is a cross-sectional view of the cooking apparatus of FIG. 14 similar to that
of FIG. 6;

FIG. 17 is a cross-sectional view of a cooking apparatus according to a fourth
embodiment of the present invention similar to that of FIG. 4;

FIG. 18 is a cross-sectional view of the cooking apparatus of FIG. 17 similar to that
of FIG. 5;
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FIG. 19 is a cross-sectional view of the cooking apparatus of FIG. 17 similar to that
of FIG. 6;

FIG. 20 is a cross-sectional view of a cooking apparatus according to a fifth
embodiment of the present invention similar to that of FIG. 4;

FIG. 21 is a cross-sectional view of the cooking apparatus of FIG. 20 similar to that
of FIG. 5; and

FIG. 22 is a cross-sectional view of the cooking apparatus of FIG. 21 similar to that
of FIG. 6.

Best Mode for Carrying Out the Invention

Reference will now be made in detail to several exemplary embodiments of a
cooking apparatus according to the present invention, examples of which are illustrated
in the accompanying drawings. Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like parts.

As shown in FIGS. 1 and 2, a cooking apparatus according to a first embodiment
includes a cabinet 2 having an opening 1 located in the front surface thereof. A door 4
is pivotally attached by a hinge (not shown) to the cabinet 2 so that the opening 1 can
be opened and closed. A control panel 6 is installed in either the cabinet 2 or the door 4
and allows a user to control the operation of the cooking apparatus and/or to see the
current operating conditions of the cooking apparatus. The door includes an air-gap 3
in the form of a channel, which will be described in greater detail below.

The cabinet 2 includes a frame 10 that defines right and left surfaces and an upper
surface of the cabinet 2, a base 12 disposed on a lower side of the frame 10 to form a
bottom of the cabinet 2, a rear plate 14 disposed at the rear of the frame 10 to form a
rear surface of the cabinet 2, and a front plate 16 disposed in the front of the frame 10.
The front plate 16 includes the opening 1 therein. A cabinet inlet 10A is formed in at
least one of the right surface of the frame 10, the left surface of the frame 10, and the
rear plate 14 so that external air can be sucked into the inside of the cabinet 2.

At least one cabinet outlet 16A is formed in the front plate 16 so that the air in the
cabinet 2 can be discharged out of the cabinet 2. The cabinet outlet 16A can be
positioned in the part of the cabinet 2 opposite the door 4 when the door 4 is closed so
that cooling air flow provided by a cooling unit 60 is discharged from the cabinet 2
through the cabinet outlet 16A to air-cool the door and/or the control panel 6. In
particular, the cabinet outlet 16A can be positioned on the upper side of the opening 1.
The cabinet outlet 16A can be formed in a slot shape that extends in the right and left
directions of the cabinet 2. As shown in FIG. 2, a plurality of cabinet outlets 16A are

arranged in the right and left directions of the cabinet 2. The opening 1 can be
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positioned in the up and down directions of the cabinet 2 so that it can cooperate with
the cooking chamber opening 21.

The inside of the cabinet 2 is provided with a cooking chamber 20 where food is
received and cooked therein. The cooking chamber 20 can be positioned in the up and
down directions within the cabinet 2. The cooking chamber 20 has a cooking chamber
opening 21 corresponding to the opening 1 in the front surface thereof so that food can
be placed in and removed from the cooking chamber 20. The cooking chamber
opening 21 can be opened and closed by the door 4.

A rack 22 is located in the cooking chamber 20 and is configured to support food
thereon. Rack rails 24 may be provided on the respective right and left inner walls of
the cooking chamber 20 to support the edges of the rack 22, thereby allowing the rack
22 to be inserted into and removed from the cooking chamber 20. By providing a
plurality of rack rails 24 in the respective up and down directions of the cooking
chamber 20, the up and down position of the rack 22 in the cooking chamber 20 can be
controlled.

The inside of the cabinet 2 is provided with one or more heat sources for heating the
inside of the cooking chamber 20. For example, in order to uniformly disperse heat
while the temperature of the inside of the cooking chamber 20 rapidly rises and to
provide for different types of cooking, a variety of different heat sources may be
provided. The heat sources include an upper heat source that provides heat from the
upper side of the cooking chamber 20 to the cooking chamber 20. In this exemplary
embodiment, the upper heat source can include an upper heater 32 positioned on the
upper side of the cooking chamber 20 to generate heat by electricity. The heat sources
also include a lower heat source that provides heat from the lower side of the cooking
chamber 20 to the cooking chamber 20. The lower heat source can include a lower
heater 34 positioned on the lower side of the cooking chamber 20 to generate heat by
electricity. The upper heater 32 can provide heat to the cooking chamber 20 in a
conductive manner and the lower heater 34 can provide heat to the cooking chamber
20 in a convection manner by being connected to the cooking chamber 20 through a
lower heater duct (not shown). The heat sources include a magnetron 36 capable of
providing a high frequency heat source to the inside of the cooking chamber 20. The
magnetron 36 can be located on the upper side of the cooking chamber 20 in the
cabinet 2. Finally, the heat source can include a convection heat source 40 positioned
in the rear of the cooking chamber 20 to provided forced convection heat to the
cooking chamber 20.

