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DIRECT-CURRENT SOLID-FUEL GRILL

BACKGROUND OF THE INVENTION
1. The Field of the Invention

The present invention relates generally to systems, methods, and devices for
grilling and warming food products.

2. Background and Relevant Art

Users often prepare food on grilling devices such as pellet grills. Pellet grills
may burn various fuels, including wood pellets, in order to heat food within the grill.
In some cases, the burning pellets may provide flavor to food within the grill, such as a
smoke flavor. Further, a user may be able to select particular types of pellets in order
to create particular flavors within the grilled food.

Some pellet grills may include a number of components that require electric
power, such as ignition starters, pellet fuel feeding systems, and/or blowers. Users may
typically plug the grill into a household or other outlet via a power cord to power the
grill using alternating current (AC). Power cords, however, may reduce the portability
of the grill. Corded grills may also limit users to using the grill in dry conditions due to
safety concerns over exposing the power cord to moisture from rain or snow. Also, fuel
pellets, such as wooden pellets, often clog and/or jam fuel feeder systems. Users may
have a hard time unclogging the fuel feeder system of a solid-fuel grill and/or cleaning
out areas of the grill where soot may accumulate. Accordingly, there are a number of
disadvantages in grilling devices and systems that can be addressed.

BRIEF SUMMARY OF THE INVENTION

Embodiments disclosed herein include a direct-current (DC) solid-fuel grill.
The DC solid-fuel grill comprises a DC power source and a DC motor receiving power
from the DC power source. The DC solid-fuel grill may also comprise a solid-fuel grill
component configured to be driven by the DC motor. A DC controller is in
communication with the DC motor. The DC controller is configured to provide at least
a first signal to the DC motor causing the solid-fuel grill component to actuate at a first
velocity and then a second signal to the DC motor causing the solid-fuel grill
component to actuate at a second velocity.

Additionally, disclosed embodiments include a method for operating a DC

solid-fuel grill. The method comprises receiving, at a DC motor, power from a DC
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power source. The method also comprises receiving, from a DC controller, a first signal
to actuate the DC motor, wherein the first signal causes the DC motor to actuate at a
first velocity. In addition, the method comprises driving, with the DC motor, a solid-
fuel grill component at the first velocity. Further, the method comprises receiving, from
the DC controller, a second signal to actuate the DC motor, wherein the second signal
causes the DC motor to actuate at a second velocity. Further still, the method comprises
driving, with the DC motor, the solid-fuel grill component at the second velocity.

Further disclosed embodiments include a DC solid-fuel grill that comprises a
DC power source and a first DC motor receiving power from the DC power source. A
solid-fuel auger is configured to be actuated by the first DC motor. The DC solid-fuel
grill also comprises a second DC motor receiving power from the DC power source. A
blower is configured to be actuated by the first DC motor. A DC controller is in
communication with at least one of the first DC motor or the second direct current
motor. The DC controller is configured to provide at least a first signal to the at least
one of the first DC motor or the second direct current motor causing at least one of the
solid-fuel auger or the blower to actuate at a first velocity. The DC controller is then
configured to provide a second signal to the at least one of the first DC motor or the
second direct current motor causing the at least one of the solid-fuel auger or the blower
to actuate at a second velocity.

Additional features and advantages of exemplary implementations of the
present disclosure will be set forth in the description which follows, and in part will be
obvious from the description, or may be learned by the practice of such exemplary
implementations. The features and advantages of such implementations may be
realized and obtained by means of the instruments and combinations particularly
pointed out in the appended claims. These and other features will become more fully
apparent from the following description and appended claims, or may be learned by the
practice of such exemplary implementations as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describe the manner in which the above-recited and other advantages
and features of the invention can be obtained, a more particular description of the
invention briefly described above will be rendered by reference to specific
embodiments thereof which are illustrated in the appended drawings. Understanding

that these drawings depict only typical embodiments of the invention and are not
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therefore to be considered to be limiting of its scope, the invention will be described
and explained with additional specificity and detail through the use of the
accompanying drawings summarized below.

Figure 1 is an illustration of an embodiment of a solid-fuel grill according to the
present disclosure.

Figure 2 illustrates an embodiment of an auger feeder system within a solid-fuel
grill.

Figure 3 illustrates a schematic representation of a control system of a solid-fuel
grill.

Figure 4 illustrates a schematic representation of a method of operating a DC
solid-fuel grill.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates generally to systems, methods, and devices for
grilling and warming food products. In particular, embodiments of the present invention
relate to direct current (DC) powered pellet grills. For example, a DC-powered solid-
fuel grill may comprise a DC power source in communication with one or more DC
motors. The one or more DC motors may actuate one or more solid-fuel grill
components, such as a blower and/or a pellet auger. As used here, a solid-fuel grill
component comprises any electrically powered component within a solid-fuel grill,
including, but not limited to, motors, augers, blowers, hot-rods, user interface displays,
lights, and sensors. The one or more DC motors may also be capable of selectively
actuating the blower and/or the pellet auger at multiple different velocities. For
example, the one or more DC motors may actuate the blower at different velocities
based upon operating conditions within the pellet grill. In at least one embodiment, the
one or more motors may actuate at a negative velocity such that they operate in areverse
direction.

