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providing images of flames

(57) A flame simulating assembly (220) including
light source(s)(222), a screen (224) to which light from
the light source(s) is directed, to provide images of flick-
ering flames thereon, and a rotatable flicker element
(232) for reflecting the light from the light sources toward
the screen. Theflicker elementincludes a number of pad-
dle elements (238) located in respective predetermined
locations on the rod. Each paddle element includes one
or more body portions with reflective surfaces thereon.

The reflective surface includes a central region (244) and
a perimeter region (246) at least partially located around
the central region, the perimeter region at least partially
defining a perimeter plane (2PR). The central region is
substantially non-planar and the perimeter region is at
least partially planar. The perimeter region includes a
middle part (247) and side parts (249), partially separated
by channels.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention is a flame simulating as-
sembly with a flicker element including a rod and a
number of paddle elements located on the rod in prede-
termined locations.

BACKGROUND OF THE INVENTION

[0002] Inthe typical electricfireplace, images offlames
are created by projecting light onto a screen, and the
flame images are moved generally upwardly on the
screen. In the prior art electric fireplace, however, the
light intensity across each of the flame images tends to
be substantially uniform. Thisis thoughtto be undesirable
because it is unrealistic, as real flames tend to have var-
iations in intensity across their respective breadths.
[0003] In addition, the typical electric fireplaces tend
to provide intermittent flashes of light on the screen there-
ofthattravelin a partially transverse direction, rather than
generally upwardly. These transversely travelling flashes
are unlike flames in a real wood or coal fire. The trans-
versely travelling light flashes therefore tend to under-
mine the realistic effect that is sought to be achieved.

SUMMARY OF THE INVENTION

[0004] Thereis aneed for a flame simulating assembly
that overcomes or mitigates one or more of the disad-
vantages or defects of the prior art. Such disadvantages
ordefects are not necessarily includedin those described
above.

[0005] In its broad aspect, the invention provides a
flame simulating assembly including light source(s), a
screen to which light from the light source(s) is directed,
to provide a number of images of flickering flames ther-
eon, and a rotatable flicker element. The flicker element
includes an elongate rod defined by an axis thereof about
which the rod is rotatable and a number of paddle ele-
ments located in respective predetermined locations on
the rod. Each paddle element includes one or more body
portions having one or more reflective surfaces thereon.
Each reflective surface includes a central region and a
perimeter region at least partially located around the cen-
tral region, the perimeter region at least partially defining
a perimeter plane. The paddle elements are located in
the respective predetermined locations therefor to posi-
tion the perimeter plane substantially perpendicular to
the axis, for intermittently reflecting the light from the light
source(s) from the reflective surfaces to predetermined
regions on the screen respectively as the flicker element
rotates about the axis, to provide the images of flickering
flames on the screen. The central region is substantially
non-planar and the perimeter region is at least partially
planar, to cause the light reflected therefrom to the screen
as the flicker element rotates to have varying intensity at
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the respective predetermined regions on the screen. The
perimeter region includes one or more middle parts and
one or more side parts. The middle partis at least partially
defined by one or more channels partially separating the
middle part and the side part(s).

[0006] Inanotheraspect, the invention provides a pad-
dle element including at least one body portion having
one or more reflective surfaces thereon. The reflective
surface includes a central region and a perimeter region
at least partially located around the central region. Each
body portionincludes a first side and an opposed second
side, and at least a selected one of the first and second
sides includes one or more reflective surfaces. The cen-
tral region on the first side is at least partially convex
relative to the perimeter region on the first side, and the
central region on the second side is at least partially con-
cave relative to the perimeter region on the second side.
The perimeter region includes one or more middle parts
and one or more side parts. The middle part and the side
part are separated by one or more channels.

[0007] In yet another of its aspects, the invention pro-
vides a flicker element that includes a number of paddle
elements and an elongate rod defined by an axis thereof
about which the rod is rotatable. The rod includes a rod
body, and a number of mounting elements located on
the rod body for positioning the paddle elements in re-
spective predetermined locations along the rod. Each
paddle element includes one or more body portions hav-
ing one or more reflective surfaces thereon. The reflec-
tive surface includes a central region and a perimeter
region located at least partially around the central region.
The perimeter region includes a middle part and side
parts. The middle part and the side part are partially sep-
arated by respective channels. The reflective surfaces
on each of the paddle elements intermittently reflect light
from the light source to provide the flickering light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The invention will be better understood with ref-
erence to the attached drawings, in which:

Fig. 1A is an isometric view of a front side of an em-
bodiment of a flame simulating assembly of the in-
vention in which a screen is omitted;

Fig. 1B is an isometric view of a back side of the
flame simulating assembly of Fig. 1A;

Fig. 1C is a cross-section of the flame simulating
assembly of Figs. 1A and 1B, drawn atalarger scale;

Fig. 1D is a cross-section of an alternative embodi-
ment of the flame simulating assembly of the inven-
tion;

Fig. 1E is an isometric view of the front side of the
flame simulating assembly of the invention including
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a screen;

Fig. 2A is an isometric view of a portion of an em-
bodiment of a flicker element of the invention, drawn
at a larger scale;

Fig. 2B is an isometric view of a portion of the flicker
element of the invention;

Fig. 3A is a top view of an embodiment of a paddle
element of the invention, drawn at a larger scale;

Fig. 3B is a top view of the paddle element of Fig.
3A when the paddle element is mounted on arod in
the flicker element of Figs. 2A and 2B;

Fig. 3C is a side view of the paddle element and the
rod of Fig. 3B;

Fig. 3D is another side view of the paddle element
and the rod of Fig. 3B;

Fig. 3E is a back view of the paddle element and the
rod of Figs. 3B and 3C;

Fig. 4A is a top view of an embodiment of the rod of
the invention, drawn at a smaller scale;

Fig. 4B is a top view of a portion of the rod of Fig.
4A, drawn at a larger scale;

Fig. 4C is a top view of a detent on the rod of Figs.
4A and 4B, drawn at a larger scale;

Fig. 4D is a back view of the detent of Fig. 4C;

Fig. 5Ais a cross-section of a single paddle element
mounted on the rod in a first position, drawn at a
smaller scale;

Fig. 5B is a cross-section of the paddle element and
the rod of Fig. 5A, rotated to a second position;

Fig. 5C is a cross-section of the paddle element and
the rod of Fig. 5B, rotated to a third position;

Fig. 5D is a cross-section of the paddle element and
the rod of Fig. 5C, rotated to a fourth position;

Fig.6Ais atop view of a portion of the paddle element
positioned as shown in Fig. 5A and certain other el-
ements of the flame simulating assembly;

Fig. 6B is a top view of the portion of the paddle
element positioned as shown in Fig. 5B and certain

other elements of the flame simulating assembly;

Fig. 7Ais an isometric view of an alternative embod-
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iment of the flame simulating assembly of the inven-
tion, drawn at a smaller scale;

Fig. 7B is a side view, partially cut away, of the flame
simulating assembly of Fig. 7A;

Fig. 7C is an isometric view of a portion of an alter-
native embodiment of the flicker element of the in-
vention, drawn at a larger scale;

Fig. 8A is a top view of an alternative embodiment
ofapaddle element of theinvention, drawn atalarger
scale;

Fig. 8B is a top view of the paddle element of Fig.
8A when the paddle element is mounted on arod in
the flicker element of Fig. 7C;

Fig. 8C is a side view of the paddle element and the
rod of Fig. 8B, before the paddle elementis mounted
on the rod;

Fig. 8D is another side view of the paddle element
and the rod of Figs. 8B and 8C in which the paddle
element is mounted on the rod;

Fig. 8E is a back view of the paddle element and the
rod of Figs. 8B and 8D in which the paddle element
is mounted on the rod;

Fig. 9A is a cross-section of a single paddle element
of Fig. 8B mounted on the rod and located in a first
position, drawn at a smaller scale;

Fig. 9B is a cross-section of the paddle element and
the rod of Fig. 9A, rotated to a second position;

Fig. 9C is a cross-section of the paddle element and
the rod of Fig. 9B, rotated to a third position;

Fig. 9D is a cross-section of the paddle element and
the rod of Fig. 9C, rotated to a fourth position;

Fig. 9E is a cross-section of an embodiment of the
paddle element of the invention in which one of the
middle parts and the side parts adjacent thereto are
all non-coplanar relative to each other;

Fig. 9F is a cross-section of an embodiment of the
paddle element of the invention in which one of the
middle parts and the side parts adjacent thereto are
coplanar relative to each other;

Fig. 10A is a top view of a portion of the paddle ele-
ment positioned as shown in Fig. 9A and certain oth-

er elements of the flame simulating assembly; and

Fig. 10B is a top view of the portion of the paddle
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element positioned as shown in Fig. 9B and certain
other elements of the flame simulating assembly.

DETAILED DESCRIPTION

[0009] Inthe attached drawings, like reference numer-
als designate corresponding elements throughout. Ref-
erence is firstmade to Figs. 1A-1C and 1E-4D to describe
an embodiment of a flame simulating assembly in ac-
cordance with the invention indicated generally by the
reference numeral 20. Inone embodiment, the flame sim-
ulating assembly 20 (Figs. 1C, 1E) preferably includes
one or more light sources 22 (Figs. 1B, 1C) for producing
light, and a screen 24 to which the light from the light
source 22 is directed, to provide a number of images 26
of flickering flames thereon (Fig. IE), as will be described.
Preferably, and as can be seen in Fig. 1B, the flame sim-
ulating assembly 20 also includes a rotatable flicker el-
ement 32. In one embodiment, the flicker element 32
preferably includes an elongate rod 34 defined by an axis
36 thereof (Figs. 2B, 4B) about which the rod is rotatable,
and anumber of paddle elements 38 located in respective
predetermined locations on the rod 34 (Figs. 1B, 1C, 2A,
2B), as will also be described. It is preferred that each of
the paddle elements 38 includes one or more body por-
tions 40 having one or more reflective surfaces 42 ther-
eon (Figs. 3A-3D). Preferably, each of the reflective sur-
faces 42 includes a central region 44 that is substantially
centrally located on the reflective surfaces 42 and a pe-
rimeter region 46 at least partially located around the
central region 44. As will also be described, the perimeter
region 46 substantially defines a perimeter plane "PR"
(Figs. 3B, 3E, and 5A-5D). The paddle elements 38 are
located to position the perimeter plane "PR" substantially
parallel to the axis 36, for intermittently reflecting the light
from the light source 22 from the reflective surfaces 42
to predetermined regions 47 on the screen 24 respec-
tively (Fig. 1E) as the flicker element 32 rotates about
the axis 36, to provide the image of flickering flames on
the screen 24.

