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(54) GAS COOKTOP APPLIANCE

(57) A gas cooktop appliance (10) includes a burner
(12A, 12B, 12C, 12D), a gas supply circuit (14) in fluid
communication with the burner (12A, 12B, 12C, 12D),
and a valve (16A, 16B, 16C, 16D) for controlling an
amount of gas supplied to the burner from the gas supply
circuit (14). An electrode (18A, 18B, 18C, 18D) is config-
ured to provide an ignition spark (20) and to obtain an

ionization current (22). A control system (100) is operably
coupled with the valve (16A, 16B, 16C, 16D) and is con-
figured to compare the ionization current (22) to a setting
of the valve and modify the amount of gas supplied to
the burner when the difference between the ionization
current (22) and the setting of the valve is outside a pre-
determined threshold.
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Description

BACKGROUND OF THE DISCLOSURE

[0001] The present disclosure generally relates to gas
cooktop, and, more specifically, to a gas burner with an
electrode that provides ignition of a gas and measures
ionization current.

SUMMARY OF THE DISCLOSURE

[0002] According to one aspect of the present disclo-
sure, a gas cooktop appliance includes a burner, a gas
supply circuit in fluid communication with the burner, and
a valve for controlling an amount of gas supplied to the
burner from the gas supply circuit. An electrode is con-
figured to provide an ignition spark and to obtain an ion-
ization current. A control system is operably coupled with
the valve and the electrode. The control system is con-
figured to compare the ionization current to a setting of
the valve and detect if a difference between the ionization
current and the setting of the valve is outside a predeter-
mined threshold. The control system is further configured
to modify the amount of gas supplied to the burner until
the difference is within the predetermined threshold.
[0003] According to another aspect of the present dis-
closure, a gas cooktop appliance includes a burner, a
gas supply circuit in fluid communication with the burner,
and a valve for controlling an amount of gas supplied to
the burner from the gas supply circuit. An electrode is
configured to provide an ignition spark and to obtain an
ionization current. A translation module is configured to
translate the ionization current to an analog voltage. A
control system is operably coupled with the valve and
the translation module. The control system is configured
to compare the analog voltage to a setting of the valve
and detectif a difference between the analog voltage and
the setting of the valve is outside a predetermined thresh-
old. The control system is further configured to modify
the amount of gas supplied to the burner until the differ-
ence is within the predetermined threshold.

[0004] According to yet another aspect of the present
disclosure, a gas cooktop appliance includes a burner,
a gas supply circuit in fluid communication with the burn-
er, and a valve for controlling an amount of gas supplied
to the burner from the gas supply circuit. An electrode is
configured to provide an ignition spark and to obtain an
ionization current. A control system is operably coupled
with the valve and the electrode. The control system is
configured to monitor the ionization currentand compare
the ionization current to a predictive model stored in a
memory of the control system to determine a presence
of a cooking vessel on the burner. The control system to,
upon determining an absence of the cooking vessel for
a first predetermined amount of time, generate a signal
to reduce the setting of the valve.

[0005] These and other features, advantages, and ob-
jects of the present disclosure will be further understood
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and appreciated by those skilled in the art by reference
to the following specification, claims, and appended
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the drawings:

FIG. 1 is a front perspective view of a gas cooktop
appliance, in accordance with an aspect of the
present disclosure;

FIG. 2 is a top schematic view of a gas cooktop ap-
pliance, in accordance with an aspect of the present
disclosure;

FIG. 3 is a disassembled top perspective view of a
burner for a gas cooktop appliance, in accordance
with an aspect of the present disclosure;

FIG. 4 is a schematic view of a control system for a
gas cooktop appliance, in accordance with an aspect
of the present disclosure;

FIG.5is a graphical representation of an analog volt-
age translated from an ionization current of a gas
cooktop appliance between a series of gas flow set-
tings, in accordance with an aspect of the present
disclosure;

FIG.6is a graphical representation of an analog volt-
age translated from an ionization current of a gas
cooktop appliance between an on position and an
off position without a cooking vessel, in accordance
with an aspect of the present disclosure; and
FIG.7 is a graphical representation of an analog volt-
age translated from an ionization current of a gas
cooktop appliance between an on position and an
off position with a cooking vessel, in accordance with
an aspect of the present disclosure.

[0007] The components in the figures are not neces-
sarily to scale, emphasis instead being placed upon il-

lustrating the principles described herein.