The DC-powered solid fuel grill of the present disclosure provides a number of
advantages over the prior art. The DC motors may provide feedback that is capable of
sensing when various components are in condition for replacement and notify the user
or manufacturer accordingly. The DC motors can power the auger so that a user can
easily reverse the auger to clear the fuel pellets clogging the auger feeder system, as
well as reverse the blower to clear out ash that can accumulate inside the grilling device.

A DC ceramic hot-rod can heat up quickly and also act as a heat sensor. The ceramic
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hot-rod can thus provide a short pre-heating time of the grill as well as provide for fine-
tuned temperature adjustment. Furthermore, the DC power source can eliminate the
need for power cords, allowing a user to safely use the grill in wet conditions.

Additionally, in at least one embodiment, a DC solid-fuel grill is capable of
being put into a lower-power sleep mode. The DC power source provides efficiency
gains with respect to conventional AC power source for low-power sleep modes.
Further, DC motors may provide a more ideal torque response than a similar AC motor.
DC motors may also provide for a greater resolution of controls for adjusting the
velocities and torques of the motors.

Turning now to the Figures, Figure 1 depicts an embodiment of a solid-fuel grill
100. The solid-fuel grill 100 generally has an upper food warming/cooking
compartment 105 in which a user can prepare food. The solid-fuel grill can also have a
lower portion 110 that can house an auger feeder system and a firepot. The lower
portion 110 of the solid-fuel grill 100 can also include various other components, such
as a blower and hot-rod heating element. Figures 2 shows the fuel feeder system 200
and firepot 210, as well as the blower 215 and hot-rod 220, in more detail below.

Referring to Figure 1, the solid-fuel grill 100 can also include a hopper 115 and
a user control interface 120. A user can open the top portion of the hopper 115 and
introduce fuel, such as wood pellets, into the feeder system of the lower portion 110 of
the grill 100 through the hopper 115. A user can adjust a control knob, or various other
control interface buttons, to adjust a temperature of the food warming/cooking
compartment 105 of the solid-fuel grill 100. While the depicted user control interface
120 is shown as a physical control unit integrated into the solid-fuel grill, in at least one
embodiment, the user control interface 120 may additionally or alternatively comprise
a computer-based interface on a device, such as a mobile phone, that is wirelessly
connected to the solid-fuel grill 100 through a network connection. As such, as used
herein the user control interface 120 comprises any interface through which the user
can control the solid-fuel grill 100

The DC solid-fuel grill 100 can also include a DC power source 130. In the
depicted embodiment of a solid-fuel grill 100, the DC power source 130 comprises a
lithium-ion battery that attaches to the solid-fuel grill 100. The battery may be
removable or non-removable. Other embodiments can include other DC power sources

130. For example, one embodiment can include one or more alkaline batteries, lead-
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acid batteries, lithium-ion batteries, solar panels, a peltier plate, a rectifier, or any other
type of DC power storage source. A manufacturer can dispose the DC power source
130 at various locations within or on the outside of the solid-fuel grill 100. The DC
power source 130 may be connected to a conventional AC power cord that is capable
of charging the DC power source 130. Additionally, the DC power source 130 can
power the various components of the solid-fuel grill 100, including but not limited to,
a user control interface display 120 and one or more DC motors that actuate the auger,
blower, and/or hot-rod heating element.

Figure 2 illustrates an embodiment of an auger feeder system 200 within the
grill 100 shown in Figure 1, including an auger 205, firepot 210, blower 215, and hot-
rod 220. A DC motor 225 can engage the auger 205 and rotate the auger 205. A
manufacturer can dispose the firepot 210 at the end of the auger 205 to receive fuel
pellets into the firepot 210 through an opening in the side of the firepot 210. The hot-
rod 220 can also be disposed at or near the firepot 210. A manufacturer can dispose the
blower 215 at or near the lower portion 110 of the solid-fuel grill 100 so that the blower
215 blows air throughout the lower portion 110 and over and/or around the hot-rod 220
and firepot 210. In this way, the blower 215 can aid in the combustion of the fuel inside
the firepot 210 by providing oxygen to the firepot 210.

To more clearly explain how the system operates, Figure 2 illustrates an
embodiment of an auger feeder system 200 in use. In this particular embodiment, a user
can feed the fuel pellets 230 into the auger 205 via a hopper 115. The DC motor 225
can engage the auger 205 and rotate the auger 205. As a result, the rotating auger 205
can feed the fuel pellets 230 into the firepot 210 for combustion, which produces heat
and smoke 235.

