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having multiple flame elements, each of which generate a flickering
flame effect, and collectively simulate a candle having multiple
flames. The candles include a housing that encloses various lighting
devices and circuitry that can control one or more aspects of the light-
ing devices. The enclosure can also house one or more drive mechan-
isms that help to effect movement of the flame elements (e.g., pivot or
wobble) relative to the enclosure.
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MULTI-FLAME ELECTRIC CANDLES

[0001] This application claims priority to U. S. Provisional Application No. 61/894900, filed
October 23, 2013. All extrinsic materials identified herein are incorporated by reference in

their entirety.

Field of the Invention

[0002] The field of the invention is multi-flame electric candles.

Background

[0003] The background description includes information that may be useful in understanding
the present invention. It is not an admission that any of the information provided herein is
prior art or relevant to the presently claimed invention, or that any publication specifically or

implicitly referenced is prior art.

[0004] Electric candles have existed for a number of years, but current products and designs
still leave room for improvement. For example, many electric candles project light onto a
flame element to create the illusion of a real candle flame. See U.S. pat. no. 8132936. Others
have made efforts to create electric candles that project different colors. For example, in U.S.
pat. publ. no. 20140211471 to Gaumann, an electric candle with a single light source is
described as using different colors for that light source. However, these devices fail to
appreciate the many advantages gained, and the technical knowledge required, by increasing

the number of “flames”.

[0005] Previous efforts to improve electric candles failed to overcome the challenges of
coordinating the movement of flame elements with the projection of light in one or more

electric candles, and thereby failed to capture the benefits associated therewith.

[0006] All publications identified herein are incorporated by reference to the same extent as
if each individual publication or patent application were specifically and individually
indicated to be incorporated by reference. Where a definition or use of a term in an
incorporated reference is inconsistent or contrary to the definition of that term provided
herein, the definition of that term provided herein applies and the definition of that term in

the reference does not apply.
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[0007] The following description includes information that may be useful in understanding
the present invention. It is not an admission that any of the information provided herein is
prior art or relevant to the presently claimed invention, or that any publication specifically or

implicitly referenced is prior art.

[0008] In some embodiments, the numbers expressing quantities of ingredients, properties
such as concentration, reaction conditions, and so forth, used to describe and claim certain
embodiments of the invention are to be understood as being modified in some instances by
the term “about.” Accordingly, in some embodiments, the numerical parameters set forth in
the written description and attached claims are approximations that can vary depending upon
the desired properties sought to be obtained by a particular embodiment. In some
embodiments, the numerical parameters should be construed in light of the number of
reported significant digits and by applying ordinary rounding techniques. Notwithstanding
that the numerical ranges and parameters setting forth the broad scope of some embodiments
of the invention are approximations, the numerical values set forth in the specific examples
are reported as precisely as practicable. The numerical values presented in some
embodiments of the invention may contain certain errors necessarily resulting from the

standard deviation found in their respective testing measurements.

[0009] Unless the context dictates the contrary, all ranges set forth herein should be
interpreted as being inclusive of their endpoints and open-ended ranges should be interpreted
to include only commercially practical values. Similarly, all lists of values should be

considered as inclusive of intermediate values unless the context indicates the contrary.

[0010] As used in the description herein and throughout the claims that follow, the meaning
of “a,” “an,” and “the” includes plural reference unless the context clearly dictates otherwise.
Also, as used in the description herein, the meaning of “in” includes “in” and “on” unless the

context clearly dictates otherwise.

[0011] The recitation of ranges of values herein is merely intended to serve as a shorthand
method of referring individually to each separate value falling within the range. Unless
otherwise indicated herein, each individual value is incorporated into the specification as if it
were individually recited herein. All methods described herein can be performed in any
suitable order unless otherwise indicated herein or otherwise clearly contradicted by context.

The use of any and all examples, or exemplary language (e.g. “such as”) provided with
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respect to certain embodiments herein is intended merely to better illuminate the invention
and does not pose a limitation on the scope of the invention otherwise claimed. No language
in the specification should be construed as indicating any non-claimed element essential to

the practice of the invention.

[0012] Groupings of alternative elements or embodiments of the invention disclosed herein
are not to be construed as limitations. Each group member can be referred to and claimed
individually or in any combination with other members of the group or other elements found
herein. One or more members of a group can be included in, or deleted from, a group for
reasons of convenience and/or patentability. When any such inclusion or deletion occurs, the
specification is herein deemed to contain the group as modified thus fulfilling the written

description of all Markush groups used in the appended claims.
[0013] Thus, there is still a need for electric candles having multiple flame elements.

Summary of the Invention

[0014] The inventive subject matter provides apparatus, systems and methods of a multi-
flame electric light, preferably styled as an electric candle that simulates a flickering flame
effect of a lighted, traditional candle with a wick. Various objects, features, aspects and
advantages of the inventive subject matter will become more apparent from the following
detailed description of preferred embodiments, along with the accompanying drawing figures

in which like numerals represent like components.

[0015] In one aspect of the inventive subject matter, a multi-flamed electric candle includes
an enclosure, at least two, and preferably three or more flame elements protruding out from
the top of the enclosure via separate apertures, at least two light sources, and related circuitry
to control one or more aspects of the light sources including, for example, brightness, color,

and so forth.

[0016] The enclosure preferably houses all of the above components and associated hardware
of the electric candle. To generate a flame-like effect, the two light sources are preferably
positioned and oriented within the enclosure such that each light source projects light
upwardly toward one or more of the flame elements through the apertures or a separate

aperture. The circuitry can be used to control the characteristics of the light sources,
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preferably via one or more stored programs, where a program defines how the light sources

are to be activated over a specified time period.