DETAILED DESCRIPTION

[0008] The presentillustrated embodiments reside pri-
marily in combinations of method steps and apparatus
components related to a gas burner with an electrode
that provides ignition of a gas and measures ionization
current. Accordingly, the apparatus components and
method steps have been represented, where appropri-
ate, by conventional symbols in the drawings, showing
only those specific details that are pertinent to under-
standing the embodiments of the present disclosure so
as not to obscure the disclosure with details that will be
readily apparent to those of ordinary skill in the art having
the benefit of the description herein. Further, like numer-
als in the description and drawings represent like ele-
ments.

[0009] For purposes of description herein, the terms
"upper," "lower," "right," "left," "rear," "front," "vertical,"
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"horizontal," and derivatives thereof shall relate to the
disclosure as oriented in FIG. 1. Unless stated otherwise,
the term "front" shall refer to the surface of the element
closer to an intended viewer, and the term "rear" shall
refer to the surface of the element further from the in-
tended viewer. However, it is to be understood that the
disclosure may assume various alternative orientations,
except where expressly specified to the contrary. It is
also to be understood that the specific devices and proc-
esses illustrated in the attached drawings, and described
in the following specification are simply exemplary em-
bodiments of the inventive concepts defined in the ap-
pended claims. Hence, specific dimensions and other
physical characteristics relating to the embodiments dis-
closed herein are not to be considered as limiting, unless
the claims expressly state otherwise.

[0010] The terms "including," "comprises," "compris-
ing," or any other variation thereof, are intended to cover
a non-exclusive inclusion, such that a process, method,
article, or apparatus that comprises a list of elements
does not include only those elements but may include
other elements not expressly listed or inherent to such
process, method, article, or apparatus. An element pre-
ceded by "comprises a ..." does not, without more con-
straints, preclude the existence of additional identical el-
ements in the process, method, article, or apparatus that
comprises the element.

[0011] Referring to FIGS. 1-7, reference numeral 10
generally designates a gas cooktop appliance. The gas
cooktop appliance 10 includes a burner 12A, agas supply
circuit 14 in fluid communication with the burner 12A, and
a valve 16A for controlling an amount of gas supplied to
the burner 12A from the gas supply circuit 14. An elec-
trode 18A is configured to provide an ignition spark 20
and to obtain an ionization current 22. A control system
100 is operably coupled with the valve 16A and is con-
figured to compare the ionization current 22 to a setting
of the valve 16A and modify the amount of gas supplied
to the burner 12A when the difference between the ion-
ization current 22 to the setting of the valve 16A is above
a predetermined threshold.

[0012] With reference now to FIGS. 1 and 2, the gas
cooktop appliance 10 may include a plurality of burners
12A-12D, each with a different electrode 18A-18D and
valve 16A-16D. The gas supply circuit 14 may provide
gas to each of the burners 12A-12D by operation of the
valves 16A-16D. Each electrode 18A-18D and each
valve 16A-16D may be electrically coupled to the control
system 100 via an electric circuit 24. In this manner, the
control system 100 may be configured to change a setting
of the valves 16A-16D and receive the ionization current
22 from the electrodes 18A-18D. The gas cooktop appli-
ance 10 may include a user interface 26 that includes
control knobs 28 (or other types of user inputs) for man-
ually adjusting corresponding valves 16A-16D between
settings. The settings include an off setting and a variable
temperature setting for providing a variety of tempera-
tures. The user interface 26 may also include buttons 30
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(e.g., push buttons or touch buttons) that allow a user to
input other operational parameters and preferences and
adisplay 32 that shows operational status and user input.
The gas cooktop appliance 10 may include an oven com-
partment 34 and a door 36 that provides access to the
oven compartment 34.