[0010] The flicker element 32 preferably positions the
paddle elements 38 in respective preselected positions
relative to the light source 22 to locate the reflective sur-
faces 42 on the respective paddle elements 38 to reflect
the light from the light source 22 to the screen 24 inter-
mittently as the flicker element 32 rotates about the axis
36, to provide the images 26 of flickering flames on the
respective predetermined regions 47 on the screen 24.
[0011] As can be seen in Figs. 3B and 3E, the central
region 44 preferably is substantially non-planar and the
perimeter region 46 is at least partially planar, to cause
the light reflected therefrom to the screen 24 as the flicker
element 32 rotates to have varying intensity at the re-
spective predetermined regions on the screen, as will
also be described.

[0012] In one embodiment, the flame simulating as-
sembly 20 preferably additionally includes a flame effect
element 48 that has one or more apertures 50. It is pre-
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ferred that the flame effect element 48 is positioned to
permit the light reflected from the paddle elements 38 as
the flicker element 32 rotates to pass through the aper-
ture(s) 50, to provide the images 26 of flickering flames
on a rear side 51 of the screen 24. As can be seen in Fig.
1C, in one embodiment, it is preferred that the light from
the light source 22 is reflected to a rear side 51 of the
screen. In one embodiment, the screen 24 preferably is
at least partially transparent, so that the images 26 are
viewable by an observer 88 observing a front side 52 of
the screen 24 (Figs. 1C, 1E). Those skilled in the art
would appreciate that, in an alternative embodiment (not
shown), the light from the light source may be reflected
directly onto a front surface of the screen.

[0013] Preferably, the paddle elements 38 are located
in a number of respective paddle element groups 80.
Each paddle element group 80 preferably is located so
that the light reflected by the paddle elements 38 in each
paddle element group 80 respectively is directed to a
selected one of the predetermined regions 47 on the
screen 24.

[0014] Inone embodiment, as can be seenin Figs. 1C
and 1E, the predetermined region 47 for each paddle
element group 80 preferably is a relative small area of
the screen 24. It will be understood that, in operation, the
images of flames provided by a particular paddle element
group 80 generally (intermittently) occupy substantially
all of the predetermined region 47 for that paddle element
group 80. In Fig. 1E, for clarity of illustration, only four
predetermined regions 47 are shown. Also, for clarity of
illustration, the images of flames 26 are shown as occu-
pying the respective predetermined regions 47.

[0015] Preferably, each of the paddle elements 38 in
each of the paddle element groups 80 is positioned to
locate the body portions 40 thereof in predetermined ra-
dial positions relative to the body portions of the other
paddle elements in the paddle element group therefor.
[0016] Preferably, the respective body portions 40 of
the paddle elements 38 in each of the paddle groups 80
are positioned substantially at 45° radially relative to the
respective body portions 40 of the paddle elements 38
adjacent thereto in the paddle element group 80 therefor,
for reflection of the light from the light source 22 toward
the selected one of the predetermined regions on the
screen 24 for the paddle element group thereof when the
rod 34 is rotated.

[0017] It will be understood that the body portions 40
ofthe paddle elements 38 in any selected paddle element
group 80 may be positioned radially relative to each other
in any desired relationship. In one embodiment, illustrat-
ed in Fig. 2B, the paddle element group 80 preferably
includes four paddle elements. In the paddle element
group 80 illustrated in Fig. 2B, the body portions are ra-
dially positioned at 45° relative to the body portions that
are adjacent thereto. When the flicker element is rotated
at an appropriate rotation speed, this arrangement ap-
pears to provide images of flames that flicker realistically.
Those skilled in the art would appreciate that any suitable
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arrangement of the paddle elements in each paddle el-
ement group 80 may be used. As noted above, the rate
of rotation of the flicker element preferably is taken into
accountwhen determining the arrangement of the paddle
elements in the respective paddle element groups.
[0018] Preferably, and as can be seen in Figs. 3A-3E,
the body portion 40 includes a first side 54 and an op-
posed second side 56 thereof, and at least a selected
one of the first and second sides 54, 56 includes the
reflective surface 42. For clarity of illustration, in Figs.
5A-5D, the central region and the perimeter region on
the first side 54 are identified by reference numerals 44’
and 46’ respectively, and the central region and the pe-
rimeter region on the second side 56 are identified by
reference numerals 44" and 46" respectively. In one em-
bodiment, the central region 44’ on the first side 54 pref-
erably is at least partially convex relative to the perimeter
region 46’ on the first side 54, and the central region
44" on the second side 56 is at least partially concave
relative to the perimeter region 46" on the second side 56.
[0019] As can be seen in Figs. 3A-3E, in one embod-
iment, each of the paddle elements 38 preferably in-
cludes two body portions (identified by reference numer-
als 40A, 40B for convenience) connected by a bridge
portion 58. Preferably, the bridge portion 58 includes an
inner connector 60 and a pair of outer connectors 62, 64
generally located on opposite sides of the inner connec-
tor 60. As can be seen in Fig. 3B, the body portions 40A,
40B preferably are atleast partially defined by respective
perimeters "P,", "P,". It is preferred that the outlines of
the body portions 40A, 40B (i.e., as defined by the pe-
rimeters "P4", "P,") are substantially the same, i.e., they
are mirror images of each other.

[0020] For example, in one embodiment, the central
region 44 on the first side 54 preferably is at least partially
convex relative to the perimeter region 46 adjacent there-
to, and the central region 44 on the second side 56 pref-
erably is at least partially concave relative to the perim-
eter region 46 adjacent thereto (Figs. 3B, 3E). When the
paddle elements 38 are mounted on the rod 34, the pad-
dle elements 38 preferably are subjected to tension as a
result, and this causes the paddle elements 38 to be
formed so that they have the central regions 44 that are
bent or curved, to provide the non-planar regions. How-
ever, the perimeter regions, which are located around
the respective central regions, preferably remain sub-
stantially planar after the paddle element 38 thereof is
subjected to tension as aforesaid.

[0021] As will be described, the differences between
the central region 44 and the perimeter region 46 result
in differences in the light that is reflected from these two
different regions of the reflective surface 42.

[0022] Those skilled in the art would appreciate that
the paddle elements 38 may be formed of any suitable
materials, and that the central region 44, and the perim-
eter region 46, may be formed in any suitable way. It is
preferred that the paddle elements 38 include, or are
made of, material that is highly reflective, i.e., adapted
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for specular reflection. As will also be described, it is also
preferred that the paddle element 38 is made of material
that is resilient and flexible. For example, it has been
found that the paddle elements 38 may be made of re-
flective Mylar®, preferably from sheets that are approx-
imately 7 mil (0.007 inch, or approximately 0.1778 mm)
thick.

[0023] It will be understood that the paddle element 38
preferably is formed by cutting the paddle element 38 out
of a sheet of suitable material, e.g., reflective Mylar®.
Also, it is preferred that the outer connectors 62, 64 and
the inner connector 60 are at least partially defined by
cuts 65, 66 that partially separate the respective outer
connectors 62, 64 and the inner connector 60 (Fig. 3A).
[0024] Alternatively, the paddle elements 38 and/orthe
body portions may be formed using any other suitable
methods and materials. For example, the paddle ele-
ments and/or the body portions thereof may be formed
using injection molding.

[0025] Itwill be understood that the body portions 40A,
40B and the bridge portion 58 may have any suitable
size, shape or form. In one embodiment, and as can be
seen in Fig. 3A, the body portions 40A, 40B preferably
each have generally rounded sides and pointed or peak-
ed outer ends Q,, Q,. The paddle element 38 preferably
narrows at the bridge portion 58. Those skilled in the art
would appreciate that the paddle element preferably is
relatively small. For example, the body portion’s width
"W" from side to side may be a maximum of about 0.625
inch (approximately 1.59 cm), and the length "L" from the
central connector 56 to the outer end may be a maximum
of about 0.75 inch (approximately 1.91 cm) (Fig. 3A). In
one embodiment, each of the body portions 40A, 40B
preferably are approximately the same size and shape.
[0026] It is also preferred that the inner connector 60
is integrally formed with the body portions 40A, 40B. The
outer connectors 62, 64 preferably are also integrally
formed with the body portions 40A, 40B. In each paddle
element 38, the inner connector 60 and the outer con-
nectors 62, 64 preferably are separated only by the re-
spective cuts 65, 66 therebetween, in the bridge portion
58.

[0027] As can be seen in Fig. 3B, the inner connector
60 preferably extends between its first and second ends
67, 68, where the inner connector 60 is integrally joined
with the respective body portions 40A, 40B. Because of
the cuts 65, 66, the inner connector’s central portion 70
may be moved outwardly, i.e., away from the outer con-
nectors 62, 64 (Fig. 3A). Such outward movement would
be, for example, generally in the direction schematically
indicated in Fig. 3C by arrow "A". As can be seen in Fig.
3C, when the central portion 70 is moved outwardly from
the outer connectors 62, 64, an opening or space 72 is
defined between the central portion 70 and the inner con-
nectors 62, 64.