[0017] To allow the flame elements to pivot relative to the enclosure, in preferred
embodiments the flame elements couple to the enclosure in a variety of ways. For example,
cach flame element can have a hole in a middle portion through which a support wire or other
mount can be inserted. As another example, the flame element could be supported by a
cantilevered rod passing through a hole in its middle portion. Preferably, the mount for the
flame element does not interfere with light projected toward the flame elements from the

various light sources.

[0018] In some embodiments, the first flame element is substantially three-dimensional, and

in other embodiments, each of the flame elements are three-dimensional.

[0019] In some embodiments, the circuitry is configured to communicate with sensors to
detect movement of the flame elements. In those embodiments, when sufficient motion is

detected the light sources can be affected.

[0020] The inventors additionally contemplate the implementation of additional light sources.
For example, each of the first and second flame elements can have two or more associated
light sources, or in different embodiments, the first and second flame elements can have
different numbers of associated light sources (e.g., two for the first flame element and one for
the second flame element, or three for the first flame element and two for the second flame

clement).

[0021] Some embodiments include multiple light sources to illuminate each of the flame
elements. For example, in some embodiments, each flame element has three or more
associated light sources that collectively illuminate that flame element. Alternatively, one or
more of the light sources could be used to illuminate two or more flame elements by diverting
some of the light to each flame element. Utilizing multiple light sources per flame element
can each produce differently colored light (or the same colored light), which, when projected
onto a flame element, overlaps in such a way as to produce a more convincing flame effect.
When a flame element has multiple associated light sources, those light sources all project
light upward from inside the enclosure through a single aperture and onto the flame element.
In still other embodiments, some flame elements have multiple associated light sources while

others have only single associated light sources.
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[0022] In preferred embodiments, lighting effects can be coordinated between both flame
elements and light sources. For example, the light projected to each light source can dim
sequentially to create a wave-like effect that moves around the electric candle. In
embodiments having multiple colored light sources per flame element, different colors can be
projected onto different flame elements in or out of sequence. The lights can also dim
simultaneously, or even change color simultaneously. Any combination of light changing or

dimming is contemplated.

[0023] In some embodiments, the program is stored to a memory of the circuitry (e.g., a hard
drive, flash memory, or some other form of data storage). The program can include a plurality
of profiles that each causes the light sources to project light differently. Depending on the
profile implemented, different signals can be sent to one or all of the light sources. For
example, in one profile, movement of a flame element can cause the associate light source(s)
to turn off, while in another profile, movement of the flame element only causes the light
source(s) to dim, but not turn off. Profiles can also cause the light source(s) to project light at
different intensities and in different colors according to a predetermined pattern, or even

according to a randomly generated sequence.

[0024] For example, a third flame element with a corresponding third light source can be
implemented. The third flame element and third light source will function substantially
similarly to the first and second flame elements and light sources, respectively. The enclosure
of those embodiments having a third flame element also include a third associated aperture,
and the circuitry is designed to manage the third flame element and its associated light
source. In some embodiments, the third flame element can also have multiple associated light

Sourcces.

[0025] In some embodiments, the program stored to the circuitry causes the first and second
light sources to project light onto the first and second flame elements, respectively, according
to a time-based sequence. For example, if a candle is used at night, it can produce either
brighter or dimmer light. In other embodiments, the program causes the first and second light
sources to project light onto the first and second according to a location-based sequence. For
example, if a candle is used in a home, if it is in a bathroom it can project a first light color,

but if it is in a dining room, it can project a second light color.
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[0026] Some embodiments of the candle additionally include a light sensor. The light sensor
can be used to detect a light sensor coupled to the circuitry, wherein the circuitry can adjust
output from the first and second light sources based on data from the light sensor. For
example, if a candle is used in a dim room, it can adjust the intensity of the light (to make it

either brighter or dimmer) using information from the light sensor indicating the room is dim.

[0027] Another aspect of the inventive subject matter includes a multi-flame electric candle
similar to the candle described above except the circuitry coordinates the movement of the

flame elements rather than the light sources.

[0028] In some embodiments, the flame elements can have a master-slave configuration
where the first flame clement is a master element, the second and third flame elements are
slave flame elements, and the circuitry primarily coordinates movement of the master flame
element resulting in movement of the slave flame elements. For example, when the circuitry
causes movement in the first flame element (the master flame element), the program stored to
the circuitry can generate corresponding movements in the second and third flame elements
(slave flame element), where the movements are based on the movement in the first flame

element rather than being pre-determined movements stored to the program.

[0029] In some embodiments, the program includes multiple profiles that each cause the first
and second flame elements to move differently based on the profile that is selected. In other
embodiments, the circuitry coordinates projection of light from the first and second light
sources with movement of the first and second flame elements, respectively. In other words,
when the program stored to the circuitry causes the flame elements to move, the induced
movement is accompanied by a variation in projection of light from the respective light
sources. For example, if a flame element is caused to make a dramatic movement, the
corresponding light source (or in some embodiments, light sources) will produce a

corresponding change in intensity to make it appear as if a flame is flickering in a breeze.

[0030] Brief Description of the Drawing

[0031] Figure 1A-1C show different views of an electric candle having three flame elements

all facing the same direction and in a triangle arrangement.

[0032] Figures 2A-2C show different views of an electric candle having three flame

elements all facing the same direction and in a linear arrangement.
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[0033] Figure 3A-3C show different views of an electric candle having three flame elements
all facing the same direction and in a linear arrangement, where the top surface of the electric

candle slopes.

[0034] Figure 4 shows a flame element, a lens, and three light sources that all shine through

the same lens.

[0035] Figures SA shows a flame element, three lenses, and three light sources, one for each

lens.

[0036] Figure 5B shows an clectric candle using the components shown in figure 5A.
[0037] Figure 6 shows an embodiment of a remote control.

[0038] Figure 7A-7C show three views of a GUI for a mobile application.

