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(57) A device 1s provided for enhancing the realistic appearance of flames produced by a simulated
fireplace (gas or electric) by providing additional ambient lighting effects imn response to sensed light intensity
within the fireplace. The device includes a photosensor, a control circuit, and display lighting. The photosensor
senses the level of light intensity produced by a simulated flame source and changes 1ts resistive value
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accordingly. The control circuit has circuit parameters which uses the resistive value of the photosensor to
determine whether to apply operational power to the display lighting. The display lighting consists of at least one lamp
positioned above the simulated fuel bed. When simulated fireplace 1s operational, the display lighting of the device
produces a "flickering" effect that 1s synchronized with the changes in light intensity occurring within the fireplace.
The resulting ambient lighting effect realistically mimaics the changes 1n light intensity that normally occur above the
flames of a real wood buming fireplace.
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ABSTRACT

A device is provided for enhancing the realistic appearance of
flames produced by a simulated fireplace (gas or electric) by providing
additional ambient lighting effects in response to sensed light intensity
within the fireplace. The device includes a photosensor, a control circuit,
and display lighting. The photosensor senses the level of light intensity
produced by a simulated flame source and changes its resistive value
accordingly. The control circuit has circuit parameters which uses the
resistive value of the photosensor to determine whether to apply
operational power to the display lighting. The display lighting consists of
at least one lamp positioned above the simulated fuel bed. When
simulated fireplace is operational, the display lighting of the device
produces a “flickering” effect that is synchronized with the changes in light
intensity occurring within the fireplace. The resulting ambient lighting
effect realistically mimics the changes in light intensity that normally

occur above the flames of a real wood burning fireplace.
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Title: SYNCHRONIZED FLICKER DEVICE

FIELD OF THE INVENTION

The present invention is directed to simulated fireplaces and

in particular, to devices for simulating flickering flames.

BACKGROUND OF THE INVENTION

Simulated fireplaces, such as gas or electric fireplaces, are
becoming increasingly popular as an inexpensive and safe alternative to
wood or coal burning fireplaces. Gas fireplaces produce a real flame using
natural gas or propane. Electric fireplaces produce an illusory flame by
reflecting and transmitting light through mirrored diffusing surfaces.

In both instances, the simulated fireplace is a reasonable but
imperfect simulation of a real fireplace. While improvements are
continually being made to the realistic appearance of the simulated
fireplaces, such improvements have been directed to the appearance of the
flames or the simulated fuel bed. One area that has been overlooked until
the present invention is the importance of simulating the ambient light
changes that are associated with the flickering flames of the simulated
fireplace. This is particularly a problem with electric fireplaces in which
the illusory flame does not transmit light in the same fashion that a real
flame does.

What is needed is a device for a simulated fireplace that more
realistically simulates the ambient light changes associated with the

flickering of flames in a real fireplace.

SUMMARY OF THE INVENTION

In one aspect, the present invention provides a device for
enhancing the realistic effect of flames produced by a simulated fireplace by
providing ambient lighting effects, said device comprising:

(a) a sensor for sensing the light intensity of the flames

produced by the simulated fireplace; -
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(b) a light source having input terminals, for emitting light
according to the amount of operational power provided
across said input terminals; and

(c) a control circuit operatively coupled to said sensor and
to the input terminals of said light source, for providing
operational power across said power input terminals

light source in accordance with the light intensity

sensed by said sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, and to
show more clearly how it may be carried into effect, reference will now be
made, by way of example, to the accompanying drawings. The drawings
show preferred embodiments of the present invention, in which:

Fig. 1 is a simplified schematic view of a simulated fireplace
incorporating a light flickering device in accordance with the present
invention;

Fig. 2 is a partially cut-away side view of an electric type of
simulated fireplace incorporating a light flickering device in accordance
with the present invention;

Fig. 3 is a partially cut-away front view of an electric type of
simulated fireplace incorporating a plurality of light flickering devices in
accordance with another embodiment of the present invention; and

Fig. 4 is a schematic diagram of the light flickering device for
the simulated fireplace of Fig. 1;

Fig. 5 is a schematic diagram of an electric type of simulated
fireplace of Fig. 1 having alternative position for the photosensor; and

Fig. 6 is a simplified schematic view of a gas type of simulated
fireplace incorporating a light flickering device in accordance with the

present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Fig. 1, a schematic representation of a simulated
fireplace is shown generally at 10. Simulated fireplace 10 includes a
housing 12, a flame source 14 for producing flames, and a light flickering
device 16 in accordance with the present invention.

Flame source 14 can either produce real flames, as would be
produced from a gas fireplace, or illusory flames, as would be produced by
an electric fireplace. For gas fireplaces, the flame producing apparatus
could comprise gas inputs and nozzles (not shown) as known in the art.
For electric fireplaces, the flame producing apparatus could comprise light
sources and reflectors (not shown) as known in the art.

