woO 2020/091246 A1 |0 000 KO0 0 O 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual Propert N
O orgmtation > ‘O 00 00O OO A
International Bureau / (10) International Publication Number
(43) International Publication Date = WO 2020/091246 A1
07 May 2020 (07.05.2020) WIPO I PCT
(51) International Patent Classification: (74) Agent: KIM, Tae-hunetal.; 9thFloor, Shinduk Bldg., 343,
F24C 7/08 (2006.01) F24C 15/02 (2006.01) Gangnam-daero, Seocho-gu, Seoul 06626 (KR).
(21) International Application Number: (81) Designated States (unless otherwise indicated, for every
PCT/KR2019/013028 kind of national protection available). AE, AG, AL, AM,

AO. AT, AU, AZ. BA, BB, BG, BIL, BN, BR, BW, BY, BZ.
CA. CH, CL. CN, CO, CR, CU, CZ. DE, DJ, DK, DM. DO,

04 October 2019 (04.10.2019) DZ. EC, EE. EG. ES, FI, GB, GD, GE, GH. GM, GT, HN,
(25) Filing Language: English HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KW,KZ LA,LC,LK.LR, LS, LU, LY, MA, MD, ME, MG,

(22) International Filing Date:

(26) Publication Language: English MK, MN, MW, MX, MY, MZ, NA, NG, NI NO, NZ, OM.
(30) Priority Data: PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
10-2018-0131666 31 October 2018 (31.10.2018) KR SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

. TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant: SAMSUNG ELECTRONICS CO., LTD.

[KR/KR]; 129, Samsung-ro, Yeongtong-gu, Suwon-si, (84) Designated States (unless otherwise indicated, for every

Gyeonggi-do 16677 (KR). kind of regional protection available): ARIPO (BW, GH,

. GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,

(72) Inventors: OH, Sungmin; 129, Samsung-ro, Yeong- UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU. TJ
tong-gu, Suwon-si, Gyeonggi-do 16677 (KR). SON, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Changhyun; 129, Samsung-ro, Yeongtong-gu, Suwon-si, EE, ES, FI FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV.
Gyeonggi-do 16677 (KR). JO, Jaehee; 129, Samsung-ro, MC. MK. MT. NL. NO. PL. PT. RO. RS. SE. SI. SK. SM
Yeongtong-gu, Suwon-si, Gyeonggi-do 16677 (KR). TR). OAPI (BF, BJ. CF. CG, CI, CM. GA, GN, GQ. GW,

KM, ML, MR, NE, SN, TD, TG).

(54) Title: ELECTRIC RANGE AND CONTROLLING METHOD OF THE ELECTRIC RANGE

200
240
ELECTRIC
HEATING
ELEMENT
A
250 220 i]o
{ ( FIRST
«—»{ SWITCH |«—— MANIPULATION
PART
PROCESSOR
SECOND |
«—{maniPuLATION| 230
PART

(57) Abstract: A cooking apparatus is provided. The cooking apparatus includes a first manipulation patt, a second manipulation part,
an electric heating element for heating an object to be cooked, a switch connected with a relay that is turned on/turned off, and which is
for providing power provided through the relay in a turned-on state to the electric heating element according to a user manipulation input
through the first manipulation part, and a processor which, based on receiving input of a user manipulation of the second manipulation
part, turns on the relay for a predetermined time period.

[Continued on next page]



WO 2020/091246 A1 | [I 1]} 00 000000 O

Published:
—  with international search report (Art. 21(3))



[2]

[3]

[4]

[5]

[6]

WO 2020/091246 PCT/KR2019/013028

Description

Title of Invention: ELECTRIC RANGE AND CONTROLLING

METHOD OF THE ELECTRIC RANGE
Technical Field

The disclosure relates to a cooking apparatus and a controlling method of the
cooking apparatus. More particularly, the disclosure relates to a cooking apparatus that
is capable of controlling a heating element safely and a controlling method of the

cooking apparatus.

Background Art

Recently, as electronic technologies have developed, various electronic apparatuses
that suit consumers’ needs are being developed. In particular, recently, electric cook
tops that can cook objects to be cooked (e.g., various types of food) with electricity are
being developed.

An electric cook top is a cooking apparatus that heats an object to be cooked
contained in a cooking container by heating at least one burner through an electric
heating element. Such an electric cook top can not only be implemented and used as a
single entity, but can also be used while being implemented in the form of an electric
range further including an oven under the electric cook top.

An electric cook top of the related art includes a mechanical switch (i.e., an energy
regulator, or an infinite switch) and an electric heating element between a Live 1
terminal and a Live 2 terminal which are alternate current power supplies, and its
operation is controlled as the turning-on/turning-off of the mechanical switch is
controlled through a two-step manipulation (i.e., push and turn) at a manipulation part.

In this case, as the electric heating element operates while being subordinate to the
manipulation of the mechanical switch, there is a problem that a user’s intention of ma-
nipulation cannot be determined. For example, the manipulation part may be ma-
nipulated unintentionally by a pet or a child or due to a user’s carelessness, and the
electric heating element of the cook top operates accordingly, and a fire may therefore
break out.

For preventing such a problem of the technology of the related art, there is a
technology of including a relay circuit in a circuit of an electric cook top, and turning
off the relay when a child lock function is operated, and thereby restricting the
operation of an electric heating element. However, in the case of such a technology,
the operation of an electric heating element is restricted only when a user activates a
child lock function, and thus there is a problem that occurs in a standby state where a

child lock function is not activated, the function cannot be performed.
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The above information is presented as background information only to assist with an
understanding of the disclosure. No determination has been made, and no assertion is
made, as to whether any of the above might be applicable as prior art with regard to the
disclosure.

Disclosure of Invention

Technical Problem

Aspects of the disclosure are to address at least the above-mentioned problems and/or
advantages and to provide at least the advantages described below. Accordingly, an
aspect of the disclosure is to provide a cooking apparatus that can protect a user from
an unintentional manipulation, and a controlling method of the cooking apparatus.

Another aspect of the disclosure is to provide a cooking apparatus that can prevent
occurrence of a problem according to an unintentional manipulation even in a standby
state where a child lock function is not activated, and a controlling method of the
cooking apparatus.

Additional aspects will be set forth in part in the description which follows and, in
part, will be apparent from the description, or may be learned by practice of the
presented embodiments.