[0013] With reference now to FIG. 3, the burner 12A
is illustrated in a disassembled condition. It should be
appreciated that each of the burners 12B-12D may have
the same configuration as the burner 12A. The burner
12A may fluidically connect to the gas supply circuit 14
via a gas inlet 38 that supplies fuel to the burner 12A
through an injector orifice 40 at a terminal end of the gas
inlet 38. The injector orifice 40 may be secured in position
below a cooktop aperture 42 with a bracket 44 that is
fastened to an underside of a cooktop 46. A burner as-
sembly 48 may include a burner base 50 defining a ven-
turi opening 52, a swirl spreading disk 54 with a crenel-
lated outer wall 56, and an annular burning cap 58. The
annular burning cap 58 may direct gas and/or flame
through the crenellated outer wall 56. The electrode 18A
is positioned to provide the ignition spark 20 to the pro-
vided gas. The valve 16A may be coupled to the gas inlet
38 or anywhere along the gas supply circuit 14. Each
valve 16A-16D may be configured as a control valve that
receives instructions from the control system 100 and/or
manually opens via the knobs 28. In some embodiments,
a translation module 60 (e.g., a current-to-voltage con-
verter circuit) is electrically located between each of the
electrodes 18A-18D and the control system 100. The
translation module 60 may be singular or there may be
a translation module 60 associated with each electrode
18A-18D (e.g., four). The translation module 60 is con-
figured to receive the ionization current 22 from one of
the electrodes 18A-18D and provide an analog voltage
62 to the control system 100. The translation module 60
may be hardware (e.g., an integrated circuit), executable
instructions contained within the control system 100, or
combinations thereof. The ionization current 22 and the
analog voltage 62 may be directly proportional. The
translation module 60 may provide an output of the an-
alog voltage 62 within a range, for example, between 0
Vand 5 V.

[0014] Withreference nowtoFIG. 4, the control system
100 of the gas cooktop appliance 10 may include at least
one electronic control unit (ECU) 102. The at least one
ECU 102 may include the processor 104 and a memory
106. The processor 104 may include any suitable proc-
essor 104. Additionally, or alternatively, each ECU 102
may include any suitable number of processors, in addi-
tion to or other than the processor 104. The memory 106
may comprise a single disk or a plurality of disks (e.g.,
hard drives) and includes a storage managementmodule
that manages one or more partitions within the memory
106. In some embodiments, the memory 106 may include
flash memory, semiconductor (solid state) memory, or
the like. The memory 106 may include Random Access
Memory (RAM), a Read-Only Memory (ROM), Electrical-
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ly Erasable Programmable Read-Only Memory (EEP-
ROM), or a combination thereof. The memory 106 may
include instructions that, when executed by the processor
104, cause the processor 104 to, at least, perform the
functions associated with the components of the gas
cooktop appliance 10. A combination of components of
the cooktop appliance 10, including one, more, or each
of the valves 16A-16D, the electrodes 18A-18D, the user
interface 26, and the translation module 60 may, there-
fore, be controlled by the control system 100. The mem-
ory 106 may, therefore, include a vessel detection mod-
ule 108, a valve setting module 110, an ionization current
heat profile 112, and operational parameter module 114.
[0015] With reference to FIGS. 4-6, the control system
100 (e.g., the processor 104) may be configured to re-
ceive the ionization current 22 from the electrodes 18A-
18D and/or the analog voltage 62 from the translation
module 60. For example, FIG. 5 illustrates the analog
voltage 62 from the translation module 60 with a series
of valve settings corresponding to gas output. When the
flame is on, air around the burner 12A is ionized causing
change in the ionization current 22 and, therefore, also
the analog voltage 62. The control system 100 (e.g., the
processor 104) may be configured to compare the ioni-
zation current 22 and/or the analog voltage 62 with the
ionization current heat profile 112 to determine the pres-
ence of the flame and extrapolate a present flame output
of the burner 12A by the magnitude of the ionization cur-
rent 22 and/or the analog voltage 62. In other words, the
ionization current heat profile 112 may include predictive
models (e.g., temperature profiles) or other translational
algorithms that, once the ionization current 22 and/or the
analog voltage 62 is received, can be used to extrapolate
the flame output. In this manner, the control system 100
(e.g., the processor 104) may be configured to compare
the present flame output of the burner 12A with the valve
setting (e.g., via the valve setting module 110) to deter-
mine if the present flame output of the burner 12A cor-
responds to the expected flame output associated with
the valve setting. More particularly, the valves 16A-16D
may include a plurality of settings that correspond to pre-
dicted models of expected flame output for those settings
that are saved in the valve setting module 110.