[0028] The paddle elements 38 may be positioned on
the rod 34, and attached to the rod 34, in any suitable
manner. In one embodiment, it is preferred that the rod
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34 is inserted into the space 72 between the inner con-
nector 60 and the outer connectors 62, 64 that is formed
when the central portion 70 of the inner connector 60 is
moved outwardly. That is, the rod 34 is moved in a gen-
erally axial direction into the space 72. After the rod 34
is positioned as desired relative to the paddle element
38, the inner connector 60 is released to engage the rod
34, as will be described. The paddle element 38 is se-
cured to the rod 34 due to the tension to which the paddle
element 38 is subjected as a result. Specifically, and as
will be described, the inner connector 60 is urged against
one side of the rod 34, and the outer connectors 62, 64
are simultaneously urged against an opposite side of the
rod 34. This mounting arrangement is illustrated in Figs.
3B-3E.

[0029] As noted above, the paddle element 38 prefer-
ably is formed out of a substantially flat sheet of material,
e.g., the reflective Mylar® referred to above, that is rel-
atively thin. Those skilled in the art would be aware of
other suitable materials. Preferably, if the paddle element
is formed out of a flat sheet of material, the material out
of which the paddle element 38 is formed is resilient and
flexible, however, the paddle element may be formed in
various ways, out of any suitable material(s).

[0030] It will be understood that, when the central con-
nector’s central portion 70 is moved outwardly (i.e., in
the direction indicated by arrow "A" in Fig. 3C), the inner
connector 60 is also subjected to tension, as is most of
the paddle element 38. When the inner connector’s cen-
tral portion 70 is pulled outwardly, each of the body por-
tions 40A, 40B pivots inwardly about the outer connectors
62, 64 of the bridge portion 58. As a result, the body
portions 40A, 40B are pivoted toward each other, as in-
dicated by arrows "T4" and "T," in Fig. 3C. As noted
above, when the central portion 70 is moved outwardly,
the opening 72 is thereby defined between the inner con-
nector 60 and the outer connectors 62, 64, in which the
rod 34 may be positioned. For instance, the rod 34 may
be moved axially into the opening 72. It will be understood
that, in Fig. 3C, the rod 34 is shown positioned in the
opening 72.

[0031] Ascanbeseenin Fig. 4C, the outer connectors
62, 64 are urged against the rod 34 (i.e., also in the di-
rection indicated by arrow "A" in Fig. 3C) when the inner
connector 60 is moved outwardly and the rod 34 is posi-
tioned in the open space 72.

[0032] In one embodiment, each of the paddle ele-
ments 38 preferably is positioned at a predetermined lo-
cation therefor on the rod 34. It is preferred that, when
the rod 34 is positioned in the opening 72 so that a se-
lected paddle element 38 is proximal to the predeter-
mined location therefor, the inner connector 60 is re-
leased to allow the central portion 70 of the inner con-
nector 60 to engage the rod 34 at the predetermined lo-
cation for the selected paddle element 38. Preferably,
when the inner connector 60 is urged against one side
of the rod 34, the outer connectors 62, 64 also are urged
against the other (opposite) side of the rod 34, due to the
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resilience of the paddle element 38.

[0033] As noted above, it is preferred that the paddle
element 38 is resilient and flexible. Accordingly, in one
embodiment, when the rod 34 is partially located in the
space 72 and the inner connector 60 is released after it
has been pulled outwardly, the inner connector 60 moves
inwardly (i.e., in the direction indicated by arrow "B" in
Fig. 3D) to engage the rod 34. Due to the resilience of
the material of which the paddle element 38 is made, the
central portion 70 of the inner connector 60 is urged
againstthe rod 34, after the central portion 70 is released.
Also, the outer connectors 62, 64 remain engaged, and
are urged against the rod 34 (i.e., in the direction indicat-
ed by arrow "C" in Fig. 3D) when the inner connector 60
is released. When the inner connector 60 and the outer
connectors 62, 64 engage the rod 34 as aforesaid, the
selected paddle element 38 is mounted on the rod 34 in
the predetermined location therefor.

[0034] From the foregoing, it can be seen that, once
the paddle element 38 is mounted on the rod 34 in the
predetermined location therefor, the inner connector 60
is urged against one side of the rod 34, and the outer
connectors 62, 64 are urged against the opposite side of
the rod 34. In this way, the paddle element 38 is relatively
securely held in its predetermined location on the rod 34.
[0035] It will be understood that the above-described
process of mounting the paddle element 38 on the rod
34, at the predetermined location therefor, may be ac-
complished using any suitable means. However, those
skilled in the art would appreciate that the paddle element
38 preferably is manually mounted onto the rod 34 in the
predetermined location therefor, i.e., the paddle element
38 preferably is manipulated to provide the space 72, the
rod 34 is axially moved so that the paddle element is
proximal to its predetermined location on the rod 34, and
then the paddle element is manually released, to engage
the rod at the predetermined location therefor.

[0036] From the foregoing, it can be seen that when
the paddle element 38 is mounted on the rod 34 (Figs.
3B, 3D, and 3E), the rod 34 prevents the paddle element
38 from returning to its original, substantially planar, pro-
file (Fig. 3A). Accordingly, because the paddle element
38 is formed from a sheet of substantially planar material
(Fig. 3A) and is resilient, when the paddle element 38 is
mounted on the rod 34, the paddle element 38 is sub-
jected to tension, which tension keeps the paddle ele-
ment 38 mounted on the rod 34. In particular, and as can
be seen in Fig. 3D, the central portion 70 of the inner
connector 60 is held outwardly, in an extended position
away from the outer connectors 62, 64, when the central
portion 70 is released to engage the rod 34. Because it
is connected to the body portions 40A, 40B via the ends
67, 68 of the inner connector 60, when the central portion
70 is pulled outwardly away from the outer connectors
62, 64, the body portions 40A, 40B are also subjected to
tension. The ends 67, 68 are integrally formed with the
body portions 40A, 40B and are located at the central
region 44 of each body portion 40A, 40B. Because the
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body portions 40A, 40B are relatively thin and flexible,
the central regions 44 of the body portions 40A, 40B tend
to buckle or warp, as they are urged or pulled generally
toward the rod 34 by the inner connector 60.

[0037] Due to the resilience of the paddle element 38
and because the rod 34 prevents the paddle element 38
from returning to its planar profile, the inner connector
60 and the outer connectors 62, 64 securely engage the
rod 34 to hold the paddle element 38 thereof in the pre-
determined location therefor.

[0038] Those skilled in the art would appreciate that
the rod 34 may have any suitable form, and may be made
of any suitable materials. The rod 34 preferably is made
of a suitable metal or alloy, e.g., a suitable steel. Alter-
natively, the rod 34 may be made of any suitable plastic
or composite material(s). In one embodiment, the rod 34
preferably includes one or more main portions 74 thereof.
[0039] In one embodiment, the main portions 74 pref-
erably are generally cylindrical and elongate (Figs. 2A,
2B, 4A, 4B). Preferably, the main portions 74 are coaxial
with the axis 36 of the rod 34.

[0040] Itis also preferred that the rod 34 includes any
suitable means for positioning the paddle elements 38 in
the predetermined locations therefor on the rod 34. In
one embodiment, the rod 34 preferably includes a
number of detents 76 formed for positioning the paddle
elements 38 in the respective predetermined locations
therefor. As can be seen in Figs. 4A and 4B, the detents
76 preferably are formed in a number of detent groups
78 and the paddle elements 38 mounted thereon com-
prise respective paddle element groups 80. The detent
groups 78 preferably are spaced apart from each other
along the rod 34 at preselected distances "D" (Fig. 4A),
as will be described.

[0041] As noted above, the paddle elements 38 pref-
erably are located in predetermined locations on the rod
34 to reflect the light from the light source(s) 22 to the
screen 24, to provide the images of flickering flames 26
thereon. As is also noted above, the paddle elements 38
preferably are located on the rod 34 by respective detents
76, which preferably are formed in the detent groups 78.
[0042] It will be understood that the respective detent
groups 78 may include any suitable number of detents
76, i.e., the paddle element groups 80 may include any
suitable number of paddle elements 38. In one embodi-
ment, each paddle element group 80 preferably includes
four paddle elements 38. It is also preferred that the
bridge portion 58 of each paddle element 38 in the paddle
element group 80 respectively engages a selected one
of the detents 76 in the detent group 78 therefor, to po-
sition each paddle element 38 in a predetermined radial
position on the rod 34 relative to the other paddle ele-
ments 38 in the paddle element group 80 therefor.
[0043] Accordingly, and as noted above, the detent
groups 78 preferably are respectively positioned along
the rod 34 to substantially align the paddle element
groups 80 respectively mounted thereon with respective
selected ones of the apertures 50 in the flame effect el-
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ement 48. For each respective paddle element group 80,
the light from the light source 22 therefor is intermittently
reflected from the body portions of the paddle elements
thereof through the respective aperture therefor to the
predetermined region on the screen for the paddle ele-
ment group 80, where the light provides the images of
flames.

[0044] Itis also preferred that the flame simulating as-
sembly 20 includes a number of light sources 22, and
each of the individual light sources is respectively posi-
tioned to substantially direct the light therefrom to a se-
lected one of the paddle element groups 80. Those skilled
in the art would appreciate that any suitable light
source(s) may be used. For instance, the flame simulat-
ing assembly 20 may include a number of light-emitting
diodes ("LEDs"), and each of the LEDs preferably are
located to direct the light therefrom toward respective
paddle element groups 80, from which the light is reflect-
ed to the respective apertures 50. Accordingly, it is pre-
ferred thatthe individual LEDs are located generally prox-
imaltorespective apertures 50 in the flame effect element
48. As is known, the light generated by LEDs is relatively
focused. As a result, the light generated by each of the
LED light sources 22 preferably is relatively narrowly fo-
cused. Preferably, each of the light sources 22 is respec-
tively positioned so that the light generated thereby is
directed substantially toward the paddle element group
80 positioned to reflect the light toward the aperture 50
selected therefor. It will be understood that more than
one light source 22 may be positioned to direct light there-
from to the paddle element group 80 to the selected ap-
erture 50 therefor.