[0039] Figure 8 shows a circuit diagram of the circuitry for an embodiment of an electric

candle.

[0040] Figure 9 shows a circuit diagram of the circuitry for a different embodiment of an

electric candle.
[0041] Figure 10 shows an electric candle and some of its internal components.

[0042] Figures 11A-11C shows another embodiment of an electric candle having three flame

elements.

Detailed Description

[0043] It should be noted that any language directed to a computer should be read to include
any suitable combination of computing devices, including servers, interfaces, systems,
databases, agents, peers, engines, controllers, or other types of computing devices operating
individually or collectively. One should appreciate the computing devices comprise a
processor configured to execute software instructions stored on a tangible, non-transitory
computer readable storage medium (e.g., hard drive, solid state drive, RAM, flash, ROM,
etc.). The software instructions preferably configure the computing device to provide the
roles, responsibilities, or other functionality as discussed below with respect to the disclosed

apparatus. In especially preferred embodiments, the various servers, systems, databases, or
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interfaces exchange data using standardized protocols or algorithms, possibly based on
HTTP, HTTPS, AES, public-private key exchanges, web service APIs, known financial
transaction protocols, or other electronic information exchanging methods. Data exchanges
preferably are conducted over a packet-switched network, the Internet, LAN, WAN, VPN, or
other type of packet switched network.

[0044] The following discussion provides many example embodiments of the inventive
subject matter. Although each embodiment represents a single combination of inventive
elements, the inventive subject matter is considered to include all possible combinations of
the disclosed elements. Thus if one embodiment comprises elements A, B, and C, and a
second embodiment comprises elements B and D, then the inventive subject matter is also
considered to include other remaining combinations of A, B, C, or D, even if not explicitly

disclosed.

[0045] As used herein, and unless the context dictates otherwise, the term "coupled to" is
intended to include both direct coupling (in which two elements that are coupled to each
other contact each other) and indirect coupling (in which at least one additional element is
located between the two elements). Therefore, the terms "coupled to" and "coupled with" are

used synonymously.

[0046] The device described in this application is an electric lighting device in the form of a
candle. A number of features differentiate this device from devices described in the prior art.
Devices of the inventive subject matter have five main components: (1) an enclosure, (2)

multiple flame elements, (3) multiple light sources, (4) a drive mechanism, a motion sensor,

or both, (5) a controller.

[0047] The enclosure is the shell of the electric candle. It houses all the electric and
mechanical components necessary for the electric candle to function properly. The interior of
the enclosure can be formed to hold various components in place, as needed. The enclosure
can be manufactured by injection molding or by any other method known in the art for the
formation of plastic components. It can be formed as two pieces that are later joined, or it can

be formed as a single component.

[0048] While the enclosure must satisfy functional requirements, it can optionally be formed
to have various aesthetic features. For example, the plastic used to form the enclosure can be

colored. Alternatively, the enclosure can be covered in a wax or wax-like material to better
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simulate the feel of a real candle. The wax or wax-like coating can also be colored or have

multiple colors. In addition, the wax or wax-like material can be scented.

[0049] The shape of the enclosure can vary, as well. It can take on a substantially cylindrical
shape, or it can be formed into a triangle, a square, or any other shape. Figures 1A-1C show
an electric candle 100 where the enclosure 102 is shaped as a cylinder, Figures 2A-2C show
an electric candle 200 where the enclosure 202 is shaped as an ellipse having a flat top, and
Figures 3A-3C show an clectric candle 300 where the enclosure 302 is shaped as an ellipse

having a slanted top.

[0050] Critically, the top of the enclosure 104 can have multiple apertures 106, or holes. The
apertures can be circular, or take on any other appropriate shape. Most importantly, the
apertures 106 are sized to allow light to pass outwardly from light sources (shown in Figure
4) within the enclosure to one or more of the flame elements 108. The apertures must also be
sized for flame elements 108 to protrude from the enclosure. Flame elements 108 are
suspended near the apertures so that they can move (e.g., rotate or pivot) in a way that mimics
real flame movement. Also note the direction that each element faces. In preferred
embodiments, shown in Figure 11A, each of the flame elements can face toward the nearest

side or wall of the enclosure.

[0051] The interior of the enclosure 102 provides space for a drive mechanism (or
mechanisms), a motion sensor (or sensors), a PCB having circuitry to control the electric
candle 100 and any other necessary components such as a battery. Finally, the bottom portion
of the enclosure can have an access panel that can be attached via screw or latching fastener

(such as a buckle-type component).

[0052] Various drive mechanisms to cause movement in the flame elements are
contemplated. In some embodiments, the electric candles use one or more electromagnetic
coils to generate one or more magnetic fields. The generated magnetic field(s) interact with
permanent magnets attached to the bottoms of the flame elements, causing them to move. In
other embodiments, a fan is used to either push air upward and out of the enclosure, or to pull

air downward and into the enclosure. Air passing by the flame elements results in movement.

[0053] In configurations taking advantage of magnetic effects, there can be one large
electromagnetic coil, or there can be multiple smaller coils. The number of coils does not

need to coincide with the number of flame elements. For example, one configuration could
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include two electromagnetic coils and three flame elements, and by varying the amount of
current passing through each coil, the generated magnetic fields are caused to overlap to
varying degrees. This interaction can cause each of the flame elements to move as if
controlled independently. In another example, four electromagnetic coils can be used with
three flame elements. The electromagnetic coils do not need to be placed directly underneath
the flame elements, and can instead be placed in any pattern or configuration within the
enclosure as long as the magnetic fields from the electromagnetic coils can interact

meaningfully with permanent magnets attached to the flame elements.