[0016] In some embodiments, the control system 100
(e.g., the processor 104) may be configured to automat-
ically modify the valve setting and/or generate a notifica-
tion for a user to manually modify the valve setting upon
a determination that the present flame output is different
than the expected flame output by the predetermined
threshold (e.g., 5% difference or greater, 10% difference
or greater, 15% difference or greater, 20% difference or
greater, 25% difference or greater, or 30% difference or
greater). Accordingly, accuracy of the valve setting may
be maintained over the operational life of the gas cooktop
appliance 10 such that a user input to the valve setting
results in the expected flame output. The valve setting
module 110 may receive inputs from the user interface
26. For example, the valve setting module 110 may re-
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ceive inputs based on a setting selected on an associated
one of the knobs 28 or other types of heat setting user
inputs (e.g., buttons that select a specific temperature or
setting that may be graphically generated on the display
32).

[0017] With reference nowto FIGS. 6 and 7, the analog
voltage 62 is illustrated without a cooking vessel (e.g., a
pan, pot, plate, and/or the like) on the burner 12A (FIG.
6) and with the cooking vessel on the burner 12A (FIG.
7). The ionization current22 changes (i.e., and the analog
voltage 62 likewise changes) as a result of the size of
the flame but also as a result of a change to the shape
of the flame. These changes follow predictive models
(e.g., saved in the operational parameter module 114)
that can be used to determine if a cooking vessel is lo-
cated on the burner 12A or if the placement of the cooking
vessel is correct. Therefore, as a cooking vessel is placed
on the burner 12A, the ionization current 22 and the an-
alog voltage 62 change. In this manner, the control sys-
tem 100 (e.g., the processor 104) may be configured to
determine if the cooking vessel is located on the burner
12A. For example, the vessel detection module 108 may
include instructions (e.g., profile data) for the processor
104 to compare with the ionization current 22 and/or the
analog voltage 62 to determine the presence, absence,
or incorrect (e.g., off-center) placement of the cooking
vessel. In this manner, the control system 100 (e.g., the
processor 104) may change the valve setting and/or gen-
erate a notification to a user based on the presence, ab-
sence, or incorrect placement of the cooking vessel.
[0018] For example, upon a determination of the pres-
ence of the cooking vessel, the control system 100 (e.g.,
the processor 104) may be configured to modify the valve
setting (e.g., to increase the present flame output). In
some embodiments, the gas cooktop appliance 10 may
have an active cooking setting (e.g., selectable via the
userinterface 26 and/or as a standard operation principle
of the cooktop appliance 10) that permits automatic mod-
ification of the valve setting. In some embodiments, upon
a determination of the absence of the cooking vessel,
the control system 100 (e.g., the processor 104) may be
configured to modify the valve setting. For example, if
the valve setting is on and the flame is detected, a pre-
determined amount of time without the presence of the
cooking vessel may result in the valve setting being
turned down to a non-zero setting or completely off. In
some embodiments, if the valve setting is on and the
flame is detected, a predetermined amount of time with-
out the presence of the cooking vessel may resultin gen-
erating a notification to a user to adjust the valve setting
or otherwise place the cooking vessel on the burner 12A.
In some embodiments, the control system 100 may be
configured to, if the valve setting is on and the flame is
detected a predetermined amount of time without the
presence of the cooking vessel, first generate a notifica-
tion to a userorturn the burner down. Then after a second
predetermined amount of time that is longer than the first
predetermined amount of time, completely turn the valve
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off so that gas is no longer supplied to the burner 12A.
The first predetermined amount of time may be 10 sec-
onds or more, 15 seconds or more, 20 seconds or more,
30 seconds or more, or 1 minute or less and the second
predetermined threshold may be double the first prede-
termined threshold (e.g., after an additional 10 seconds
or more, 15 seconds or more, 20 seconds or more, 30
seconds or more, or 1 minute or less). In some embod-
iments, the control system 100 (e.g., the processor 104)
may be configured to determine that the cooking vessel
is only partially located over the burner 12A (i.e., that the
cooking vessel is incorrectly placed on the burner 12A).
Upon determining incorrect placement of the cooking
vessel, the control system 100 (e.g., the processor 104)
may be configured to generate a notification to the user
and/or adjust (e.g., reduce) the valve setting.

[0019] With reference now to FIGS. 1-7, it should be
appreciated that the control system 100 may make de-
terminations via communication signals from the valves
16A-16D, the electrodes 18A-18D, the user interface 26,
and the translation module 60 as described herein. The
determinations may include cooking vessel identification,
accuracy of the valve settings, and other functions and
methodologies described herein. Once the determination
is made, the control system 100 may be configured to
automatically adjust the valve settings or generate alerts
to instruct the user to manually make changes to the valve
settings. The alerts may be generated visually on the
display 32 or audibly via the user interface 26 or another
component. In some embodiments, the control system
100 may generate an alert and automatically make
changes to the valve setting, such that the alert simply
notifies a user.

