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GRILL SAFETY SYSTEMS AND METHODS 

[0001] The present application claims a bene?t of an 
earlier ?ling date of a US. Provisional Application Which is 
entitled “Grill Safety Systems and Methods” and ?led on 
Apr. 19, 2004 by the same Applicant and Which bears a US. 
Ser. No. 60/563,148, an entire portion of Which is to be 
incorporated by reference herein. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to various 
grill assemblies capable of generating heat from various 
energy sources. More particularly, the present invention 
relates safety grill assemblies including various control 
members capable of detecting unintended heating by their 
heating elements and terminating such heating upon detect 
ing such unintended operations. The present invention also 
relates to various methods of detecting such unintended 
heating by the heating elements of various grill assemblies 
and terminating such unintended operations. The present 
invention further relates to various processes for providing 
various control members and such grill assemblies With such 
control members. The control members of the present inven 
tion may also be incorporated into grill assemblies designed 
to generate such heat by, e.g., burning gas, ?oWing electric 
ity, irradiating electromagnetic Waves, and the like. In addi 
tion, the control members of the present invention may be 
implemented into grills for cooking food, heating interior, 
and the like, and into stationary as Well as portable grills. 

BACKGROUND OF THE INVENTION 

[0003] Various grills have been in use to provide heat 
required for boiling Water, preparing food, and so on. As the 
mankind has resorted to different energy sources, the grills 
have evolved as Well. For example, earlier grills used coals 
and Woods as an energy source. With the advent of tech 
nology for producing combustible gas, storing such gas in 
containers, and providing a netWork of pipes to deliver such 
gas to individual buildings, such gas has become a primary 
energy source for various cooking grills. After electricity has 
found its Way into such grills, the gas and electric grills are 
noW the most common appliances Which can be found in 
every household. 

[0004] Despite its evolution, both the gas and electric 
grills share many features With their ancestors. For example, 
the grills have on-off sWitches With Which an user may turn 
on and off heating elements thereof. More particularly, such 
sWitches are generally manual sWitches and, accordingly, 
once the user moves the sWitch to its on-position, such a 
sWitch remains in the on-position only until the user moves 
the sWitch back to its off-position. Thus, as the user moves 
the sWitch to the on-position, the gas or electricity is 
constantly supplied to the heating element of the grill, 
regardless of intention of the user in case he or she should 
forget to turn the grill off. 

[0005] In addition, When the user intends to turn off the 
grill but fails to move the sWitch completely to its off 
position, the gas or electricity is sloWly but constantly 
supplied to the grill, leading to Waste of valuable energy 
sources. Severe problems may also arise as the user acci 
dentally moves the sWitch of the gas grill to its on-position 
but does not ignite the gas or When a ?ame of the grill is 
extinguished against intention of the user by strong Wind or 
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by Water or food spilt from a container disposed over the 
heating element of the grill. This not only Wastes the gas but 
also causes a buildup of gas inside a kitchen, Which may lead 
to toxic condition as Well as create ?re haZard. Even When 

the user intends to turn on the gas (and electric) grill and the 
?ame is kept on, the user may forget to turn off the grill in 
time, leading to combustion of the foods inside the container 
and ?re haZard. Alternatively, When the grill assembly has a 
timer, the user may set an excessive period of time thereinto, 
Which may lead to combustion of food. 

[0006] Accordingly, there is a need for gas or electric grills 
Which may detect unintended heating by their heating ele 
ments and terminate the unintended heating by cutting off 
supply of the energy source thereto or by moving the 
sWitches to their off-positions. There also is a need for gas 
or electric grills Which may detect unintended overcooking 
or burning of foods and terminate such by similarly cutting 
off supply of the energy source thereto or by moving their 
sWitches to their off-positions. 

SUMMARY OF THE INVENTION 

[0007] The present invention generally relates to various 
grill assemblies capable of generating heat from various 
energy sources. More particularly, the present invention 
relates safety grill assemblies including various control 
members capable of detecting unintended heating by their 
heating elements and terminating such heating upon detect 
ing such unintended operations. The present invention also 
relates to various methods of detecting such unintended 
heating by the heating elements of various grill assemblies 
and terminating such unintended operations. The present 
invention further relates to various processes for providing 
various control members and such grill assemblies With such 
control members. 

[0008] As Will be described in greater detail beloW, vari 
ous grill assemblies according to this invention may be used 
to prevent ?re haZards and/or gas poisoning Which may 
occur due to user’s mistakes or other unforeseeable circum 
stances. For example, an user may turn on the grill but not 
accidentally check Whether gas is properly ignited. In case 
the gas is not ignited, such gas Will leak and poison an area 
around the grill such as a kitchen or a dining room. In 
another example, the user may turn on the gas and success 
fully ignite such gas, but its ?ame goes off When Water or 
food boils and spills onto such ?ame. The gas then leaks 
until it poisons a neighboring area. In another example, the 
user may turn on the gas and successfully ignite the gas, but 
gas supply may be terminated due to malfunction of the grill 
or gas supplier, construction of a gas supply line, and the 
like. When the gas supply is back on, such gas Will leak and 
poison the area. Such gas leak may not only poison persons 
and animals in the above area but also cause explosion When 
the user ignites a cigarette or causes a electric spark. In yet 
another example, the user may properly turn on the gas and 
ignite such but forget to turn it off. As a result, the grill 
overcooks food disposed thereon, burns the food, and causes 
excessive heating of the grill, container, and food, While 
generating fumes and smokes, and even causing ?re. 
Although electric grills may not cause the gas poisoning, 
unintended heating of their electric coils may burn the 
unWary user and even cause ?re. Various grill safety systems 
of this invention are aimed to prevent these accidents by 
sensing unintended operation of the grill and cutting off 
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supply of various energy source to the grill upon detecting 
such an operation. As Will be described in greater detail 
below, the grill assemblies of this invention may incorporate 
various sensors for detecting unintended operation thereof. 

[0009] The control members of the present invention may 
be incorporated into grill assemblies Which are designed to 
provide such heat by burning gas, ?oWing electricity, emit 
ting electromagnetic Waves, and so on. In addition, the 
control members of the present invention may be imple 
mented into grills for cooking food, heating interior, and the 
like, may be incorporated into stationary and portable grills, 
may be implemented into various ovens, burners, ?re places, 
and others Which generally require burning combustible gas 
or require electricity for generating heat. 

[0010] In one aspect of the present invention, a grill 
assembly may have at least one heating element arranged to 
convert input energy into heat. 

[0011] In one exemplary embodiment, a grill assembly 
includes at least one ?rst sensor, at least one second sensor, 
and at least one control member. The ?rst sensor is arranged 
to monitor supply of the input energy to the heating element, 
While the second sensor is arranged to sense intention of an 
user to generate such heat by the heating element. The 
control member is arranged to couple With the ?rst and 
second sensors and then to initiate a safety protocol upon 
detecting the supply of the gas to the heating element and 
absence of the intention of the user to generate the heat by 
the heating element. 

[0012] In another exemplary embodiment, a grill assembly 
may have at least one ?rst sensor, at least one second sensor, 
and at least one control member. Such a ?rst sensor is 
arranged to be disposed betWeen a source of the input energy 
and heating element and to monitor supply of such input 
energy to the heating element, While the second sensor is 
arranged to be disposed adjacent to such a heating element 
and to sense intention of an user to generate the heat by such 
a heating element. The control member is arranged to couple 
With the ?rst and second sensors and to initiate a safety 
protocol upon detecting such supply of the input energy to 
the heating element and absence of such intention of the user 
to generate the heat by the heating element. 

[0013] In another aspect of the present invention, a grill 
assembly may also have at least one heating element 
arranged to generate heat from combustion of gas supplied 
thereto. 

[0014] In one exemplary embodiment, such a grill assem 
bly includes at least one ?rst sensor, at least one second 
sensor, and at least one control member. The ?rst sensor is 
arranged to monitor supply of the gas to the heating element, 
While the second sensor is arranged to monitor the combus 
tion of the gas in the heating element. The control member 
is arranged to operatively couple With both of the ?rst and 
second sensors and to initiate a safety protocol upon detect 
ing the supply of the gas to the heating element during 
absence of the combustion of the gas in the heating element. 

[0015] In another exemplary embodiment, such a grill 
assembly may include at least one How sensor, at least one 
temperature sensor, and at least one control member. Such a 
How sensor is arranged to be disposed betWeen a source of 
the gas and heating element and to monitor supply of the gas 
to the heating element, and the temperature sensor is 
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arranged to sense temperature of the heating element and to 
monitor the combustion of the gas in the heating element. 
The control member is arranged to be operatively coupled to 
such sensors and to initiate a safety protocol upon detecting 
the supply of the gas to the heating element during absence 
of the combustion of the gas in the heating element. 

[0016] In another exemplary embodiment, such a grill 
assembly may include at least one How sensor, at least one 
mass detection sensor, and at least one control member. The 
How sensor is arranged to be disposed betWeen a source of 
the gas and heating element and to monitor supply of the gas 
to the heating element, While the mass detection sensor is 
arranged to be disposed near the heating element and to 
sense the gas Which is emitted from the heating element 
Without going through the combustion. The control member 
is arranged to operatively couple With the sensors and to 
initiate a safety protocol upon detecting the supply of the gas 
to the heating element during absence of the combustion of 
the gas in the heating element. 

[0017] In another aspect of the present invention, a grill 
assembly may be provided With at least one heating element 
and at least one sWitch, Where the heating element is 
arranged to generate heat from combustion of gas supplied 
thereto, While the sWitch is arranged to operate betWeen an 
off position and at least one open position and to control an 
amount of the gas supplied to the heating element. 

[0018] In one exemplary embodiment, a grill assembly 
includes at least one ?rst sensor, at least one second sensor, 
and at least one control member. The ?rst sensor is arranged 
to sense supply of the gas to the heating element based upon 
a How of the gas to the heating element and/or the position 
of the sWitch, While the second sensor is arranged to monitor 
the combustion of the gas in the heating element from 
temperature of the heating element and/or presence of the 
gas Which is emitted from the heating element Without going 
through the combustion. The control member is arranged to 
operatively couple With both of the ?rst and second sensors 
and to initiate a safety protocol upon detecting such supply 
of the gas to the heating element during absence of such 
combustion of the gas in the heating element. 

[0019] In another exemplary embodiment, a grill assembly 
may include a How and/or position sensor, a temperature 
and/or mass detection sensor, and at least one control 
member. The How sensor may be arranged to to be disposed 
betWeen a source of the gas and the heating element and to 
monitor a How of the gas to the heating element, While the 
position sensor is arranged to be operatively coupled to the 
sWitch and to monitor disposition of the sWitch in its off 
and/or on-positions. The temperature sensor is arranged to 
monitor temperature of the heating element, While the mass 
detection sensor is arranged to monitor presence of the gas 
emitted from the heating element Without going through 
such combustion. The control member may be arranged to 
operatively couple With the How and/or position sensors, to 
operatively couple With the temperature and/or mass detec 
tion sensors, and to initiate a safety protocol upon detecting 
gas supply to the heating element during absence of the 
combustion of the gas in the heating element. 