[0045] For example, in one embodiment, relatively
high-powered LEDs may be used. An example of a suit-
able high-powered LED is a one-watt LED. It has been
found that a single high-powered LED may be used for
each respective paddle element group 80.

[0046] Alternatively, LEDs that are not high-powered
may be used. Those skilled in the art would appreciate
that a number of such LEDs may be positioned for use
with each paddle element group respectively.

[0047] Those skilled in the art would also appreciate
that the light produced from the light source(s), and re-
flected from the reflective surfaces, is the sum of the light
in each case.

[0048] As can be seen in Fig. 1B, for example, each
of the light sources 22 illustrated is positioned adjacent
to a selected paddle element group 80, for transmission
of the light from each light source 22 to the paddle ele-
ment group 80 therefor. Each of the paddle element
groups 80 is positioned to direct the light from the light
source 22 adjacent thereto through the aperture 50 that
is proximal to the paddle element group 80.

[0049] From the foregoing, it can be seen that the lo-
cations of the detent groups 78 on the rod 34, and the
positioning of such locations relative to the flame effect
element 48 when the flicker element 32 is installed in a
preselected position therefor relative to the flame effect
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element 48, are predetermined. As noted above, the de-
tent groups 78 are spaced apart on the rod 34 so that,
when the paddle elements 38 are mounted on the rod 34
to form the respective paddle element groups 80 and the
flicker element 32 is positioned in the preselected posi-
tion therefor relative to the flame effect element 48, the
paddle element groups 80 preferably are substantially
aligned respectively with the apertures 50 in the flame
effect element 48. In one embodiment, for instance, each
detent group 78 preferably is spaced apart from the de-
tent group(s) adjacent thereto by a preselected distance
"D" (Fig. 4A). Those skilled in the art would appreciate
that the spacings "D" between respective detents may
not necessarily be the same distance in each case.
[0050] In Fig. 4B, the four detents in the detent group
78 illustrated therein are identified by the reference nu-
merals 76A-76D, for clarity of illustration.

[0051] As noted above, in one embodiment, each of
the paddle elements 38 preferably is positioned at ap-
proximately 45° radially relative to the paddle elements
38 immediately adjacent thereto in the paddle element
group 80 thereof respectively. Because of the radial po-
sitioning of the paddle elements 38 in each of the paddle
element groups 80 relative to the other paddle elements
28 thereof, the light from the light source(s) 22 is reflected
thereby through the aperture 48 therefor toward the
screen 24 at preselected intervals when the rod 34 is
rotated. When the flicker element 32 is rotated, this radial
arrangement of the paddle elements in each ofthe paddle
groups 80 provides flame images at intervals so that the
flame images 26 simulate a flickering flame.

[0052] As noted above, when the flame simulating as-
sembly 20 is energized, each of the paddle elements 38
is moving, i.e., rotated about the axis 36 as the light from
the light source(s) 22 is reflected from the reflective sur-
faces 42 of the respective paddle elements. Because
each reflective surface 42 includes non-planar and planar
surfaces, the light reflected therefrom towards the aper-
ture 50 also flickers, i.e., the direction and intensity of the
reflected light vary as long as the paddle element moves
while the light is reflected therefrom.

[0053] The rod 34 may be rotated at any suitable rate,
for example, between 10 rpm and 25 rpm.

[0054] Those skilled in the art would appreciate that
the detents 76 may be formed in any suitable manner.
Preferably, each of the detents 76 includes one or more
first regions 82 and one or more second regions 83 for
engagement with the inner connector 60 and the outer
connectors 62, 64 respectively.

[0055] Inone embodiment, and as canbe seenin Figs.
4A-4C, the first region 82 preferably is substantially pla-
nar. It is also preferred that the first region 82 of each
detent 78 in each respective detent group 78 is located
at a predetermined position located radially relative to
each other (Fig. 4B), as noted above. In this way, the first
region 82 of the detent 78 radially locates the paddle
element 38 on it, in a preselected position relative to the
other paddle elements 38 in the paddle element group
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80 therefor. Preferably, the planar first regions 82 are
located at 45° radially relative to the one or more first
regions 82 in the same detent group that are adjacent
thereto.

[0056] As canbe seen inFig. 4D, in one embodiment,
the detent 76 preferably also includes the second region
83 positioned substantially opposite to the first (planar)
region 82. Those skilled in the art would appreciate that
the second region 83 may have any suitable form. Pref-
erably, the second region 83 forms a central ridge that
includes an outer surface 84. In one embodiment, the
central ridge 83 preferably locates the outer surface 84
thereof so that the outer surface 84 is at least partially
substantially aligned with an outer surface 85 of the main
portion 74 of the rod 34 (Fig. 4B). Alternatively, in another
embodiment, the outer surface 84 extends outwardly, be-
yond the outer surface 85 of the substantially cylindrical
main portion 74.

[0057] In one embodiment, each of the substantially
planarregions 82 of the respective detents 76 A-76D pref-
erably is positioned at approximately 45° relative to the
detents that are positioned adjacent thereto. For exam-
ple, asshowninFig. 4B, the planarregion 82 of the detent
76A preferably is positioned to define a radial angle of
approximately 45° relative to the planar region 82 of the
detent 76B.

[0058] As can be seen in Figs. 2A, 2B, and 3D, once
the paddle element 38 is mounted on the detent 76, the
inner connector 60 preferably engages the region 82 of
the selected detent, and the center region 70 of the inner
connector 60 tends to be somewhat flattened as a result.
The center region 70 of the inner connector 60 accord-
ingly positions the paddle element 38 in a predetermined
radial position, determined by the radial position of the
region 82. As noted above, it is preferred that the prede-
termined radial position of the paddle element 38 is in
relation to the paddle element(s) adjacent thereto, i.e.,
the body portions 40 of adjacent paddle elements are
located at approximately 45° relative to each other.
[0059] Preferably, the light passing through the aper-
ture 50 to the screen 24 is shaped by the aperture 50.
As can be seen in Figs. 1A and 1B, the apertures 50
preferably are shaped to provide images of flames 26
(Fig. 1E) viewable by the observer 88 positioned to view
the front surface 90 of the screen 24 (Fig. 1C). In partic-
ular, it will be understood that each of the light sources
22 and each of the paddle element groups 80 are posi-
tioned to direct the light from the light sources 22 through
a selected aperture 50 to form the flame image 26. Al-
though the images 26 may to an extent overlap at their
lower ends so as to simulate a real fire, the respective
images 26 are for the most part formed only by the re-
spective apertures therefore, and the light sources 22
and the paddle element groups 80 respectively associ-
ated with such apertures 50.

[0060] For instance, the light from the light source(s)
22 that is directed to the flicker element 32 is schemati-
cally represented by arrow "M" in Fig. 1C. The light that
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is reflected by the paddle elements 38 toward the aper-
ture 50 is schematically represented by arrow "N" in Fig.
1C.

[0061] For convenience, the paddle elements illustrat-
ed in Fig. 2B are identified by reference numerals 38A-
38D. It will be understood that the respective positions
of the paddle elements 38A-38D preferably are deter-
mined by the planar region 82 of each detent 76 on which
they are respectively mounted.

[0062] AscanbeseeninFigs.3Band3E,itispreferred
that the central region 44 of each of the body portions
40A, 40B of the paddle element 38 is generally convex
on the first side 54 thereof (Fig. 3B) and generally con-
cave on the second side 56 thereof (Fig. 3E). For clarity
ofillustration, the convex central regions 44 are identified
by reference letter "J" in Fig. 3B, and the concave central
regions 52 are identified by reference letter "K" in Fig.
3E. Due to the convex and concave regions, the body
portions 40A, 40B are formed to have generally cupped
shapes, i.e., they are non-planar, once the paddle ele-
ment 38 is mounted on the rod 34.

[0063] It will be understood that the extent of the con-
vexity and concavity of the central regions 44 is some-
what exaggerated in Figs. 3B and 3E and 5A-5D. Also,
the convexity and concavity of the central regions 44 is
not shown in Figs. 2A, 2B, 3C, and 3D for clarity of illus-
tration.

[0064] Inuse, as described below, the light forming the
images 26 generally appears to vary in intensity within
the images 26. This variation in intensity enhances the
realistic effect provided by the assembly 20, as such var-
iation is similar to variations in light intensity observable
in flames in a real wood or coal fire, or a fire consuming
other combustible materials. It is believed that the vari-
ation in light intensity within the image 26 is due, at least
in part, to the cupped shapes of the body portions 40A,
40B. Part of the light reflected from a body portion 40 is
reflected from the (substantially planar) perimeter re-
gions 46, and another part of the light reflected from such
body portion 40 is reflected from the convex or concave
region"J" or "K", as the case may be. It will be understood
that, as the flicker element 32 is rotated, the intensity of
the light reflected by each body portion 40 and directed
to the screen 24 to form the image of flames varies. This
is thought to be because the light from the light source
is directed to the moving (i.e., rotating) body portion,
causing the light to be reflected, at least in part, sequen-
tially from the substantially planar region and the non-
planar central region.

[0065] As can be seen in Fig. 5A, on the first side 54
of the body portion 40A, the central region 44’ is some-
what convex. When the paddle element 38 is in the po-
sition shown in Fig. 5A, the light from the light source is
at least partially directed to the slightly convex central
region 44’, and is reflected from the central region 44’
toward the aperture (not shown in Fig. 5A). It will be un-
derstood that light is also reflected from the perimeter
region 46’ that is transversely proximal to the central re-
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gion 44’ however, such reflected light is omitted for clarity
of illustration. The light from the light source is schemat-
ically represented by the arrow "M;", and the light reflect-
ed from the central region 44’ is schematically represent-
ed by the arrow "N,". It will also be understood that the
reflected light "N4" is directed through the aperture 50 to
the screen 24 (not shown in Figs. 5A-5D).