Also, in the inside of the cabinet 2, a machine room 50 is positioned in the rear of the
cooking chamber 20 in the cabinet or on the upper side of the cooking chamber 20 and

is connected to the control panel 6 to be communicable therewith to control the
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operation of the cooking apparatus including the heat sources. Also, a cooling unit 60
capable of cooling the machine room, the door 4, and/or the control panel 6 is provided
inside the cabinet 2.

The cooling unit 60 includes a blowing channel 62 connecting the cabinet inlet 10A
to the cabinet outlet 16A. The blowing channel is provided outside the cooking
chamber 20 in the cabinet 2 so as to pass through the machining room 50. A blower 64
is positioned in the blowing channel 62 and provides cooling airflow from the cabinet
inlet 10A towards the cabinet outlet 16A. The blowing channel 62 can be a duct
structure. Also, since the machine room50 is positioned at the rear of the cooking
chamber 20 in the cabinet 2 or on the upper side of the cooking chamber 20, the rear of
the cooking chamber 20 in the cabinet 2 and the upper side of the cooking chamber 20
can serve as the blowing channel 62. The blower 64 can be positioned in the rear of the
cooking chamber 20 in the cabinet 2, it can be positioned to the right and left of the
cooking chamber 20 in the cabinet 2, and it can be positioned on the upper side of the
cooking chamber 20 in the cabinet 2.

The door 4 is pivotally connected to the cabinet 2 through a hinge (not shown) such
that it can move between an open position and a closed position while being rotated up
and down about the lower side of the door 4. Also, the door 4 can be locked in the state
that the door is closed or can be connected to the cabinet 2 through a door latch 84. For
ease of reference, because the door 4 is stood approximately vertical when the door is
closed and is approximately horizontal when the door is opened, the length of the door
4 in the up an down directions when the door 4 and is closed is referred to as the length
of the door 4, the length of the door 4 in the right and left directions when the door 4 is
closed is referred to as the width of the door 4, the depth of the door 4 in the front and
rear directions when the door 4 is closed is referred to as the thickness of the door 4,
and the side of the door opposite the hinge is referred to as the upper side of the door 4.

The door 4 includes a first door panel 70 forming a front surface on the outside of the
door 4 furthest from the cooking chamber 20, and a second door panel 72 forming a
back surface on the inside of the door 4 that is positioned between the first door panel
70 and the cooking chamber 20 when the door 4 is closed. An air-gap 3 in the form of
a channel is formed between the first door panel 70 and the second door panel 72. The
first door panel 70 may have a box shape and include a first opening 70B, which is
shielded by the second door panel 72. The first door panel 70 is sized to cover the
opening 1 in the cabinet 2 as well as the front plate 16 of the cabinet 2.

In the first door panel 70, a first outer opening 70D allows the interior of the cooking
chamber 20 to be viewed through the door 4. The first outer opening 70D may be sized
to correspond to the cooking chamber opening 21 so that the inside of the cooking

chamber 20 can be seen when the door 4 is closed. An outer glass 74 is attached to the
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first door panel 70 to cover the first outer opening 70D. The outer glass 74 may be
sized to cover the first outer opening 70D as well as the whole first door panel 70. The
outer glass 74 is positioned in an exterior surface of the first door panel 70 when the
door 4 is closed.

The second door panel 72 is coupled to the first door panel 70 so that it shields the
first opening 70B. The second door panel 72 can be formed as a single door panel or
divided into two or more door panels. As shown in FIGS. 1 and 3, the second door
panel 2 includes a base panel 72B, and an upper panel 72C disposed above the base
panel 72B. In the second door panel 72, a second door panel opening 72A is provided
so that the interior of the cooking chamber 20 is visible through the door 4. The second
door panel opening 72A is positioned in the base panel 72B to correspond to the
cooking chamber opening 21 so that the inside of the cooking chamber 20 is visible
when the door 4 is closed. In the second door panel opening 72A, an inner glass 76
configured to shield the second door panel opening 72A is disposed. Also, the lower
side of the second door panel 72 can be provided with a part of the hinge (not shown).
The upper side of the second door panel 72 is provided with a part of the door latch 84.