[0020] Embodiments of the foregoing tWo aspects of the 
present invention may include one or more of the folloWing 
features. 

[0021] The ?rst sensor may be a How and/or position 
sensor capable of to detecting the supply of the gas to the 
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heating element, Whereas the second sensor may be a 
temperature and/or mass detection sensor capable of detect 
ing the combustion of the gas. The safety protocol includes, 
e.g., termination of the supply of the gas, issuance of an 
alarm, generating a Warning signal followed by the forego 
ing termination and/or issuance, and the like. The grill 
assembly may also include an actuator member for termi 
nating the supply of the gas. 

[0022] In another aspect of the present invention, a grill 
assembly may also have at least one heating element 
arranged to generate heat from electric current supplied 
thereto. 

[0023] In one exemplary embodiment, a grill assembly 
may have at least one ?rst sensor, at least one second sensor, 
and at least one control member. The ?rst sensor is arranged 
to monitor supply of the current to the heating element, and 
the second sensor is arranged to sense an unintended heating 
of the heating element. The control member is arranged to be 
operatively coupled to such sensors and to initiate a safety 
protocol upon detecting the supply of the current to the 
heating element as Well as the unintended heating of the 
heating element. 

[0024] In another exemplary embodiment, a grill assembly 
includes at least one ?rst sensor, at least one second sensor, 
and at least one control member. The ?rst sensor is arranged 
to monitor supply of the current to the heating element, 
While the second sensor is arranged to sense an activity of an 
user Within a preset distance of the heating element. The 
control member is arranged to operatively couple With such 
sensors and to initiate a safety protocol upon detecting the 
supply of the current to the heating element during absence 
of the activity of the user. 

[0025] In another exemplary embodiment, a grill assembly 
includes at least one How sensor, a mass and/or motion 
sensor, and at least one control member. The How sensor is 
arranged to be disposed betWeen a source of the current and 
the heating element and to monitor supply of the current to 
the heating element, the mass sensor is arranged to sense 
presence of an object disposed over or on the heating 
element, While the motion sensor is arranged to sense a 
movement of an user Within a preset distance of the heating 
element. The control member may be arranged to opera 
tively couple With such sensors and then to initiate a safety 
protocol upon detecting such supply of the current to the 
heating element during absence of the object over the 
heating element and/or movement of the user. 

[0026] In another aspect of the present invention, a grill 
assembly may also have at least one heating element and at 
least one sWitch, Where the heating element is arranged to 
generate heat from electric current supplied thereto, and 
Where the sWitch is arranged to operate betWeen an off 
position and at least one open position and to control an 
amount of the current supplied to the heating element. 

[0027] In one exemplary embodiment, a grill assembly 
includes at least one ?rst sensor, at least one second sensor, 
and at least one control member. The ?rst sensor is arranged 
to monitor supply of the current to the heating element based 
upon a current How to the heating element and/or position of 
the sWitch, While the second sensor is arranged to sense an 
activity of an user Within a preset distance of the heating 
element based upon presence of an object over the heating 
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element and/or movement of the user Within the preset 
distance. The control member is arranged to operatively 
couple With the above sensors and to initiate a safety 
protocol upon detecting the supply of the current to the 
heating element as Well as absence of the activity. 

[0028] In another exemplary embodiment, a grill assembly 
may include a How and/or position sensor, a mass and/or 
motion sensor, and at least one control member. Such a How 
sensor is arranged to be disposed betWeen a source of the 
current and heating element and to monitor a How of the 
current to the heating element, While the position sensor is 
arranged to operatively couple With the sWitch and to sense 
disposition of the sWitch in the off- and/or on-positions. The 
mass sensor is arranged to sense presence of an object on or 
over the heating element, While the motion sensor is 
arranged to monitor movement of an user Within another 
preset distance of the user. The control member is arranged 
to operatively couple With the How and/or position sensors, 
to operatively couple With the mass and/or motion sensors, 
and to initiate a safety protocol upon detecting supply of 
such current to the heating element during absence of the 
object over the heating element and/or the movement Within 
the preset distance. 

[0029] Embodiments of the foregoing tWo aspects of the 
present invention may include one or more of the folloWing 
features. 

[0030] The ?rst sensor may be any ?oW and/or position 
sensors capable of detecting such supply of the current, 
Whereas the second sensor may be any mass and/or motion 
detection sensors capable of detecting such activity. The 
unintended heating may include heating Without presence of 
the user, heating Without any object over the heating ele 
ment, and the like. The safety protocol includes, e.g., ter 
mination of the supply of the current, issuance of an alarm, 
generating a Warning signal and then performing above 
termination and/or issuance, and so on. The grill assembly 
may include an actuator member capable of terminating the 
supply of the current 

[0031] In another aspect of the present invention, a grill 
assembly may include a chamber and at least one heating 
element Which is arranged to generate electromagnetic 
Waves, to supply the Waves into the chamber, and to heat an 
object placed in the chamber. 
[0032] In one exemplary embodiment, a grill assembly 
includes at least one ?rst sensor, at least one second sensor, 
and at least one control member. The ?rst sensor is arranged 
to monitor supply of the Waves into the chamber, While the 
second sensor is arranged to sense an unintended Wave 
emission into the chamber. The control member is arranged 
to operatively couple With the above sensors and to initiate 
a safety protocol upon detecting the supply of the current to 
the heating element as Well as the unintended emission of the 
Waves. 

[0033] In another exemplary embodiment, a grill assembly 
may also include at least one ?rst sensor, at least one second 
sensor, and at least one control member. Such a ?rst sensor 
is arranged to monitor supply of the Waves into the chamber, 
While the second sensor is arranged to sense an activity of an 
user Within a preset distance of the heating element. The 
control member is arranged to operatively couple With such 
sensors and to initiate a safety protocol upon detecting the 
supply of the Waves into the chamber during absence of the 
activity of the user. 
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[0034] In another exemplary embodiment, a grill assembly 
include a How and/or Wave sensor, a mass and/or motion 
sensor, and at least one control member. The How sensor 
may be disposed betWeen a source of the Waves and a source 
of electric current supplying electric current to such a source 
and arranged to monitor supply of the current to the source, 
Whereas the Wave sensor may be disposed in the chamber 
and arranged to monitor application of the Waves into the 
chamber. The mass sensor is arranged to sense presence of 
an object inside the chamber, and the motion sensor is 
arranged to sense a movement of an user Within a preset 
distance from the chamber. The control member may be 
arranged to operatively couple With the above sensors and to 
initiate a safety protocol upon detecting supply of the current 
beyond a preset value and/or application of the Waves into 
the chamber during absence of the object inside the chamber 
and/or the movement of the user. 

[0035] In another aspect of the present invention, a grill 
assembly may include a chamber, at least one heating 
element, and at least one sWitch. The heating element 
generates electromagnetic Waves and supplies such Waves 
into the chamber in order to heat an object disposed in the 
chamber, While the sWitch operates betWeen an off position 
and at least one open position and controls an amount of the 
Waves supplied into the chamber. 

[0036] In one exemplary embodiment, a grill assembly 
includes at least one ?rst sensor, at least one second sensor, 
and at least one control member. The ?rst sensor is arranged 
to monitor supply of the Waves into the chamber based upon 
emission of the Waves, presence of the Waves in the cham 
ber, and/or position of the sWitch, Whereas the second sensor 
is arranged to sense an activity of an user Within a preset 
distance of the heating element based upon presence of an 
object inside the chamber and/or the movement of the user 
Within the preset distance. The control member may be 
arranged to operatively couple With the sensors and to 
initiate a safety protocol upon detecting both of the supply 
of such Waves into the chamber and absence of such activity. 

[0037] In another exemplary embodiment, a grill assembly 
includes at least one of a ?oW, Wave, and position sensor, at 
least one of a mass and motion sensor, and at least one 
control member. The How sensor is placed betWeen a source 
of the Waves and a current source supplying electric current 
to the source and arranged to monitor supply of the current 
to the source, the Wave sensor is disposed inside the chamber 
and arranged to monitor application or emission of such 
Waves into the chamber, While the position sensor is 
arranged to operatively couple With the sWitch and to 
monitor disposition of the sWitch in the off- and/or on 
positions. The mass sensor is arranged to sense presence of 
an object inside the chamber, and the a motion sensor is 
arranged to sense movement of an user Within a preset 
distance of the chamber. The control member is arranged to 
operatively couple With at least one of the ?oW, Wave, and 
position sensors, to operatively couple With at least one of 
the mass and motion sensors, and to initiate a safety protocol 
upon detecting supply of the current beyond a preset value 
and/or the application or emission of the Waves into the 
chamber during absence of the object inside the chamber 
and/or the movement of the user. 

[0038] Embodiments of the foregoing tWo aspects of the 
present invention may include one or more of the folloWing 
features. 
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[0039] The ?rst sensor may be any ?oW and/or position 
sensor capable of detecting the supply of the Waves into the 
chamber and/or the supply of electric current to the heating 
element, While the second sensor may be any mass and/or 
motion sensor capable of detecting the foregoing activity. 
The safety protocol includes, e.g., termination of the emis 
sion of the Waves, supply of the current, issuance of an 
alarm, generating a Warning signal and then performing the 
foregoing termination or issuance, and the like. The grill 
assembly may include an actuator member capable of ter 
minating such application of the Waves and/or the supply of 
the current to the heating element. Detailed con?gurations 
described With the above third and ?fth aspects of the 
present invention invention may also be incorporated into 
the foregoing tWo aspects of the present invention. 

[0040] In another aspect of the present invention, a grill 
assembly may have multiple heating elements and at least 
one sWitch, Where each of the heating elements is arranged 
to convert an input energy into heat and Where the sWitch is 
con?gured to adjust an amount of the heat generated by the 
heating elements. 

[0041] In one exemplary embodiment, a grill assembly 
includes multiple ?rst sensors, multiple second sensors, and 
at least one control member. The ?rst sensors may be 
arranged to monitor supply of the input energy to the heating 
elements, While the second sensors may be arranged to sense 
generation of heat by the heating elements. The control 
member is arranged to be operatively coupled to the ?rst and 
second sensors and to apply, impose or initiate a safety 
protocol onto at least one of the heating elements upon 
detecting the supply of the input energy to at least one of 
such heating element as Well as absence of intention of an 
user to generate the heat by at least one of such heating 
element. 

[0042] In another exemplary embodiment, a grill assembly 
may have at least one ?rst sensor, at least one second sensor, 
and at least one control member. The ?rst sensor is arranged 
to monitor supply of the input energy to the heating ele 
ments, While second sensor is arranged to monitor genera 
tion of heat by the heating elements. The control member is 
arranged to operatively couple With the ?rst and second 
sensors and to apply, impose or initiate a safety protocol 
onto all of the heating elements upon detecting the supply of 
the input energy to at least one of such heating element as 
Well as absence of intention of an user to generate the heat 
by at least one of such heating element. 