[0066] In Fig. 5B, the rod has rotated in the direction
indicated by arrow "W" so that the paddle element is in
a different position relative to the light source 22. In this
position, the light is reflected off the substantially planar
perimeter region 46’. The light from the light source is
schematically represented by the arrow "M,", and the
reflected light is schematically represented by the arrow
"N,". Because the light is reflected from the substantially
planar surface 46’, rather than the convex surface 44’,
the light reflected from the perimeter region 46’ as pro-
jected onto the screen 24 would have a slightly different
intensity than the light reflected from the central region
44,

[0067] InFig.5C, the paddle element 38 is shown after
it has been rotated further in the direction indicated by
the arrow "W", the second side 56 of the body portion
40B is exposed to the light from the light source 22. In
this position, light is at least partially reflected from the
central region 44", the light being represented by the
arrows "M3" and "N3". The central region 44" on the sec-
ond side 56 is concave. It will be understood that light is
also reflected, at this point, from the perimeter region 46",
however, such reflected light is omitted for clarity of illus-
tration.

[0068] In Fig. 5D, the paddle element 38 is shown as
having been rotated further in the direction indicated by
the arrow "W" (relative to the position thereof illustrated
in Fig. 5C), so that the light from the light source 22 is at
least partially reflected from the substantially planar pe-
rimeter region 46". The light reflected from the perimeter
region 46" is schematically represented by the arrow
"N4". In this situation also, because the light is reflected
from the substantially planar surface 46", rather than the
concave surface 44", the light reflected from the perim-
eter region 46" as projected onto the screen 24 would
have a slightly different intensity than the light reflected
from the central region 44".

[0069] It will also be understood that, as described
above, the flicker element preferably includes a number
of paddle elements positioned proximal to each other, in
the paddle element group. The other paddle elements
on the rod are omitted from Figs. 5A-5D for clarity of
illustration.

[0070] As noted above, the paddle elements 38 pref-
erably are mounted on the rod 34 to form the paddle
element groups 80, which are associated with the re-
spective apertures 50. It is believed that the radial posi-
tioning of the paddle elements 38 in each group 80, to
an extent, also causes the realistic variation in light in-
tensity in the image 26 due to the different reflective sur-
faces of the body portions 40A, 40B being used to reflect
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the light from the light source(s) 22 in turn as the flicker
element 32 is rotated about the rod’s axis 36.

[0071] For example, in Fig. 6A, a top view of the situ-
ation illustrated in Fig. 5A is provided. The light from the
light source 22 is represented by the arrow "M,", and it
is reflected from the central region 44’. The light reflected
from the central region 44’ toward the screen 24 is rep-
resented by the arrow "N4". For clarity of illustration, the
point on the central region 44’ at which the light from the
light source 22 is reflected toward the screen 24 is iden-
tified as "X". As can be seen in Fig. 6A, the light that is
reflected from the central region 44’ produces an image
of flames, or part thereof, at a point identified as "Y" on
the screen.

[0072] In Fig. 6B, a top view of the situation illustrated
in Fig. 5B is provided. The light from the light source 22
is represented by the arrow "M," and the light reflected
from the perimeter region 46’ is schematically represent-
ed by the arrow "N,". The light is shown as being reflected
from a point "V" on the perimeter region 46’. As illustrated
in Fig. 6B, the light that is reflected from the perimeter
region 46’ is directed substantially orthogonally to the
axis 36 of the rod 34, and intersects the screen at a point
identified for clarity of illustration as "Z".

[0073] From Figs. 6A and 6B, it can be seen that the
different shapes of the central region 44 (i.e., non-planar)
and the perimeter region 46 (i.e., substantially planar)
result in the light from the light source 22 being reflected
in slightly different directions toward the screen 24 as the
rod 34 rotates. For clarity of illustration, the extent to
which the locations "Y" and "Z" are different is exagger-
ated. It will be understood that a number of elements of
the flame simulating assembly 20 are omitted from Figs.
6A and 6B, also for clarity of illustration. It will also be
understood that the light reflected from the other central
region 44", as illustrated in Fig. 5C, is also directed to a
location on the screen that is other than the location on
the screen to which the light reflected from the perimeter
region 46" is directed.

[0074] Another benefit that is believed to result from
the arrangement of the elements of the assembly 20 is
the virtual elimination of incidental partially transverse
flashes of light on the screen 24. This benefit is believed
to be due to the generally consistent positioning of the
paddle elements 38 relative to the screen 24, i.e., be-
cause the paddle elements 38 are positioned by the re-
spective detents 76 in the respective predetermined po-
sitions therefor. As described above, and as illustrated
in Fig. 1C, the rod 34 preferably is positioned so that its
axis 36 is substantially parallel to the screen 24. The light
from the light source is directed toward the body portions
40A, 40B in a direction that is substantially orthogonal to
the axis, and aligned with the aperture therefor. It is be-
lieved that the elimination of the incidental partially trans-
verse flashes of light is due to this arrangement, and the
manner in which each paddle element is secured in po-
sition on each detent respectively.

[0075] As can be seen, for instance, in Fig. 1C, the
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flame simulating assembly 20 preferably also includes a
simulated fuel bed 92. Those skilled in the art would ap-
preciate that the simulated fuel bed 92 may be formed in
any suitable manner, and made of any suitable materials.
In one embodiment, the simulated fuel bed 92 preferably
includes one or more simulated fuel elements 94 sup-
ported by a platform 96.

[0076] Those skilled in the art would also appreciate
that the elements 94 may be made of any suitable ma-
terial(s). The simulated fuel elements 94 preferably are
at least partially light-transmitting. Preferably, the simu-
lated fuel elements 94 are at least partially translucent,
and/or at least partially transparent. In one embodiment,
itis preferred that the elements 94 are, for example, piec-
es of cut glass. Alternatively, the fuel elements 94 may
be made of acrylic. The fuel elements 94 preferably are
formed into any suitable shape(s). In one embodiment,
the fuel elements 94 preferably are formed to be multi-
faceted. The fuel elements 94 preferably are located by
a support element 96 that positions at least some of the
fuel elements 94 adjacent to the screen 24.

[0077] In an alternative embodiment, a flame simulat-
ing assembly 120 of the invention preferably includes a
screen 124 and a simulated fuel bed 192 located in front
of a screen 124 thereof (Fig. 1D). The simulated fuel bed
192 includes a number of simulated fuel elements 194,
e.g., pieces of cut glass. As can be seen in Fig. 1D, the
screen 124 preferably defines a gap 198 therein.
[0078] As can also be seen in Fig. 1D, in this embod-
iment, the light from the light source 124 preferably is
reflected from the flicker element 32 through the gap 198,
as schematically represented by arrow "L" in Fig. 1D. It
has been found that light directed through the gap 198
enhances the overall simulation effect. Such light illumi-
nates or enters the simulated fuel elements 194 in the
regionimmediately in frontofthe screen 124. This causes
the simulated fuel elements 194 that are proximal to the
front surface 190 of the screen 124 to appear to be illu-
minated from within by a flickering light, e.g., as if by a
real fire.

[0079] The invention also includes a method of provid-
ingimages of flames that includes the following. The light
sources 22 for producing light, the screen 24, and the
rotatable flicker element 32 including the rod 34 defined
by the axis 36 thereof and a number of the paddle ele-
ments 38 mounted in respective preselected positions
on the rod, are provided, as described above. As noted
above, in one embodiment, each paddle element 38 in-
cludes one or more body portions with one or more re-
flective surfaces 42 thereon, and the reflective surfaces
preferably are formed to include the substantially planar
region 46 substantially defining the perimeter plane "PR"
and the non-planar region 44. The paddle elements are
located to position the perimeter planes "PR" thereof sub-
stantially parallel to the axis 36. The screen 24 is provided
for displaying a number of images of flames 26 thereon.
The rod is located so that the axis thereof is substantially
parallel to the screen, to locate the reflective surfaces
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intermittently in the path of the light from the light source
22, for reflecting the light from the light source to the
screen as the flicker element rotates relative to the
screen. The flicker element is rotated about the axis.
When the flicker element is rotating, the light from the
light source is directed to the reflective surface intermit-
tently, to intermittently provide a first reflected light re-
flected from the planar region and a second reflected
light reflected from the non-planar region to the screen
to provide the images of flames. The images 26 include
respective portions thereof formed by the first reflected
light and the second reflected light respectively, the first
reflected light having a different intensity on the screen
relative to the second reflected light. It will be understood
that, in the foregoing description, the references to "first
reflected light" and "second reflected light" are intended
only to distinguish the light reflected from the planar re-
gion from the light that is reflected from the non-planar
region. Those skilled in the art would appreciate that the
light may be reflected simultaneously, or virtually simul-
taneously, from these regions.

[0080] Thefluctuationsinthe reflected lightare,in part,
the result of the differences in the regions of the reflective
surfaces 42, as illustrated schematically in Figs. 5A-5D,
and as described above. In addition, the light that is re-
flected from the flicker element fluctuates in intensity be-
cause of the gaps between the paddle elements, i.e.,
each paddle element reflects the light only intermittently
as the flicker element rotates.

[0081] Itis also preferred that the invention provides a
method of forming the flicker element. The elongate rod
is provided, with the detents formed on the rod. Each
detent includes one or more of the substantially planar
surfaces. The paddle elements are provided, and each
paddle element is bent at the bridge portion thereof to
define the space 72 between the inner connector and the
pair of outer connectors thereof. The rod is inserted into
the space 72 to locate the planar surface of the detent
76 for engagement with the inner connector. The inner
connector is released to permit resilient pivoting move-
ment of the body portions about the bridge portion, to
urge the inner connector against the planar region for
positioning the paddle element in the preselected posi-
tion therefor on the rod.