[0020] The disclosure herein is further summarized in
the following paragraphs and is further characterized by
combinations of any and all of the various aspects de-
scribed therein.

[0021] According to a first aspect of the present disclo-
sure, a gas cooktop appliance includes a burner, a gas
supply circuit in fluid communication with the burner, and
a valve for controlling an amount of gas supplied to the
burner from the gas supply circuit. An electrode is con-
figured to provide an ignition spark and to obtain an ion-
ization current. A control system is operably coupled with
the valve and the electrode. The control system is con-
figured to compare the ionization current to a setting of
the valve and detect if a difference between the ionization
current and the setting of the valve is outside a predeter-
mined threshold. The control system is further configured
to modify the amount of gas supplied to the burner until
the difference is within the predetermined threshold.
[0022] Inasecond aspectaccording to aspectone, the
ionization current is translated into an analog voltage by
a translation module prior to being compared with the
setting of the valve.

[0023] In a third aspect according to aspect two, the
control system s further configured to monitor the analog
voltage and compare the analog voltage to a predictive
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model stored in a memory of the control system to de-
termine a presence of a cooking vessel on the burner; or
the control system is configured to monitor the ionization
current and compare the ionization current to a predictive
model stored in a memory of the control system to de-
termine a presence of a cooking vessel on the burner.
[0024] In afourth aspectaccording to aspectthree, the
control system is further configured to, upon determining
an absence of a cooking vessel for a first predetermined
amount of time, reduce the setting of the valve.

[0025] In a fifth aspect according to aspect four, after
the first predetermined amount of time, the setting of a
valve is reduced to off.

[0026] In a sixth aspect according to aspect four, after
the first predetermined amount of time, the setting of a
valve is reduced to a lower, non-zero setting.

[0027] In a seventh aspect according to aspect four or
six, after a second predetermined amount of time that is
greater than the first predetermined amount of time the
setting of the valve is turned to off.

[0028] In an eighth aspect according to any of aspects
three to seven, the control system is further configured
to, upon determining an absence of a cooking vessel for
a first predetermined amount of time or for the first pre-
determined amount of time, generate a notification to a
user.

[0029] In a ninth aspect according to aspect eight, the
control system is further configured to generate the no-
tification to the user audibly.

[0030] In a tenth aspect according to aspect eight or
nine, the notification includes an alert for the user to man-
ually reduce the setting of the valve.

[0031] In an eleventh aspect according to any one of
aspects two to ten, the control system includes a memory
and a processor, the memory includes instructions that
cause the processor to compare the analog voltage to a
temperature profile of the setting of the valve.

[0032] In a twelfth aspect according to any one of as-
pects two to eleven, the translation module includes a
current-to-voltage converter circuit.

[0033] In a thirteenth aspect according to any one of
aspects one to three, the control system is further con-
figured to: upon determining an absence of the cooking
vessel for a first predetermined amount of time, generate
a signal for a user to manually reduce the setting of the
valve.

[0034] In a fourteenth aspect according to any one of
aspects one to three, the control system is further con-
figured to: upon determining an absence of the cooking
vessel for a first predetermined amount of time, generate
a signal to automatically reduce the setting of the valve.
[0035] In a fifteenth aspect according to any one of
aspects one to fourteen, the control systemis further con-
figured to: associate the predetermined threshold with a
present flame output and an expected flame output.
[0036] Inasixteenthaspectaccordingto aspectfifteen,
the predetermined threshold is a 5% difference or greater
between the present flame outputand the expected flame



9 EP 4 386 265 A1 10

output.

[0037] According to a seventeenth aspect of the
present disclosure, a gas cooktop appliance includes a
burner, a gas supply circuit in fluid communication with
the burner, and a valve for controlling an amount of gas
supplied to the burner from the gas supply circuit. An
electrode is configured to provide an ignition spark and
to obtain an ionization current. A translation module is
configured to translate the ionization current to an analog
voltage. A control system is operably coupled with the
valve and the translation module. The control system is
configured to compare the analog voltage to a setting of
the valve and to detect if a difference between the analog
voltage and the setting of the valve is outside a prede-
termined threshold. The control system is further config-
ured to modify the amount of gas supplied to the burner
until the difference is within the predetermined threshold.
[0038] In an eighteenth aspect according to aspect
seventeen, the translation module includes a current-to-
voltage converter circuit.