In addition, a middle glass 78 is provided in the door 4 between the first door panel
70 and the second door panel 72 that divides the air-gap 3 in a thickness direction of
the door 4. The portion of the air-gap 3 between the middle glass 78 and the first door
panel 70 is open and the portion of the air-gap 3 between the middle glass 78 and the
second door panel 72 is air-tight.

To assist in cooling the door during and after a use of the cooking apparatus, the door
includes a door inlet 4A allowing one side of the air-gap 3 and the exterior of the door
4 to be in communication with each other, and a door outlet 4B allowing other side of
the air-gap 3 and the exterior of the door to be in communication with each other. The
door inlet 4A and the door outlet 4B can be spaced from each other in a length
direction of the door 4 and can be spaced from each other in a width direction in order
that the whole door 4 can be evenly air-cooled. For example, the door inlet 4A is
positioned on the upper side of the door 4 and the door outlet 4B is positioned on the
lower side of the door 4.

The door inlet 4A is connectable to the blowing channel 62 when the door 4 is closed
so that the door 4 can be air-cooled by the cooling air flow from the cooling unit 60. In
particular, the door inlet 4A is formed in the upper panel 72C so that the door inlet 4A
can be in communication with the cabinet outlet 16 A when the door 4 is closed.
Because the door inlet 4A is exposed to the outside when the door 4 is opened, it can
be provided with a porous structure in order to minimize the infiltration of pollutants.
For example, the door inlet 4A may be provided in the shape of a mesh or may be

provided with a plurality of louvers or slot frames arranged in the up and down
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directions or left and right directions of the door 4. The door outlet 4B can be formed
in one of the first door panel 70 and the second door panel 72. As shown in FIG. 4, the
door outlet 4B is located in the first door panel 70.

In this first exemplary embodiment, the control panel 6 is located in a control panel
portion 4C of the door 4. The control panel portion 4C is positioned above the air-gap
3 and a bracket 70E separates the control panel portion 4C from the air-gap 3. The
bracket 70E can be integrally formed in the first door panel 70. The control panel 6 is
disposed on the control panel part 4C and can be integrally formed with the door 4.
The control panel 6 may include several input parts for operating inputs of the cooking
apparatus according to the present invention, such as whether the door latch 84 is
locked, whether the heat source of the cooking chamber is operated, or similar inputs.
The control panel 6 may include one or more display parts to indicate a current status
of the cooking apparatus, such as temperature of the cooking chamber, duration of
operation, or similar indicators.

The door 4 includes a door handle 4D graspable by a user to allow the user to
facilitate the opening/closing of the door 4. The door handle 4D can be positioned in
the upper side of the door 4 below the control panel 6 to avoid interfering with the
control panel 6 and to be rapidly cooled by the cooling unit 60. The door handle 4D
projects away from the outer glass 74 to allow the user to easily grasp it. In other
words, each of the left an right ends of the door handle 4D is contacted and coupled to
the door outer glass 74 and the remaining portion of the door handle 4D is spaced from
the outer glass 74 so that the user's hand can be inserted between the door handle 4D
and the outer glass 74.

To prevent pollutants such as food from entering the door air-gap 3 through the door
inlet 4A and the door outlet 4B to contaminate the door 4, the cooking apparatus
according to first exemplary embodiment is configured to be able to open and close the
door inlet 4A and the door outlet 4B. Particularly, in the present embodiment, since the
door 4 is disposed to be approximately horizontal when the door 4 is opened and the
door inlet 4A is positioned at the upper side of the door, food passing above the door 4
may fall into the door inlet 4A to pollute the door 4. Therefore, the cooking apparatus
according to the present invention can include an opening/closing unit 90 closing the
door inlet 4A to prevent pollution of the door 4 when the door 4 is opened, and
opening the door inlet 4Ato provide air cooling of the door 4 when the door 4 is
closed. In other words, gaseous flow through the door inlet 4A is allowed when the
door is closed, but the door inlet 4A is blocked when the door is in an open position.

The opening/closing unit 90 can provide an opening/closing operation by manually
opening/closing the door inlet 4A or by using a powered mechanism to open/close the

door inlet 4A depending on whether the door 4 is open or closed. In this first
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embodiment, the opening/closing unit 90 is opened and closed without power to
provide a simple structure, to minimize cost, to provide easy maintenance. That is,
since the door 4 is disposed to be approximately vertical when it is closed, and the door
4 is disposed to be approximately horizontal when it is opened, the opening/closing
unit 90 can include a cover member 94 pivotally connected to the door 4 by a hinge 92
to open and close the door inlet 4A by means of its own weight according to whether
the door 4 is opened or closed.