Solution to Problem

In accordance with an aspect of the disclosure, a cooking apparatus is provided. The
cooking apparatus includes a first manipulation part, a second manipulation part, an
electric heating element for heating an object to be cooked, a switch connected with a
relay that is turned on/turned off, and which is for providing power provided through
the relay in a turned-on state to the electric heating element according to a user ma-
nipulation for the first manipulation part, and a processor which, based on receiving an
input of a user manipulation for the second manipulation part, turns on the relay for a
predetermined time period.

Also, the first manipulation part may include a knob which is for controlling turning-
on/turning-off of the switch by rotating according to the user manipulation, and the
switch may, based on being turned on according to the user manipulation for the knob,
provide the power provided through the relay in a turned-on state to the electric heating
element.

In addition, the processor may, based on receiving an input of a user manipulation for
the second manipulation part, determine the manipulation state of the knob, and based
on determining that the knob is in a turned-off state, may turn on the relay in a turned-
off state for a predetermined time period, and turn off the relay again after the prede-
termined time period passes.

Also, the cooking apparatus may further include a speaker, and the processor may,
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based on receiving an input of a user manipulation for the knob while a user ma-
nipulation for the second manipulation part is not input, control the speaker to output a
warning sound or a voice message guiding a manipulation for the second manipulation
part.

Further, the processor may, based on receiving an input of a user manipulation for
the second manipulation part, determine the operation state of the knob, and based on
determining that the knob is in a rotated state, may maintain the turned-off state of the
relay.

In addition, the processor may, based on a user manipulation for the second ma-
nipulation part being input while the knob is in a rotated state, and the knob in a rotated
state getting in a turned-off state according to a user manipulation within the prede-
termined time period, turn on the relay in a turned-off state.

Also, the processor may, based on receiving an input of a user manipulation for the
second manipulation part, determine the manipulation state of the knob, and based on
determining that the knob is in a rotated state, may turn on the relay in a turned-off
state.

Further, the processor may, based on receiving an input of a user manipulation for
the second manipulation part while the electric heating element operates, maintain the
operation of the electric heating element regardless of the input user manipulation.

In addition, the cooking apparatus may further include a third manipulation part
receiving an input of a user manipulation for a child lock function, and the processor
may, based on receiving the input of the user manipulation for activating the child lock
function through the third manipulation part, activate the child lock function, and based
on receiving the input of the user manipulation selecting the second manipulation part
while the child lock function is activated, may turn on the relay during the prede-
termined time period.

Also, the processor may, based on the child lock function being activated, maintain a
door for opening and closing a cooking space of the cooking apparatus in a locked
state.

In accordance with another aspect of the disclosure, a controlling method of a
cooking apparatus is provided. The controlling method includes an electric heating
element for heating an object to be cooked according to an embodiment of the
disclosure includes the steps of, based on receiving input of a user manipulation for a
second manipulation part, turning on a relay of the cooking apparatus for a prede-
termined time period, and providing power provided through the relay in a turned-on
state to the electric heating element according to a user manipulation for a first ma-
nipulation part.

Also, the first manipulation part may include a knob which is for controlling turning-
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on/turning-off of a switch of the cooking apparatus by rotating according to the user
manipulation. In the providing step, through the switch which is turned on according to
a user manipulation for the knob, the power may be provided to the electric heating
element.

In addition, the turning-on step may include the steps of, based on receiving an input
of a user manipulation for the second manipulation part, determining the manipulation
state of the knob, and based on determining that the knob is in a turned-off state,
turning on the relay in a turned-off state for a predetermined time period. Also, the
controlling method may further include the step of turning off the relay again after the
predetermined time period passes.

Further, the controlling method may further include the step of, based on receiving
an input of a user manipulation for the knob while a user manipulation for the second
manipulation part is not input, outputting a warning sound or a voice message guiding
a manipulation for the second manipulation part.

Also, the controlling method may further include the step of, based on receiving an
input of a user manipulation for the second manipulation part, determining the ma-
nipulation state of the knob, and based on determining that the knob is in a rotated
state, maintaining the turned-off state of the relay.

In addition, the controlling method may further include the step of, based on a user
manipulation for the second manipulation part being input while the knob is in a
rotated state, and the knob in a rotated state getting in a turned-off state according to a
user manipulation within the predetermined time period, turning on the relay in a
turned-off state.

Further, the controlling method may further include the step of, based on receiving
an input of a user manipulation for the second manipulation part, determining the ma-
nipulation state of the knob, and based on determining that the knob is in a rotated
state, turning on the relay in a turned-off state.

Also, the controlling method may further include the step of, based on receiving an
input of a user manipulation for the second manipulation part while the electric heating
element operates, maintaining the operation of the electric heating element regardless
of the input user manipulation.

In addition, the cooking apparatus may further include a third manipulation part
receiving an input of a user manipulation for a child lock function. The controlling
method may further include the steps of, based on receiving an input of a user ma-
nipulation for activating the child lock function through the third manipulation part, ac-
tivating the child lock function, and based on receiving an input of a user manipulation
selecting the second manipulation part while the child lock function is activated,

turning on the relay during the predetermined time period.
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Also, the controlling method may further include the step of, based on the child lock
function being activated, maintaining a door for opening and closing a cooking space
of the cooking apparatus in a locked state.

Advantageous Effects of Invention

According to the various embodiments of the disclosure as described above, a user
can be protected safely from an unintentional manipulation for a cooking apparatus.
Also, a problem according to an unintentional manipulation can be prevented even in a
standby state where a child lock function is not activated.

Other aspects, advantages, and salient features of the disclosure will become apparent
to those skilled in the art from the following detailed description, which, taken in con-
junction with the annexed drawings, discloses various embodiments of the disclosure.
Brief Description of Drawings

The above and other aspects, features, and advantages of certain embodiments of the
disclosure will be more apparent from the following description taken in conjunction
with the accompanying drawings, in which:

FIG. 1 is an diagram of a cooking apparatus according to an embodiment of the
disclosure;

FIG. 2 is a block diagram of a cooking apparatus according to an embodiment of the
disclosure;

FIG. 3 is a detailed block diagram of a cooking apparatus according to an em-
bodiment of the disclosure;

FIG. 4 is a flow chart illustrating an operation of a cooking apparatus according to an
embodiment of the disclosure;

FIG. 5 is a flow chart illustrating an operation of a cooking apparatus according to an
embodiment of the disclosure;

FIG. 6 is a flow chart illustrating an operation of a cooking apparatus according to an
embodiment of the disclosure;

FIG. 7 is a block diagram of a cooking apparatus according to an embodiment of the
disclosure;

FIG. 8 is a flow chart illustrating a controlling method of a cooking apparatus
according to an embodiment of the disclosure;

FIG. 9 is a detailed block diagram of a cooking apparatus according to an em-
bodiment of the disclosure;

FIG. 10A is a diagram illustrating an example where a cooking apparatus outputs a
warning message or a guide message according to an embodiment of the disclosure;

FIG. 10B is a diagram illustrating an example where a cooking apparatus outputs a

warning message or a guide message according to an embodiment of the disclosure;
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FIG. 10C is a diagram illustrating an example where a cooking apparatus outputs a
warning message or a guide message according to an embodiment of the disclosure;

and
FIG. 10D is a diagram illustrating an example where a cooking apparatus outputs a

warning message or a guide message according to an embodiment of the disclosure.