In at least one embodiment, the blower 215 blows air over the hot-rod 220 and
into the firepot 210 where the fuel pellets 230 reside. The DC power source 130 can
power the hot-rod 220 so that the hot-rod 220 heats up due to the electrical resistance
of the hot-rod 220 and combusts fuel inside the firepot 210. Additionally, the blower
215 can blow air over the heated hot-rod 220 and into the firepot 210. As a result, the
hot-rod 220 heats the air as it passes over the hot-rod 220 and the heated air ignites the
fuel pellets 230 residing inside the firepot 210. Once sufficiently heated, the fuel pellets
230 produce heat and smoke 235 that rises to warm/heat the heating/grilling surface of
the solid-fuel grill 100.
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As discussed above, in at least one embodiment, the DC power source 130 can
power a DC motor, such as the DC auger motor 225. A user can cause the auger motor
225 to actuate at a negative velocity, such that auger DC motor 225 operates in reverse.
For example, the user may switch the DC power source 130 to the auger motor 225 in
a first polarity so that the auger motor 225 rotates the auger 205 in a first direction. The
auger 205 can feed the fuel pellets 230 into the firepot 210 when the auger 205 rotates
in this first direction. Alternatively, a user can switch polarity of the DC power source
130 so that the auger motor 225 operates according to a second polarity, which is
opposite the first polarity. The second polarity can cause the auger motor 225 to rotate
in a second direction, which is the opposite of the first direction, and cause the auger
205 to draw fuel pellets 230 away from the firepot 210.

In at least one embodiment, a user can cause the auger motor to reverse direction
by directly or indirectly actuating an electric switch. The electric switch may comprise,
at least in part, a mechanical switch that causes the DC power source 130 to
mechanically connect differently to the auger motor 225. Altematively, the electric
switch may comprise a DC controller (not shown). The DC controller may comprise a
microprocessor that is capable of sending commands to the auger motor 225. The DC
controller may also or alternatively include a voltage controller that is configured to
selectively adjust the level of DC voltage applied to an auger motor 225. Additionally
or alternatively, in at least one embodiment, the DC controller is physically integrated
within the auger motor 225. One will appreciate that while the above example is
provided with respect to the auger motor 225, in additional or alternative embodiments,
a DC controller may similarly operate with any number of different DC motors, such
as, but not limited to, the blower motor 215.

Figure 3 illustrates a schematic diagram of electrical components within a DC-
powered, solid fuel grill 100. In particular, Figure 3 illustrates an embodiment of a user
control interface 120 in communication with one or more processors 300 within a solid-
fuel grill 100. The one or more processors 300 may further be in communication with
a server 310, one or more sensors 320, and a DC power source 130. In at least one
embodiment, the DC power source 130 comprises a DC controller, such as a
microprocessor, that is in communication with the one or more processors 300.

In at least one embodiment, the DC power source 130 is further in

communication with an auger motor 225, a blower motor 215, and/or a hot-rod 220.
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Each of the auger motor 225, the blower motor 215, and/or the hot-rod 220 may
comprise a DC controller for detecting and/or adjusting the operating characteristics of
the respective solid-fuel grill components. For example, the auger motor 225 may
comprise a DC controller that is capable of adjusting and monitoring the speed of
rotation of the auger, the direction of rotation of the auger, and various other similar
characteristics.

In at least one embodiment, a user can monitor and/or control various
characteristics of the DC power source 130 and/or solid-fuel grill components from the
user control interface 120. For example, a user may communicate through the user
control interface 120 to adjust a temperature within the solid-fuel grill 100. In response
to receiving the communication, a DC controller may communicate a first signal to the
DC auger motor 225. The first signal causes the DC auger motor to actuate at a first
velocity. The first velocity may comprise a high rate of actuation such that fuel pellets
230 are quickly fed into the firepot 210. One will appreciate that the added fuel can
increase the heat generated by the combustion of the fuel pellets 230.

Once one or more sensors 320 within the solid-fuel grill 100 detect that a
measured temperature is reaching the target temperature, the DC controller may
communicate a second signal to the DC auger motor 225. The second signal causes the
auger motor 225 to actuate at a second velocity. The second velocity may comprise a
relatively lower rate of actuation such that the fuel pellets 230 are fed into the firepot
210 at a slower rate. This slower rate may be configured to maintain the temperature of
the solid-fuel grill 320 without causing the temperature to continue rising.

As a further example of a DC controller adjusting the characteristics of a solid-
fuel grill component, fuel pellets 230 can sometimes jam or clog the auger 205 if too
many fuel pellets are introduced into the auger 205 or if one or more fuel pellets 230
lodges between the auger 205 and the housing surrounding the auger 205. In at least
one embodiment, a DC controller can detect the operating characteristics of the auger
motor 225, including whether a clog is present. For example, the DC auger motor 225
may communicate an error signal to a DC controller indicating that the auger 205 is not
properly rotating. The error signal may comprise an indication that the DC controller is
commanding the auger motor 225 to rotate at a first velocity, but instead the auger
motor 225 is only capable of rotating at a second, slower velocity. Additionally or

alternatively, one or more sensors 320 may detect that the temperature within the solid
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fuel grill 100 is dropping despite the continued rotation of the auger 205 and the high
temperature of the hot-rod 220.

When a clog is detected, a user through the user controller interface 120 or the
solid-fuel grill automatically can reverse the auger 205 to draw the fuel pellets 230 away
from the firepot 210 and readjust the position of jammed fuel pellets 230. For example,
under normal operating conditions a DC controller can send a first signal to the DC
auger motor 225 causing the auger 205 to actuate at a first velocity. Upon detecting the
clog, the DC controller can send a second signal to the DC auger motor 225 causing the
auger 205 to actuate at a second velocity, which is a negative velocity, such that the
auger 205 reverses directions. Once the clog has been cleared, or after a threshold
amount of time, the DC controller can communicate a third signal to the DC auger
motor 225 causing the auger 205 to actuate at a positive velocity.