[0082] Alternative embodiments of the invention are
illustrated in Figs. 7A-10B. In one embodiment, the flame
simulating assembly 220 of the invention preferably in-
cludes one or more light sources 222 (Fig. 7B) for pro-
ducing light, a screen 224 to which the light from the light
source 222 is directed, to provide a plurality of images
226 of flickering flames thereon (Fig. 7A), and a rotatable
flicker element 232 (Fig. 7C). Itis preferred that the flicker
element 232 includes an elongate rod 234 defined by an
axis 236 thereof about which the rod 234 is rotatable,
and a number of paddle elements 238 located in respec-
tive predetermined locations on the rod 234 (Fig. 7C). As
will be described, each of the paddle elements 238 pref-
erably includes one or more body portions 240 having
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one or more reflective surfaces 242 thereon. Preferably,
and as shown in Fig. 8B, the reflective surface 242 in-
cludes a central region 244 and a perimeter region 246
at least partially located around the central region 244,
the perimeter region 246 at least partially defining a pe-
rimeter plane "2PR". It is also preferred that the paddle
elements 238 are located in the respective predeter-
mined locations therefor to position the perimeter plane
"2PR" substantially perpendicular to the axis 236, for in-
termittently reflecting the light from the light source 222
from the reflective surface 242 to predetermined regions
245 on the screen 224 respectively (Figs. 7A, 7B) as the
flicker element 232 rotates about the axis 236, to provide
the images of flickering flames on the screen 224. Pref-
erably, because the central region 244 is substantially
non-planar and the perimeter region is at least partially
planar, the light reflected therefrom to the screen 224 as
the flicker element 232 rotates has varying intensity at
the respective predetermined regions on the screen 224.
As will also be described, it is also preferred that the
perimeter region 246 includes one or more middle parts
247 and one or more side parts 249 (Fig. 7C). As shown
inFig. 7, the middle part 247 preferably is atleast partially
defined by one or more channels 253 partially separating
the middle part 247 and the side part(s) 249.

[0083] As will also be described, the middle part and
the side part(s) preferably are formed to reflect the light
from the light source so as to provide a realistic flame
effect. It will be understood that the middle part and the
side part(s) as illustrated are exemplary, and that they
may have any suitable configuration.

[0084] In one embodiment, the side parts preferably
include afirstside part 249A and a second side part249B
(Fig. 8A). Also, the one or more channels preferably in-
clude first and second channels 253A, 253B (Fig. 8A).
In the embodiment illustrated, e.g., in Fig. 8A, the middle
part247 is atleast partially defined by the firstand second
channels 253A, 253B, the first channel 253A being lo-
cated between the middle part 247 and the first side part
249A, and the second channel 253B being located be-
tweenthe middle part 247 and the second side part 249B.
[0085] Preferably, the perimeter region 246 includes
base regions 257A, 257B that are adjacent to the side
parts 249A, 249B respectively (Figs. 8A, 8B).

[0086] Inthe embodiments illustrated in Figs. 7A-10B,
it is preferred that the paddle elements 238 are mounted
on the rod 234 so as to be substantially equally spaced
apart from each other, as will be described.

[0087] Preferably, when mounted on the rod, the re-
spective body portions 240 of the paddle elements 238
are positioned substantially at 45° radially relative to the
respective body portions 240 of the paddle elements 238
that are positioned on the rod 234 adjacent thereto, for
reflection of the light from the light source 222 toward the
predetermined regions on the screen 224 when the rod
234 is rotated.

[0088] It will be understood that the body portions 240
of the paddle elements 238 may be positioned radially
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relative to each other in any desired relationship. As will
be described, the rod 234 preferably includes a rod body
274 coaxial with the axis 236 and a number of mounting
elements 276 located at predetermined positions along
the rod body 274. Preferably, the mounting elements are
located on the rod body for positioning the paddle ele-
mentsin the respective predetermined locations therefor.
[0089] It is also preferred that the mounting elements
are spaced substantially equidistant apart from each oth-
er along the rod body.

[0090] The rate of rotation of the flicker element 232
preferably is taken into account when determining the
arrangement of the paddle elements relative to each oth-
er along the rod 234.

[0091] Preferably, and as can be seen in Figs. 8A-8E,
the body portion 240 includes a first side 254 and an
opposed second side 256 thereof, and at least a selected
one of the first and second sides 254, 256 includes the
reflective surface 242. Itis preferred that each of the first
and second sides 254, 256 includes reflective surfaces.
For clarity of illustration, in Figs. 9A-9D, the central region
and the perimeter region on the first side 254 are identi-
fied by reference numerals 244’ and 246’ respectively,
and the central region and the perimeter region on the
second side 256 are identified by reference numerals
244" and 246" respectively. In one embodiment, the cen-
tral region 244’ on the first side 254 preferably is at least
partially convex relative to the perimeter region 246’ on
the first side 254, and the central region 244" on the sec-
ond side 256 is at least partially concave relative to the
perimeter region 246" on the second side 256. For clarity
of illustration, the convex central region 244 is identified
by the reference numeral "2J"in Fig. 8B, and the concave
central region is identified by the reference numeral "2K"
in Fig. 8E. It will be understood that the convex central
region "2J" is convex relative to the perimeter plane
"2PR". Similarly, it will be understood that the concave
central region "2K" is concave relative to the perimeter
plane "2PR".

[0092] As can also be seen in Figs. 8A-8E, in one em-
bodiment, each of the paddle elements 238 preferably
includes two body portions (identified by reference nu-
merals 240A, 240B for convenience) connected by a
bridge portion 258. Preferably, the bridge portion 258 in-
cludes an inner connector 260 and a pair of outer con-
nectors 262, 264 generally located on opposite sides of
the inner connector 260 (Fig. 8A). As can be seen in Fig.
8B, the body portions 240A, 240B preferably are at least
partially defined by respective perimeters "2P ", "2P,". It
is preferred that the outlines of the body portions 240A,
2408B (i.e., as defined by the perimeters "2P,", "2P,") are
substantially the same, i.e., they are mirror images of
each other.

[0093] The base regions 257A, 257B of the perimeter
region 249 preferably extend to the bridge portion 258
(Figs. 8A, 8B). As will be described, when the paddle
element 238 is mounted on the rod 234, the base regions
257A, 257B tend to define the perimeter plane "2PR".
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Other parts of the perimeter region 246 may be bent so
that they are not in the perimeter plane "2PR".

[0094] When the paddle elements 238 are mounted on
the rod 234, the paddle elements 238 preferably are sub-
jected to tension as a result, and this causes the paddle
elements 238 to be formed so that they have the central
regions 244 that are bent or curved, to provide the non-
planar regions. However, the base regions 257A, 257B,
which are located adjacent to the bridge portion 258, pref-
erably remain at least partially substantially planar after
the paddle element 238 thereof is subjected to tension
when mounted on the rod 234, as aforesaid.

[0095] As will be described, the differences between
the central region 244 and the perimeter region 246 result
in differences in the light from the light source that is
reflected from these two different regions of the reflective
surface 242 to the screen 224. Similarly, differences
among the middle part 247, the side parts 249A, 249B,
the central region 244, and the base regions 257A, 257B
result in differences in the light from the light source that
is reflected therefrom to the screen 224. These differenc-
es have been found to provide a realistic flame effect on
the screen 224, which simulates the flames of a fire.
[0096] Those skilled in the art would appreciate that
the paddle elements 238 may be formed of any suitable
materials, and that the central region 244, and the pe-
rimeter region 246, may be formed in any suitable way.
It is preferred that the paddle elements 238 include, or
are made of, material that is highly reflective, i.e., adapted
for specular reflection. As will also be described, it is also
preferred thatthe paddle element 238 is made of material
that is resilient and flexible. Those skilled in the art would
be aware of suitable materials. For example, it has been
found that the paddle elements 238 may be made of re-
flective Mylar®, preferably from sheets that are approx-
imately 7 mil (0.007 inch, or approximately 0.1778 mm)
thick.

[0097] In one embodiment, the paddle element 238
preferably is formed by cutting the paddle element 238
out of a sheet of suitably flexible material, e.g., reflective
Mylar®. Also, it is preferred that the outer connectors
262, 264 and the inner connector 260 are at least partially
defined by cuts 265, 266 that partially separate the outer
connectors 262, 264 from the inner connector 260 re-
spectively (Fig. 8A).

[0098] Itis also preferred thatthe channels 253A, 253B
are formed by cutting material out of the sheet of suitable
material. Those skilled in the art would appreciate that
the channels 253A, 253B may be cut after the basic out-
line of the body portions 240A, 240B has been formed.
[0099] Alternatively, the paddle elements 238 and/or
the features thereof may be formed using any other suit-
able methods and materials, as would be appreciated by
those skilled in the art. For example, the paddle elements
and/or the body portions thereof may be formed using
injection molding.

[0100] It will be understood that the body portions
240A, 240B and the bridge portion 258 may have any
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suitable size, shape or form. In one embodiment, and as
can be seen in Fig. 8A, the body portions 240A, 240B
preferably each have generally rounded sides and point-
ed or peaked tips or outer ends "2Q4", "2Q,", interrupted
by the channels 253A, 253B. The paddle element 238
preferably narrows at the bridge portion 258. Those
skilled in the art would appreciate that the paddle element
preferably is relatively small. For example, the body por-
tion’s width "2W" from side to side may be a maximum
of about 0.625 inch (approximately 1.59 cm), and the
length "2L" from the central connector 256 to the outer
end may be a maximum of about 0.75 inch (approximate-
ly 1.91 cm) (Fig. 8A). In one embodiment, each of the
body portions 240A, 240B preferably are approximately
the same size and shape.