Fig. 2 shows a partially cut-away side view of simulated
fireplace 10 which provides illusory flames using an electric flame source
14 and which creates enhanced ambient lighting conditions using light
flickering device 16.

Flame source 14 is powered by an AC power source (not
shown) and includes a control unit 18, a simulated fuel bed 20, a screen 22,
and a flicker assembly 24. Control unit 18 includes a heater unit 28, a
thermostat 30 for controlling the heat output, a grill vent 32, and a main
power switch 34 for connecting flame source 14 to the AC power source
(not shown).

Simulated fuel bed 20 is supported on a platform 36 located at
a lower front portion of housing 12. Simulated fuel bed 20 comprises a
plastic shell that is vacuum formed and coloured to resemble logs and
embers for a log burning fire. Portions of the shell are translucent to
permit light from a light source 38 located beneath simulated fuel bed 20
to shine through. Light source 38 comprises several 60 watt light bulbs that
are supported in sockets 40 supported by vertical arms 42 coupled to the
bottom wall of housing 12. A parabolic reflector 44 is located below light
source 38 at the lower front end of housing 12 to direct light toward the
rear of housing 12. Appropriate color and structural details of simulated

fuel bed 20 are used to simulate different aspects of a fire, e.g. embers and
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the like, as is conventionally known.

Screen 22 is a vertical, transparent screen having a partially
reflecting surface and a diffusing surface. Screen 22 is positioned
immediately behind simulated fuel bed 20 so that simulated fuel bed 20
will be reflected in the reflecting surface of screen 22 to give depth, as is
conventionally known. As will be explained, flicker assembly 24 will
produce the image of simulated flames emanating from simulated fuel
bed 20 and reflected in screen 22 to provide an overall appearance of a real
fireplace.

Flicker assembly 24 includes a blower 45, a flicker element 46,
and a flame effect element 48. Flicker element 46 contains a plurality of
reflective strips or areas that have movement effected by blower 45.
Flicker element 46 is rotated along its longitudinal axis such that the light
reflected from parabolic reflector 44 to the back of housing 12 is reflected off
of the reflective strips and onto screen 22. Flame effect element 48 is
formed from a substantially opaque material (e.g. polyester) and contains a
plurality of slits which permit passage of light through flame effect
element 48 as it billows in response to air currents generated by blower 45.
The construction and operation of the electric simulated fireplace 10 is
disclosed in more detail in U.S. Pat. Nos. 4,965,707 and 5,642,580, which are
incorporated herein by reference.

Light flickering device 16 includes display lighting 26 and a

control circuit 29 that uses a photosensor S; to determine when to apply

operational power to display lighting 26.

Display lighting 26 is used to illuminate simulated fuel bed 20
and to enhance the reflected image in screen 22. Display lighting 26
comprises one or more lamps 27 positioned along an upper front section
of housing 12. The wattage of lamps 27 is preferably 15 watts but can be as
low as 7 watts or as high as 25 watts when installed with a dimmer switch.
Control circuit 29 controls the operation of the lamps 27 to enhance the
simulated fireplace effects by providing ambient fireplace effects.

Referring to Fig. 2, photosensor S; of control circuit 29
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relatively high resistance when relatively low light conditions are present
and a relatively low resistance in the presence of relatively bright light

conditions. Photosensor S; is positioned in close proximity to the

reflective strips of flicker element 24 or such other sufficient position to
facilitate the detection of the intensity of the light generated by flame
source 14. Control circuit 29 has certain circuit parameters selected so that
when a certain light intensity threshold is exceeded, control circuit 29 will
turn on display lamps 27 and when the detected light falls below the light
intensity threshold, control circuit 29 will turn off display lamp 27. The
light intensity threshold can be adjusted by appropriately modifying the
values of the circuit components of control circuit 29, as will be described.
Referring to Fig. 5, an alternate arrangement of photosensor

51 is shown for a different embodiment of the electric fireplace. The

photosensor S; is positioned on the back wall in a position to sense

changes in light intensity from the flicker assembly 24.

Referring back to Fig. 2, control circuit 29 turns display lamp
27 on and off in accordance with the flickering of the light produced by
flame source 14. This produces an ambient lighting effect that realistically
mimics the changes in light intensity that normally occur above the
tlames of a real wood burning fireplace.

It should be understood that it is possible to configure control
circuit 29 to control the operation of a number of display lamps 27, as long
as the combined input impedance of display lamps 27 remains sufficiently
low to allow control circuit 29 to provide enough current to drive display

lamps 27. As well it is possible to couple a number of photosensors Sq to

control circuit 29 for more accurate light intensity detection.