The actual control of the auger motor 225 may be performed by the one or more
processors 300 and/or a DC controller associated with the auger motor 225. For
instance, in at least one embodiment, the DC controller may be software commands
executed by the one or more processors 300, such that the one or more processors 300
only need to communicate pre-determined commands through the DC controller in
order to cause the DC controller to operate in a number of different ways. Altematively,
the DC controller may comprise physical circuitry integrated within the one or more
processors 300, integrated within the auger motor 225, or integrated into a stand-alone
processing module. One will appreciate that while the disclosed example was provided
with respect to the auger 205 and auger motor 225, in additional or alternative
embodiments, any solid-fuel grill components can be similarly controlled.

For example, in at least one embodiment, a manufacturer can also connect the
blower motor 215 to the DC power source 130 so that blower motor 215 can reverse
direction as well. The blower motor 215 may also be in communication with a DC
controller that allows the one or more processors 300 to control the velocity and
direction of the blower 215. For instance, the ability to reverse the direction of a blower
motor 215 provides several benefits over conventional systems. For example, ash
produced from spent fuel pellets 230 can accumulate within the firepot 210 or elsewhere
within the solid fuel grill 100 due to fuel combustion in the firepot 210 and air
circulation from the blower 215. Accumulated ash can reduce burning efficiency and

otherwise negatively affect the grilling device. To help clear out ash from the firepot
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210 and other areas of the grilling device, a user can reverse the direction of the blower
motor 215 to create a suction within the grilling device. To aid in the cleaning, a
manufacturer of the solid fuel grill 100 can provide perforations in the firepot 210, or
other holes in the grilling device, through which a user can draw out accumulated ash
from the solid fuel grill 100.

Figure 2 illustrates a cross-sectional view of an embodiment of a firepot 210
with a hot-rod 220 extending therein. In one implementation, the hot-rod 220 extends
into the firepot 210 to make direct contact with the fuel pellets 230 residing within the
firepot 210. In this embodiment, the hot-rod 220 can ignite the fuel pellets 230 within
the firepot 210, by conductive heat transfer between the fuel pellets 230 and the hot-
rod 220. Additionally or alternatively, the blower motor 215 can blow air over the hot-
rod 220 and into the firepot 210 to ignite the fuel pellets 230 through convective heat
transfer.

The hot-rod 220 can comprise ceramic material and two or more electrical leads.
In particular, a manufacturer can connect the DC power source 130 to the leads of the
hot-rod 220 and provide the hot-rod 220 with electrical current. The DC power source
130 passes current through the hot-rod 220 and the electrical resistance of the hot-rod
220 causes the ceramic material to heat up. One advantage of ceramic material is that
ceramics can change temperature at a faster rate than some other materials used in hot-
rods of the prior art. Also, ceramic material is very durable and more corrosion resistant
than hot-rods of other materials found in the prior art, such as metal.

It will be appreciated, however, that in one or more embodiments, a
manufacturer can include a hot-rod 220 comprising materials other than ceramic
materials. For example, a manufacturer can include a stainless steel hot-rod or hot-rods
comprised of other heat-conducting materials. A manufacturer can include a stainless
steel hot-rod for ignition of fuel pellets 230 in the firepot 210 through conductive heat
transfer, as described above. Also, a manufacturer can include a ceramic hot-rod for
ignition of fuel pellets 230 in the firepot 210 through conductive heat transfer,
convective heat transfer, or both. Additionally or alternatively, in at least one
embodiment, the hot-rod 220 may comprise a gas ignition system that comprises a gas
flame emitting from the hot-rod 220 in order to ignite fuel pellets 230.

In at least one embodiment, the user can adjust the temperature of the solid-fuel

grill 100 by adjusting the level of current that the DC power source 325 provides to the
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hot-rod 220. The user can adjust the temperature by manipulating a button, switch,
and/or knob on the user control interface 120. In this vein, Figure 3 illustrates an
embodiment of a user control interface 120 that includes a temperature adjustment knob
and a display screen. The display screen can display information to the user, such as,
but not limited to, a set temperature of the grill, an actual temperature of the grill,
elapsed time, or any other information that aids the user in cooking food in the solid
fuel grill 100. One will appreciate that other embodiments of a user control interface
120 can include more than one display screen or no display screens, as well as any
number and combination of buttons, knobs, switches, and the like, that a user can use
to adjust the temperature of the grill 100. A user can manipulate the various buttons,
knobs, and/or switches mechanically or electronically through touch-screen technology
or remotely through a computing system, such as a mobile phone.

Returning to Figure 3, in at least one embodiment, the user control interface 120
outputs a signal to the one or more processors 300. The one or more processors 300
can utilize one or more DC controllers to adjust the amount of current that the DC power
source 130 supplies to the auger motor 225. As the DC power source 130 supplies more
power to the auger motor 225, the rotational speed of the auger 205 increases, feeding
more fuel pellets 230 into the firepot 210. The increased rate of fuel pellets 230
increases the heat produced in the firepot 210, thus increasing the temperature of the
solid fuel grill 100.