[0101] Itis also preferred that the inner connector 260
is integrally formed with the body portions 240A, 240B.
The outer connectors 262, 264 preferably are also inte-
grally formed with the body portions 240A, 240B. In each
paddle element 238, the inner connector 260 and the
outer connectors 262, 264 preferably are separated only
by the respective cuts 265, 266 therebetween, in the
bridge portion 258 (Fig. 8A).

[0102] As can be seen in Fig. 8A, the inner connector
260 preferably extends betweenits first and second ends
267, 268, where the inner connector 260 is integrally
joined with the respective body portions 240A, 240B. Be-
cause of the cuts 265, 266, the inner connector’s central
portion 270 may be moved outwardly, i.e., away from the
outer connectors 262, 264 (Fig. 8A). Such outward move-
ment would be, for example, generally in the direction
schematically indicated in Fig. 8C by arrow "2A". As can
be seenin Fig. 8C, when the central portion 270 is moved
outwardly from the outer connectors 262, 264, an open-
ing or space 272 is defined between the central portion
270 and the inner connectors 262, 264.

[0103] Preferably, the paddle element is mounted on
the rod as follows. When the paddle element 238 is to
be mounted on the rod 234, the paddle element 238 is
first compressed, or bent. The tips "2Q4", "2Q," of the
respective body portions 240A, 240B are moved toward
each other. This causes the body portions 240A, 240B
to pivot toward each other, as indicated by arrows "2T,",
"2T,". As noted above, at the same time, the central por-
tion 270is moved or bent outwardly, to define the opening
272. The rod 234 is positioned in the opening 272, and
while the paddle element 238 is compressed (so as to
hold the opening 272 open), the paddle element 238
and/or the rod 234 is/are moved relative to each other
until the paddle element 238 is positioned at a selected
one of the mounting elements 276, to locate the paddle
element 238 in a preselected position therefor on the rod
234, relative to the other paddle elements.

[0104] When the paddle element 238 is located at its
preselected position on the rod 234, the paddle element
238 preferably is released (i.e., the tips "2Q,", "2Q," of
the body portions 240A, 240B are allowed to move away
from each other), and the central portion 270 is allowed
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to engage the mounting element 276. The inner connec-
tor 260 is allowed to move in the direction indicated by
arrow "2B" in Fig. 8D. Also, and as can be seen in Figs.
8A, 8B, and 8E, the outer connectors 262, 264 engage
adjacent parts of the rod body 274, and are urged in the
direction indicated by arrow "2C" in Fig. 8D, to locate the
paddle element 238 in its preselected position. From the
foregoing, it can be seen that, once the paddle element
238 is mounted on the rod 234 in the predetermined lo-
cation therefor, the inner connector 260 is urged against
one side of the rod 234, and the outer connectors 262,
264 are urged against the opposite side of the rod 234.
In this way, the paddle element 238 is relatively securely
held in its predetermined location on the rod 234, i.e.,
spaced apart from the paddle elements mounted adja-
cent thereto.

[0105] When the paddle element 238 is located in its
preselected position, it is subjected to tension, and con-
sequently the central region 244 is puckered, or curved
or bent, to form the central regions 244. In turn, because
the middle part 247 and the central region 244 are joined
at a connector part 255, the middle part 247 may at this
point become bent or raised relative to the side parts,
due to the curvature of the central region 244 (Fig. 8B).
As a result, the middle part 247 may be non-coplanar
with the perimeter plane "2PR". In the same way, when
the central regions 244 are formed, the side parts 249A,
249B may also be bent due to the connection of the side
parts 249A, 249B with the central regions 244 at the con-
nectors 259A, 259B respectively (Fig. 8B).

[0106] As noted above, the paddle element 238 may
be cut out of a relatively thin sheet of flexible plastic with
a suitable (reflective) finish. It will be understood that a
suitable material is a flexible, resilient material, i.e., pref-
erably a material capable of substantially elastic defor-
mation, and very little plastic deformation. Accordingly,
when the tips "2Q4", "2Q," of the body portions are moved
toward each other, to form the opening 272, the defor-
mation of the paddle element 238 is substantially an elas-
ticdeformation. Thatis, due to the flexibility of the material
and because the extent of deformation is limited (i.e., the
tips are only moved together to a limited extent), the ma-
terial is not substantially elastically deformed. Because
of this, when the pressure urging the tips "2Q4", "2Q," of
the body portions together is released, the tips of the
body portions are urged apart from each other, because
the paddle element 238 has a tendency to resiliently re-
turn to its generally planar, original, configuration.
[0107] It will be understood that the middle part 247
and the two side parts 249A, 249B may be positioned
relative to each other in various ways. When the paddle
element 238 is mounted on the rod 234, the paddle ele-
ment 238 is subjected to tension, and the tension may
cause one or more of the middle part 247 and the side
parts 249A, 249B to bend relative to each other, and/or
relative to the base regions 257A, 257B. It will be under-
stood that, due to the connection of the base regions
257A, 257B to the bridge portion 258, the base regions
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257A, 257B remain relatively planar after the paddle el-
ement 238 has been mounted on the rod 234.

[0108] Accordingly, in at least a selected one of the
paddle elements 238, the first and second side parts
249A, 249B are substantially coplanar relative to each
other. As will be described, this can be seen, e.g., in Figs.
9A-9D. Also, in at least a selected one of the paddle el-
ements, the middle part 247 preferably is non-planar
(Figs. 8B, 8E). As will be described, the effect resulting
from mounting the paddle element 238 on the rod 234
may include bending one or more of the middle part and
the side parts so that one or more of them may be bent
somewhat, i.e., they may not be planar after mounting.
Also, due to the tensions to which the paddle element
238 is subjected, even if the middle part and one or more
of the side parts are substantially planar, the middle part
and/or the side parts may be located in non-coplanar
locations relative to each other after mounting.

[0109] Based on the foregoing, those skilled in the art
would appreciate that, in at least a selected one of the
paddle elements, the middle part 247 preferably is non-
coplanar with the side parts 249A, 249B.

[0110] In another embodiment, in at least a selected
one of the paddle elements 238, the side parts 249A,
249B and the middle part 247 preferably are non-copla-
nar (Fig. 9E).

[0111] In an alternative embodiment, in at least a se-
lected one of the paddle elements 238, the middle part
247 and the side part(s) preferably are substantially co-
planar (Fig. 9F).

[0112] Those skilled in the art would appreciate that
the mounting elements 276 are formed in order to locate
the respective paddle elements 238 relative to each other
in their respective predetermined positions and retain the
paddle elements therein. It would also be appreciated by
those skilled in the art that the mounting elements may
be formed in any suitable manner. In one embodiment,
each mounting element 276 preferably includes one or
more first region 282 formed for engagement with the
inner connector 260, to position the paddle elements 238
in the respective predetermined locations therefor (Fig.
8D). Itis preferred that the first region 282 is substantially
planar (Fig. 8D).

[0113] Preferably, thefirstregion 282 of each mounting
element 276 is located at a predetermined position lo-
cated radially relative to each other mounting element
276 adjacent thereto, for positioning the paddle elements
238 in the respective predetermined locations therefor
(Fig. 7C). The mounting element 276 preferably also in-
cludes a second section 283 thereof that may be partially
engaged by the side connectors 262, 264 when the pad-
dle element 238 is mounted on the mounting element
276 (Figs. 8D, 8E).

[0114] In use, the light source is energized, and the
flicker element is rotated about the rod’s axis. When the
flicker element is rotating, the light from the light source
is directed to the reflective surface intermittently, to in-
termittently provide a first reflected light reflected from
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the middle part 247, a second reflected light reflected
from the side part(s) 249A, 249B, and a third reflected
light reflected from the non-planar region 244 to the
screen to provide the images of flames on the screen.
The images of flames 226 include respective portions
thereof formed by the first reflected light and the second
reflected light and the third reflected light, the first reflect-
ed light and the second reflected light having a different
intensity on the screen relative to the third reflected light
(Figs. 10A, 10B).

[0115] It will be understood that the light from the light
source 222 is reflected from all parts of the reflective sur-
face 242. Forinstance, the light is also reflected from the
base regions 257A, 257B toward the screen 224 as the
flicker element is rotated, when the base regions 257A,
257B are appropriately positioned.

[0116] AscanbeseeninFigs. 8B and8E, itis preferred
that the central region 244 of each of the body portions
240A, 240B of the paddle element 238 is generally con-
vex on the first side 254 thereof (Fig. 8B) and generally
concave on the second side 256 thereof (Fig. 8E). Due
to the convex and concave regions, the body portions
240A, 240B are formed to have generally cupped
shapes, i.e., they are non-planar, once the paddle ele-
ment 238 is mounted on the rod 234.

[0117] It will be understood that the extent of the con-
vexity and concavity of the central regions 244 is some-
what exaggerated as illustrated in Figs. 8B and 8E and
9A-9D. Also, the convexity and concavity of the central
regions 244 is not shown in Figs. 7C, 8C, and 8D for
clarity of illustration.

[0118] Inuse, as described below, the light forming the
images 226 generally appears to vary in intensity within
the images 226. This variation in intensity enhances the
realistic effect provided by the assembly 220, as such
variation is similar to variations in light intensity observ-
able in flames in a real wood or coal fire, or a fire con-
suming other combustible materials. It is believed that
the variation in light intensity within the image 226 is due,
atleast in part, to the cupped shapes of the body portions
240A, 240B. The intermittent nature of the reflection of
the light from the flicker element 232 also contributes to
the seemingly random fluctuations in the reflected light
intensity. As will be described, it is also believed that the
variation in light intensity within the images is also partly
due to the forms of the middle part 247 and the side parts
249A, 249B. The different positioning of the middle part
247 and the side parts 249A, 249B relative to the perim-
eter plane "2PR" is also believed to cause variations in
light intensity within the images of flames 226.