Throughout the drawings, it should be noted that like reference numbers are used to
depict the same or similar elements, features, and structures.
Mode for the Invention

The following description with reference to the accompanying drawings is provided
to assist in a comprehensive understanding of various embodiments of the disclosure as
defined by the claims and their equivalents. It includes various specific details to assist
in that understanding but these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various changes and modifications
of the various embodiments described herein can be made without departing from the
scope and spirit of the disclosure. In addition, descriptions of well-known functions
and constructions may be omitted for clarity and conciseness.

The terms and words used in the following description and claims are not limited to
the bibliographical meanings, but, are merely used by the inventor to enable a clear and
consistent understanding of the disclosure. Accordingly, it should be apparent to those
skilled in the art that the following description of various embodiments of the
disclosure is provided for illustration purpose only and not for the purpose of limiting
the disclosure as defined by the appended claims and their equivalents.

Y e

It is to be understood that the singular forms “a,” “an,” and “the” include plural
referents unless the context clearly dictates otherwise. Thus, for example, reference to
“a component surface” includes reference to one or more of such surfaces.

The suffix “part” for components used in the following description is provided or in-
terchangeably used in consideration of only easiness in drafting the specification, and
does not have meaning or a role of itself distinguishing it from other components.

Also, terms used in the disclosure are used for explaining the various embodiments
of the disclosure, and are not intended to restrict and/or limit the disclosure. In
addition, singular expressions include plural expressions, unless defined obviously dif-
ferently in the context.

Further, in the disclosure, the terms such as ‘include’ and ‘have/has’ should be
construed as designating that there are such characteristics, numbers, steps, operations,
elements, components or a combination thereof described in the specification, but not
to exclude the existence or possibility of adding one or more of other characteristics,

numbers, steps, operations, elements, components or a combination thereof.
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Also, the expressions “first,” “second” and the like used in the disclosure may be
used to describe various elements regardless of any order and/or degree of importance.
Also, such expressions are used only to distinguish one element from another element,
and are not intended to limit the elements.

In addition, the description in the disclosure that one element (e.g., a first element) is
“(operatively or communicatively) coupled with/to” or “connected to” another element
(e.g., a second element) should be interpreted to include both the case where the one
element is directly coupled to the another element, and the case where the one element
is coupled to the another element through still another element (e.g., a third element).
In contrast, the description that one element (e.g., a first element) is “directly coupled”
or “directly connected” to another element (e.g., a second element) can be interpreted
to mean that still another element (e.g., a third element) does not exist between the one
element and the other element.

Also, terms used in the various embodiments of the disclosure may be interpreted as
meanings generally known to those of ordinary skill in the art described in the
disclosure, unless defined differently in the disclosure.

Hereinafter, various embodiments of the disclosure will be described in detail with
reference to the accompanying drawings.

FIG. 1 is a diagram of a cooking apparatus according to an embodiment of the
disclosure.

Referring to FIG. 1, a cooking apparatus 100 according to an embodiment of the
disclosure may be implemented as an electric range including an oven 20 and a cook
top 30.

Specifically, the cooking apparatus 100 includes a main body 10 forming the exterior
of the cooking apparatus 100. Also, inside the main body 10, an oven 20 may be
provided, and in the top portion of the main body 10, a cook top 30 may be provided,
and on the front surface of the main body 10, a control panel 40 may be provided.

In the oven 20, a cooking space 21 where an object to be cooked (e.g., food, a
cooking container, or a cooking container containing food) is located, may be
provided. In the oven 20, a heating device that generates heat inside the cooking space
21 may be arranged. For example, the heating device may include an electric heating
element that generates heat by electric current. Accordingly, food located in the
cooking space 21 may be cooked by heat generated by the electric heating element.

Also, on the front surface of the oven 20, a door 22 is provided. For example, the
door 22 may rotate with a hinge at the center, and thereby open and close the cooking
space 21. On the door 22, a handle 23 may be provided. The handle 23 may be
provided in the form of protruding to the front side, or in the form where a groove is

formed. Accordingly, a user may grab the handle 23 and open or close the door 22, and
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locate an object to be cooked in the cooking space 21.

In the lower part of the oven 20, a drawer 50 where food or tableware can be stored
may be provided. The drawer 50 may be provided such that it can be drawn to the front
side of the main body 10. In this case, on the front surface of the drawer 50, a handle
51 may be provided. The handle 51 may be provided in the form of protruding to the
front side, or in the form where a groove is formed. Accordingly, a user may pull the
handle 51 and thereby draw the drawer 50 from the main body 10, and grab and push
the handle 51 and thereby insert the drawer 50 into the main body 10.

According to an embodiment of the disclosure, in the oven 20, the door 22 for
opening and closing the cooking space 21 may be placed in a locked state according to
a user’s setting of the child lock function.

The cook top 30 may be provided in the upper part of the main body 10, and may
include a heating device that can heat an object to be cooked. The heating device may
include an electric heating element that generates heat by electric current. Accordingly,
a user may heat an object to be cooked located on the heating device of the cook top
30. A plurality of heating devices may be provided, and the heating devices may heat a
plurality of objects to be cooked simultaneously.

The control panel 40 may be provided on the front surface of the main body 10 or the
cook top 30, and may include a manipulation part 41 and a display 42.

The manipulation part 41 is a component for receiving input of various user manip-
ulations for controlling the cooking apparatus 100, and may be provided in the form of
a button, a touch panel, or a knob. Accordingly, through the manipulation part 41, a
user may input a user manipulation of turning on/turning off the oven 20 or the cook
top 30, a user manipulation for setting the temperature and the operation time of the
oven 20 or the cook top 30, a user manipulation for setting a child lock function of the
oven 20, a user manipulation for turning on the relay of the cook top 30, etc.

The display 42 is a component for displaying the operation state of the cooking
apparatus 100, and may display various types of information such as the cooking time,
the cooking temperature, a warning, a notification, a manipulation guide, etc.