The hinge 92 can be positioned above the door inlet 4A when the door 4 is closed, as
well as below the door inlet 4A when the door 4 is closed. In the present embodiment,
the hinge 92 is positioned below the door inlet 4A when the door 4 is closed. The hinge
92 can be coupled to the second door panel 72 having the door inlet 4A formed therein
by being positioned in the inside of the door air-gap 3. Alternatively, the hinge 92 can
be coupled to the second door panel 72 having the door inlet 4A formed therein by
being positioned outside of the door air-gap 3.

As best seen in FIG. 5, the hinge 92 can include an at least one boss 92A protruded
from the second door panel 72 and a hinge pin 92B connecting the cover member 94 to
the boss 92A. While only one boss 92A can be provided, a plurality of bosses 92A
spaced from each other in a width direction can be provided, as shown in FIG. 5. The
hinge pin 92B can be integrally formed with the cover member 94 or be a separate
member that at least partially penetrates into the cover member 94.

The cover member 94 includes a cover part 94A capable of opening/closing the door
inlet 4A, and a base part 94B extended from the cover part 94A and having mass larger
than that of the cover 94A so that the center of gravity of the cover member 94 is
positioned below the hinge 92 in both the open and closed position of the door 4. The
cover part 94A and the base part 94B can be integrally formed, as shown in this first
embodiment. Alternatively, the cover part 94A and the base part 94B can be separately
formed and then assembled together. The base part 94B can be formed to be thicker
relative to the cover part 94A so that is the base part 94B has a larger mass than the
cover part 94A. In addition, a separate mass can be added to the base part 94B to adjust
the mass of the base part 94 to have a larger mass than the cover part 94A.

The cooking apparatus according to the first exemplary embodiment may be operated
to heat food or to perform a self-cleaning function. In order to heat food, a user opens
the door 4 and puts food on the rack 22 in the cooking chamber 20 and then closes the
door 4. Then the user operates the control panel 6 to input a cooking mode for cooking
the food in the cooking chamber 20. The user operates the control panel 6 to input the
cooking information or the preset algorithm, etc. so that at least one of the heat sources
of the cooking chamber, such as the upper heater 32, the lower heater 34, the

magnetron 36, and/or the convection heat source 40, is operated.
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If the upper heater 32 is operated, the heat source by the upper heater 32 is supplied
from the upper side of the cooking chamber 20 to the inside of the cooking chamber 20
by thermal conduction and thermal convection. If the lower heater 34 is operated, the
heat source by the lower heater 34 is supplied to the inside of the cooking chamber 20
by thermal conduction or thermal convection. If the magnetron 36 is operated, high
frequency waves generated from the magnetron 36 are supplied to the inside of the
cooking chamber 20. If the convection heat source 40 is operated, the heat source of
the convection heat source 40 is supplied to the cooking source 20 while being formed
with compulsion convection.

As described above, if the inside of the cooking chamber 20 is supplied with at least
one of the heat sources, the food in the cooking chamber 20 is cooked in the cooking
mode and the pollutants in the cooking chamber 20 can be thermally decomposed and
cleaned in the self cleaning mode.

In addition, as described above, if the inside of the cooking chamber 20 is heated to a
high temperature, such as 500 or more, the heat from the hot air inside the cooking
chamber 20 is transferred to the door 4, the control panel 6, and the machining room 50
in the cabinet 2. Accordingly, in the cooking mode, as well as in the self cleaning
mode, the cooling unit 60 is operated to cool the door 4, the control panel 6, and the
machining room 50 in the cabinet 2 as follows.

When the blower 64 is operated, a cooling airflow from the outside of the cooking
apparatus is sucked into the blowing channel 62 in the cabinet 2 through the cabinet
inlet 10A. The cooling airflow in the blowing channel 62 flows toward the cabinet
outlet 16A along the blowing channel 62 to cool the machining room 50 in the cabinet
2. Because the cabinet outlet 16A and the door inlet 4A are in communication with
each other, the cooling airflow arriving at the cabinet outlet 16A flows into the air-gap
3 through the cabinet outlet 16A and the door inlet 4A and is discharged from the door
4 to the outside of the cooking apparatus through the door outlet 4B. Because the cover
member 94 opens the door inlet 4A by means of its own weight and the cabinet outlet
16A and the door inlet 4A are combined, the cooling airflow arriving at the cabinet
outlet 16A flows in the door air-gap 3 through the cabinet outlet 16A and the door inlet
4A, thereby providing gaseous flow through the channel defined by the air-gap 3.