Fig. 3 shows a partially cut-away front view of simulated
fireplace 10 using a number of light flickering devices 16a, 16b, 16c. As
shown, light sources 38a, 38b, and 38c are placed along the lower front end
of housing 12 to provide an even distribution of light towards the rear of

housing 12. Blowers 45a and 45b are positioned behind light sources 38a,
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38b, and 38c and cause movement of the reflective strips of flicker element

46. Photosensors S;, S,, and S5 are positioned above flicker element 46 to

detect the light intensity generated by flame source 14.

Each photosensor S;, S, and S3 causes a corresponding control

circuit 29a, 29b, and 29¢, to turn on a corresponding display lamp 27a, 27b,
and 27c, when the light detected by photosensor S;, S,, and S5 rises above

the light intensity threshold. Correspondingly, each photosensor S;, S, and

53 causes a corresponding control circuit 29a, 29b, and 29¢, to turn off a

corresponding display lamp 27a, 27b, and 27¢, when the light detected by
photosensor Sy, S,, and Sj falls below the light intensity threshold. This

causes a more realistic flickering etfect, due to the independent positioning
of each photosensor S, S,, and Sj relative to the light being sensed.

The light intensity threshold of each light flickering device
16a, 16b, and 16¢ can be individually adjusted by varying the appropriate
circuit parameters of the appropriate control circuit 29a, 29b, and 29c¢ for
optimal performance and visual effectiveness. Accordingly, a more
effective ambient lighting effect can be produced using multiple light
tlickering devices 16a, 16b, and 16c.The position and number of display

lamps 27a, 27b, and 27c and photosensors S;, S, and Sj3 can be varied as

desired to optimize the ambient flame effect within the desired cost
parameters.

Fig. 4 shows the circuit schematic of light flickering device 16.
Flickering device 16 comprises lamp 27 and control circuit 29. Display lamp
27 1s connected to control circuit 29 at terminal LAMP1 and coupled to the
neutral wire of the AC line voltage at terminal LAMP2.

Control circuit 29 includes photocell S, variable resistors VR,
and VR,, triac Q;, diac Q,, and capacitor C;. Control circuit 29 is connected
at terminal LINE to the hot wire of the AC line voltage from main power
switch 34 and is connected at terminal LAMP1 to the power terminal

LAMP1 of display lamp 27. As will be described, control circuit 29 causes
the hot wire voltage at terminal LINE to appear at terminal LAMP1 to
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power display lamp 27 when a relatively bright light condition is detected
by photocell S; and causes low voltage to appear at terminal LAMP1 which

turns display lamp 27 off when a relatively low light condition is detected.
Photocell S; can be any commercially available photocell (e.g.
the NSL-17-003 photocell manufactured by SilonexT™). Photocell S,

operates as a light sensitive resistor which changes its value in proportion
to the amount of light detected by the light sensitive surface of the device.

Specifically, the resistance value of the NSL-17-003 type of photocell S,

varies from an approximate resistance of 1 kQ when a bright light

condition is detected to an approximate resistance of 50 MQ when a low

light condition is detected.

Triac Q, 1s a conventional bidirectional thyristor or a triac

having a gate which, when triggered, causes triac Q; to conduct. It should

be understood that triac Q; could be any other type of semiconductor

switching element, such as a single thyristor or two thyristors arranged in
an anti-parallel configuration. When the gate of triac Q; is triggered, triac
Q; tully conducts and the voltage at terminal LINE1 is applied to display
lamp 27.

Diac Q, is a gateless diac which is designed to breakdown at a
threshold voltage and to conduct current in both directions. When the

voltage applied across diac Q, exceeds its breakdown threshold, the voltage

at point A will be discharged into the gate of triac Q;, turning triac Q; on.
Variable resistors VR; and VR, are each coupled to photocell
51 and to triac Q;. Resistors VR; and VR, are used along with photocell S,

within light flickering device 16 to form a voltage divider. The values of

resistors VR; and VR, are such that when photocell S; detects a bright

light condition, the voltage at point A rises past the breakdown threshold
voltage of diac Q, (to trigger triac Q;) and when photocell S, detects a low

light condition, the voltage at A drops below the breakdown threshold

voltage of diac Q, (so that triac Q; no longer conducts). It has been
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determined that suitable voltages are produced at point A by selecting

resistor values 6.9 kQ and 2.2 kQ for resistors VR; and VR,, respectively,
when a NSL-17-003 type photocell is used. It should be noted that by

manually adjusting variable resistors VR; and VR,, the light intensity

threshold can be set to provide optimal visual effectiveness.

Capacitor C; is coupled between resistor VR, and triac Q; and
is used to filter out voltage transients which are produced when triac
Q; and diac Q, are switched off. In this way lamp 27 is protected from
damaging voltage spikes.