According to an embodiment of the disclosure, when a user manipulation for turning
on the relay is input through the manipulation part 41, the cooking apparatus 100 may
turn on the relay for a predetermined time period, and when a user manipulation for
turning on the cook top 30 while the relay is turned on is input through the ma-
nipulation part 41, the cooking apparatus 100 may provide power to the electric
heating element and operate the electric heating element. A user manipulation for
turning on the relay may be input through a separate key provided on the manipulation
part 41. Accordingly, a user can be protected safely from an unintentional ma-

nipulation to the cooking apparatus. Also, even in a standby state where a child lock



WO 2020/091246 PCT/KR2019/013028

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

9

function is not activated, a problem according to an unintentional manipulation can be
prevented.

In the case of a conventional cooking apparatus, when a child lock function was
activated, the door of the oven rage was locked and the manipulation part was also de-
activated. Accordingly, in a state where the child lock function was activated, it was
impossible to use the cook top. However, according to an embodiment of the
disclosure, even in a state where the child lock function is turned on and the door 22 of
the oven 20 is locked, the cook top 30 can be used separately.

So far, an example where the cooking apparatus 100 is implemented while including
the cook top 30 and the oven 20 was explained. However, the disclosure is not limited
thereto, and the cooking apparatus 100 may be implemented only as the cook top 30.

FIG. 2 is a block diagram of a cooking apparatus according to an embodiment of the
disclosure.

Referring to FIG. 2, a cooking apparatus 200 includes a first manipulation part 210, a
switch 220, a second manipulation part 230, an electric heating element 240, and a
processor 250.

The first manipulation part 210 may receive input of a user manipulation for turning
on/turning off the switch 220. The first manipulation part 210 may be a mechanical
manipulation part. For example, the first manipulation part 210 may be in the form of a
knob rotating left and right. In this case, according to a user manipulation of rotating
the knob left and right, the turning-on/turning-off of the switch 220 may be controlled.
In case the electric heating element 240 operates, as the knob rotates more based on the
location of the knob where the switch 220 is turned off, the temperature at which the
electric heating element 240 is heated may increase.

According to an embodiment of the disclosure, the first manipulation part 210 and
the switch 220 may be implemented integrally, and may be implemented in the form of
a knob on the control panel 40, but the disclosure is not limited thereto.

The second manipulation part 230 may receive input of a user manipulation for
turning on the relay. For example, the second manipulation part 230 may be im-
plemented in the form of a button or a touch panel on the control panel 40, but the
disclosure is not limited thereto.

The electric heating element 240 is a component for converting electricity into heat
and heating an object to be cooked. The electric heating element 240 may be heated
when an alternate current power supply is input. An alternate current power supply
may be, for example, a single-phase 4 wire alternate current power supply, and the
electric heating element 240 can be heated when it is connected to both of a Live 1
terminal and a Live 2 terminal of an alternate current power supply.

The switch 220 is turned on/turned off according to a user manipulation for the first
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manipulation part 210, and when the switch 220 is turned on while the relay is turned
on, the switch 220 provides power to the electric heating element 240. Specifically, the
switch 220 is connected with the relay that is turned on/turned off by the processor
250, and may provide power provided through the relay in a turned-on state to the
electric heating element 240 according to a user manipulation input through the first
manipulation part 210.

For example, when the switch 220 is turned on, the Live 1 terminal may be
connected with the electric heating element 240 through the switch 220. However,
when the relay is in a turned-off state, even if the switch 220 is turned on, the Live 2
terminal is not connected with the electric heating element 240, and the electric heating
element 240 is not heated.

Accordingly, in case the relay is turned on according to a user manipulation for the
second manipulation part 230, and the switch 220 is turned on according to a user ma-
nipulation for the first manipulation part 210, the electric heating element 240 may
receive input of power from the Live 1 terminal and the Live 2 terminal of the alternate
current power supply and be heated.

The processor 250 controls the overall operations of the cooking apparatus 200. In
particular, when a user manipulation for the second manipulation part 230 is input, the
processor 250 may turn on the relay for a predetermined time period. The prede-
termined time period may be set as an appropriate time period by the developer or the
manufacturer of the cooking apparatus 100 such as 10 seconds or 20 seconds.

For example, when a user manipulation for the second manipulation part 230 is
input, the processor 250 may turn on the relay and count the time. Accordingly,
according to an embodiment of the disclosure, the processor 250 may turn off the relay
when the counted time reaches a predetermined time period.

Also, the processor 250 may determine the manipulation state of the first ma-
nipulation part 210. Specifically, the switch 220 and the processor 250 may be
connected with each other through electrical wiring. Accordingly, the processor 250
may detect a signal provided from the switch 220 and determine the manipulation state
of the first manipulation part 210. For example, the processor 250 may determine the
location of the knob based on the signal provided from the switch 220.

Accordingly, the processor 250 may perform various operations according to the ma-
nipulation state of the first manipulation part 210 and whether the predetermined time
period passed, as will be described in detail with reference to FIGS. 4 to 6 below.

In the various embodiments of the disclosure, the relay does not toggle between
turning-on/turning-off every time a user manipulation for the second manipulation part
230 is input.

For example, if a user performs a manipulation for the second manipulation part 230
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in a standby state (a state where the electric heating element 240 does not operate), the
processor 250 determines the manipulation state of the first manipulation part 210. Ac-
cordingly, if it is determined that the first manipulation part 210 is in a turned-off state,
the processor 250 turns on the relay during a predetermined time period. In case there
is a user manipulation for the second manipulation part 230 while the relay is turned
on, the processor 250 does not turn off the relay, but ignores the user manipulation for
the second manipulation part 230.

For this, the processor 250 may be implemented as one or more of a central
processing unit (CPU), a micro-controller, an application processor (AP) or a commu-
nication processor (CP), an Advanced RISC Machine (ARM) processor, and a micom.

According to an embodiment of the disclosure, the cooking apparatus 200 may
further include a display (not shown) or a speaker (not shown). Accordingly, the
processor 250 may output various warning messages or guide messages through the
display (not shown) and the speaker (not shown).

For example, in a state where a user manipulation for the second manipulation part
230 is not input, if a user manipulation for the first manipulation part 210 is input, the
processor 250 may control the speaker (not shown) to output a notification or warning
sound. Depending on various embodiments, the display (not shown) may be controlled
to output a guide message guiding to manipulate the first manipulation part 210 after
manipulating the second manipulation part 230 first.

According to an embodiment of the disclosure, the display (not shown) or the
speaker (not shown) may be implemented on the control panel 40, but the disclosure is
not limited thereto.