Because the cooling airflow flows through the air-gap 3 to the door outlet 4B along
the air-gap 3, the airflow cools the door 4. As a result, when the user contacts the door
4, particularly the door handle 4D, the user does not get burned. Because of the ar-
rangement of the cooling duct 62 and the door inlet 4A, the cooling airflow is sucked
through the door inlet 4A and flows downwardly along the air-gap 3 to provide a
buffer between the control panel 6 and the hot air generated from the high temperature

of the cooking chamber 20 so that the hot air does no flow to the control panel 6. As a
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[77]

[78]

[79]

[80]

[81]

result, the control panel 6 remains cool to the touch.

After the cooking mode or the self cleaning mode is completed, if the user holds the
door handle 4D and pulls up it forwardly so that the door 4 is disposed to be ap-
proximately horizontal, the inside of the cooking chamber 20 can be cleaned and any
thermally decomposed pollutants can be removed. At this time, if the door is opened to
be approximately horizontally disposed, the cover part 94A of the cover member 94 is
rotated toward the second door panel 72 by means of its own weight to shield the door
inlet 4A. Therefore, although pollutants may fall onto the door 4 in this position, the
pollutants do not enter the door air-gap 3. As a result, pollution in the door air-gap 3 is
prevented and the cleaning of the pollutants falling on the door 4 is improved.

A cooking apparatus according to a second embodiment of the present invention is
shown in FIGS. 8-13. Because the cooking apparatus according to the present
embodiment is similar to the cooking apparatus according to the first embodiment of
the present invention, except for the specific features of the opening/closing unit, de-
scription of similar features will not be repeated.

The cooking apparatus according to the present invention includes a cabinet 100
provided with a cooking chamber 102 and a blower 103 located therein, a control panel
104 located in the front upper side part of the cabinet 100, and a door 110 positioned
below the control panel 102 and configured to open and close the cooking chamber
102. The cabinet 100 includes a cabinet inlet 100A to suck a cooling air into the
cabinet 100 and a cabinet outlet 100B to discharge the cooling air out of the cabinet
100. The cabinet outlet 100B is positioned below the control panel 104 on the front of
the cabinet 100 so that the cooling air, having cooled the cabinet 100, can flow into the
door 110.

The door 110 includes a first door panel 112 and a second door panel 116 positioned
between the first door panel 112 and the cooking chamber 102 so that a door air-gap
114 is provided between the first door panel 112 and the second door panel 116. The
second door panel 116 includes a door inlet 110A connected to one side of the door
air-gap 114 and corresponds to the cabinet outlet 100B when the door 100 is closed. At
least one of the first and second door panels 112 and 114 is provided with a door outlet
110B communicating with the other end of the door air-gap 114. The door inlet 110A
can be opened and closed by an opening/closing unit 120 as described below according
to whether the door 110 is opened or closed.

The opening/closing unit 120 includes a cover member 122 pivotally connected to
the door 110 to open and close the door inlet 110A, an elastic member 124 provided
between the door 110 and the cover member 122 to provide elastic force that biases the
cover member 122 towards the door inlet 110A, and a push rod 126 protruded from the
cabinet 100 to push the cover member 122 such that the door inlet 110A is opened
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when the door 110 is closed.

[82] The cover member 122 can be connected to the door above the door inlet 110A as
well as below the door inlet 110A. Alternatively, the cover member 122 can be
pivotally connected to the door 110 to allow the cover member 122 to be rotated
between the inside and the outside of the door 4.

[83] The elastic member 124 can be implemented as a coil spring, a spiral spring, or a
plate spring. The elastic member can be implemented by other various methods so long
as the cover member 122 is biased towards the door inlet 110A. The push rod 126 is
positioned to correspond to the door inlet 110A in order to be able to be inserted into
the door inlet 110A when the door 110 is closed.

[84] When the blower 103 is driven in the state where the door 110 is closed and the door
inlet 110A is opened, a cooling air is sucked from outside of the cooking apparatus into
the cabinet 110 through the cabinet inlet 100A to cool the inside of the cabinet.
Because the cabinet outlet 100B and the door inlet 110A are in communication with
each other, the cooling airflow arriving at the cabinet outlet 100B flows into the air-
gap 114 through the cabinet outlet 100B and the door inlet 110A and is discharged
from the door 110 to the outside of the cooking apparatus through the door outlet
110B.