[0043] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0044] The ?rst sensor may be any ?oW and/or position 
sensors capable of detecting such supply of the Waves 
emitted by the heating element and/or electric current sup 
plied thereto. The second sensor may be any mass and/or 
motion detection sensors capable of detecting the activity 
related to the user. The safety protocol may include, e.g., 
termination of such supply, issuance of an alarm, generating 
a Warning signal and then performing the above termination 
or issuance, and the like. The grill assembly may include an 
actuator member capable of terminating the application of 
the Waves and/or the supply of the current to the heating 
element. Detailed con?gurations described in conjunction 
With the above third, ?fth, and seventh aspects of the present 
invention may also be incorporated into the foregoing aspect 
of the present invention. 
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[0045] In another aspect of the present invention, a grill 
assembly may also have at least one heating element 
arranged to generate heat from or by combustion of gas 
therein, application of electric current therethrough, and/or 
generation of electromagnetic Waves thereby and to supply 
the heat to an object contained in a container. 

[0046] In one exemplary embodiment, a grill assembly 
may have at least one third sensor and at least one control 
member. Such a third sensor is arranged to sense tempera 
ture of the container and/or at least one substance Which is 
formed as a result of combustion (burning or overheating) of 
the object. The control member is arranged to operatively 
couple With such a third sensor and to initiate a safety 
protocol upon detecting such a combustion substance 
beyond a preset amount, concentration or rate and/or tem 
perature exceeding a preset value. 

[0047] In another exemplary embodiment, a grill assembly 
may include at least one third sensor and at least one control 
member. The third sensor is arranged to be placed adjacent 
to the container and/or heating element and to sense tem 
perature of the container and/or at least one substance 
formed as a result of combustion, burning or overheating of 
the object and emitting from the container. The control 
member is arranged to be operatively coupled to the third 
sensor and to initiate a safety protocol upon detecting the 
temperature Which exceeds a preset value and/or such a 
substance beyond a preset amount, concentration or rate. 

[0048] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0049] The third sensor may be any mass detection sensors 
capable of sensing a mass of the object, Whereas the tem 
perature sensor may be any sensor capable of measuring an 
absolute temperature, a relative temperature With respect to 
a reference, a change in such temperatures, and the like. The 
safety protocol may include, e.g., termination of the supply 
of the gas, current, and/or Waves to or by the heating 
element, issuance of an alarm, generating a Warning signal 
and then performing the above termination or issuance, and 
the like. The grill assembly may include an actuator member 
to terminate the application or emission of the Waves and/or 
to stop supply of the current to the heating element. Detailed 
con?gurations described in conjunction With the above third, 
?fth, and seventh aspects of the present invention may also 
be incorporated into the foregoing aspect of the present 
invention. 

[0050] In another aspect of the present invention, a control 
panel is provided for a grill assembly With at least one 
heating element and at least one control member, Where the 
heating element is arranged to convert an input energy into 
heat and Where the control member is arranged to control 
How of such input energy to the heating element generally 
based upon intention of an user to generate heat by the 
heating element. 

[0051] In one exemplary embodiment, a control panel may 
include at least one ?rst sWitch and at least one second 
sWitch. The ?rst sWitch is arranged to control an amount of 
the input energy supplied to the heating element and to 
control an amount of the heat generated thereby, While the 
second sWitch is arranged to engage and to disengage the 
control member. 

[0052] In another exemplary embodiment, a control panel 
may include the foregoing ?rst and second sWitches in 
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addition to at least one of at least one third sWitch arranged 
to change a mode of sensing such intention of the user, at 
least one fourth sWitch arranged to provide at least one user 
input signal into the control member, at least one ?fth sWitch 
arranged to provide at least one output signal from the 
control member, and the like. 

[0053] In another aspect of the present invention, a display 
panel is provided for a grill assembly With at least one 
heating element and at least one control member, Where the 
heating element is arranged to convert an input energy into 
heat and Where the control member is arranged to control 
How of such input energy to the heating element generally 
based upon intention of an user to generate heat by the 
heating element. 

[0054] In one exemplary embodiment, a display panel 
may include at least one ?rst display and at least one second 
display. The ?rst display is arranged to display such input 
energy supplied to the heating element, and the second 
display is arranged to display engagement and disengage 
ment of the control member. 

[0055] In another exemplary embodiment, a display panel 
may include the foregoing ?rst and second displays in 
addition to at least one of at least one third display arranged 
to display a mode of sensing the intention of the user, at least 
one fourth display arranged to display at least one user input 
Which is supplied to such a control member, at least one ?fth 
display arranged to display at least one output signal from 
the control member, and the like. 

[0056] In another aspect, a method is provided for detect 
ing leak of input energy from a grill assembly including at 
least one heating element for converting said input energy 
into heat. 

[0057] In one exemplary embodiment, a method may 
include the steps of monitoring supply of such input energy 
to the heating element, sensing intention of an user to 
generate such heat by the heating element, and detecting the 
leak of the input energy upon sensing the supply of the input 
energy to the heating element Without such intention of the 
user to generate such heat by the heating element. 

[0058] In another exemplary embodiment, a method 
includes the steps of disposing at least one ?rst sensor 
betWeen a source of the input energy and the heating 
element, monitoring supply of the input energy to the 
heating element by the ?rst sensor, disposing a second 
sensor adjacent to or near the heating element, sensing 
intention of an user to generate such heat by such a heating 
element, and detecting such leak of the input energy upon 
sensing the supply of such input energy to the heating 
element Without the intention of the user to generate such 
heat by the heating element. 

[0059] In another aspect, a method is provided for detect 
ing a leak of gas from a grill assembly With at least one 
heating element and at least one sWitch, Where the heating 
element may generate heat by burning the gas supplied 
thereto, and Where the sWitch may control an amount of the 
gas supplied to the heating element by operating betWeen an 
off-position and at least one on-position. 

[0060] In one exemplary embodiment, a method may 
include the steps of monitoring How of the gas to the heating 
element, sensing the combustion of the gas in the heating 
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element, and detecting the leak of the gas by sensing the How 
of the gas to the heating element and no combustion of the 
gas in the heating element. 

[0061] In another exemplary embodiment, a method may 
include the steps of monitoring the position of the sWitch, 
sensing the combustion of the gas in the heating element, 
and detecting the leak of the gas by sensing the sWitch 
disposed in one of the open positions and no combustion of 
the gas inside the heating element. 

[0062] In another exemplary embodiment, a method may 
include the steps of monitoring How of the gas to the heating 
element, sensing the gas aWay from the heating element 
Within a preset distance, and detecting the leak of the gas by 
sensing the How of the gas to the heating element and 
presence of the gas exceeding a preset amount Within the 
preset distance. 

[0063] In another exemplary embodiment, a method may 
include the steps of monitoring the position of the sWitch, 
sensing such gas aWay from the heating element Within a 
preset distance, and detecting the leak of the gas by sensing 
the sWitch disposed in one of the open positions and pres 
ence of such gas exceeding a preset amount Within the preset 
distance. 

[0064] In another exemplary embodiment, a method may 
further include the steps of sensing the gas aWay from the 
heating element Within a preset distance and detecting the 
leak of the gas by sensing presence of the gas beyond a 
preset amount. 

[0065] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0066] The monitoring step may also include the steps of 
measuring presence of said ?oW, measuring a rate of such 
110W, and so on. The sensing step may include measuring 
temperature, change in such temperature and/or its rate, and 
the like. The method may further include the step of initi 
ating a safety protocol upon detecting the gas leak. The 
method may also include the step of providing an actuator 
member and terminating supply of the gas thereby. 

[0067] In another aspect, a method is provided for detect 
ing an unintended heating operation of a grill assembly 
including at least one heating element and at least one 
sWitch, Where the heating element is arranged to generate 
heat by ?oWing electric current therethrough, and Where the 
sWitch is arranged to control an amount of electric current 
provided to the heating element by operating betWeen an 
off-position and at least one on-position. 

[0068] In one exemplary embodiment, a method includes 
the steps of monitoring How of the current to the heating 
element, sensing intention of an user for operating the 
heating element, and detecting the unintended heating of the 
heating element by sensing the How of the current to the 
heating element as Well as no intention of the user to operate 
the heating element. 

[0069] In another exemplary embodiment, a method may 
include the steps of monitoring the position of the sWitch, 
sensing intention of an user to operate the heating element, 
and detecting the unintended heating of the heating element 
by sensing disposition of the sWitch aWay from the off 
position and no intention of the user to operate the heating 
element. 
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[0070] In another exemplary embodiment, a method 
includes the steps of monitoring temperature of the heating 
element, sensing intention of an user for operating the 
heating element, and detecting the unintended heating of the 
heating element by sensing the temperature of the heating 
element above a preset value and no intention of the user to 
operate the heating element. 

[0071] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0072] The monitoring step may include the steps of 
measuring presence of 110W, measuring a rate of such 110W, 
and the like. The sensing step may include the steps of 
sensing an object over the heating element, sensing the user, 
movement of the user Within a preset distance, and/or 
sensing a period of heating time provided into an optional 
timer by the user, and the like. The method may include the 
step of initiating safety protocol upon detecting such unin 
tended heating, and may also include the step of providing 
an actuator member and terminating supply of the gas and/or 
current to the heating element thereby. 

[0073] In another aspect, a method is provided for detect 
ing an unintended heating operation of a grill assembly 
having a chamber, at least one heating element, and at least 
one sWitch, Where the heating element heats an object 
disposed in the chamber by generating and providing elec 
tromagnetic Waves to the object inside the chamber, and 
Where the sWitch controls an amount of such Waves gener 
ated by the heating element by operating betWeen an off 
position and at least one on-position. 

[0074] In one exemplary embodiment, a method includes 
the steps of monitoring How of such Waves into the heating 
element, sensing intention of an user for operating the 
heating element, and detecting unintended heating of such a 
heating element by sensing the How of the Waves to the 
heating element and no intention of the user to operate the 
heating element. 

[0075] In another exemplary embodiment, a method 
includes the steps of monitoring the position of the sWitch, 
sensing intention of an user for operating the heating ele 
ment, and detecting such unintended heating of the heating 
element by sensing disposition of the sWitch aWay from the 
off-position and no intention of the user to operate the 
heating element. 

[0076] In another exemplary embodiment, a method may 
include the steps of monitoring temperature of one of the 
object and chamber, sensing intention of an user for oper 
ating the heating element, and detecting unintended heating 
of the heating element by sensing the temperature of the 
heating element above a preset value and no intention of the 
user to operate the heating element. 

[0077] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0078] The monitoring step may include the steps of 
measuring presence of 110W, measuring a flow rate, and the 
like. The sensing step may include the steps of sensing an 
object disposed inside such a chamber, sensing the user, 
movement thereof Within a preset distance, and/or a period 
of heating provided into an optional timer by the user, and 
the like. The method may include the step of initiating safety 
protocol upon detecting such unintended heating, and may 
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also include the step of providing an actuator member and 
terminating supply of the gas and/or current to the heating 
element thereby. 