[0054] In addition to varying the number of electromagnetic coils, the coils can vary in size,
shape, or number of windings, and additionally the permanent magnets on the flame elements
can vary in size. Varying the sizes of each component can bring about desirable results in
terms of flame element movement. For example, larger magnets exhibit stronger magnetic
fields, which could reduce the requirements of an electromagnetic coil needed to create a

magnetic field sufficient to interact with the larger magnet.

[0055] In other configurations, fan power is used to cause movement in the flame elements.
There can be one or more fans within the enclosure without departing from the inventive
concepts described in this application. In a configuration having a single fan, the fan would
be larger bring about a higher mass flow rate of air through the enclosure. The interaction of
moving air with the flame elements is what causes movement to simulate a candle flame. In a
configuration having multiple fans, there could be one fan per flame element, with the fans
situated below the flame elements facing upward, or with the fans along the outside of the
enclosure facing inward toward the bottom of the flame elements. In these configurations,
cach individual fan causes a particular flame element to move, but it is additionally

contemplated that the fans can interact with other flame elements.

[0056] In some versions of the electric candle, a drive mechanism situated below the flame
elements within the enclosure causes the flame elements to move. The drive mechanism can
include one or more electromagnetic coils that generate a magnetic field when current passes
through them. The magnets in the lower portion of the flame elements interact with the
generated magnetic field causing all of the flame elements to move. Movement of the flame

elements mimics the flickering of candle flames.

10
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[0057] An example flame element 400 for electric candles of the inventive subject matter is
shown in Figure 4. The flame element 400 has four main portions: a top portion 414, a

mounting portion 412, a middle portion 408, and a lower portion 410.

[0058] The top portion 414 is generally shaped to mimic the look of a flame. It can be
substantially flat, or it can take on a more three-dimensional shape. Figure 4 shows a top
portion 414 with a substantially flat configuration. In configurations where the top portion
414 is more three-dimensional, it can have different shaped cross sections (e.g., triangular,

circular, elliptical, rectangular).

[0059] The mounting portion 412 includes a through hole that runs approximately the same
direction as the width of the top portion 414. In this way, light is able to reach the top portion
414 without interference from a support wire 406. The support wire suspends the flame
element within an aperture of an enclosure so that the flame element 400 protrudes outward
from the top of the enclosure (as shown in, for example, Figures 1A-1C). When mounted, the
top portion 414 of the flame element 400 looks like a candle flame coming from the top of a

candle.

[0060] The middle portion 408 is long and slender, though other configuration can be
implemented without departing from the inventive subject matter. It provide distance between
the lower portion 410 and the top portion 414 such that, at rest, the flame element remains
upright. To achieve this, it is important that the center of mass for the flame element 400 is
located slightly below the mounting portion 412. Having the center of mass only slightly
below the mounting portion 412 makes the flame element 400 easily movable. The farther the
center of mass is from the mounting portion 412, the more difficult it will be to cause the
flame element to move. In some electric candles, it is desirable to have the flame element 400
casily moved, while in others it is more desirable to make the flame element 400 difficult to

move.

[0061] Finally, the bottom portion 410 acts as a counter weight to the top portion 414. It can
additionally include a magnet to facilitate movement of the flame element 400 by a drive
mechanism [ref]. The magnet can have different sizes and different strengths depending on

what is required for a particular implementation of the inventive subject matter.

[0062] As mentioned above, electric candles of the inventive subject matter include multiple

flame elements (shown in Figures 1A-1C, 2A-2C, 3A-3C, and 5B). The flame elements need

11
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not all be identical. They can be sized and shaped differently from one another, and they can
be oriented differently from one another as well. Electric candles can include 1, 2, 3, or more

flame elements.

[0063] To create a convincing illusion of real candle flames, light sources must illuminate the
flame elements. Figure 4 shows three light sources 402 that shine light upward toward flame
element 400. A lens 404 lies between the light sources 402, and the lens 404 focuses light
from the light sources 402 onto the upper portion 414 of the flame element 400. Different
focal lengths can produce different effects. For example, the lens 404 can cause light from the
light sources 402 to focus directly onto the upper portion 414, or the lens 404 can cause light
from the light sources 402 to reach the upper portion 414 while it is still out of focus (e.g., the
focal length of the lens 404 is either longer or shorter than the distance from the lens 404 to
the upper portion 414).

[0064] In Figure 4, three light sources 402 each shine through a single lens 404. Light
sources 402 can be LEDs (shown in Figure 4), but in other versions of the electric candle the
light sources 402 can be fiber optic cables, incandescent bulbs, glowing components, or any
other light source now known in the art. A configuration using a single lens 404 is only one
of many possible configurations that do not depart from the inventive subject matter
described in this application. For example, in Figure SA, cach light source 502, 504, and 506
has its own associated lens 508, 510, and 512, respectively. Each light source 502, 504, and
506 can then be positioned around the flame element 514 so that a different portion of the
flame element 514 is lit by each light source 502, 504, and 506. In another configuration, the
light sources can be in a stacked configuration, rather than the lateral configuration shown in
Figure 4 or the circular configuration of Figure SA. Light sources in a stacked configuration

can each have separate lenses, or they can have a single lens.

[0065] Light sources used in the electric candle can each have different colors. Preferably, in
a configuration having three light sources, one would be orange, one would be blue, and
another would be yellow. These colors are preferable because they help to produce a more

convincing flame effect when projected onto a flame element together.

[0066] Light projected from the light sources 402 can reach the upper portion 414 in a variety
of ways to better mimic a real candle flame. For example, each light source 402 could be

oriented slightly differently so that its light reaches a different region of the upper portion

12
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414. In this way, a yellow light could reach the top area of the upper portion 414, an orange
light could reach the middle area of the upper portion 414, and a blue light could reach the
lower area of the upper portion 414. Projecting the different colors in this way makes the
upper portion 414 appear more like a real candle flame. Alternatively, the light from each of
the light sources 402 can be projected to different regions of the upper portion, where each

region overlaps with the others.