[85] When the door 110 is closed, the push rod 126 is inserted into the door inlet 110A to
push the cover member 122 from the door inlet 110A so that the door inlet 110A is
opened. When the door 110 is opened, the push rod 126 is removed from the door inlet
110A and the cover member 122 rotates toward the door inlet 110A by means of the
elastic force of the elastic member 124, thereby closing the door inlet 110A. In this
manner, gaseous flow is provided through door air-gap 114 when the door 110 is
closed and pollutants are prevented from entering the door air-gap 114 when the door
is opened.

[86] A cooking apparatus according to a third embodiment of the present invention is
shown in FIGS. 14-16. Because the cooking apparatus according to the present
embodiment is similar to the cooking apparatus according to the first and second em-
bodiments of the present invention, except for the specific features of the opening/
closing unit, description of similar features will not be repeated.

[87] The opening/closing unit 220 according to the present embodiment uses power to
control the opening/closing operation of the opening/closing unit 220. In this
embodiment, the opening/closing unit includes a cover member 212 capable of
opening/closing a door inlet 202 of a door 200 by being slid with respect to the door
inlet 202, a door sensor 214 sensing the opening/closing of the door 200, and an
actuator 216 allowing the cover member 212 to open and close the door inlet 202

according to signals from the door sensor 214. The cover member 212 can be
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[88]

[89]

[90]

[91]

[92]

[93]

positioned in the inside of the door 200, i.e., door air-gap 204, as well as positioned on
the outside of the door 200. In the present embodiment, the cover member 200 is
positioned in the inside of the door air-gap 204 to provide a simple appearance for the
outer surface of the door.

The cover member 212 can slide in the opening direction of the door inlet 202, that
is, the thickness direction of the door 200, as well as a length direction or a width
direction of the door 200. In this embodiment, the cover member 212 slides in the
length or width direction of the door 200 so that the cover member 212 can maintain
contact with the door 200. Preferably, the cover member 212 slides in the length
direction of the door so that if a plurality of door inlets 202 are provided, the cover
member 212 may open and close the door inlets 202 simultaneously.

The door sensor 214 can be implemented using a switch scheme, a photo diode
scheme using infrared rays, among other sensing mechanisms. As shown in the present
embodiment, the door sensor 214 is implemented as a photo sensor scheme where the
door sensor 214 includes a first sensor 214A formed on one side of the door 200 and a
second sensor 214B provided in the cabinet 200' The first and second sensors 214A
and 214B are positioned to be aligned with each other when the door 200 is closed
against the cabinet 200'

The actuator 216 is a linear motor directly coupled to the cover member 212 to slide
the cover member 212by transferring power from a power generation source, such as a
motor, to the cover member 212 through a power transfer unit, such as a belt and
pulley system or a gear system. In the present embodiment, the actuator 216 includes a
motor 217 that generates a rotating force and a power transfer unit 218 that transforms
the rotating force of the motor 217 into a linear force to that moves the cover member
212 up and down.

The motor 217 can be driven so that a cooling air current enters and exits through the
door inlet 202 when the door 200 is closed. The motor can also be driven so that the
cover member 212 blocks the door inlet 202 when the door 200 is opened, thereby
preventing pollutants from entering the door air-gap 204 when the door 200 is opened.

By way of example, the power transfer unit 218 is a rack and pinion system. In
particular, the power transfer unit 218 includes a rack gear 218A coupled to the cover
member 212 in the sliding direction of the cover member 212 and a pinion gear 218B
coupled to the motor 217. The teeth of the rack gear 218A engage the teeth of the
pinion gear 218B.

In addition, the opening/closing unit 210 can further include a cover member guide
220 provided in the door 200 to guide the sliding of the cover member 212. A cover
member retainer 222 may also be provided in the door 200 that extends substantially

perpendicular to the sliding direction of the cover member 212 to limit the sliding
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[94]

[95]

[96]

[97]

[98]

[99]

stroke of the cover member 212, and at the same time, support the cover member 212.

When the door 200 is detected by the door sensor 214 as being in the closed position,
the cover member 212 is slid to the upper side or the lower side of the door inlet 202
by the actuator 216 so that the door inlet 202 is opened. When the door 200 is detected
by the door sensor 214 as being in the open position, the cover member 212 is slid to
cover door inlet 202 by the actuator 216 so that the door inlet 202 is closed.

A cooking apparatus according to a fourth embodiment of the present invention is
shown in FIGS. 17-19. Because the cooking apparatus according to the present
embodiment is similar to the cooking apparatus according to the embodiments of the
present invention described above, except for the specific features of the opening/
closing unit, description of similar features will not be repeated.