[0039] In anineteenth aspect according to aspect sev-
enteen or eighteen, the control system is further config-
ured to monitor an analog voltage and compare the an-
alog voltage to a predictive model stored in a memory of
the control system to determine a presence of a cooking
vessel on a burner.

[0040] In atwentieth aspect according to aspect nine-
teen, the control system is further configured to, upon
determining an absence of a cooking vessel for a first
predetermined amount of time, reduce a setting of a
valve.

[0041] In a twenty-first aspect according to aspect
twenty, after the first predetermined amount of time, the
setting of the valve is reduced to a lower, non-zero set-
ting.

[0042] In atwenty-second aspect according to aspect
twenty or twenty-one, after a second predetermined
amountoftime thatis greater than the first predetermined
amount of time, the setting of the valve is turned to off.
[0043] In a twenty-third aspect according to aspect
nineteen, the control system is further configured to, upon
determining an absence of a cooking vessel for a first
predetermined amount of time, generate a notification to
a user.

[0044] In a twenty-fourth aspect according to aspect
twenty-three, the control system is further configured to
generate the notification to the user audibly.

[0045] According to twenty-fifth aspect of the present
disclosure, a gas cooktop appliance includes a burner,
a gas supply circuit in fluid communication with the burn-
er, and a valve for controlling an amount of gas supplied
to the burner from the gas supply circuit. An electrode is
configured to provide an ignition spark and to obtain an
ionization current. A control system is operably coupled
with the valve and the electrode. The control system is
configured to monitor the ionization currentand compare
the ionization current to a predictive model stored in a
memory of the control system to determine a presence
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of a cooking vessel on the burner. The control system is
further configured to, upon determining an absence of
the cooking vessel for a first predetermined amount of
time, generate a signal to reduce the setting of the valve.
[0046] In a twenty-sixth aspect according to aspect
twenty-five, the signal includes an alert for a user to man-
ually reduce the setting of the valve.

[0047] In atwenty-seventh aspect according to aspect
twenty-five or twenty-six, the signal is transmitted to the
valve to automatically reduce the setting of the valve.
[0048] It will be understood by one having ordinary skill
in the art that construction of the described disclosure
and other components is not limited to any specific ma-
terial. Other exemplary embodiments of the disclosure
disclosed herein may be formed from a wide variety of
materials, unless described otherwise herein.

[0049] For purposes of this disclosure, the term "cou-
pled" (in all of its forms, couple, coupling, coupled, etc.)
generally means the joining of two components (electrical
or mechanical) directly or indirectly to one another. Such
joining may be stationary in nature or movable in nature.
Such joining may be achieved with the two components
(electrical or mechanical) and any additional intermedi-
ate members being integrally formed as a single unitary
body with one another or with the two components. Such
joining may be permanent in nature or may be removable
or releasable in nature unless otherwise stated.

[0050] Itis also important to note that the construction
and arrangement of the elements of the disclosure as
shown in the exemplary embodiments is illustrative only.
Although only a few embodiments of the presentinnova-
tions have been described in detail in this disclosure,
those skilled in the art who review this disclosure will
readily appreciate that many modifications are possible
(e.g., variations in sizes, dimensions, structures, shapes
and proportions of the various elements, values of pa-
rameters, mounting arrangements, use of materials,
colors, orientations, etc.) without materially departing
from the novel teachings and advantages of the subject
matter recited. For example, elements shown as integral-
ly formed may be constructed of multiple parts or ele-
ments shown as multiple parts may be integrally formed,
the operation of the interfaces may be reversed or oth-
erwise varied, the length or width of the structures and/or
members or connectors or other elements of the system
may be varied, and the nature or number of adjustment
positions provided between the elements may be varied.
It should be noted that the elements and/or assemblies
of the system may be constructed from any of a wide
variety of materials that provide sufficient strength or du-
rability, in any of a wide variety of colors, textures, and
combinations. Accordingly, all such modifications are in-
tended to be included within the scope of the present
innovations. Other substitutions, modifications, changes,
and omissions may be made in the design, operating
conditions, and arrangement of the desired and other
exemplary embodiments without departing from the spirit
of the present innovations.
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[0051] It will be understood that any described proc-
esses or steps within described processes may be com-
bined with other disclosed processes or steps to form
structures within the scope of the present disclosure. The
exemplary structures and processes disclosed herein
are for illustrative purposes and are not to be construed
as limiting.