According to an embodiment of the disclosure, the cooking apparatus 200 may
further include an oven 20. The cooking apparatus 200 may include a third ma-
nipulation part (not shown) for activating a child lock function, and when a use ma-
nipulation for the third manipulation part (not shown) is input, the processor 250 may
activate the child lock function. Specifically, if a user manipulation for the third ma-
nipulation part (not shown) is input, the processor 250 may maintain the door 22 for
opening and closing the cooking space 21 of the oven 20 included in the cooking
apparatus 200 in a locked state.

According to an embodiment of the disclosure, even in a state where the child lock
function is activated, if a user manipulation for the second manipulation part 230 is
input, the processor 250 may turn on the relay for a predetermined time period. Ac-
cordingly, if the first manipulation part 210 is turned on while the relay is turned on,
the electric heating element 240 may be heated. That is, according to an embodiment
of the disclosure, the function of the electric cook top can be controlled independently

from the child lock function.
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Hereinafter, the configuration of the cooking apparatus 200 according to an em-
bodiment of the disclosure will be described in more detail with reference to FIG. 3.

FIG. 3 is a detailed block diagram of a cooking apparatus according to an em-
bodiment of the disclosure. In explaining FIG. 3, explanation overlapping with the
aforementioned explanation with reference to FIG. 2 will be omitted.

Referring to FIG. 3, an example where the power supply is a single-phase 4 wire
alternate current power supply is described. However, the power supply is not limited
thereto. Also, in FIG. 3, the power line Live 2 is connected with the relay 251, but
depending on various embodiments, the Live 1 line can obviously be connected with
the relay 251. In addition, in FIG. 3, an example where the first manipulation part 210
and the switch 220 are implemented as a knob switch in an integrated type is
described, but the disclosure is not limited thereto.

As illustrated in FIG. 3, the knob (i.e., the first manipulation part 210) and switch
220 includes two switches internally, and according to rotation of the knob (i.e., the
first manipulation part 210), the two switches 24, 25 operate together. That is, the
switches are turned on/turned off simultaneously. One switch 24 of the knob (i.e., the
first manipulation part 210) and switch 220 is connected between the Live 1 power
(e.g., +120V) line and the electric heating element 240, and the other switch 22 is
connected between the electric heating element 240 and the relay 251.

One end of the relay 251 is connected with the other switch 22, and the other end is
connected to the Live 2 power (e.g., -120V) line. The relay 251 is a type of switch
apparatus that is turned on/turned off by the processor 250 according to a user’s ma-
nipulation of the second manipulation part 230, and depending on various em-
bodiments, it may be a direct current (DC) relay or an alternating current (AC) relay.

Referring to the relation of connection between elements as above, it can be figured
out that the Live 2 power supply may be supplied to the electric heating element 240
only when the relay 251 is turned on, and in case the relay 251 is turned off, the Live 2
power supply is not supplied to the electric heating element 240 even if the knob (i.e.,
the first manipulation part 210) and switch 220 is turned on.

As described above, the electric heating element 240 operates only when both of the
Live 1 and Live 2 power supplies are connected. Thus, even if the knob (i.e., the first
manipulation part 210) and switch 220 is turned on, if the relay 251 is not in a turned-
on state according to a manipulation of the second manipulation part 230, the electric
heating element 240 does not operate.

In the example in FIG. 3, the processor 250 and the relay 251 may be arranged
together on a printed board assembly (PBA). However, the disclosure is not limited
thereto, and depending on various embodiments, a separate relay circuit can obviously

be provided outside a PBA where the processor 250 exists.
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Hereinafter, various embodiments of the disclosure will be explained with reference
to FIGS. 4 to 6. In explaining FIGS. 4 to 6, explanation on components overlapping
with the aforementioned components will be omitted.

FIG. 4 is a flow chart illustrating an operation of a cooking apparatus according to an
embodiment of the disclosure.

Referring to FIG. 4, when a user manipulation for the second manipulation part 230
is input at operation S410, Y, the processor 250 may determine the manipulation state
of the knob (i.e., first manipulation part 210).

Accordingly, if it is determined that the knob (i.e., first manipulation part 210) isin a
turned-off state at operation S420, Y, the processor 250 may turn on the relay 251 for a
predetermined time period at operation S430. That is, if a user manipulation for the
second manipulation part 230 is input in a standby state (in case the knob (i.e., first
manipulation part 210) and the relay are in a turned-off state), the relay is turned on for
a predetermined time period.

Afterwards, if the knob (i.e., first manipulation part 210) is turned on by the user
within a predetermined time period while the relay 251 is turned on at operation 5440,
Y, the electric heating element 240 is turned on at operation S450. In case a user ma-
nipulation for the second manipulation part 230 is input in a state where the electric
heating element 240 is turned on, i.e., in a state where the electric heating element 240
is operating, the processor 250 may not turn off the relay 251, but ignore the user ma-
nipulation for the second manipulation part 230.

If the knob (i.e., first manipulation part 210) is not turned on while the relay is turned
on at operation S440, and a predetermined time period passes at operation S460, Y, the
processor 250 turns off the relay at operation S470.

If a user manipulation for the second manipulation part 230 is input at operation
S410, Y, but it is determined that the knob (i.e., first manipulation part 210) is not in a
turned off state at operation S420, N, it falls under a case where a user manipulation
for the second manipulation part 230 is input while the knob (i.e., first manipulation
part 210) is in a rotated state. Thus, according to an embodiment of the disclosure, the
processor 250 maintains the turned-off state of the relay 251.

According to an embodiment of the disclosure, if a user manipulation for the second
manipulation part 230 is not input at operation S410, N, and the knob (i.e., first ma-
nipulation part 210) is turned on at operation S480, Y, the processor 250 may warn the
user by generating a notification or beep sound through the speaker (not shown) at
operation S490. In this case, depending on various embodiments, the processor 250
may turn off the knob (i.e., first manipulation part 210), and display a guide message
guiding to manipulate the second manipulation part 230 first on the display (not

shown).
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FIG. 5 is a flow chart illustrating an operation of a cooking apparatus according to an
embodiment of the disclosure. FIG. 5 illustrates another embodiment related to a case
where a user manipulation for the second manipulation part 230 is input while the knob
(i.e., first manipulation part 210) is in a rotated state.