The opening/closing unit 310 according to the present embodiment uses power to
control the opening/closing operation of the opening/closing unit 310. In this
embodiment, the opening/closing unit 310includes a cover member 312 pivotally
connected to the door 300 to be able to open and close the door inlet 302 of the door
302, a door sensor 314 sensing the opening/closing of the door 300, and an actuator
rotating the cover member 312 according to the signals from the door sensor 314.

The actuator may provide power directly to the cover member 312 or may indirectly
provide power to the cover member. For example, a power generation source, such as a
motor, may be directly coupled to the cover member 312 or the power generation
source, such as a motor, may be connected to the cover member 212 through a power
transfer unit such as a belt & pulley system or a gear system. In the present
embodiment, the cover member actuator 316 includes a motor 317 directly coupled to
the cover member 312. Accordingly, the opening/closing unit 310 rotates the cover
member 312 by means of the rotating force of the motor 317, thereby allowing the
door inlet 302 to be opened and closed by the cover member 312.

A cooking apparatus according to a fifth embodiment of the present invention is
shown in FIGS. 20-22. Because the cooking apparatus according to the present
embodiment is similar to the cooking apparatus according to the embodiments of the
present invention described above, except for the specific features of the opening/
closing unit, description of similar features will not be repeated.

The opening/closing unit 410 of the present embodiment includes switch 414 capable
of being manually operated by users, a door sensor 416 sensing the opening/closing of
the door 400, and an actuator 418 allowing the cover member 412 to open and close
the door inlet 402 according to signals from the door sensor 416 or the switch 414. In
the situation where a control panel 404 is separated from the door 400 and is installed
in a cabinet 406, the opening/closing unit switch 414 can be positioned on the control

panel 404 in order to facilitate the manual operation by the users of the cooking
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[100] In the present embodiment, when it is required that the door inlet 402 be opened

[101]

[102]

[103]

[104]

[105]

when the door 400 is closed and the door inlet 402 is closed when the door 400 is
open, the state of the door 400 is sensed via the door sensor 416, the door inlet 402 can
be opened by means of the cover member 412, and when the opening state of the door
400 is sensed through the door sensor 416, the door inlet 402 can be closed by means
of the cover member 412.

Furthermore, the closing of the door inlet 402 can be overridden by a user pressing
switch 414. Specifically, even if the door sensor 416 detects the door 400 as being in
an open position, the door inlet 402 can be opened if a user presses switch 414 thereby
causing the cover member 412 to open the door inlet 402. Thus, the door inlet 402 is
opened when the door 400 is opened, thereby making it possible to clean the inside of
the door 400.

Industrial Applicability

As described above in detail, the cooking apparatus of the present invention has an
advantage that because the door is provided with a door air-gap, air cooling of the door
can be performed. Because the door inlet connected to the door air-gap can be opened
and closed by means of the opening/closing unit, the infiltration of pollutants into the
door air-gap through the door inlet can be prevented when the door is opened. As a
result, the cleanness of the door and the visualization of the cooking chamber through
the door can be maintained.

In addition, the cooking apparatus of the present invention has an advantage that in
the situation where the opening/closing unit includes a cover member capable of
opening/closing the door inlet by means of its own weight or the opening/closing unit
includes a cover member, a push rod, and an elastic member, the door inlet can be
opened and closed without a separate power source. As a result, the opening/closing
unit can be simplified, its manufacturing costs can be reduced, and it is more easily
maintained.

The cooking apparatus of the present invention has an advantage that in the situation
where the opening/closing unit includes a cover member capable of opening/closing
the door inlet, and an actuator for moving the cover member to open and close the door
inlet, the operation of the cover member becomes certain because the opening/closing
of the door is powered by the actuator.

When the cooking apparatus of the present invention has an opening/closing unit that
includes a door sensor sensing the opening/closing of the door, the opening/closing of
the door can be controlled based on signals from the sensor thereby increasing the

certainty of operation of the cover member.
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[106]

[107]

If a switch is provided as part of the cooking apparatus, the cover member of the
opening/closing unit can be operated so that the door inlet is open to allow for cleaning
of the interior of the door even when the position of the door would otherwise cause
the cover member to close the door inlet.

The invention thus being described, it will be obvious that the same may be varied in
many ways. Such variations are not to be regarded as a departure from the spirit and
scope of the invention, and all such modifications as would be obvious to one skilled in

the art are intended to be included within the scope of the following claims.
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[4]

[5]

[6]

[7]

[8]

[9]

[10]

Claims

A cooking apparatus comprising:

a cooking chamber having an opening;

a door configured to open and close the opening of the cooking chamber, the
door including a channel and an inlet to allow communication between the
cooking chamber and the channel; and

an opening/closing unit to open and close the inlet in the door.