In at least one embodiment, the one or more DC controllers can also operate the
blower motor 215 such that as the auger 205 increases the feed rate of fuel pellets 230
into the firepot 210, the blower motor 215 also increases speed in order to provide more
oxygen to the resulting combustion. Additionally or alternatively, the one or more DC
controllers can cause the blower motor 215 and the auger motor 225 to alternate
actuations. In some cases, actuating both the blower motor 215 and the auger motor 225
simultaneously can cause the DC power source 130 to drain quickly. As such,
alternating the blower motor 215 and the auger motor 225 can reduce the drain of the
DC power source 130.

In another embodiment, the solid fuel grill can also include one or more sensors
320. The one or more sensors 320 can include temperature sensors that the
manufacturer can dispose within the warming/cooking compartment 105 of the solid

fuel grill 100. In some embodiments, the manufacturer can dispose the one or more
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sensors 320 in the firepot 210 to measure the temperature within the firepot 210 during
use. In some embodiments, the one or more sensors 320 can sense the temperature of
the grill 100 and relay the temperature information to the one or more processors 300
in order to implement proportional, derivative, and/or integral temperature control
algorithms.

Additionally, in at least one embodiment, a user can use the hot-rod 220 as a
sensor. For example, the one or more processors 200 can shut off power to the hot-rod
220 completely and the temperature of the hot-rod 220 can produce a current that the
electrical leads relay back to the one or more processors 300. The magnitude of the
current produced by the hot-rod 220 can indicate the temperature of the hot-rod 220
and the firepot 210 in which the hot-rod 220 is disposed. The manufacturer can
substantially reduce a temperature adjustment lag-time and produce a cold, good tasting
smoke by using the hot-rod 220 as a sensor.

For example, combustion of fuel pellets within the firepot 210 may comprise
four stages. Within the first stage, the hot-rod 220 heats up and the blower motor 215
actuates air into the firepot 210 causing moisture to evaporate out of the fuel pellets
230. During the second state, the hydro-carbons within the fuel pellets 230 vaporize.
During this state, the desirable smoke is produced. Using convention systems, it is
extremely challenging or impossible to effectively establish and prolong this state. In
particular, the following third stage is gas vapor ignition where the actual flames appear.
As such, to prolong the production of smoke by the fuel pellets 230 it is necessary to
first reach a desired temperate within the firepot 210 and then to prevent the fuel pellets
230 from fully catching fire.

In at least one embodiment, a DC solid fuel grill 100 provides several technical
solutions to this particular problem. For example, using a DC power source 130 and
DC motors, the DC solid fuel grill is capable of achieving much greater resolution and
control over the different solid-fuel grill components. For example, during the second
stage of combustion, the solid fuel grill 100 can control the temperature of the hot-rod
220, the amount of air pushed by the blower motor 215, and the speed at which the
auger 205 delivers fuel pellets 230 to the firepot 210. For example, within a
conventional grill, it may take up to four-minutes or more for the temperature of the
cooking chamber 105 to heat up to the desired temperature and for the one or more

sensors 320 to relay that information back to the one or more processors 300 for
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temperature adjustment and control. Within that time, the fuel pellets 230 can produce
an unwanted hot flame before the auger 205 slows down to reduce the temperature.

In at least one embodiment, a DC solid-fuel grill 100 is capable of much greater
control over the solid-fuel grill components. For example, the hot-rod 220 can serve as
a sensor as described above. In such an embodiment, the hot-rod 220, which the
manufacturer can place in close proximity to, or in direct contact with, the combusting
fuel pellets 230, can sense the temperature in the firepot 210 as soon as combustion of
the fuel pellets 230 produces a hot flame. The hot-rod 220 can then send an electrical
signal representing the temperature back to the processor. In turn, the processor can
then vary the power given to the auger motor 225 and the blower motor 215 in reaction
to the received sensor information.

The following discussion now refers to a number of methods and method acts
that may be performed. Although the method acts may be discussed in a certain order
or illustrated in a flow chart as occurring in a particular order, no particular ordering is
required unless specifically stated, or required because an act is dependent on another
act being completed prior to the act being performed.

Figure 4 illustrates various steps in a flowchart for a method 400 of operating a
DC solid-fuel grill 100. The method 400 includes an act 410 of receiving power. Act
410 comprises receiving, at a DC motor 225, power from a DC power source 130. For
example, as depicted and described with respect to Figures 2 and 3, an embodiment of
a solid-fuel grill 100 may comprise various DC motors, including an auger motor 225
and a blower motor 215. The DC motors 225, 215 may be powered by a DC power
source 130, such as a battery, a rectifier, a solar panel, or any other DC power source.

Method 400 also includes an act 420 of receiving a first signal. Act 420
comprises receiving, from a DC controller, a first signal to actuate the DC motor 225,
wherein the first signal causes the DC motor 225 to actuate at a first velocity. For
example, as depicted and described with respect to Figures 2 and 3, a DC controller can
send a signal to the auger motor 225 to rotate at a first velocity in order to feed fuel
pellets 230 into the firepot 210 at a desired rate.