[0079] In another aspect, a method is provided for detect 
ing combustion of an object Which is placed in a container 
heated by a grill assembly including at least one heating 
element for providing heat to the object by burning gas 
thereby, ?oWing electric current therethrough, and/or emit 
ting electromagnetic Waves to the object. 

[0080] In one eXemplary embodiment, a method includes 
the steps of disposing at least one sensor in ?uid commu 
nication With the object, sensing at least one substance 
generated by combustion, burning or overheating of the 
object by such a sensor, and detecting the combustion, 
burning or overheating of the object based on presence of the 
substance. 

[0081] In another exemplary embodiment, a method also 
includes the steps of providing at least one sensor adjacent 
to the object and/or container, sensing temperature of the 
object and/or container by the sensor, and detecting the 
combustion, burning or overheating of the object in the 
container based upon the temperature exceeding a preset 
value and/or a change in the temperature over time. 

[0082] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0083] The method may include the step of initiating 
safety protocol upon detecting such unintended heating, and 
may also include the step of providing an actuator member 
and terminating supply of the gas and/or current to the 
heating element thereby. 

[0084] In another aspect, a method is provided to control 
a grill assembly including at least one heating element for 
converting input energy into heat. 

[0085] In one eXemplary embodiment, a method may 
include the steps of monitoring supply of the input energy to 
such a heating element, sensing intention of an user to 
generate the heat by such a heating element, and initiating a 
safety protocol upon detecting such supply of the gas to the 
heating element and absence of the intention of the user to 
generate such heat by the heating element. 

[0086] In another exemplary embodiment, a method 
includes the steps of disposing at least one ?rst sensor 
betWeen a source of the input energy and the heating 
element, monitoring supply of such input energy to the 
heating element by the ?rst sensor, disposing at least one 
second sensor adjacent to or near the heating element, 
sensing intention of an user to generate the heat by the 
heating element, and initiating a safety protocol by detecting 
both of such supply of the input energy to the heating 
element and absence of such intention of the user to generate 
such heat by the heating element. 

[0087] In another aspect, a method is provided for con 
trolling operations of a grill assembly including at least one 
heating element and at least one sWitch, Where such a 
heating element generates heat by combustion of gas sup 
plied thereto, and Where the sWitch controls an amount of the 
gas supplied to the heating element by operating betWeen an 
off-position and at least one on-position. 

[0088] In one eXemplary embodiment, a method includes 
the steps of monitoring supply of the gas to the heating 
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element, sensing the combustion of the gas in the heating 
element, and applying a safety protocol onto the heating 
element upon detecting the supply of the gas to the heating 
element during absence of the combustion of the gas in the 
heating element. 

[0089] In another eXemplary embodiment, a method 
includes the steps of monitoring the position of the sWitch, 
sensing the combustion of the gas in the heating element, 
and applying a safety protocol onto the heating element 
upon detecting disposition of the sWitch aWay from the 
off-position and absence of the combustion of the gas in the 
heating element. 

[0090] In another eXemplary embodiment, a method 
includes the steps of monitoring supply of the gas to the 
heating element, sensing the gas emitted from the heating 
element, and then applying a safety protocol onto the heating 
element upon detecting the supply of the gas to the heating 
element and the gas Within a preset distance from the heating 
element. 

[0091] In another eXemplary embodiment, a method 
includes the steps of monitoring the position of the sWitch, 
sensing the gas emitted from the heating element, and then 
applying a safety protocol onto the heating element upon 
detecting disposition of the sWitch aWay from such an 
off-position and the gas Within a preset distance from the 
heating element. 

[0092] In another eXemplary embodiment, a method 
includes the steps of sensing the gas emitted from the 
heating element Within a preset distance and applying a 
safety protocol onto the heating element upon detecting the 
gas Within the preset distance beyond a preset amount. 

[0093] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0094] The monitoring step may be the step of detecting 
the supply of the gas, While the sensing step may be the step 
of detecting temperature and/or the gas. The applying step 
includes, e.g., terminating the gas supply to the heating 
element, issuing an alarm, generating a Warning signal and 
performing the above terminating or issuing, and the like. 
The method may further include the step of providing an 
actuator member and terminating supply of the gas and/or 
current to the heating element thereby. 

[0095] In another aspect, a method is provided for con 
trolling operations of a grill assembly including at least one 
heating element and at least one sWitch, Where the heating 
element may generate heat by passing electric current there 
through and Where the sWitch controls an amount of the 
electric current supplied to the heating element by operating 
betWeen an off-position and at least one on-position. 

[0096] In one eXemplary embodiment, a method includes 
the steps of monitoring How of the current to the heating 
element, sensing intention of an user to operate the heating 
element, and applying a safety protocol onto the heating 
element upon detecting the How of the current to the heating 
element and no intention of the user to operate the heating 
element. 

[0097] In one eXemplary embodiment, a method may 
include the steps of monitoring the position of the sWitch, 
sensing intention of an user for operating the heating ele 
ment, and applying a safety protocol onto the heating 



US 2005/0229918 A1 

element upon detecting disposition of the switch away from 
the off-position and no intention of the user to operate the 
heating element. 

[0098] In one exemplary embodiment, a method may 
include the steps of monitoring temperature of the heating 
element, sensing intention of an user for operating the 
heating element, and applying a safety protocol onto the 
heating element upon detecting the temperature of the 
heating element exceeding a preset value and no intention of 
the user to operate the heating element. 

[0099] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0100] The monitoring step may include the steps of 
measuring presence of 110W, measuring a flow rate, and the 
like. The sensing step may include the steps of sensing an 
object over or on the heating element, sensing the user, 
movement of the user Within a preset distance, and/or a 
period of heating provided into an optional timer by the user, 
and the like. The applying step may include the steps of 
terminating the supply of the gas, issuing an alarm, gener 
ating a Warning signal and performing such terminating 
and/or issuing, and the like. The method may also include 
the step of providing an actuator member and terminating 
supply of the gas and/or current to the heating element 
thereby. 
[0101] In another aspect, a method is provided for con 
trolling operations of a grill assembly including a chamber, 
at least one heating element, and at least one sWitch, Where 
the heating element heats an object disposed in the chamber 
by generating and providing electromagnetic Waves to the 
object, and Where such a sWitch controls an amount of the 
Waves generated by the heating element by operating 
betWeen an off-position and at least one on-position. 

[0102] In one exemplary embodiment, a method includes 
the steps of monitoring How of such Waves into the heating 
element, sensing intention of an user for operating the 
heating element, and applying a safety protocol onto the 
heating element upon detecting the How of the Waves and no 
intention of the user to operate the heating element. 

[0103] In another exemplary embodiment, a method 
includes the steps of monitoring the position of the sWitch, 
sensing intention of an user for operating the heating ele 
ment, and applying a safety protocol onto the heating 
element by sensing both of disposition of the sWitch aWay 
from the off-position and no intention of the user to operate 
the heating element. 

[0104] In another exemplary embodiment, a method may 
include the steps of monitoring temperature of one of the 
object and chamber, sensing intention of an user for oper 
ating the heating element, and applying a safety protocol 
onto the heating element by sensing the temperature of the 
heating element above a preset value and no intention of the 
user to operate the heating element. 

[0105] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0106] The monitoring step may include the steps of 
measuring presence of such ?oW, measuring a flow rate, and 
the like. The sensing step may include the steps of sensing 
an object disposed in the chamber, sensing the user, move 
ment of the user Within a preset distance, and/or a period of 
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heating provided into an optional timer by the user, and the 
like. The applying step may also include the steps of 
terminating the supply of the gas, issuing an alarm, gener 
ating a Warning signal and performing the above terminating 
and/or issuing, and the like. The method may include the 
step of providing at least one actuator member and termi 
nating supply of the gas and/or current to the heating 
element thereby. 

[0107] In another aspect, a method is provided for con 
trolling operations of a grill assembly including multiple 
heating elements and at least one sWitch, Where each of the 
heating elements is arranged to provide heat by burning gas, 
?oWing electric current therethrough, and/or generating 
electromagnetic Waves, and to supply the heat to the object, 
and Where the sWitch is arranged to adjust an amount of the 
heat supplied to the object by operating betWeen an off 
position and at least one on-position. 

[0108] In one exemplary embodiment, a method includes 
the steps of detecting an unintended heating in at least one 
of the heating elements, and stopping supply of at least one 
of the gas and current only to at least one of such heating 
elements, Without stopping supply of the gas and/or current 
to the rest of the heating elements. 

[0109] In another exemplary embodiment, a method may 
include the steps of detecting an unintended heating in at 
least one of the heating elements, and stopping supply of the 
gas and/or current to all of such heating elements. 

[0110] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0111] The detecting step may include the step of sensing 
no user, no object on the heating element, no movement of 
the user Within a preset distance, and/or no time period set 
into an optional timer by the user. The applying step may 
also include the steps of terminating the supply of gas to the 
heating element, issuing an alarm, generating a Warning 
signal and then performing the terminating or issuing, and 
the like. The method may also include the step of providing 
an actuator member and terminating supply of the gas and/or 
current to the heating element thereby. 

[0112] In another aspect, a method is provided for con 
trolling operations of a grill assembly including multiple 
heating elements and at least one sWitch, Where the heating 
elements are arranged to convert an input energy into heat 
and then to supply the heat to the object, Whereas the sWitch 
is arranged to adjust an amount of the heat supplied to the 
object by operating betWeen an off-position and at least one 
on-position. 

[0113] In one exemplary embodiment, a method may 
include the steps of sensing supply of such input energy to 
the heating elements, generation of the heat by the heating 
elements, a presence of an user Within a preset distance from 
the heating elements, and/or an intention of the user to 
operate at least one of the heating elements, and detecting 
unintended heating by at least one of the heating elements 
from the sensing. In one example, the method further 
includes the step of stopping supply of the input energy to 
at least one of such heating elements immediately upon 
detecting or Within a preset period after detecting the unin 
tended heating. In another example, the method may further 
includes the steps of Warning the user upon detecting the 
unintended heating, Waiting for a preset period, and stopping 
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supply of the input energy to at least one of such heating 
elements. In another example, the method may further 
include the steps of Warning the user upon detecting such 
unintended heating, repeating the sensing at least once 
Within a preset period, con?rming the unintended heating 
from the sensing, and stopping supply of the input energy to 
the at least one of the heating elements immediately upon or 
Within a preset period after the con?rming. 

[0114] In another exemplary embodiment, a method 
includes the steps of one of the folloWing sensing steps, 
detecting unintended heating by at least one of such heating 
elements from the above sensing, optionally Warning the 
user upon detecting the unintended heating, optionally Wait 
ing for at least one of the preset periods, optionally con 
?rming the unintended heating by repeating the sensing, and 
then terminating supply of the input energy to at least one of 
the heating elements upon detecting or Within a preset period 
after detecting the unintended heating (or upon the con?rm 
ing). One of such sensing step may be the step of sensing at 
preset intervals supply of the input energy to the heating 
elements, generation of the heat by the heating elements, 
presence of an user Within a preset distance from the heating 
elements, and/or intention of the user to operate the heating 
elements, While the other of such sensing steps may be 
continuously sensing supply of the energy to the heating 
elements, generation of the heat by the heating elements, 
presence of an user Within a preset distance from such 
heating elements, and/or an intention of the user to operate 
the heating elements. 