Accordingly, when a light condition is first detected by
photocell S,, the resistance of photocell S; will be approximately 1 kQ. This

relatively low resistance (in relation to the 2.2 kQ resistance of resistor

VR,) will cause the voltage at point A to rise above the breakdown

threshold voltage of diac Q, which will cause triac Q; to conduct.
Accordingly, the voltage at terminal LINE1 will be directly applied across
display lamp 27 as shown, and display lamp 27 will turn on.

When low light conditions are subsequently detected by
photocell S;, the resistance of photocell S; will rise substantially to 50 MQ.

This will cause diac Q, to turn off. Since no current is provided to the gate

of triac Q., triac Q; will stop conducting. This will result in the voltage at

terminal LINE1 being applied across the series combination of resistor

VR, the resistance of photocell S;, and the parallel combination of

capacitor C; and resistor VR,. Since the resistance of photocell S; is

comparatively high with respect to the resistance values of these other
components, the voltage at terminal LAMP1 will drop to a value that is
too low to sustain display lamp 27 and display lamp 27 will extinguish.

In this way, display lamp 27 will be flashed on and off in a
synchronized fashion with the light changes detected by photosensor S;.

The resulting flashing will occur without any user-apparent switching

delay, due to the fact that triac Q; and diac Q, are high speed switching

i
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elements. It should be noted that while photosensor S; has been described

as being electrically connected to control circuit 29, it should be understood

that it would be possible to have photosensor S; affect the resistance

within the circuit remotely (i.e. by remotely controlling another variable
resistor connected across nodes A and B of Fig. 4) using a wireless

transmitter and receiver arrangement (not shown).

While Fig. 4 illustrates the operation of one photosensor S,

In association with one display lamps 27 and one control circuit 29, it

should be understood that a plurality of photosensors S; and/or a plurality

of display lamps 27 could be used in association with one or more control
circuits 29 to optimize the flame effect within the desired cost parameters.
It should be further understood that the embodiment of
control circuit 29 can be manufactured at a relatively low cost. However, it
would also be possible to modify control circuit 29 at a higher cost, to
provide additional functionality. For example, display lamps 27 could be
caused to provide light in proportion to the light sensed, by using an
appropriately programmed microcontroller and timer circuit (e.g. a
Motorola 6800 microcontroller and a Model 555 timer) which together

could control the on/off operation of triac Q;. As is conventionally

known, by regulating the amount of time that triac Q; conducts, it is

possible to vary the amount of current provided to lamps 27 between dim
and full lamp current values.

A lower cost embodiment can be constructed in which no
photosensors are provided and the display lamps 27 are caused to flicker in
a random manner by use of an appropriately programmed
microcontroller. The frequency of flickering can be adjusted through either
through the light dimmer or the speed control for the flame effect.

Finally, as shown in Fig. 6, light flickering device 16 can be

adapted for use within a gas fireplace. Specifically, photosensor S; can be

mounted on the inner surface of a lip 50 (as shown in dotted outline)

i
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within housing 12 such that photosensor S, is hidden from view by lip 50.

Photosensor S; is also preferably positioned at a distance from flame

source 14 such that photosensor S; is exposed to a level of heat which does

not affect the operation or physical integrity of photosensor S;.

It is to be understood that what has been described is a
preferred embodiment to the invention. If the invention nonetheless is
susceptible to certain changes and alternative embodiments fully
comprehended by the spirit of the invention as described above, and the

scope of the claims set out below.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A device for enhancing the realistic effect of flames produced
by a simulated fireplace by providing ambient lighting effects, said device
comprising:

(@) a sensor for sensing the light intensity of the flames
produced by the simulated fireplace;

(b) a light source having input terminals, for emitting light
according to the amount of operational power provided
across said input terminals; and

(c) a control circuit operatively coupled to said sensor and
to the input terminals of said light source, for providing
operational power across said power input terminals
light source in accordance with the light intensity

sensed by said sensor.

2. The device of claim 1, wherein said simulated fireplace is a

gas fireplace.

3. The device of claim 1, wherein said simulated fireplace is an

electric fireplace.

4. The device of claim 1, wherein a plurality of light sources are
provided, each said light source being operatively connected to said control

circuit.

5. The device of claim 1, wherein a plurality of sensors are
provided, each said sensor being operatively connected to said control

circuit.

6. The device of claim 1, wherein said sensor is a photosensor.
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7. The device of claim 6, wherein said sensor is electrically

coupled to said control circuit through an electric wire.

8. The device of claim 6, wherein said sensor is operatively

coupled to said light source through a wireless connection.

9. The device of claim 1, wherein said control circuit includes a
bidirectional thyristor for selectively providing operational power across
said power input terminals when said sensor senses high light intensity
and providing approximately zero power across said power input

terminals when said sensor senses low light intensity.
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FIG.6
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