Additionally, method 400 includes an act 430 of driving a motor at a first
velocity. Act 420 comprises driving, with the DC motor 225, a solid-fuel grill
component (e.g., the auger 205) at the first velocity. For example, as depicted and

described with respect to Figures 2 and 3, the DC auger motor 225 can be configured
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to actuate the auger 205 at a particular first velocity in order to feed fuel pellets 230
into the firepot 210 at a desired rate.

Method 400 includes an act 440 of receiving a second signal. Act 440 comprises
receiving, from a DC controller, a second signal to actuate the DC motor 225, wherein
the second signal causes the DC motor 225 to actuate at a second velocity. For example,
as depicted and described with respect to Figures 2 and 3, a DC controller can send a
signal to the auger motor 225 to rotate at a second velocity in order to slow the rate at
which fuel pellets 230 are fed into the firepot 210 or to reverse the direction of the auger
205 in order to remove a clog.

Further, method 400 includes an act 450 of driving a motor at a second velocity.
Act 450 comprises driving, with the DC motor 225, a solid-fuel grill component (e.g.,
the auger 205) at the second velocity. For example, as depicted and described with
respect to Figures 2 and 3, the DC auger motor 225 can be configured to actuate the
auger 205 at a second velocity in order to slow the rate at which fuel pellets 230 are fed
into the firepot 210 or to reverse the direction of the auger 205 in order to remove a
clog.

Accordingly, a DC solid-fuel grill 100 provides several advantages over the
art. For example, a DC powered grill is able to drive DC motors without the need for
inverters. Additionally, the DC motors are able to easily reverse direction and rotate at
a wide variety of different selectable speeds. Further, the DC motor is able to enter into
low-power modes. Such modes may be beneficial when a DC power supply, such as a
battery, is running low on power or when the supply of fuel pellets 230 within the
hopper 115 runs low.

Further, the methods may be practiced by a computer system including one
or more processors and computer-readable media such as computer memory. In
particular, the computer memory may store computer-executable instructions that when
executed by one or more processors cause various functions to be performed, such as
the acts recited in the embodiments.

Computing system functionality can be enhanced by a computing systems’
ability to be interconnected to other computing systems via network connections.
Network connections may include, but are not limited to, connections via wired or
wireless Ethernet, cellular connections, or even computer to computer connections

through serial, parallel, USB, or other connections. The connections allow a computing
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system to access services at other computing systems and to quickly and efficiently
receive application data from other computing systems.

Interconnection of computing systems has facilitated distributed computing
systems, such as so-called “cloud” computing systems. In this description, “cloud
computing” may be systems or resources for enabling ubiquitous, convenient, on-
demand network access to a shared pool of configurable computing resources (e.g.,
networks, servers, storage, applications, services, etc.) that can be provisioned and
released with reduced management effort or service provider interaction. A cloud
model can be composed of various characteristics (e.g., on-demand self-service, broad
network access, resource pooling, rapid elasticity, measured service, etc.), service
models (e.g., Software as a Service (“SaaS”), Platform as a Service (“PaaS”),
Infrastructure as a Service (“laaS™), and deployment models (e.g., private cloud,
community cloud, public cloud, hybrid cloud, etc.).

Cloud and remote based service applications are prevalent.  Such
applications are hosted on public and private remote systems such as clouds and usually
offer a set of web-based services for communicating back and forth with clients.

Many computers are intended to be used by direct user interaction with the
computer. As such, computers have input hardware and software user interfaces to
facilitate user interaction. For example, a modemn general-purpose computer may
include a keyboard, mouse, touchpad, camera, etc. for allowing a user to input data into
the computer. In addition, various software user interfaces may be available.

Examples of software user interfaces include graphical user interfaces, text
command line-based user interface, function key or hot key user interfaces, and the like.

Disclosed embodiments may comprise or utilize a special purpose or general-
purpose computer including computer hardware, as discussed in greater detail below.
Disclosed embodiments also include physical and other computer-readable media for
carrying or storing computer-executable instructions and/or data structures. Such
computer-readable media can be any available media that can be accessed by a general
purpose or special purpose computer system. Computer-readable media that store
computer-executable instructions are physical storage media. Computer-readable
media that carry computer-executable instructions are transmission media. Thus, by

way of example, and not limitation, embodiments of the invention can comprise at least
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two distinctly different kinds of computer-readable media: physical computer-readable
storage media and transmission computer-readable media.

Physical computer-readable storage media includes RAM, ROM, EEPROM,
CD-ROM or other optical disk storage (such as CDs, DVDs, etc.), magnetic disk
storage or other magnetic storage devices, or any other medium which can be used to
store desired program code means in the form of computer-executable instructions or
data structures and which can be accessed by a general purpose or special purpose
computer.

A “network”™ is defined as one or more data links that enable the transport of
electronic data between computer systems and/or modules and/or other electronic
devices. When information is transferred or provided over a network or another
communications connection (either hardwired, wireless, or a combination of hardwired
or wireless) to a computer, the computer properly views the connection as a
transmission medium. Transmissions media can include a network and/or data links
which can be used to carry program code in the form of computer-executable
instructions or data structures, and which can be accessed by a general purpose or
special purpose computer. Combinations of the above are also included within the
scope of computer-readable media.