[0115] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0116] The sensing step includes the step monitoring sup 
ply of gas to the heating element, supply of electric current 
to the heating element, temperature of the heating element, 
disposition of the sWitch, presence of an user Within a preset 
distance from the heating element, emission of electromag 
netic Waves by the heating element, and the like. The 
detecting step may include the step of sensing no user, no 
object on the heating element, no movement of the user 
Within a preset distance, and/or no time period set into an 
optional timer by the user. When the grill assembly includes 
an optional timer, the sensing step may include the step of 
monitoring activation of the timer. The method may further 
include the step of providing an actuator member and 
terminating supply of the gas and/or current to the heating 
element thereby. 

[0117] In another aspect, a grill assembly may have at least 
one heating element arranged to convert input energy into 
heat. 

[0118] In one exemplary embodiment, a grill assembly 
may be made by a process including the steps of sensing 
supply of the input energy to the heating element, sensing 
intention of an user to generate the heat by the heating 
element, and initiating a safety protocol upon detecting the 
supply of the gas to the heating element and absence of the 
intention of the user by the heating element. 

[0119] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
disposing at least one ?rst sensor capable of sensing How of 
the input energy, sensing supply of such input energy to the 
heating element by the ?rst sensor, disposing at least one 
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second sensor capable of monitoring an activity of an user, 
sensing intention of the user to generate the heat by the 
heating element by the second sensor, and initiating a safety 
protocol upon detecting the above supply of the gas to the 
heating element as Well as absence of the intention of the 
user by the heating element. 

[0120] In another aspect, a grill assembly may have at 
least one heating element arranged to generate heat from 
combustion of gas supplied thereto. 

[0121] In one exemplary embodiment, a grill assembly 
may be made by a process including the steps of sensing 
supply of the gas to the heating element, sensing the 
combustion of the gas in the heating element, and initiating 
a safety protocol upon detecting such supply of the gas to the 
heating element and absence of the combustion of the gas in 
the heating element. 

[0122] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
monitoring supply of the gas to the heating element, sensing 
temperature of the heating element, and initiating a safety 
protocol upon detecting such supply of the gas to the heating 
element and such temperature beloW a preset value related 
to the combustion. 

[0123] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
monitoring supply of the gas to the heating element, sensing 
the gas adjacent or near the heating element, and initiating 
a safety protocol upon detecting such supply of the gas to the 
heating element and such gas beyond a preset level Within a 
preset distance from the heating element. 

[0124] In another aspect, a grill assembly may include at 
least one heating element as Well as at least one sWitch, 
Where the heating element is arranged to generate heat from 
combustion of gas supplied thereto and Where the sWitch is 
arranged to operate betWeen an off position and at least one 
open position and to control an amount of the gas supplied 
to the heating element. 

[0125] In one exemplary embodiment, a grill assembly 
may be made by a process including the steps of ?rst sensing 
a How of the gas to the element and/or position of the sWitch, 
monitoring supply of the gas to the heating element based 
upon the ?rst sensing, second sensing temperature of the 
heating element and/or presence of the gas Which is emitted 
from the heating element Without going through the com 
bustion, sensing absence of the combustion of the gas from 
the second sensing, and initiating a safety protocol upon 
detecting such supply of the gas to the heating element and 
such absence of the combustion of the gas in the heating 
element. 

[0126] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
disposing at least one How sensor betWeen a source of the 
gas and the heating element and/or operatively coupling at 
least one position sensor With the sWitch, monitoring supply 
of the gas to the heating element from How of the gas to the 
heating element sensed by the How sensor and/or disposition 
of the sWitch in one of the on- and off-positions measured by 
the position sensor, placing at least one temperature sensor 
near the heating element and/or at least one mass detection 
sensor in ?uid communication With an object placed on the 
heating element, sensing absence of the combustion in the 
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heating element from temperature of the heating element 
below a preset value and/or presence of such gas Within a 
preset distance from such a heating element, and initiating a 
safety protocol upon detecting the supply of the gas to the 
heating element as Well as the absence of the combustion of 
the gas in the heating element. 

[0127] Embodiments of the foregoing tWo aspects of the 
present invention may include one or more of the folloWing 
features. 

[0128] The monitoring the supply step may include the 
step of monitoring gas ?oW, the position of the sWitch, and 
so on. The monitoring the absence step may include the steps 
of sensing temperature of or near the heating element, 
sensing the gas Within a preset distance from the heating 
element, and so on. The initiating the safety protocol step 
may include the steps of terminating the supply of the gas to 
the heating element, issuing an alarm, generating a Warning 
signal and then the terminating or issuing, and the like. The 
method may also include the steps of providing an actuator 
member and terminating the supply of the gas thereby. 

[0129] In another aspect, a grill assembly may have at 
least one heating element arranged to generate heat from 
electric current supplied thereto. 

[0130] In one exemplary embodiment, a grill assembly 
may be made by a process including the steps of monitoring 
supply of the current to the heating element, sensing unin 
tended heating of the heating element, and initiating a safety 
protocol upon detecting the supply of the current to the 
heating element and the unintended heating of the heating 
element. 

[0131] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
monitoring supply of such current to the heating element, 
monitoring an activity of an user Within a preset distance of 
the heating element, and then initiating a safety protocol 
upon detecting the supply of the current to the heating 
element and absence of the activity of the user. 

[0132] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
monitoring supply of such current to the heating element, 
sensing presence of an object disposed on (or over) the 
heating element and/or movement of an user Within a preset 
distance from the heating element, and initiating a safety 
protocol upon detecting such supply of the current to the 
heating element and such absence of at least one of the 
object disposed over the heating element and the movement 
of the user. 

[0133] In another aspect, a grill assembly may also have at 
least one heating element and at least one sWitch, Where the 
heating element is arranged to generate heat from electric 
current supplied thereto and Where the sWitch is arranged to 
operate betWeen an off position and at least one open 
position and to control an amount of the current supplied to 
the heating element. 

[0134] In one exemplary embodiment, a grill assembly 
may be made by a process including the steps of disposing 
at least one ?rst sensor capable of measuring How of the 
current to the heating element and/or the position of the 
sWitch, sensing supply of such current to the heating element 
by the above measuring by the ?rst sensor, disposing at least 
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one second sensor capable of sensing an activity of an user 
Within a preset distance from such a heating element based 
upon presence of an object over (or on) the heating element 
and/or movement of the user Within a preset distance, 
sensing absence of such activity of the user by the above 
sensing by the second sensor, and initiating a safety protocol 
upon detecting the supply of the current to the heating 
element as Well as the absence of the activity. 

[0135] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
disposing at least one How sensor betWeen a source of the 
current and heating element and/or operatively coupling at 
least one position sensor With the sWitch, sensing a How of 
the current to the heating element from How of current to the 
heating element sensed by the How sensor and/or disposition 
of the sWitch in one of the off- and on-positions measured by 
the position sensor, placing at least one mass sensor in 
relation to the heating element and/or disposing at least one 
motion sensor adjacent to the heating element, sensing 
absence of intention of the user to generate the heat by the 
heating element from absence of the presence of the object 
on the heating element and/or movement of an user Within 
a preset distance from the heating element, and then initi 
ating a safety protocol upon detecting the supply of the 
current to the heating element and the absence of the 
intention of the user. 

[0136] Embodiments of the foregoing tWo aspects of the 
present invention may include one or more of the folloWing 
features. 

[0137] The monitoring the supply step may include the 
step of monitoring current ?oW, the position of the sWitch, 
and the like. The initiating the safety protocol step may 
include the steps of stopping such supply to the heating 
element, issuing an alarm, generating a Warning signal and 
then the terminating or issuing, and the like. The method 
may also include the steps of providing an actuator member 
and terminating the supply of the gas thereby. 

[0138] In another aspect, a grill assembly may also have a 
chamber and at least one heating element Which is arranged 
to generate electromagnetic Waves, to supply the Waves into 
the chamber, and to heat an object placed in the chamber. 

[0139] In one exemplary embodiment, a grill assembly 
may be made by a process including the steps of monitoring 
supply (or emission) of the Waves into the chamber, sensing 
unintended Wave emission into the chamber, and then ini 
tiating a safety protocol upon detecting such supply of the 
current to the heating element and the unintended emission 
of the Waves. 

[0140] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
monitoring supply of the Waves into the chamber, sensing an 
activity of an user Within a preset distance from the heating 
element, and initiating a safety protocol upon detecting the 
supply of the Waves into the chamber during absence of the 
activity of the user. 

[0141] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
incorporating at least one How sensor betWeen a source of 
the Waves and a source of electric current for the source of 
the Waves and/or incorporating at least one Wave sensor 
inside the chamber, sensing supply of the Waves based upon 
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How of such current to the source of the Waves measured by 
the How sensor and/or emission of the Waves by the heating 
element into the chamber measured by the Wave sensor, 
disposing at least one mass sensor in relation to the heating 
element and/or placing at least one motion sensor adjacent 
to or near the heating element, sensing absence of intention 
of the user to generate the heat by the heating element from 
absence of an object inside the chamber and/or movement of 
an user Within a preset distance from the chamber, and then 
initiating a safety protocol upon detecting the supply of the 
Waves to the heating element as Well as the absence of the 
intention of the user. 

[0142] In another aspect, a grill assembly may include a 
chamber, at least one heating element, and at least one 
sWitch, Where the heating element is arranged to emit 
electromagnetic Waves and to supply such Waves into the 
chamber so as to heat an object disposed in the chamber, and 
Where the sWitch is arranged to operate betWeen an off 
position and at least one open position and to also manipu 
late an amount of the Waves supplied into the chamber. 

[0143] In one exemplary embodiment, a grill assembly 
may be made by a process including the steps of incorpo 
rating at least one ?rst sensor capable of sensing emission of 
the Waves into the chamber and/or the position of the sWitch, 
sensing supply of the Waves into the chamber by the above 
sensing by the above ?rst sensor, disposing at least one 
second sensor capable of sensing an activity of an user 
Within a preset distance from the heating element based 
upon presence of an object inside such a chamber and/or 
movement of the user Within a preset distance, sensing 
absence of the activity of the user by the sensing by the 
second sensor, and then initiating a safety protocol upon 
detecting the supply of the Waves into the chamber as Well 
as the absence of the activity. 

[0144] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of at 
least one of (1) placing at least one How sensor betWeen a 
source of the Waves and a source of electric current for the 

source of the Waves, 92) placing at least one Wave sensor 
inside the chamber, and (3) operatively coupling at least one 
position sensor With the sWitch, sensing supply of the Waves 
based upon the current How to the source of the Waves 
measured by the How sensor, emission of the Waves by the 
heating element into the chamber measured by the Wave 
sensor, and/or disposition of the sWitch in one of the 
positions, placing at least one mass sensor in relation to such 
a heating element and/or disposing at least one motion 
sensor adjacent to the heating element, sensing absence of 
user’s intention to generate the heat by the heating element 
from absence of an object in the chamber and/or movement 
of an user Within a preset distance from the chamber, and 
initiating a safety protocol upon detecting the supply of the 
Waves to the heating element as Well as the absence of the 
intention of the user. 