[0067] In different versions, cach flame element has an associated coil below it in the
enclosure. Each coil interacts with only the flame element above it, allowing for more
nuanced control of the movement of the different flame elements. When electricity is passed
through a coil, it creates a magnetic field, which interacts with the magnet in the lower

portion of the flame element above the coil.

[0068] Other mechanisms can be implemented to cause movement in the flame elements. For
example, a fan can be placed within the enclosure so that it either pushes or pulls air past the
flame elements, causing them to move. Regardless of the method of causing the flame
elements to move, the most preferred versions of the electric candle having control over

flame element movement include independent movement control for each flame element.

[0069] In other version of the electric candle, movement control is replaced with movement
detection. Movement sensing can be used to implement different lighting effects. For
example, if the flame elements are caused to move by a breeze, the sensors will detect such
movement and the program will cause the light sources to turn off or change some other
characteristic of the light source. In preferred embodiments, small perturbations in the flame
elements will cause the light sources to flicker, while more dramatic movements in the flame

elements will cause the light sources to turn off, effectively simulating a real candle.

[0070] For example, Hall Effect sensors can be placed to detect movement of one or more of
the flame elements, and information related to that movement can be interpreted by a
program stored to the circuitry. Using that information, a program, via the circuitry, can cause
the light sources to vary in intensity or color, for example, which creates a more convincing
illusion of a real flame. In other embodiments, different motion sensors can be implemented.
For example, a light-based motion sensor such as an infrared sensor can be implemented. It is
preferable for the sensor to detect varying degrees of movement, rather than just a binary

indication of movement.
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[0071] One type of movement sensor contemplated is a magnetic sensor, such as a Hall
Effect sensor. Magnetic sensors produce a voltage proportional to the applied magnetic field
and also sense polarity. To operate with Hall Effect sensors, the flame elements can be made
the same as in versions of the electric candle having movement control. The only difference
would be the mechanism below the flame elements would be the sensors instead of
electromagnetic coils. Other sensor types can also be used. For example, an optical sensor

can be used to detect whether the flame element has moved.

[0072] Magnetic sensors can detect movement of a magnet relative to the sensor. So, when
the magnet at the bottom of a flame element moves relative to the sensor, the sensor can
detect the degree of movement (e.g., it can detect the distance of the magnet from the sensor,

and some configurations can event detect which direction the magnet moved).

[0073] In these versions of the electric candle, internal components do not cause the flame
elements to move at all, instead the flame elements rely on external forces to cause movement

— similar to real candles.

[0074] Among other sensors that can be included with electric candles described in this
application are light sensors. A light sensor can sense light within the visual spectrum. In
different versions of the electric candle, an infrared sensor can alternatively be included. The
purpose of sensors that detect electromagnetic waves is to allow for the candles to, for
example, project dimmer light in areas with low light, or vice versa. These sensors can enable

the candles to be turned on or off with a wave, or with another type or sequence of gestures.

[0075] Tying together all the hardware components discussed above is electronic circuitry
storing software to operate the electric candles. The circuitry can be configured to interact
with any version of the electric candle discussed above (e.g., versions having movement
sensors, versions having multiple LEDs per light, versions having electromagnetic coils, etc.).
Some examples of the circuitry used with electric candles contemplated in this application are

shown in Figure 8 and Figure 9.

[0076] The circuitry can be implemented on a printed circuit board (PCB), and each version
of the electric candle will have a corresponding circuitry. All versions of the circuitry will
include some form of memory to store rudimentary software (this application will refer to the

software as a “program”) to operate its associated electric candle.
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[0077] Programs stored to the circuitry must be configured to interact with the specific
hardware configuration of the electric candle it is associated with. For example, in an electric
candle having one light source per flame element, where the flame elements are caused to
move by electromagnetic coils, the program will be configured to operate each component of

the electric candle.

[0078] The types of programs can be broken down into three different categories: (1)
programs that primarily coordinate the light sources, (2) programs that primarily coordinate
movement of the flame elements, and (3) programs that coordinate the light sources with

movement of the flame elements.

[0079] In versions of the program that primarily coordinate the light sources, the flame
elements are caused to move by external forces. Electric candles like these are described
above to include movement sensors. The program is accordingly capable of receiving
feedback from the motion sensors via the circuitry and then using that information to
coordinate projection of light from the light sources. For example, if a flame element is
caused to move only slightly, the program could cause the corresponding light source to
briefly dim the light projected to that flame element. This would create an effect of a candle

flame briefly dimming when a breeze passes by.

[0080] In the same way, this dimming effect can be more exaggerated based on the degree of
movement of a flame element. The more a flame element moves (e.g., by a breeze, or by
someone blowing on the candle), the dimmer the program will make the light from a
corresponding light source. In another example, if a movement of a flame element is strong
enough, the corresponding light source will completely turn off, similar to a real candle when

it encounters a sufficiently strong breeze.

[0081] The program can also cause the light sources associated with each flame element to
change or flicker based on a random or pseudo-random waveform, regardless of whether an
external force causes the flame elements to move. Alternatively, a waveform to cause

movement can be procedurally generated.

[0082] In versions of the electric candle where interaction with a magnetic field from a single
electromagnetic coil causes the flame elements to move, the program primarily coordinates
movement of the flame elements by controlling current flow to the electromagnetic coils. By

controlling the flow of current through a coil, the program controls movement of the flame
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elements above that coil. The program can provide regular pulses according to a waveform,
or it can produce random, or even pseudo-random, pulses. In some versions, the program

activates the coil based on a procedurally generated waveform.