Further, upon reaching various computer system components, program code
means in the form of computer-executable instructions or data structures can be
transferred automatically from transmission computer-readable media to physical
computer-readable storage media (or vice versa). For example, computer-executable
instructions or data structures received over a network or data link can be buffered in
RAM within a network interface module (e.g., a “NIC”), and then eventually
transferred to computer system RAM and/or to less volatile computer-readable physical
storage media at a computer system. Thus, computer-readable physical storage media
can be included in computer system components that also (or even primarily) utilize
transmission media.

Computer-executable instructions comprise, for example, instructions and data
which cause a general-purpose computer, special purpose computer, or special purpose
processing device to perform a certain function or group of functions. The computer-
executable instructions may be, for example, binaries, intermediate format instructions

such as assembly language, or even source code. Although the subject matter has been
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described in language specific to structural features and/or methodological acts, it is to
be understood that the subject matter defined in the appended claims is not necessarily
limited to the described features or acts described above. Rather, the described features
and acts are disclosed as example forms of implementing the claims.

Those skilled in the art will appreciate that the invention may be practiced in
network computing environments with many types of computer system configurations,
including, personal computers, desktop computers, laptop computers, message
processors, hand-held devices, multi-processor systems, microprocessor-based or
programmable consumer electronics, network PCs, minicomputers, mainframe
computers, mobile telephones, PDAs, pagers, routers, switches, and the like. The
invention may also be practiced in distributed system environments where local and
remote computer systems, which are linked (either by hardwired data links, wireless
data links, or by a combination of hardwired and wireless data links) through a network,
both perform tasks. In a distributed system environment, program modules may be
located in both local and remote memory storage devices.

Alternatively, or in addition, the functionality described herein can be
performed, at least in part, by one or more hardware logic components. For example,
and without limitation, illustrative types of hardware logic components that can be used
include Field-programmable Gate Arrays (FPGAs), Program-specific Integrated
Circuits (ASICs), Program-specific Standard Products (ASSPs), System-on-a-chip
systems (SOCs), Complex Programmable Logic Devices (CPLDs), etc.

The present invention may be embodied in other specific forms without
departing from its spirit or characteristics. The described embodiments are to be
considered in all respects only as illustrative and not restrictive. The scope of the
invention is, therefore, indicated by the appended claims rather than by the foregoing
description. All changes which come within the meaning and range of equivalency of

the claims are to be embraced within their scope.
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CLAIMS
We claim:
1. A direct-current solid-fuel grill comprising:
a direct-current power source;
a direct-current motor receiving power from the direct-current power
source;
asolid-fuel grill component configured to be driven by the direct-current
motor; and
a direct-current controller in communication with the direct-current
motor, wherein the direct-current controller is configured to provide at least:
a first signal to the direct-current motor causing the solid-fuel
grill component to actuate at a first velocity, and
a second signal to the direct-current motor causing the solid-fuel
grill component to actuate at a second velocity.
2. The direct-current solid-fuel grill of claim 1, wherein the solid-fuel grill
component comprises a blower.
3. The direct-current solid-fuel grill of claim 1, wherein the solid-fuel grill
component comprises a solid-fuel auger.
4. The direct-current solid-fuel grill of claim 1, wherein the first velocity
comprises a positive velocity and the second velocity comprises a negative velocity.
5. The direct-current solid-fuel grill of claim 1, wherein the direct-current power
source comprises a solar panel.
6.  The direct-current solid-fuel grill of claim 1, wherein the direct-current power
source comprises a removeable battery.
7. The direct-current solid-fuel grill of claim 1, wherein the direct-current
controller comprises a microprocessor.
8. The direct-current solid-fuel grill of claim 1, wherein the direct-current
controller comprises a voltage controller.
9. The direct-current solid-fuel grill of claim 1, wherein the direct-current
controller identifies operating characteristics of the solid-fuel grill component.
10. A method for operating a direct-current solid-fuel grill, the method comprising:
receiving, at a direct-current motor, power from a direct-current power

source;
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receiving, from a direct-current controller, a first signal to actuate the
direct-current motor, wherein the first signal causes the direct-current motor to
actuate at a first velocity;
driving, with the direct-current motor, a solid-fuel grill component at the
first velocity;
receiving, from the direct-current controller, a second signal to actuate
the direct-current motor, wherein the second signal causes the direct-current
motor to actuate at a second velocity; and
driving, with the direct-current motor, the solid-fuel grill component at
the second velocity.
11. The method of claim 10, wherein the solid-fuel grill component comprises a
blower.
12. The method of claim 10, wherein the solid-fuel grill component comprises a
solid-fuel auger.
13. The method of claim 12, further comprising:
determining that solid fuel being fed by the solid-fuel auger has clogged;
in response to determining that solid fuel being fed by the solid-fuel
auger has clogged, receiving, from the direct-current controller, the second
signal to actuate the direct-current motor, wherein:
the second signal causes the direct-current motor to actuate at a
second velocity, and
the second velocity is a negative velocity such that the auger
reverses direction; and
driving, with the direct-current motor, the solid-fuel grill component at
the second velocity.
14. The method of claim 10, wherein the first velocity comprises a positive velocity
and the second velocity comprises a negative velocity.
15. The method of claim 10, wherein the direct-current power source comprises a
solar panel.
16. The method of claim 10, wherein the direct-current power source comprises a
removeable battery.
17. The method of claim 10, wherein the direct-current controller comprises a

MIiCroprocessor.