Referring to FIG. 5, in case a user manipulation for the second manipulation part 230
is input at operation S510, Y, but it is determined that the knob (i.e., first manipulation
part 210) is not in a turned off state at operation S520, N, the processor 250 may
determine whether the knob (i.e., first manipulation part 210) gets in a turned off state
within a predetermined time period after a user manipulation for the second ma-
nipulation part 230 is input at operation S580. Accordingly, if the knob (i.e., first ma-
nipulation part 210) gets in a turned off state within a predetermined time period at
operation S580, Y, the processor 250 may turn on the relay at operation S530. Ac-
cordingly, if the knob is turned on at operation S540, Y, the electric heating element
550 is turned on at operation S550.

Referring to FIG. 4, in case a user manipulation for the second manipulation part 230
is input while the knob (i.e., first manipulation part 210) is in a rotated state, the turned
off state of the relay is maintained without consideration of whether the knob (i.e., first
manipulation part 210) gets in a turned off state within a predetermined time period,
and thus there is a difference from the example in FIG. 5 in this regard.

That is, in the case of FIG. 5, in consideration of the intention of a user manipulation
for the second manipulation part 230, even if a user does not manipulate the second
manipulation part 230 again, if the knob (i.e., first manipulation part 210) is turned off
and turned on again within a predetermined time period after the initial manipulation
of the second manipulation part 230, the user manipulation is processed as being
effective, and thus there is a difference from the example in FIG. 4 in this regard.

The remaining operations S510 to S570 are similar to the operations S410 to S470 in
FIG. 4, and thus overlapping explanation will be omitted.

FIG. 6 is a flow chart illustrating an operation of a cooking apparatus according to an
embodiment of the disclosure. FIG. 6 illustrates still another embodiment related to a
case where a user manipulation for the second manipulation part 230 is input while the
knob (i.e., first manipulation part 210) is in a rotated state.

Referring to FIG. 6, in case a user manipulation for the second manipulation part 230
is input at operation S610, Y, but it is determined that the knob (i.e., first manipulation
part 210) is not in a turned off state at operation S620, N, the processor 250 may turn
on the relay 251 as it is at operation S680, and thereby make the electric heating
element 550 turned on at operation S650.

This embodiment is an embodiment for processing a user manipulation as being

effective even if a user manipulation for the second manipulation part 230 is input
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while the knob (i.e., first manipulation part 210) was turned on previously, and in the
aforementioned embodiments described in FIGS. 4 and 5, the relay is turned on based
on the premise that the knob (i.e., first manipulation part 210) is in a turned off state,
and thus there is a difference from the example in FIG. 6 in this regard.

Even if an operation is performed as in FIG. 6, for operating the electric heating
element 240, a manipulation for the second manipulation part 230 is further needed in
addition to the two-step manipulation (push and turn of the knob switch) of the con-
ventional technology, and thus the above embodiment is meaningful.

The remaining operations S610 to S670 are similar to the operations S410 to S470 in
FIG. 4, and thus overlapping explanation will be omitted.

FIG. 7 is a block diagram of a cooking apparatus according to an embodiment of the
disclosure. FIG. 7 may be a block diagram corresponding to a cook top having four
burners.

Referring to FIG. 7, a cooking apparatus 200 may include four electric heating
elements 240-1 to 240-4 corresponding to four burners, and each of the electric heating
elements 240-1 to 240-4 may include a knob switch 210-1/220-1 to 210-4/220-4 for
controlling the turning-on/turning-off and the temperature setting of each of the
electric heating elements.

In FIG. 7, a circuit controlling the four electric heating elements 240-1 to 240-4
through two relays 251-1, 251-2 is described as an example. Specifically, the electric
heating elements 240-1, 240-2 are connected with the relay 251-1, and the electric
heating elements 240-3, 240-4 are connected with the relay 251-2. Accordingly, a user
may manipulate the second manipulation part 1 230-1 and then manipulate at least one
of the two knob switches 210-1/220-1 and 210-2/220-2, and use at least one of the two
electric heating elements 240-1, 240-2.

Also, a user can obviously manipulate the second manipulation part 2 230-2 and then
manipulate at least one of the two knob switches 210-3/220-3 and 210-4/220-4, and
use at least one of the two electric heating elements 240-3, 240-4.

The reference numerals 270-1 to 270-4 refer to overheat protection devices for
preventing overheating of each of the four electric heating elements 240-1 to 240-4,
and they refer to, for example, elements that can operate over a specific temperature
and block connection between both ends, no matter what their names are.

For example, in case the reference numerals 270-1 to 270-4 are thermal protectors, if
both ends are connected at a normal temperature and then the temperature becomes
higher than a specific temperature, the thermal protectors may block connection
between both ends by being broken by itself, and thereby prevent overheating of the
electric heating elements 240-1 to 240-4. The thermal protectors 270-1 to 270-4 may

be of a fuse type which is not connected again when it operates and is broken once, or
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they may be of a bimetal type where both ends are connected again when the tem-
perature becomes lower than a certain temperature.

Various embodiments of the disclosure are obviously not limited to what is 1il-
lustrated in FIG. 7. For example, the operation of each of the four electric heating
elements 240-1 to 240-4 may be controlled by using four relays, and the operations of
the four electric heating elements 240-1 to 240-4 can also be obviously controlled by
one relay.

FIG. 8 is a flow chart illustrating a controlling method of a cooking apparatus
according to an embodiment of the disclosure.

Referring to FIG. 8, a cooking apparatus according to an embodiment of the
disclosure may include an electric heating element for heating an object to be cooked.

First, when a user manipulation for the second manipulation part is input, the relay of
the cooking apparatus is turned on during a predetermined time period at operation
S810.

Afterwards, power provided through the relay in a turned on state is provided to the
electric heating element according to a user manipulation for the first manipulation part
at operation S820.

The cooking apparatus includes a knob for controlling the turning-on/turning-off of
the switch of the cooking apparatus by rotating according to a user manipulation for
the first manipulation part, and at operation S820, power may be provided to the
electric heating element through a switch that is turned on according to a user ma-
nipulation for the knob.

In this case, at operation S810, if a user manipulation for the second manipulation
part is input, the manipulation state of the knob may be determined, and if it is de-
termined that the knob is in a turned off state, the relay in a turned off state may be
turned on for a predetermined time period, and when the predetermined time period
passes, the relay may be turned off again.

In case a user manipulation for the knob is input while a user manipulation for the
second manipulation part is not input, a warning sound may be output.

Also, if a user manipulation for the second manipulation part is input, the ma-
nipulation state of the knob may be determined, and if it is determined that the knob is
in a rotated state, the turned off state of the relay may be maintained.