[0145] Embodiments of the foregoing tWo aspects of the 
present invention may include one or more of the folloWing 
features. 

[0146] The monitoring the supply step may include the 
step of monitoring current How to the heating element, 
emission of the Waves, the position of the sWitch, and so on. 
The monitoring the activity step may include the step of 
sensing presence of the object in the chamber, the activity of 
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the user, and so on. The initiating the safety protocol step 
may include the steps of stopping such supply of the Waves 
into the chamber, issuing an alarm, generating a Warning 
signal and the terminating or issuing, and so on. The method 
may include the steps of providing an actuator member and 
terminating the supply of the Waves thereby. Detailed con 
?gurations described in conjunction With the foregoing third 
and ?fth aspects of the present invention may also be 
incorporated into the above aspect of this invention. 

[0147] In another aspect, a grill assembly may have mul 
tiple heating elements and at least one sWitch, Where each of 
the heating elements is arranged to convert an input energy 
into heat, and Where the sWitch is arranged to adjust an 
amount of the heat generated by the heating elements. 

[0148] In one exemplary embodiment, a grill assembly 
may be made by a process including the steps of disposing 
multiple ?rst sensors for detecting How of the input energy, 
sensing supply of such input energy to the heating elements 
by the ?rst sensors, disposing multiple second sensors for 
detecting the heat, sensing generation of the heat by the 
heating elements by the second sensors, detecting the supply 
of the input energy to at least one of the heating element, 
detecting user’s intention to generate the heat in at least one 
of such heating element, and applying a safety protocol onto 
the at least one of the heating elements upon detecting the 
supply of the input energy and absence of the intention of the 
user. 

[0149] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
disposing at least one ?rst sensor for detecting How of the 
input energy, sensing supply of the input energy to the 
heating elements by the ?rst sensor, disposing at least one 
second sensor for detecting the heat, sensing generation of 
the heat by the heating elements by the second sensor, 
detecting such supply of the input energy to at least one of 
the heating element, detecting intention of the user to 
generate the heat in at least one of such heating element, and 
applying a safety protocol onto all of the heating elements 
upon detecting such supply of the input energy as Well as 
absence of such intention of the user. 

[0150] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0151] The monitoring the supply step may include the 
step of monitoring How of the current to such a heating 
element, emission of the Waves, position of the sWitch, and 
so on. The monitoring the activity step may include the step 
of sensing presence of the object in the chamber, activity of 
the user, and the like. The applying the safety protocol step 
may include the steps of terminating such supply of the 
Waves into the chamber, issuing an alarm, generating a 
Warning signal and the above terminating or issuing, and the 
like. The method may include the steps of providing an 
actuator member and stopping the supply of the Waves 
thereby. Detailed con?gurations described in conjunction 
With the foregoing third, ?fth, and seventh aspects of the 
present invention may be incorporated into the above aspect 
of this invention as Well. 

[0152] In another aspect, a grill assembly may have at 
least one heating element arranged to generate heat from 
combustion of gas therein, application of electric current 
therethrough, and/or generation of electromagnetic Waves 
thereby and supplying the heat to an object contained in a 
container. 
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[0153] In one exemplary embodiment, a grill assembly 
may be made by a process including the steps of sensing at 
least one substance from combustion (burning or overheat 
ing) of the object and initiating a safety protocol upon 
detecting the substance over a preset amount (or rate) and/or 
the temperature exceeding a preset value. 

[0154] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
measuring temperature of the object and/or container and 
initiating a safety protocol upon detecting the substance 
exceeding a preset amount (or rate) and/or temperature 
exceeding a preset value. 

[0155] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
disposing at least one third sensor near the container and/or 
heating element, sensing at least one substance formed by 
combustion, burning or overheating of the object and emit 
ting from the container, and initiating a safety protocol upon 
detecting such a substance beyond a preset amount or rate. 

[0156] In another exemplary embodiment, a grill assembly 
may be made by another process including the steps of 
disposing at least one third sensor in relation to the con 

tainer, sensing temperature of the object and/or container, 
and initiating a safety protocol upon detecting such tem 
perature exceeding a preset value. 

[0157] Embodiments of the foregoing aspect of the present 
invention may include one or more of the folloWing features. 

[0158] The initiating step may include the steps of stop 
ping the supply of the Waves into the chamber, issuing an 
alarm, generating a Warning signal and then the terminating 
or issuing, and the like. Such a method may include the steps 
of providing an actuator member and stopping the supply of 
the Waves thereby. Detailed con?gurations described in 
conjunction With the foregoing third, ?fth, and seventh 
aspects of the present invention may also be incorporated 
into the above aspect of this invention. 

[0159] More product-by-process claims may also be pro 
duced by combining preambles of the above apparatus 
claims With bodies of the above method claims. In addition, 
embodiments of these aspects of the present invention 
regarding various processes may also include one or more of 
the foregoing features Which have been described in con 
junction With various supports and/or various methods for 
controlling various aspects of the grill assemblies of the 
present invention. 

[0160] As used herein, a “grill” or “grill assembly” refers 
to any household or business appliance With at least one 
heating element arranged to generate heat and to deliver 
such heat to an object disposed thereon, thereover or therein. 
Thus, such “grills” or “grill assemblies” may include, but 
not be limited to, grills, ranges, stoves, and ovens Which may 
be stationary or portable and Which may generate such heat 
by burning gas by the heating elements, by ?oWing electric 
current through the heating elements, by emitting electro 
magnetic Waves thereby, and the like. 

[0161] Unless otherWise de?ned in the folloWing speci? 
cation, all technical and scienti?c terms used herein have the 
same meaning as commonly understood by one of ordinary 
skill in the art to Which the present invention belongs. 
Although the methods or materials equivalent or similar to 
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those described herein can be used in the practice or in the 
testing of the present invention, the suitable methods and 
materials are described beloW. All publications, patent appli 
cations, patents, and/or other references mentioned herein 
are incorporated by reference in their entirety. In case of any 
con?ict, the present speci?cation, including de?nitions, Will 
control. In addition, the materials, methods, and examples 
are illustrative only and not intended to be limiting. 

[0162] Other features and advantages of the present inven 
tion Will be apparent from the folloWing detailed descrip 
tion, and from the claims. 

BRIEF DESCRIPTION OF THE DRAWING 

[0163] FIG. 1A is a schematic block diagram of a prior art 
conventional grill; 

[0164] FIG. 1B is a schematic block diagram of an 
exemplary grill assembly including a control member and 
other auxiliary members according to the present invention; 

[0165] FIG. 2 is a schematic block diagram of an exem 
plary grill assembly similar to that of FIG. 1B but including 
more details according to the present invention; 

[0166] FIG. 3A is a schematic block diagram of an 
exemplary control algorithm for a control member of a gas 
grill assembly according to the present invention; and 

[0167] FIG. 3B is a schematic block diagram of an 
exemplary control algorithm for a control member of an 
electric or microWave grill assembly according to the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0168] The present invention generally relates to various 
grill assemblies capable of generating heat from various 
energy sources. More particularly, the present invention 
relates safety grill assemblies including various control 
members capable of detecting unintended heating by their 
heating elements and terminating such heating upon detect 
ing such unintended operations. The present invention also 
relates to various methods of detecting such unintended 
heating by the heating elements of various grill assemblies 
and terminating such unintended operations. The present 
invention further relates to various processes for providing 
various control members and such grill assemblies With such 
control members. 

[0169] The control members of the present invention may 
be incorporated into grill assemblies Which are designed to 
provide such heat by burning gas, ?oWing electricity, emit 
ting electromagnetic Waves, and so on. In addition, the 
control members of the present invention may be imple 
mented into grills for cooking food, heating interior, and the 
like, and into stationary as Well as portable grills. 

[0170] Various exemplary aspects and embodiments of 
safety grill assemblies and methods therefor of the present 
invention Will noW be described more particularly With 
reference to the accompanying draWings and/or text, Where 
such aspects and embodiments may only represent different 
forms. The safety grill assemblies and methods therefor of 
the present invention, hoWever, may be embodied in many 
other different forms and, therefore, should not be limited to 
such aspects and embodiments set forth herein. Rather, 
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various exemplary aspects and embodiments described 
herein are provided so that this disclosure Will be thorough 
and complete and fully convey the scope of the present 
invention to one skilled in the relevant art. 

[0171] Unless otherWise speci?ed, it is to be understood 
that various members, elements, units, and parts of the Wave 
blocking systems are not generally draWn to scales and/or 
proportions for ease of illustration. It is also understood that 
the members, elements, units, and/or parts of the Wave 
blocking systems designated by the same numerals generally 
represent the same, similar, and/or functionally equivalent 
members, elements, units, and parts thereof, respectively. 

[0172] FIG. 1A is a schematic block diagram of a con 
ventional grill in the prior art. Such a grill includes multiple 
heating elements 12A, 12B and multiple on-off sWitches 
11A, 11B. The heating elements 12A, 12B are typically 
disposed to be in ?uid and/or electric communication With a 
source of energy 10 and arranged to receive various input 
energy from the energy source 10 such as, e.g., combustible 
gas, electric current, and the like. The heating elements 12A, 
12B are also arranged to generate heat from such input 
energy, e.g., by burning the combustible gas in a noZZle 
thereof, passing electric current therethrough, emitting elec 
tromagnetic Waves thereby, and the like. Each of the 
sWitches 11A, 11B is disposed betWeen the energy source 10 
and corresponding heating element 12A, 12B and arranged 
to control supply of the input energy to such a heating 
element 12A, 12B by manipulating ?oW of such gas and/or 
current. Avalve 13 is generally disposed betWeen the energy 
source 10 and grill in order to connect and disconnect the 
grill from the source 10. 

[0173] A grill assembly of the present invention differs 
from such a prior art grill in a feW key aspects. For eXample, 
the grill assembly of the present invention includes at least 
one control member Which is arranged to adaptively control 
supply of input energy to the heating elements depending 
upon Whether heating of a speci?c heating element is 
intended by an user and/or Whether such heating eXceeds an 
optimal period of time. 

[0174] FIG. 1B is a schematic block diagram of an 
eXemplary grill assembly including a control member and 
other auXiliary members according to the present invention. 
Similar to the prior counterpart of FIG. 1A, a grill assembly 
of the present invention also includes multiple sWitches 11A 
and multiple heating elements 12A, although only one of 
each is shoWn for ease of illustration. Such a grill assembly 
also includes at least one input member 30, sensor member 
40, control member 50, and output member 70, Where the 
input member 30 is arranged to receive various input com 
mand signals provided thereinto by an user, Where the sensor 
members 40 are arranged to sense (or monitor) various 
system and/or operational parameters and/or variables of the 
grill assembly and/or its heating operations, Where the 
output member 70 is arranged to output (or displays) various 
system and/or operational parameters and/or variables, and 
Where the control member 50 is arranged to operatively 
couple With the above members 30, 40, 70 in order to receive 
the user input commands signals through the input member 
30, to receive various sensing signals generated by the 
sensor members 40, and to decide, based upon the foregoing 
signals, Whether or not to continue supply of the input 
energy such as the combustible gas and/or electric current to 
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the heating element 12A, e.g., by shutting off one or more 
control valves 12A, 12B disposed betWeen a main valve 13 
and sWitches 11A. The control member 50 may also be 
arranged to output the system and/or operational parameters 
and/or variables When desirable. 