[0083] In other versions where each flame element has its own corresponding
electromagnetic coil, the program can independently control the provision of current to the
coils. In this way, movement of the flame elements can be coordinated. One possible
coordination would be to provide a waveform to a first coil, and then have the same
waveform applied to each successive coil based on a time delay. Another possible
coordination would be to include master and slave flame elements. One flame element would
serve as a master, and each other flame element in the electric candle would be considered a
slave element. The program could include a waveform, pattern, or sequence for the master
flame clement, and then each slave element would be caused to move based on the movement

of the master flame element.

[0084] The same master and slave configuration can apply equally to electric candles having
motion sensors, where the program primarily coordinates operation of the light sources. If a
master flame element is detected to move, but the slave flame elements do not detect
movement, then the program can, for example, change the intensity of the light projected to

the master flame element as well as the light projected to the slave flame element(s).

[0085] In any configuration having a master and slave flame element, the master flame
clement can be dynamically assigned. For example, if movement is detected in only one
flame element, as in the scenario described in the paragraph above, the master flame element
would be designated as whichever flame element is detected to be the sole moving flame

element.

[0086] In versions of the electric candle having multiple light sources per flame element,
where each light source is a different color, the program can vary the intensity of each light
individually. For example, when a real candle flame encounters a slight breeze, the flame is
affected (e.g., it becomes brighter, it has more blue, more yellow, more orange, or flickers
more intensely). The program can interpret movement from a movement sensor associated
with a flame element and can cause one or all of the light sources to project more or less
intensely to give the illusion of a color change, an intensity change, or to cause a flickering

effect.
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[0087] Finally, some programs can coordinate both the movement of the flame elements and
operation of the light sources. For example, a program could simultaneously cause a
movement in the flame element by allowing current to pass through an associated coil, while
at the same time causing the associated light source(s) to vary in intensity. This could result
in a flicker, a dimming, a change in color, or any other effect resulting from a variation in
color or intensity of light from the light source(s). A program could control however many
flame elements and associated light sources are included in a particular electric candle (e.g.,

2,3,4,5, 6, or more).

[0088] A program, regardless of the version of the electric candle it is associated with, can
include different profiles. Each profile can essentially include distinct operating instructions
for the electric candle. For example, one profile could be for restaurants, one could be for a
bedroom, one could be for the living room, one could be for a home dining room, etc. A
profile for restaurants might cause the light sources to project dimmer light to enhance a
dining experience, while a profile for a home dining room could cause the light sources to
project brighter light since a home dining room might rely more heavily on light from the
electric candle than a restaurant would. A bedroom profile could have increased movement in

the flame elements or increased flickering of the lights.

[0089] To give a user control over the electric candles described in this application, a remote
control can be used. Figure 6 shows one possible remote control 600. It includes a button to
set the candle 602, a button to enter the candle setting 604, and a plurality of buttons to select
a profile 606.

[0090] The remote control 600 can be used to control many aspects of electric candles of the
inventive subject matter. Using a remote control 600, a user can control one or many electric
candles, either individually or as a group. A remote control 600 can be used to select different
programs or user profiles. A remote control can also enable a user to provide a new program
or to create a new user profile for a candle or a set of candles, where the program is created
using the remote, or transmitted to a candle or candles via the remote. More specifically, a
user can cause a candle to express different colors, to express different color patterns and
sequences, to express different brightnesses, to express different dimming patterns and
sequences, to express different patterns and sequences of movement in the flame elements,

and so forth. Ultimately, the remote control 600 can be configured to provide control over
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any customizable aspect of an associated electric candle, or a set of associated electric

candles.

[0091] Remote controls 600 can communicate with the electric candles in any way currently
known in the art. For example, a remote control 600 can communicate with electric candles
via wifi by connecting to the same local area network. A remote control 600 can alternatively

communicate with candles via Bluetooth, NFC, infrared, and so forth.

[0092] To enable a remote control to operate with an electric candle described in this
application, the electric candle’s circuitry must additionally include a mode of receiving
information from the remote, such as an IR sensor, or a wireless receiver (or transceiver). For
an application on a computing device to operate with electric candles described in this
application, the circuitry must include a form of wireless communication (e.g., a Bluetooth
connection, a wifi connection, an NFC connection, or any other form of wireless connection

now known in the art).

[0093] Alternatively, a user could install an application to a computing device, as shown in
Figures 7A-7C. The application allows a computing device 700, such as a cell phone, a
tablet, or a computer, to select and control electric candles. Figure 7A shows a GUI allowing
a user to select which candles to control; Figure 7B shows a GUI allowing a user to select a
“preset” (e.g., a profile); and Figure 7C shows a GUI allowing a user to set a custom speed,
and a custom color. An application can be configured to allow additional customization, such
as setting a timer for operating, queuing profiles to operate in sequence based on blocks of

time.

[0094] The application shown in Figures 7A-7C can perform all of the functions described
above with respect to the remote control in Figure 6. In addition, a software application can
provide more robust control for sets of candles. A GUI can enable a user to put candles into
different groups, so that each group can be controlled together. For example, a dining room

candle group may be brighter and flicker less than a bathroom candle group.

[0095] Figure 10 shows a fully assembled electric candle 1000 having three flame elements
1002. Each flame element 1002 is caused to move by an electromagnetic coil 1006 as
described above. This particular figure shows the lenses 1004 which focus the light from each

light source onto the flame elements 1002. The enclosure 1010 provides interior space to
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house the various components discussed in detail above, but also including batteries and all

other components required to operate the electric candle described in this application.

[0096] Figures 11A-11C shows an electric candle 1100 having three distinct flame elements
1108, cach of which faces toward the nearest side or wall of the enclosure 1104. This
advantageously allows the candle 1100 to produce the ideal flickering flame effect no matter
which portion of the enclosure is closest to a viewer. In other embodiments, one or more of
the flame elements can be disposed on a gimbal or other rotating support such that the face of
the flame element can be reoriented over time, rather than just wobble or pivot as allowed in

the standard mounting configuration described above.