In this case, if the knob in a rotated state gets in a turned off state according to a user
manipulation within a predetermined time period after a user manipulation for the
second manipulation part is input while the knob is in a rotated state, the relay in the
turned off state may be turned on.

When a user manipulation for the second manipulation part is input, the manipulation

state of the knob may be determined, and if it is determined that the knob is in a rotated
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state, the relay in the turned off state may be turned on.

Also, if a user manipulation for the second manipulation part is input while the
electric heating element operates, the operation of the electric heating element may be
maintained regardless of the input user manipulation.

The cooking apparatus may further include a third manipulation part receiving input
of a user manipulation for a child lock function. In this case, when a user manipulation
for activating a child lock function is input through the third manipulation part, the
child lock function may be activated, and if a user manipulation selecting the second
manipulation part is input while the child lock function is activated, the relay may be
turned on during a predetermined time period.

If the child lock function is activated, the door for opening and closing the cooking
space of the cooking apparatus may be maintained in a locked state.

FIG. 9 is a detailed block diagram of a cooking apparatus according to an em-
bodiment of the disclosure. In explaining FIG. 9, for contents that overlap with the
aforementioned contents, explanation will be omitted.

Referring to FIG. 9, the cooking apparatus 200° may include a display 280, a speaker
290, an oven 20, and a third manipulation part 260, in addition to the components of
the cooking apparatus 200 in FIG. 2. However, various embodiments of the disclosure
are obviously not limited thereto.

The display 280 may display various texts or images under the control of the
processor 250. For this, the display 280 may be implemented as displays in various
forms such as a liquid crystal display (LCD), organic light emitting diodes (OLEDs),
inorganic light emitting diodes (ILEDs), a plasma display panel (PDP), etc., and it may
also be implemented as a touch screen including a touch panel.

Accordingly, the processor 250 may display various warning or guide messages
through the display 280. For example, if a user manipulation for the first manipulation
part 210 is input while a user manipulation for the second manipulation part 230 is not
input, the processor 250 may control the display 280 to display a guide message
guiding to perform a manipulation for the second manipulation part 230.

According to another embodiment of the disclosure, the display 280 may warn a user
about an abnormal manipulation or guide to perform a manipulation for the second ma-
nipulation part 230 through a flickering display. In this case, the display 280 may be
implemented as, for example, at least one light emitting diode (LED) lamp, and it may
be arranged in a location where the second manipulation part 230 is arranged or near a
location where the second manipulation part 230 is arranged on the cooking apparatus
200’. Accordingly, if a user manipulation for the first manipulation part 210 is input
while a user manipulation for the second manipulation part 230 is not input, the

processor 250 may make the display 280 flicker, and thereby warn a user about an



WO 2020/091246 PCT/KR2019/013028

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

18

abnormal manipulation or guide to perform a manipulation for the second ma-
nipulation part 230.

An embodiment where the aforementioned two types of displays 280 are provided
together is obviously possible.

The speaker 290 may output various types of sounds. In particular, the speaker 290
may output various types of waning sounds or guide messages under the control of the
processor 250. For example, if a user manipulation for the first manipulation part 210
is input while a user manipulation for the second manipulation part 230 is not input,
the processor 250 may control the speaker 290 to output a voice guide message guiding
to perform a manipulation for the second manipulation part 230 or a warning sound.

The third manipulation part 260 may receive input of a user manipulation for ac-
tivating the child lock function of the oven 20. For this, the third manipulation part 260
may be provided in the form of a button or a touch panel. Accordingly, for example, if
a user manipulation for activating the child lock function is input through the third ma-
nipulation part 260, the processor 250 may activate the child lock function by
maintaining the door 22 for opening and closing the cooking space 21 of the oven 20
in a locked state.

As described above, even in a state where the child lock function is activated, and the
oven 20 cannot be used, the function of the cook top 30 may be controlled inde-
pendently from the child lock function of the oven 20, as described above.

FIGS. 10A, 10B, 10C, and 10D are diagrams illustrating an example where a
cooking apparatus outputs a warning message or a guide message according to various
embodiments of the disclosure. FIGS. 10A to 10D illustrate an example where the first
manipulation parts (i.e., knobs 210-1 to 210-4), the second manipulation part 230, the
display 280, 42 and the speaker 290 are implemented on the control panel 40 of the
cooking apparatus 100’, but the components may be arranged in numerous different
places depending on implementation examples.

Referring to FIGS. 10A to 10D, for the cooking apparatus 100’, an example where
the cooking apparatus 100’ includes four burners and a relay is illustrated. Ac-
cordingly, as illustrated in FIGS. 10A to 10D, it can be seen that the cooking apparatus
100’ includes four knob switches 210-1 to 210-4 and a second manipulation part 230
in the form of a button for controlling each of the four burners (not shown).

As described above, for the normal operation of the cooking apparatus 100°, a user
needs to turn on the relay by pushing the second manipulation part 230 first, and then
operate the knob switches 210-1 to 210-4.

However, if a user manipulation for the knob switches 210-1 to 210-4 is input while
a user manipulation for the second manipulation part 230 is not input, the processor

250 may output a warning or guide message through the display 280 or the speaker
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290.

For example, if a user manipulation for the knob switches 210-1 to 210-4 is input
while a user manipulation for the second manipulation part 230 is not input, the
processor 250 may display a message such as “Push the turn-on switch of the cook
top” on the display 280, 42, as illustrated in FIG. 10A, and thereby guide the user to
perform a manipulation for the second manipulation part 230 first.

Also, depending on various embodiments, in case the display 280 (e.g., an LED
lamp) is provided together in a location where the second manipulation part 230 is
arranged, if a user manipulation for the knob switches 210-1 to 210-4 is input while a
user manipulation for the second manipulation part 230 is not input, the processor 250
may warn the user about an abnormal manipulation or guide to perform a manipulation
for the second manipulation part 230 by turning on or flickering the LED lamp, as il-
lustrated in FIG. 10B.

According to another embodiment of the disclosure, if a user manipulation for the
knob switches 210-1 to 210-4 is input while a user manipulation for the second ma-
nipulation part 230 is not input, the processor 250 may output a beep sound as il-
lustrated in FIG. 10C, or output a voice message such as “Push the turn-on switch of
the cook top” as illustrated in FIG. 10D, and thereby warn the user about an abnormal
manipulation or guide to perform a manipulation for the second manipulation part 230.

According to the various embodiments of the disclosure as described above, a user
can be protected safely from an unintentional manipulation to a cooking apparatus.
Also, even in a standby state where a child lock function is not activated, a problem
according to an unintentional manipulation can be prevented.