[0175] FIG. 2 is a schematic block diagram of an eXem 
plary grill assembly similar to that of FIG. 1B but describing 
its further details according to the present invention. An 
eXemplary grill assembly includes at least one sWitch 11A, 
at least one heating element 12A, and at least one control 
valve 62A, 62B as described hereinabove. The grill assem 
bly includes a grill safety system 20 Which may in turn 
include at least one input member 30, at least one sensor 
member 40, at least one control member 50, at least one 
actuator member 60, and at least one output member 70. 

[0176] The input member 30 is arranged to receive various 
user inputs or user input command signals 31 about a system 
mode 32 (e.g., an engaged or disengaged state of the system 
20), a control mode 33 (e.g., local vs. global control mode, 
intermittent vs. continuous control mode, and so on), an 
action mode 34 (e.g., providing a Warning, issuing an alarm, 
terminating supply of input energy to the heating element 
12A, and the like), an override and/or release setting 35, and 
other auXiliary set points 36 for the system variables and/or 
parameters Which may be provided by a manufacturer of the 
grill safety system 20 or may be provided by an user, Where 
details of such modes Will be described in greater detail 
beloW. In order to receive such user inputs, the input member 
30 typically includes at least one keypad, keyboard, numeric 
pad, numeric board, selector, and/or other conventional 
mechanical and/or electrical signal receiving devices Which 
may be disposed in any desirable location on or around such 
a grill assembly. 

[0177] The sensor member 40 is arranged to sense, moni 
tor or measure various system parameters and/or variables, 
operational parameters and/or variables, and/or operational 
states and/or positions of various members, units, and/or 
parts of such a grill assembly. For example, the sensor 
member 40 generally includes various sensors 41 such as, 
e.g., at least one How sensor 42, temperature sensor 43, 
position sensor 44, mass sensor 45, time sensor 46, motion 
sensor 47, and/or other miscellaneous sensors 48. The How 
sensor 42 is typically arranged to sense How of the input 
energy such as, e.g., gas, electric current or electromagnetic 
Waves, to the heating element 12Aby sensing, e.g., presence 
of How of such input energy, a How rate thereof, and the like. 
Any conventional ?oW detector and/or sensor may be used 
to sense the How of gas, any conventional current detector 
and/or meter may be used to sense the How of electric 
current, and any conventional Wave detector and/or counter 
may be used to sense the How of electromagnetic Waves. The 
temperature sensor 43 is also arranged to sense temperature 
of or adjacent to the heating element 12A, temperature of an 
object disposed over or in the heating element 12A, tem 
perature of a container containing such an object therein, and 
so on. Such a temperature sensor 43 may also be arranged 
to measure an absolute temperature, a relative temperature 
de?ned as a difference betWeen the absolute temperature and 
a reference temperature, a temperature pro?le as a function 
of time, and so on. Any conventional temperature sensors 
may be used to sense one or more of such temperatures. It 
is appreciated that the temperature sensor may be a contact 
ing-type sensor Which is required to be in mechanical 
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contact With an article of Which the temperature is to be 
sensed or, in the alternative, a non-contacting-type sensor 
Which is arranged to sense the temperature from a preset 
distance by electromagnetic Waves such as, e.g., infrared 
rays. It is also appreciated that, as long as such ?oW and 
temperature sensors may be able to sense one of the above 
?oWs and temperatures, respectively, detailed mechanisms 
and/or operations of such ?oW and temperature sensors are 
not critical to the scope of the present invention. 

[0178] The position sensor 44 is generally arranged to 
sense disposition of the sWitch 11A in one of its off-position 
and at least one on-positions, regardless of Whether the 
sWitch 11A is a mechanical or electrical and Whether such a 
sWitch 11A is arranged to move betWeen multiple discrete 
positions or along a continuous track. Any conventional 
mechanical and/or electric position sensors may be used to 
sense the disposition of the sWitch 11A, and detailed mecha 
nisms and/or operations of the position sensors are not 
critical to the scope of the present invention as long as such 
sensors may be able to sense the disposition of the sWitch 
11A in and aWay from its off-position. 

[0179] The mass sensor 45 is typically arranged to sense 
a mass or Weight of an object, a container, and/or the 
container containing such an object therein. More particu 
larly, such a mass sensor 45 may be disposed beloW, in ?ush 
With or slightly above the heating element 12A so as to 
measure the mass or Weight of the object and/or container 
Which may be disposed on (or over) the heating element 12A 
in order to be heated thereby. Any conventional mass or 
Weight sensors may be employed to sense the mass or Weight 
of such an object and/or container. As Will be described in 
greater detail beloW, hoWever, a primary objective of such a 
mass sensor 45 is to detect Whether any object or container 
is disposed on, over or inside the heating element 12A and 
heated thereby. Accordingly, such a mass sensor 45 may be 
simply arranged only to detect presence or absence of the 
object and/or container on, over or inside the heating ele 
ment 12A. It is appreciated that, as long as such mass 
sensors may be able to monitor the mass, Weight, presence, 
and/or absence of the object or container on, over or inside 
such a heating element 12A, their detailed mechanisms 
and/or operations are not critical to the scope of the present 
invention. 

[0180] The time sensor 46 may be arranged to sense a 
time, an interval (or period of time), an elapsed period of 
time after a reference time, a period of time remaining to a 
target time, and the like, Where the reference or target time 
may be time on Which the sWitch 11A is moved to one of its 
on-positions, time after the control member generates a 
Warning and/or issues an alarm as Will be described beloW, 
any time selected by the user, and the like. It is appreciated 
that, as long as such a time sensor 46 senses the time and is 
able to receive and store various input signals from the user 
such as, e.g., the interval, reference time, and/or target time, 
such a time sensor 46 may be able to calculate therefrom the 
above periods by, e.g., using various conventional electric 
circuits and/or microchips, using digital algorithms, and so 
on. 

[0181] The motion sensor 47 may be arranged to sense 
presence, absence, and/or movement of the user Within a 
preset distance from the heating element 12B and/or grill 
assembly. When desirable, the motion sensor 47 may also be 

Oct. 20, 2005 

arranged to detect presence, absence, and/or movement of 
the object and/or container on, over or inside the heating 
element 12B. As Will be described beloW, a primary objec 
tive of the motion sensor 47 is to determine intention of the 
user to supply the input energy to the heating element 12B. 
Thus, as long as such motion sensors may be able to generate 
sensing signals from Which such intention of the user is 
determined, detailed mechanisms, operations, and/or sens 
ing variables of such sensors are not critical to the scope of 
the present invention. 

[0182] Such a sensor member 40 may also include other 
auxiliary sensors. For example, at least one mass detection 
sensor may be used in order to detect presence, amount or 
concentration of at least one chemical substance by sensing, 
e.g., color, thermal conductivity, electric conductivity, and 
so on. Because a primary objective of such a mass detection 
sensor is to sense presence of the substance generated by 
combustion of the object heated by the heating element 12A, 
various conventional mass detection sensor may be used to 
sense various hydrocarbon particles Which may or may not 
include nitrogen molecules beyond a preset amount or 
concentration by, e.g., detecting their distinct physical and/ 
or chemical properties. Other conventional sensors may also 
be used to detect the combustion of the object by excessive 
heating thereof. For example, conventional smoke sensors 
may be disposed to be in ?uid communication With the 
object disposed on, over or inside the heating element 12A 
and to detect the smoke from the combustion. In addition, 
conventional humidity sensors may be disposed to be in 
?uid communication With the object, to sense humidity of 
steam or fume emitted from the object, and to detect an onset 
of the combustion When the measured humidity falls beloW 
a preset value. It is appreciated that any conventional sensors 
may be applied as long as they may detect the combustion 
of the object by overheating thereof, and detailed mecha 
nisms, operations, and/or sensing variables of such sensors 
are not critical to the scope of the present invention. 

[0183] The foregoing sensors 41 may be arranged in 
various locations around the grill assembly. For example, the 
time sensor 46 (denoted as “t”) may be disposed in almost 
any part of the grill assembly, for such a sensor 46 does not 
have to be disposed near the sWitch 11A or the heating 
element 12A and does not have to be incorporated along gas 
pathWays 15A-15C. Similarly, the motion sensor 47 
(denoted as “M”) may be disposed in almost any location 
Where such a sensor 47 may handily sense either or both of 
the presence and absence of the user Within the preset 
distance from a speci?c part of the grill assembly. When the 
motion sensor 47 employs various Waves as a detecting 
means, such a sensor 47 may have to be disposed in a 
location Where such Waves may not be obstructed by the 
sWitch 11A, heating element 12A, object, and/or container. 

[0184] Other sensors may be disposed in or near the 
sWitch 11A and/or heating elements 12A, along the gas 
pathWays 15A-15C, in or near the object and/or container. 
For example, the ?oW sensor 42 (denoted as “F”) is pref 
erably disposed to be in ?uid communication With the gas 
?oWing through the gas ?oWing through the gas pathWays 
15A-15C so as to sense ?oW of the gas therethrough and/or 
to measure a ?oW rate thereof. More particularly, such a ?oW 
sensor 42 may be disposed along or in the upstream gas 
pathWay 15A coupling a source of gas 10 and a bifurcation 
16 from Which the gas bifurcates and ?oWs into individual 
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heating elements 12A. Such a sensor 42 may offer the 
bene?t of sensing the global gas ?oW and/or its ?oW rate into 
the grill assembly. Such a How sensor 42 may be incorpo 
rated along or in the middle gas pathWay 15B connecting the 
bifurcation 16 to the sWitch 11A or, alternatively, along or in 
the doWnstream gas pathWay 15C betWeen the sWitch 11A 
and heating element 12A. These How sensors 42 enable to 
sense the local gas ?oW and/or its ?oW rate into each heating 
element 12A. Depending upon desirable control algorithms 
Which Will be described beloW, at least one How sensor 42 
may be disposed in one or more of such locations. When the 
grill assembly provides heat by ?oWing electric current 
through the heating element 12A, the current sensor 42 may 
be disposed in series With circuits 15A-15C so as to mea 
sures How of current therethrough. Similar to the gas ?oW 
sensors, such a current sensor 42 may be disposed along the 
upstream circuit 15A to sense or measure the global How of 
current into the grill assembly, or along the middle or 
doWnstream circuits 15B, 15C to sense or measure the local 
How of current to individual heating element 12A. It is 
appreciated that the current sensor 42 may be disposed in 
parallel With such circuits 15A-15C When the sensor 42 is 
simply required to sense presence and/or absence of the 
current ?oW therethrough. When the grill assembly gener 
ates heat by emitting electromagnetic Waves onto the object 
disposed in the heating element 12A or, more speci?cally, a 
heating chamber (not shoWn in the ?gure), the same current 
sensor 42 may be disposed in one of the above circuits 
15A-15C so as to sense or measure the How of current 

therethrough or, in the alternative, conventional Wave sensor 
42 may be placed in such a chamber to sense or measure 
How of such Waves inside the chamber. 