[0097] It should be apparent to those skilled in the art that many more modifications besides
those already described are possible without departing from the inventive concepts herein.
The inventive subject matter, therefore, is not to be restricted except in the spirit of the
appended claims. Moreover, in interpreting both the specification and the claims, all terms
should be interpreted in the broadest possible manner consistent with the context. In
particular, the terms “comprises” and “comprising” should be interpreted as referring to
elements, components, or steps in a non-exclusive manner, indicating that the referenced
elements, components, or steps may be present, or utilized, or combined with other elements,
components, or steps that are not expressly referenced. Where the specification claims refers
to at least one of something selected from the group consisting of A, B, C .... and N, the text
should be interpreted as requiring only one element from the group, not A plus N, or B plus

N, etc.
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CLAIMS
What 1s claimed is:

1. A multi-flame electric candle comprising;:

an enclosure having first and second apertures on a top surface;

first and second flame elements protruding through the first and second apertures;

first and second light sources positioned and oriented within the enclosure to project
light onto the first and second flame elements through the first and second
apertures, respectively; and

circuitry to coordinate light projection from the first and second light sources, wherein
the circuitry causes the first and second light sources to project light according

to a program stored to the circuitry.

2. The multi-flame electric candle of claim 1, wherein the first flame element is substantially

three dimensional.

3. The multi-flame electric candle of claim 1, wherein the circuitry comprises a circuit to

sense a movement in each of the first and second flame elements.

4. The multi-flame electric candle of claim 3, wherein the circuit to sense movement is a Hall

effect sensor.

5. The multi-flame electric candle of claim 3, wherein the program causes the first and
second light sources to project light at varying intensities based on the sensed movement in

the first and second flame elements, respectively.

6. The multi-flame electric candle of claim 3, wherein the program causes the first light

source to turn off upon sensing a sufficient movement of the first flame element.

7. The multi-flame electric candle of claim 1, further comprising third and fourth light
sources positioned and oriented within the enclosure to project light onto the first and second

flame elements through the first and second apertures, respectively.

8. The multi-flame electric candle of claim 6, wherein the third light source projects light of a
different color than the first light source onto the first flame element, and fourth light source

projects light of a different color than the second light source onto the second flame element.
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9. The multi-flame electric candle of claim 6, further comprising fifth and sixth light sources
positioned and oriented within the enclosure to project light onto the first and second flame

elements through the first and second apertures, respectively.

10. The multi-flame electric candle of claim 9, wherein the fifth light source projects light of
a different color than the first and third light sources onto the first flame element, and sixth
light source projects light of a different color than the second and fourth light sources onto

the second flame element.

11. The multi-flame electric candle of claim 9, further comprising fifth and sixth light sources
positioned and oriented within the enclosure to project light onto the first and second flame
elements through the first and second apertures, respectively, wherein the first, third, and fifth
light sources are arranged around the first flame element and the second, fourth, and sixth

light sources are arranged around the second flame element.

12. The multi-flame electric candle of claim 1, wherein the program comprises a plurality of
profiles that each cause the first and second light sources to project light differently according

to a selected profile.

13. The multi-flame electric candle of claim 1, further comprising;:
a third aperture in the enclosure;
a third flame element protruding through the third aperture;
a third light source positioned and oriented within the enclosure to project light onto
the third flame element through the third aperture, and
wherein the circuitry also controls light projection from the third light source, by
causing the third light source to project light according to the program stored

on the circuitry.

14. The multi-flame electric candle of claim 1, wherein the program causes the first and
second light sources to project light onto the first and second flame elements, respectively,

according to a time-based sequence.

15. The multi-flame electric candle of claim 1, wherein the program causes the first and
second light sources to project light onto the first and second flame elements, respectively,

according to a location-based sequence.
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15. The multi-flame electric candle of claim 1, further comprising a light sensor coupled to
the circuitry, wherein the circuitry can adjust output from the first and second light sources

based on data from the light sensor.

16. A multi-flame electric candle comprising;:

an enclosure having first and second apertures on a top surface;

first and second flame elements protruding through the first and second apertures;

first and second light sources positioned and oriented within the enclosure to project
light onto the first and second flame elements through the first and second
apertures, respectively; and

circuitry to coordinate movement of the first and second flame elements, wherein the
circuitry causes the first and second flame elements to move according to a

program stored to the circuitry.

17. The multi-flame electric candle of claim 16, wherein the first flame clement is a master
element, the second and third flame elements are slave flame elements, and the circuitry
primarily coordinates movement of the master flame element resulting in movement of the

slave flame elements.

18. The multi-flame electric candle of claim 1, wherein the program comprises a plurality of
profiles that each cause the first and second flame elements to move differently according to

a selected profile.

19. The multi-flame electric candle of claim 1, wherein the circuitry is further configured to
coordinate projection of light from the first and second light sources with movement of the

first and second flame elements, respectively.

20. A multi-flame electric candle comprising:

an enclosure having first and second apertures on a top surface;

first and second flame elements protruding through the first and second apertures;

first and second light sources positioned and oriented within the enclosure to project
light onto the first and second flame elements through the first and second
apertures, respectively; and

circuitry to coordinate movement of the first and second flame elements with the
projection of light from the first and second light sources, respectively,

according to a program stored to the circuitry.
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AMENDED CLAIMS
received by the International Bureau on 31 March 2015 (31.03.2015)

What is claimed is:

1. A multi-flame electric candle comprising:

an enclosure having first and second apertures on a top surface, wherein the first
aperture is separate from the second aperture;

a first flame element protruding out from the top surface through the first aperture;

a second flame element separate from the first flame element and protruding out from
the top surface through the second aperture;

first and second light sources positioned and oriented within the enclosure to project
light onto the first and second flame elements through the first and second
apertures, respectively; and

circuitry to coordinate light projection from the first and second light sources, wherein
the circuitry causes the first and second light sources to project light according

to a program stored to the circuitry.