WO 2019/157372 PCT/US2019/017337
19

18. The method of claim 10, wherein the direct-current controller comprises a
voltage controller.
19. The method of claim 10, wherein the direct-current controller identifies
operating characteristics of the solid-fuel grill component.
20. A direct-current solid-fuel grill comprising:
a direct-current power source;
a first direct-current motor receiving power from the direct-current
power source;
a solid-fuel auger configured to be actuated by the first direct-current
motor; and
a second direct-current motor receiving power from the direct-current
power source;
a blower configured to be actuated by the first direct-current motor; and
a direct-current controller in communication with at least one of the first
direct-current motor or the second direct current motor, wherein the direct-
current controller is configured to provide at least:

a first signal to the at least one of the first direct-current motor
or the second direct current motor causing at least one of the solid-fuel
auger or the blower to actuate at a first velocity, and

a second signal to the at least one of the first direct-current motor
or the second direct current motor causing the at least one of the solid-

fuel auger or the blower to actuate at a second velocity.



WO 2019/157372

105

PCT/US2019/017337

114

100

R

§ BN

F W

3 RS

& i ‘
x\

f

e

T
Frroeei i

s reras
G gt

S g ase i,
A

ST,
LA

Saseiitiiss

NS
IL
A"‘"gz, Ky

TR

P

SN

®i

;
S

N

115

"}'(

sy

At ¥
I
Sof §
5 ]
e i
N i
H 3
{
§ §
i St
i x
A
\
3

Sng, =
Tt

prenssse
Y



PCT/US2019/017337

WO 2019/157372

214

¢ 9l4

Sz 0Le

gee
00¢



PCT/US2019/017337

WO 2019/157372

34

0ze
POY-10H

Gl
JO1O|\ Jomo|g

0158
92IN0g Jomod Dd

Gec
JOJON Jobny

£ ol

0ce
(s)iosueg

00€
(s)iossao0.d

!

Y

0Le
JEYNETS

oct



WO 2019/157372 PCT/US2019/017337

4/4

400

J

Receive Power
410

Receive A First Signal
420

Drive A Motor At A First Velocity
430

Receive A Second Signal
440

Drive The Motor At A Second Velocity
450

FIG. 4



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/017337

A. CLASSIFICATION OF SUBJECT MATTER

INV. A47J337/07
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A47J

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 20157320259 Al (TUCKER ROBERT [US]) 1-3,6,7,
12 November 2015 (2015-11-12) 9-12,16,
17,19,20
paragraphs [0013], [0017], [0018],
[0020], [0024]; figures 2, 3
X GB 2 344 743 A (MANNINGHAM STEPHEN [GB]; 1,2,6,7,
DUDMAN MALCOM FREDERICK [GB]) 10,11,
21 June 2000 (2000-06-21) 16,17
A page 2, line 26 - page 4, line 35; claims 20
10, 11, 14, 15
X US 2008/168977 Al (DAUD FARID [IL]) 1,2,5,6,
17 July 2008 (2008-07-17) 10,11,
15,16
paragraphs [0037], [0038], [0045]; claim
26; figure 7a
_/ -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

13 May 2019

Date of mailing of the international search report

23/05/2019

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Novelli, Bruno

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2019/017337

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

paragraphs [0023], [0025], [0026];
figure 3

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5 996 572 A (ILAGAN ARTEMIO M [GM]) 1,2,6,8,
7 December 1999 (1999-12-07) 10,11,
16,18
A column 6, Tines 35-50, 58-63 20
column 7, Tines 19-23
column 8, Tines 16-25
figure 3
X US 2 983 269 A (MONTESANO) 1,2,6,8,
9 May 1961 (1961-05-09) 10,11,
16,18
column 2, lines 24-41, 53-56; figures 1, 3
X US 2017/099989 Al (FENG PEIYING [CN]) 1,2,6,7,
13 April 2017 (2017-04-13) 10,11,
16,17
paragraphs [0026], [0027]; claims 7, 8;
figures 1, 2
A US 2015/282668 Al (ZHU HONGFENG [CN] ET 1-3,6,
AL) 8 October 2015 (2015-10-08) 10-12,
16,20

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2019/017337
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2015320259 Al 12-11-2015 US 2015320259 Al 12-11-2015
US 2017343218 Al 30-11-2017
GB 2344743 A 21-06-2000  NONE
US 2008168977 Al 17-07-2008  EP 1931917 A2 18-06-2008
IL 170823 A 30-06-2011
US 2008168977 Al 17-07-2008
WO 2007031983 A2 22-03-2007
US 5996572 A 07-12-1999  NONE
US 2983269 A 09-05-1961  NONE
US 2017099989 Al 13-04-2017  NONE
US 2015282668 Al 08-10-2015 CN 104754994 A 01-07-2015
US 2015282668 Al 08-10-2015
WO 2014059680 Al 24-04-2014

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