The various embodiments of the disclosure may be implemented as software
including instructions stored in machine-readable storage media, which can be read by
machines (e.g., computers). The machines refer to apparatuses that call instructions
stored in a storage medium, and can operate according to the called instructions, and
the apparatuses may include the cooking apparatuses 100, 200 according to the afore-
mentioned embodiments.

In case an instruction as described above is executed by a processor, the processor
may perform a function corresponding to the instruction by itself, or by using other
components under its control. An instruction may include a code that is generated or
executed by a compiler or an interpreter. A storage medium that is readable by
machines may be provided in the form of a non-transitory storage medium. The term
‘non-transitory’ only means that a storage medium does not include signals, and is
tangible, but does not indicate whether data is stored in the storage medium semi-
permanently or temporarily.

According to an embodiment of the disclosure, the method according to the various
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embodiments described in the disclosure may be provided while being included in a
computer program product. A computer program product refers to a product, and it can
be traded between a seller and a buyer. A computer program product can be distributed
on-line in the form of a storage medium that is readable by machines (e.g., a compact
disc read only memory (CD-ROM)), or through an application store (e.g., play store
TM). In the case of on-line distribution, at least a portion of a computer program
product may be stored in a storage medium such as the server of the manufacturer, the
server of the application store, and the memory of the relay server at least temporarily,
or may be generated temporarily.

Further, each of the components according to the various embodiments of the
disclosure (e.g., a module or a program) may consist of a singular object or a plurality
of objects. Also, among the aforementioned corresponding sub components, some sub
components may be omitted, or other sub components may be further included in the
various embodiments. Generally or additionally, some components (e.g., a module or a
program) may be integrated as an object, and perform the functions that were
performed by each of the components before integration identically or in a similar
manner. A module, a program, or operations performed by other components
according to the various embodiments may be executed sequentially, in parallel,
repetitively, or heuristically. Or, at least some of the operations may be executed in a
different order or omitted, or other operations may be added.

While the disclosure has been shown and described with reference to various em-
bodiments thereof, it will be understood by those skilled in the art that various changes
in form and details may be made therein without departing from the spirit and scope of

the disclosure as defined by the appended claims and their equivalents.
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Claims

A cooking apparatus comprising:

a first manipulation part;

a second manipulation part;

an electric heating element configured to heat an object to be cooked;
a switch connected with a relay the relay being configured to be in one
of an on state or an off state, the switch being configured to provide
power through the relay in the on state to the electric heating element
according to a user manipulation of the first manipulation part; and

a processor configured to, based on receiving input of a user ma-
nipulation of the second manipulation part, turn on the relay for a pre-
determined time period.

The cooking apparatus of claim 1,

wherein the first manipulation part includes a knob configured to
control the on state or the off state of the switch by rotation according
to the user manipulation, and

wherein the switch is further configured to, based on being turned on
according to the user manipulation of the knob, provide the power
provided through the relay in the on state to the electric heating
element.

The cooking apparatus of claim 2, wherein the processor is further
configured to:

based on receiving the input of the user manipulation for the second
manipulation part, determine a manipulation state of the knob, and
based on determining that the knob is in a turned-off state, turn on the
relay from a turned-off state for the predetermined time period, and
turn off the relay after the predetermined time period passes.

The cooking apparatus of claim 2, further comprising:

a speaker,

wherein the processor is further configured to, based on receiving an
input of a user manipulation of the knob while the user manipulation of
the second manipulation part is not input, control the speaker to output
a warning sound or a voice message guiding a manipulation of the
second manipulation part.

The cooking apparatus of claim 2, wherein the processor is further
configured to:

based on receiving an input of the user manipulation of the second ma-
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nipulation part, determine a manipulation state of the knob, and

based on determining that the knob is in a rotated state, maintain the
turned-off state of the relay.

The cooking apparatus of claim 5, wherein the processor is further
configured to, based on the user manipulation for the second ma-
nipulation part being input while the knob is in a rotated state and the
knob in the rotated state is set to a turned-off state according to the user
manipulation within the predetermined time period, turn on the relay
from the turned-off state.

The cooking apparatus of claim 2, wherein the processor is further
configured to:

based on receiving the input of the user manipulation of the second ma-
nipulation part, determine a manipulation state of the knob, and

based on determining that the knob is in a rotated state, turn on the
relay from a turned-off state.

The cooking apparatus of claim 2, wherein the processor is further
configured to:

based on receiving the input of the user manipulation of the second ma-
nipulation part while the electric heating element operates, maintain an
operation of the electric heating element regardless of the input user
manipulation.

The cooking apparatus of claim 2, further comprising:

a third manipulation part receiving an input of a user manipulation of a
child lock function, and

wherein the processor is further configured to:

based on receiving the input of the user manipulation for activating the
child lock function through the third manipulation part, activate the
child lock function, and

based on receiving the input of the user manipulation of the second ma-
nipulation part while the child lock function is activated, turn on the
relay during the predetermined time period.

The cooking apparatus of claim 9, wherein the processor is further
configured to, based on the child lock function being activated,
maintain a door for opening and closing a cooking space of the cooking
apparatus in a locked state.

A controlling method of a cooking apparatus comprising an electric
heating element for heating an object to be cooked, the controlling

method comprising:
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based on receiving an input of a user manipulation of a second ma-
nipulation part, turning on a relay of the cooking apparatus for a prede-
termined time period; and

providing power through the relay in a turned-on state to the electric
heating element according to a user manipulation of a first ma-
nipulation part.

The controlling method of claim 11,

wherein the first manipulation part includes a knob for controlling
turning-on/turning-off state of a switch of the cooking apparatus by
rotation according to the user manipulation, and

wherein the providing comprises, through the switch which is turned on
according to the user manipulation of the knob, providing the power to
the electric heating element.

The controlling method of claim 12, wherein the turning-on comprises:
based on receiving the input of the user manipulation of the second ma-
nipulation part, determining a manipulation state of the knob; and
based on determining that the knob is in the turned-off state, turning on
the relay from the turned-off state for the predetermined time period,
and which further comprises:

turning off the relay after the predetermined time period passes.

The controlling method of claim 12, further comprising:

based on receiving an input of the user manipulation of the knob while
the user manipulation of the second manipulation part is not input,
outputting a warning sound or a voice message guiding a manipulation
of the second manipulation part.

The controlling method of claim 12, further comprising:

based on receiving the input of the user manipulation of the second ma-
nipulation part, determining a manipulation state of the knob; and
based on determining that the knob is in a rotated state, maintaining a

turned-off state of the relay.
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