The cooking apparatus of claim 1, wherein the channel of the door includes an
air-gap located in the door, and

the inlet is formed on a surface of the door closest to the cooking chamber and is
connected to at least one side of the air-gap.

The cooking apparatus of claim 1, wherein the opening/closing unit includes a
cover member located in the door so that the inlet of the door can be opened and
closed by the weight of the cover member based on whether the door is in an
open position or a closed position.

The cooking apparatus of claim 3, wherein the cover member is located sub-
stantially adjacent the inlet of the door.

The cooking apparatus of claim 4, wherein the cover member is pivotally
connected to the door by a hinge positioned below the inlet of door.

The cooking apparatus of claim 5, wherein the cover member includes:

a cover part configured to open and close the inlet of the door; and

a base part extended from the cover part such that the center of gravity of the
cover member is located beneath the hinge when the door is in the open position
and the closed position.

The cooking apparatus of claim 6, wherein the base part is formed of the same
material as the cover part and has a larger mass than the cover part.

The cooking apparatus of claim 6, wherein the opening/closing unit includes a
mass member connected to the base part.

The cooking apparatus of claim 4, wherein the cover member includes:

a cover part configured to open and close the inlet of the door; and

a base part extended from the cover part such that the center of gravity of the
cover member is located in the base part.

The cooking apparatus of claim 1, further comprising a cabinet, the cooking cha
mber being located in the cabinet, and

wherein the opening/closing unit includes:

a cover member pivotally connected to the door by a hinge;

an elastic member provided between the door and the cover member to bias the
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[14]

[15]

[16]

[17]

[18]

[19]

cover member to close the inlet of the door; and

a push rod projected from the cabinet to push the cover member away from the
inlet of the door when the door is in the closed position.

The cooking apparatus of claim 1, wherein the opening/closing unit includes:

a cover member configured to open and close the inlet of the door; and

an actuator configured to move the cover member between an open position and
a closed position.

The cooking apparatus of claim 11, further comprising a door sensor configured
to sense whether the door is in a closed position or an open position, the actuator
being controlled by a signal from the door sensor based on whether the door is in
the closed position or the open position.

The cooking apparatus of claim 11, further comprising a pressable switch
configured to send a signal to the actuator to move the cover member between
the open position and the closed position.

The cooking apparatus of claim 11, wherein the actuator includes a motor located
on the door and a power transfer unit connected to the cover member, the power
transfer unit is configured to translate rotational power from the motor to cause
the cover member to move between the open position and the closed position.
The cooking apparatus of claim 14, wherein the power transfer unit includes a
pinion gear coupled to the motor and a rack gear coupled to the cover member.
The cooking apparatus of claim 11, wherein the actuator includes a motor
coupled to the door to cause the cover member to be rotated between the open
position and the closed position.

The cooking apparatus of claim 1, further comprising:

a cabinet including a blowing channel positioned at the outside of the cooking
chamber; and

a blower to generate airflow in the blowing channel,

wherein the airflow passes through the door inlet when the door is in the closed
position.

A cooking apparatus comprising:

a cooking chamber having an opening;

a door configured to open and close the opening of the cooking chamber, the
door including a gaseous flow path and an inlet to allow communication between
the cooking chamber and the gaseous flow path; and

an opening/closing unit to open and close the inlet in the door.

The cooking apparatus of claim 18, wherein the opening/closing unit includes a
cover member located in the door so that the inlet of the door can be opened and

closed by the weight of the cover member based on whether the door is in an
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open position and a closed position.

The cooking apparatus of claim 19, wherein the cover member is pivotally
connected to the door by a hinge positioned below the inlet of door.

The cooking apparatus of claim 20, wherein the cover member includes:

a cover part configured to open and close the inlet of the door; and

a base part extended from the cover part such that the center of gravity of the
cover member is located beneath the hinge when the door is in the open position
and the closed position.

The cooking apparatus of claim 18, wherein the opening/closing unit includes:

a cover member configured to open and close the inlet of the door; and

an actuator configured to move the cover member between an open position and
a closed position.

A door for a cooking apparatus, the door comprising:

a first surface;

a second surface spaced from the first surface to define a channel between the
first surface and the second surface;

an inlet formed in the second surface, the inlet being in flow communication with
the channel;

an outlet formed in one of the first surface and the second surface, the outlet
being in flow communication with the channel; and

an opening/closing unit to open and close the inlet in the second surface.

The door apparatus of claim 23, wherein the opening/closing unit includes a
cover member located in the door so that the inlet of the door can be opened and
closed by the weight of the cover member based on whether the door is in a

vertical position or a horizontal position.
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