2. The multi-flame electric candle of claim 1, wherein the first flame element is three

dimensional.

3. The multi-flame electric candle of claim 1, wherein the circuitry comprises a circuit to

sense a movement in each of the first and second flame elements.

4. The multi-flame electric candle of claim 3, wherein the circuit to sense movement is a Hall

effect sensor.

5. The multi-flame electric candle of claim 3, wherein the program causes the first and
second light sources to project light at varying intensities based on the sensed movement in

the first and second flame elements, respectively.

6. The multi-flame electric candle of claim 3, wherein the program causes the first light

source to turn off upon sensing a sufficient movement of the first flame element.

7. The multi-flame electric candle of claim 1, further comprising third and fourth light
sources positioned and oriented within the enclosure to project light onto the first and second

flame elements through the first and second apertures, respectively.
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8. The multi-flame electric candle of claim 6, wherein the third light source projects light of a
different color than the first light source onto the first flame element, and fourth light source

projects light of a different color than the second light source onto the second flame element.

9. The multi-flame electric candle of claim 6, further comprising fifth and sixth light sources
positioned and oriented within the enclosure to project light onto the first and second flame

elements through the first and second apertures, respectively.

10. The multi-flame electric candle of claim 9, wherein the fifth light source projects light of
a different color than the first and third light sources onto the first flame element, and sixth
light source projects light of a different color than the second and fourth light sources onto

the second flame element.

11. The multi-flame electric candle of claim 9, further comprising fifth and sixth light sources
positioned and oriented within the enclosure to project light onto the first and second flame
elements through the first and second apertures, respectively, wherein the first, third, and fifth
light sources are arranged around the first flame element and the second, fourth, and sixth

light sources are arranged around the second flame element.

12. The multi-flame electric candle of claim 1, wherein the program comprises a plurality of
profiles that each cause the first and second light sources to project light differently according

to a selected profile.

13. The multi-flame electric candle of claim 1, further comprising:

a third aperture on the top surface separate from each of the first and second
apertures;

a third flame element protruding through the third aperture;

a third light source positioned and oriented within the enclosure to project light onto
the third flame element through the third aperture, and

wherein the circuitry also controls light projection from the third light source, by
causing the third light source to project light according to the program stored

on the circuitry.

14. The multi-flame electric candle of claim 1, wherein the program causes the first and
second light sources to project light onto the first and second flame elements, respectively,

according to a time-based sequence.
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15. The multi-flame electric candle of claim 1, wherein the program causes the first and
second light sources to project light onto the first and second flame elements, respectively,

according to a location-based sequence.

16. The multi-flame electric candle of claim 1, further comprising a light sensor coupled to
the circuitry, wherein the circuitry can adjust output from the first and second light sources

based on data from the light sensor.

17. A multi-flame electric candle comprising:

an enclosure having first and second apertures on a top surface;

first and second flame elements protruding through the first and second apertures;

first and second light sources positioned and oriented within the enclosure to project
light onto the first and second flame elements through the first and second
apertures, respectively; and

circuitry to coordinate movement of the first and second flame elements, wherein the
circuitry causes the first and second flame elements to move according to a

program stored to the circuitry.

18. The multi-flame electric candle of claim 1, wherein the first flame element is a master
element, the second and third flame elements are slave flame elements, and the circuitry
primarily coordinates movement of the master flame element resulting in movement of the

slave flame elements.

19. The multi-flame electric candle of claim 17, wherein the program comprises a plurality of
profiles that each cause the first and second flame elements to move differently according to

a selected profile.

20. The multi-flame electric candle of claim 17, wherein the circuitry is further configured to
coordinate projection of light from the first and second light sources with movement of the

first and second flame elements, respectively.

21. A multi-flame electric candle comprising:
an enclosure having first and second apertures on a top surface;

first and second flame elements protruding through the first and second apertures;
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first and second light sources positioned and oriented within the enclosure to project
light onto the first and second flame elements through the first and second
apertures, respectively; and

circuitry to coordinate movement of the first and second flame elements with the
projection of light from the first and second light sources, respectively,

according to a program stored to the circuitry.
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STATEMENT UNDER ARTICLE 19(1)

The Search Report dated February 4, 2015 noted that claims 1-20 meet the
requirements of novelty and industrial applicability, and that claims 3-6, 8-11 and 16-20
further meet the requirement of inventive step. The Search Report further stated (in Boxes
VII and VIII) that claim 15 was found twice and that the term “substantially” in claim 2 is

vague and unclear.

Claim 2 has been amended to remove the term “substantially,” and the second claim
15 has been renumbered as claim 16 (the Search Authority previously renumbered the second
claim 15 to 15(1)). Thus, the observations included in Boxes VII and VIII of the ISR/WO are

fully addressed and should be overcome.

Claim 1 is being amended to require separate first and second flame elements
protruding from separate apertures on the top surface of the enclosure. Claim 13 is being
amended to require a third aperture on the top surface of the enclosure that is separate from
the first and second apertures. Claims 15 (second) - 20 are being amended based on the
renumbering of second claim 15. As the cited references do not teach separate apertures
having separate flame elements protruding there-from, each of the claims should now be

found to meet the requirements of novelty, inventive step and industrial applicability.

Thus, all pending claims should be deemed to meet all requirements of the PCT
Rules.

Conclusion

Claims 1-21 are pending in this application. The Applicants request allowance of ali

pending claims.

Respectfully submitted,

Ryan‘fjean

Reg. No. 61570

Fish & Tsang LLP

2603 Main Street, Suite 1000
Irvine, CA 92614-4271
Telephone (949) 943-8300
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