Claims
1. A gas cooktop appliance (10) comprising:

a burner (12A, 12B, 12C, 12D);

a gas supply circuit (14) in fluid communication
with the burner (12A, 12B, 12C, 12D);

a valve (16A, 16B, 16C, 16d) for controlling an
amount of gas supplied to the burner (12A, 12B,
12C, 12D) from the gas supply circuit;

an electrode (18A, 18B, 18C, 18D) configured
to provide an ignition spark (20) and to obtain
an ionization current (22); and

a control system (100) is operably coupled with
the valve and the electrode, the control system
(100) is configured to:

compare the ionization current (22) to a set-
ting of the valve (16A, 16B, 16C, 16D);
detect if a difference between the ionization
current (22) and the setting of the valve
(16A, 16B, 16C, 16D) is outside a predeter-
mined threshold; and

modify the amount of gas supplied to the
burner (12A, 12B, 12C, 12D) until the differ-
ence is within the predetermined threshold.

2. The gas cooktop appliance (10) of claim 1, wherein
the ionization current (22)is translated into an analog
voltage (62) by a translation module (60) prior to be-
ing compared with the setting of the valve (16A, 16B,
16C, 16D).

3. The gas cooktop appliance (10) of claim 2, wherein
the control system (100) s further configured to mon-
itor the analog voltage (62) and compare the analog
voltage (62) to a predictive model stored ina memory
(106) of the control system (100) to determine a pres-
ence of a cooking vessel on the burner (12A, 12B,
12C, 12D).

4. The gas cooktop appliance (10) of claim 3, wherein
the control system (100) is further configured to, up-
on determining an absence of the cooking vessel for
afirst predetermined amount of time, reduce the set-
ting of the valve (16A, 16B, 16C, 16D).

5. The gas cooktop appliance (10) of claim 4, wherein
after the first predetermined amount of time, the set-
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10.

1.

12.

13.

14.

15.

ting of the valve (16A, 16B, 16C, 16D) is reduced to
off.

The gas cooktop appliance (10) of claim 4, wherein
after the first predetermined amount of time, the set-
ting of the valve (16A, 16B, 16C, 16D) is reduced to
a lower, non-zero setting.

The gas cooktop appliance (10) of claim 6, wherein
after a second predetermined amount of time that is
greater than the first predetermined amount of time,
the setting of the valve (16A, 16B, 16C, 16D) is
turned to off.

The gas cooktop appliance (10) of any one of claims
3-7, wherein the control system (100) is further con-
figured to, upon determining an absence of the cook-
ing vessel for a first predetermined amount of time,
generate a notification to a user.

The gas cooktop appliance (10) of claim 8, wherein
the control system (100) is further configured to gen-
erate the notification to a user audibly.

The gas cooktop appliance (10) of claim 8, wherein
the notification includes an alert for a user to manu-
ally reduce the setting of the valve (16A, 16B, 16C,
16D).

The gas cooktop appliance (10) of any one of claims
4-10, wherein the control system (100) includes a
memory (106) and a processor (104), the memory
(106) including instructions that cause the processor
(104) to compare the analog voltage (62) to a tem-
perature profile of the setting of the valve (16A, 16B,
16C, 16D).

The gas cooktop appliance (10) of any one of claims
1-11, wherein the translation module (60) includes
a current-to-voltage converter circuit (60).

The gas cooktop appliance (10) of claim 1, wherein
the control system (100) is further configured to:
upon determining an absence of the cooking vessel
for a first predetermined amount of time, generate a
signal for a user to manually reduce the setting of
the valve (16A, 16B, 16C, 16D).

The gas cooktop appliance (10) of claim 1, wherein
the control system (100) is further configured to:
upon determining an absence of the cooking vessel
for a first predetermined amount of time, generate a
signal to automatically reduce the setting of the valve
(16A, 16B, 16C, 16D).

The gas cooktop appliance (10) of claim 1, wherein
the control system (100) is further configured to:
associate the predetermined threshold with a



13 EP 4 386 265 A1

present flame output and an expected flame output,
the predetermined threshold being a 5% difference
or greater between the present flame output and the
expected flame output.
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