[0185] The temperature sensor 43 (denoted as “T”) is 
generally disposed in, on, beloW or adjacent to the heating 
element 12A in order to sense a range of temperature (e.g., 
near room temperature or Well above such a temperature) or 
to measure the temperature of or near the heating element 
12A. Thus, the temperature sensor 43 may be disposed in 
any part of the grill assembly Which tends to get hot by 
conduction of heat as the heating element 12A generates 
heat. Examples of such parts may include, but not be limited 
to, a noZZle or heating coil of the heating element 12A, a 
support of the assembly, a body of the assembly, a container, 
and so on. As described above and When the temperature 
sensor 43 is of the non-contacting type, the temperature 
sensor 43 may be disposed in any location in Which the 
temperature sensor 43 may emit Waves toWard the heating 
element 12A and receive such Waves re?ected thereby. 
Because the primary object of such a temperature sensor 43 
is detect Whether the heating element 12A is on and/or 
Whether the measured temperature is beyond a preset value, 
exact disposition of the temperature sensor 43 is not material 
to the scope of the present invention as far as the temperature 
sensor 43 may accomplish one of such objectives. 

[0186] The position sensor 44 (denoted as “X”) is prefer 
ably operatively coupled to the sWitch 11A in order to sense 
disposition thereof in one of its off- and on-positions. For 
example, the position sensor 44 may be coupled to the 
mechanical sWitch 11A so that the sensor 44 recogniZes 
disposition of the sWitch 11Abased on translation or rotation 
thereof. In the alternative, the position sensor 44 may be 
incorporated into an electric circuit of the electric sWitch 
11A and sense disposition of the sWitch 11A based upon the 
user selection. When the sWitch 11A is arranged to move 
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betWeen one off-position but multiple on-positions (e.g., 
loW, medium, and high), such a position sensor 44 may be 
arranged to monitor the exact location of the sWitch 11A. 
Because the primary objective of the position sensor 44 is to 
detect Whether the heating element 12A is on or off, the 
position sensor 44 may also be arranged to sense the 
off-position and not-off-position or, in the alternative, only 
to sense a position Which may be aWay from its off-position. 
As long as the position sensor 44 may accomplish this 
objective, exact disposition of the position sensor 44 is not 
material to the scope of the present invention. 

[0187] The mass sensor 45 (denoted by “M”) may typi 
cally be disposed in any location in Which such a sensor 45 
may measure the mass or Weight of the object and/or 
container disposed on or over the heating element 12A 
and/or inside the heating chamber of the heating element 
12A. When the primary objective of the position sensor 45 
is to detect presence or absence of the object and/or con 
tainer on, over or inside the heating element 12A, such a 
sensor 45 may not need a fair sensitivity of measuring the 
mass or Weight Within a preset resolution. It is appreciated 
that, in addition to various conventional mass or Weight 
sensors, other conventional sensors Which are designed not 
to directly measure the mass or Weight may be used as Well. 
For example, conventional beam sensors may be employed 
so as to detect the presence or absence of the object or 
container on, over or inside the heating element 12A. In 
addition, conventional displacement sensors may be dis 
posed so that they may be displaced and detect such pres 
ence or absence in response to disposition of the object or 
container on, over or inside the heating element 12A. In 
another example, conventional force sensors may be 
employed to detect such presence or absence by sensing 
force exerted by such an object or container. It is to be 
understood, hoWever, that such a mass sensor 45 may 
require at least minimal precision When it may be desirable 
to sense the exact mass or Weight thereof and/or change in 
such a mass or Weight over time as heating proceeds. As long 
as the mass sensor 45 may accomplish the above objective, 
exact disposition of such a sensor 45 is not material to the 
scope of the present invention. 

[0188] The actuator member 60 may be arranged to 
receive at least one control signal generated by the control 
member 50 and performs at least one preset control action of 
a safety protocol Which may be embedded into the control 
member 50 by the manufacturer. For example, the actuator 
member 60 may be arranged to open and to close a control 
valve 61 disposed along the upstream pathWay 15A in order 
to start and stop supply of the input energy into the entire 
grill assembly. In the alternative, the actuator member 60 
may also be arranged to open and to close each control valve 
62A, 62B disposed along the middle pathWay 15B so as to 
start and stop the supply of the input energy into each 
heating element 12A. When desirable, the control valves 
62A, 62B may be incorporated into the doWnstream path 
Ways 15C for individual or local control of the input energy 
supply as Well. In another example, the actuator member 60 
may be arranged to move the sWitch 11A or, more particu 
larly, to reset such a sWitch 11A back to its off-position, 
thereby terminating the supply of the input energy to each of 
the heating elements 12A. The actuator member 60 may be 
arranged to perform other actions included in such a safety 
protocol, examples of Which may include, but not be limited 
to, generating audio and/or visual Warnings including Warn 
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ing signals and/or actions, issuing audio and/or visual alarms 
including alarm signals and/or actions, and the like. Depend 
ing upon a variety of actions included in the safety protocol, 
the control and/or actuator members 50, 60, may also be 
arranged to alloW the user to select desired control actions 
upon detecting unintended heating operation and/or burning 
food. 

[0189] It is appreciated that the actuator member 50 may 
be arranged to manipulate the control valves 61 on its oWn, 
Without having to be manipulated by the control member 50. 
For example, bimetal-type devices may be disposed betWeen 
the energy source 10 and heating element 12A and arranged 
to connect and disconnect various pathWays 15A-15C 
through their deformation caused by temperature of or near 
the heating element 12A. Similarly, ?uid-?lled devices may 
also be arranged to accomplish the similar function through 
their expansion and contraction caused by such temperature. 

[0190] The output member 70 is generally coupled to the 
control member 50 and arranged to provide at least one 
display 71 regarding system and/or operation parameters 
and/or variables. For example, a Warning unit 72 of the 
output member 70 is arranged to generate at least one 
Warning signal and/or to display such a Warning signal or 
Whether any Warning signal is generated. Similarly, an alarm 
unit 73 is arranged to issue at least one alarm signal and/or 
to display such an alarm signal or Whether any alarm is 
issued. An on/off display unit 74 is arranged to display 
Whether the grill assembly is properly connected up to the 
input energy source 10. The on/off display unit 74 may also 
be arranged to shoW Whether any heating element 12A is 
turned on and, therefore, multiple on/off display units 74 
may also be employed to display on- and off-states of 
individual heating elements 12A. Aselection display unit 75 
is typically arranged to display at least some selections 
regarding system and operational variables and/or param 
eters chosen by the user through the input command signals. 
For example, the selection display unit 75 may display an 
user selected control mode such as, e.g., global vs. local 
control mode, continuous vs. intermittent control mode, and 
the like. In addition, such a unit 75 may display various 
predetermined set-points supplied by the manufacturer and/ 
or other set-points adjustable by the user, examples of Which 
may include, but not be limited to, the preset distance used 
by the motion sensor, preset temperature used by the tem 
perature sensor, reference or target time used by the time 
sensor, and the like. An operation display unit 76 may be 
arranged to display various system and/or operation vari 
ables and/or parameters such as, e.g., presence or absence of 
the supply of the input energy to the heating element, 
temperature of the heating element, positions of the sWitches 
and control valves, and the like. A time display unit 77 is 
arranged to display present time, elapsed period of time from 
the reference time, period of time remaining to the target 
time, and the like. Other additional variables and parameters 
may also be displayed by an auxiliary display unit 78. 

[0191] The control member 50 is arranged to operatively 
couple With the input, sensor, actuator, and output members 
30, 40, 60, 70 and to control overall and individual aspects 
of the operation of the grill safety system 20. For example, 
the control member 50 is arranged to receive user input 
signals from the input member 30. The control member 50 
may use such raW signals or may include an input unit in 
Which such raW signals are ampli?ed or otherWise pro 
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cessed. Depending on characteristics thereof, the control 
member 50 may replace the preexisting set-points stored 
therein With neW values Which are determined by and/or 
calculated from the user input signals. Thereafter, the control 
member 50 is arranged to operate the grill safety system 20 
based on various preexisting and replaced set-point. The 
control member 50 is also arranged to couple With the sensor 
member 30 and/or its sensors 41, and to receive various 
sensing signals from the sensors 41. The control member 
may use such raW signals directly or may include a trans 
ducer unit through Which such raW signals may be ampli?ed 
or otherWise processed. The control unit 50 may also include 
a microchip implemented With at least one algorithm Which 
processes the raW or ampli?ed sensing signals so as to 
extract or calculate various information Which Will be 
needed to control various operations of the grill safety 
system 20. 

[0192] Based upon such user input signals and/or sensing 
signals and/or various algorithms thereof, the control mem 
ber 50 may detect the supply of the input energy to the 
heating element 12A and the intention of the user to generate 
heat by the heating element 12A. Upon detecting unintended 
heating by the heating element 12A, the control member 50 
may generate at least one control signal and sends such a 
signal to the actuator member 60 Which then takes at least 
one control action according to the control signal. In general, 
the control member 50 stores a library of safety protocol 
Which is basically a list of control signals each correspond 
ing to each of the control actions as described above. When 
the grill safety system offers a single control action such as, 
e.g., stopping the input energy supply to the heating element 
12A, the control process is straightforWard, i.e., stopping 
such supply as soon as detecting the unintended heating 
operation. HoWever, When the control member 50 may offer 
various control actions, the user may provide one or more 
input signals to the input member 30, and the control 
member 50 selects one or more control signals based upon 
such input signals. The actuator member 60 then manipu 
lates the sWitch 11A and/or various control valves 61, 62A, 
62B in response thereto. The control member 50 may also be 
arranged to control various display units 71 of the output 
member 70, either directly or indirectly, e.g., by generating 
various output control signals based upon its control signals 
and then sending such output control signals to correspond 
ing display units 71 of the output member 50. 

[0193] Con?gurational and/or operational variations and/ 
or modi?cations of the above embodiments of the above 
exemplary grill safety systems and various members, units, 
and elements thereof described in FIG. 2 also fall Within the 
scope of this invention. 

[0194] First of all, it is appreciated that the exemplary 
embodiment of FIG. 2 is a rather comprehensive grill safety 
system and, accordingly, that not all such members and/or 
units described in the ?gure are necessary in all cases. For 
example, the sensor member may require only tWo of the 
above sensors, one of Which is arranged to sense the supply 
of input energy to the heating element, and the other of 
Which is arranged to sense the intention of the user to 
generate heat thereby. Therefore, the sensor member may 
include the How and time sensors, position and time sensors, 
How and motion sensors, position and motion sensors, 
temperature and time sensors, temperature and motion sen 
sors, and the like. Similarly, the grill safety system may 