[0119] As noted above, part of the light from the light
source 222 reflected from a body portion 240 is reflected
from the (substantially planar) base regions 257A, 257B,
and another part of the light reflected from such body
portion 240 is reflected from the convex or concave re-
gion "2J" or "2K", as the case may be. Additional light is
reflected from the middle part 247 and the side parts
249A, 249B.
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[0120] It will be understood that, as the flicker element
232 is rotated, the intensity of the light that is reflected
by each body portion 240 and directed to the screen 224
to form the image of flames varies. This is thought to be
because the light from the light source 222 is directed to
the moving (i.e., rotating) body portion, causing the light
to be reflected, at least in part, sequentially from the sub-
stantially planar base regions 257A, 257B, the non-pla-
nar central region 244, and the middle part 247 and the
side parts 249A, 249B.

[0121] As can be seen in Fig. 7B, in one embodiment,
the flame simulating assembly 220 preferably includes a
flame effect element 248 located along the path of the
light from the light source that is reflected from the flicker
element232toward the screen 224. Preferably, the flame
effect element 248 includes one or more apertures there-
in through which the reflected light is directed, for forming
the light received on the screen into flame-like shapes or
configurations. In Fig. 7B, the light from the light source
222 is schematically represented by arrow "2M", and the
light reflected from one of the paddle elements 238 to
the predetermined region 245 on the screen 224 is sche-
matically represented by arrow "2N".

[0122] In Figs. 9A-9D, the middle part 247 is shown as
being bent so that it is non-coplanar with the perimeter
plane "2PR". As illustrated in Figs. 9A-9D, the side parts
are coplanar with the perimeter plane "2PR". Other ar-
rangements are illustrated in Figs. 9E and 9F. The flicker
element 232 is rotated in the direction indicated by the
arrow "H".

[0123] As can be seenin Fig. 9A, on the first side 254
of the body portion 240A, the central region 244’ is some-
what convex. When the paddle element 238 is in the po-
sition shown in Fig. 9A, the light from the light source is
at least partially directed to the slightly convex central
region 244’, and is reflected from the central region 244’
toward the screen via the aperture(s) of the flame effect
element 248 (not shown in Fig. 9A). It will be understood
that the lightis also reflected from the base regions 257A,
257B, however, such reflected light is omitted for clarity
of illustration. In Fig. 9A, the light from the light source is
schematically represented by the arrow "2M,", and the
light reflected from the central region 244’ is schemati-
cally represented by the arrow "2Ni". The light from the
light source 222 that is directed to the middle part 247 is
also schematically represented by the arrow "F4", and
the light reflected from the middle part 247 is schemati-
cally represented by the arrow "G,". It will also be under-
stood that the reflected light "2N4" and "G4" is directed
through the aperture(s) of the flame effect element to the
screen 224 (not shown in Figs. 9A-9D). The light that is
reflected from the side parts is also omitted from Fig. 9A,
for clarity of illustration.

[0124] In Fig. 9B, the rod 234 has rotated in the direc-
tion indicated by arrow "H" so that the paddle element
238 is in a different position (i.e., relative to its position
illustrated in Fig. 9A) in respect of the light source 222.
In Fig. 9B, the light from the light source 222 is schemat-
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ically represented by the arrow "2M,", and the reflected
light is schematically represented by the arrow "2N,".
The light represented by the arrow "2M," is shown as
being reflected from one or both of the side parts 249A,
249B. Because some of the light is reflected from the
substantially planar side parts 249A, 249B, rather than
the convex surface 244’, the light reflected from the side
parts 249A, 249B as projected onto the screen 224 would
have a slightly different intensity than the light reflected
from the central region 244’. The light from the light
source thatis directed to the middle part 247 is also sche-
matically represented by the arrow "F,", and the light re-
flected from the middle part 247 is schematically repre-
sented by the arrow "G,". Due to the different positioning
of the middle part 247 relative to the side parts 249A,
249B, the light reflected from the middle part 247 is di-
rected toward a different location on the screen.

[0125] In Fig. 9C, the paddle element 238 is shown
after it has been rotated further in the direction indicated
by the arrow "H". In Fig. 9C, the second side 256 of the
body portion 240B is exposed to the light from the light
source 222. In this position, the light is also at least par-
tially reflected from the central region 244", the light being
represented by the arrows "2M5" and "2N5". The central
region 244" on the second side 256 is concave. It will be
understood that light is also reflected, at this point, from
the base regions 257A, 257B, however, such reflected
light is omitted for clarity of illustration. The light from the
light source 222 that is directed to the middle part 247 is
also schematically represented by the arrow "F3", and
the light reflected from the middle part 247 is schemati-
cally represented by the arrow "G3". Due to the different
positioning of the middle part 247 relative to the base
regions 257A, 257B, the light reflected from the middle
part 247 is directed toward a different location on the
screen.

[0126] InFig. 9D, the paddle element 238 is shown as
having been rotated further in the direction indicated by
the arrow "H" (relative to the position thereof illustrated
in Fig. 9C), so that the light from the light source 222 is
at least partially reflected from the substantially planar
perimeter region 246". The light reflected from the base
regions 257A, 257B is schematically represented by the
arrow "2N,". In this situation also, because the light is
reflected from the substantially planar side parts 249A,
249B, rather than the concave surface 244", the light re-
flected from the side parts 249A, 249B as directed onto
the screen 224 would have a slightly different intensity
than the light reflected from the central region 244". The
light from the light source 222 that is directed to the middle
part 247 is also schematically represented by the
arrow "F,", and the light reflected from the middle part
247 is schematically represented by the arrow "G,". Due
to the different positioning of the middle part 247 relative
to the side parts 249A, 249B, the light reflected from the
middle part 247 is directed toward a different location on
the screen.

[0127] As noted above, the positions of the side parts
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249A, 249B and the middle part 247 relative to each other
may vary, depending on how the paddle element 238
bends when it is mounted on the mounting element. In
Fig. 9E, on one of the body portions, the side parts and
the middle part are shown as being non-coplanar with
each other. The middle part and the two side parts are
identified for convenience by reference numerals 247,
249A’, and 249B’ respectively.

[0128] As noted above, the middle part and the side
parts may be substantially coplanar. This situation is il-
lustrated in Fig. 9F, where only one side part is identified
by reference numeral 249A" for convenience. It will be
understood that the middle part and the other side part
are not identified in Fig. 9F for clarity of illustration.
[0129] It will also be understood that, as described
above, the flicker element preferably includes a number
of paddle elements positioned along the rod body. The
other paddle elements on the rod are omitted from Figs.
9A-9F for clarity of illustration. In addition, the locations
of the middle part and the side parts relative to each other
are exaggerated in Fig. 9E for clarity of illustration.
[0130] It is believed that the radial positioning of the
paddle elements 238 relative to each other, to an extent,
also causes the realistic variation in light intensity in the
image 226 due to the different reflective surfaces of the
body portions 240A, 240B being located to reflect the
light from the light source(s) 222 in turn as the flicker
element 232 is rotated about the rod’s axis 236.

[0131] For example, in Fig. 10A, a top view of the sit-
uation illustrated in Fig. 9A is provided. The light from the
light source 222 is represented by the arrow "2M,", and
as illustrated, it is reflected from the central region 244’.
The light reflected from the central region 244’ toward
the screen 224 is represented by the arrow "2Ni". For
clarity of illustration, the point on the central region 244’
at which the light from the light source 222 is reflected
toward the screen 224 is identified as "2X". As can be
seenin Fig. 10A, the light that is reflected from the central
region 244’ produces an image of flames, or part thereof,
at a point identified as "2Y" on the screen.

[0132] InFig. 10B, atop view of the situation illustrated
in Fig. 9B is provided. As can be seen in Figs. 9A and
9B, in Fig. 9B, the rod has rotated about its axis from the
position illustrated in Fig. 9A. The light from the light
source 222 is represented by the arrow "2M," and the
light reflected from the middle part 247 is schematically
represented by the arrow "2N,". The light is shown as
being reflected from a point "2V" on the middle part 247.
As illustrated in Fig. 10B, the light that is reflected from
the perimeter region 246’ is directed substantially orthog-
onally to the axis 236 of the rod 234, and intersects the
screen at a pointidentified for clarity of illustration as "2Z".
[0133] InFig. 10B, the light is schematically illustrated
as being reflected from the middle part 247. As noted
above, the form (i.e., planar or not) and position of the
middle part (i.e., relative to the side parts) after mounting
on the rod may vary from one paddle element to another.
It will be understood that the middle element247 is shown
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as being substantially planar in Fig. 10B for clarity of il-
lustration.

[0134] From Figs. 10A and 10B, itcan be seen that the
different shapes of the central region 244 (i.e., non-pla-
nar) and the middle part 247 may result in the light from
the light source 222 being reflected in slightly different
directions toward the screen 224 as the rod 234 rotates.
For clarity of illustration, the extent to which the locations
"2Y" and "2Z" on the screen are different is exaggerated.
It will be understood that a number of elements of the
flame simulating assembly 220 are omitted from Figs.
10A and 10B, also for clarity of illustration. It will also be
understood that the light reflected from the other central
region 244", as illustrated in Fig. 9C, is also directed to
alocation on the screen that is other than the location on
the screen to which the light reflected from the other side
of the middle part 247 is directed.

[0135] Another benefit that is believed to result from
the arrangement of the elements of the assembly 220 is
the virtual elimination of incidental partially transverse
flashes of light on the screen 224. This benefit is believed
to be due to the generally consistent positioning of the
paddle elements 238 relative to the screen 224, i.e., be-
cause the paddle elements 238 are positioned by the
respective mounting elements 276 in the respective pre-
determined positions therefor. It will be understood that
the rod 234 preferably is positioned so that its axis 236
is substantially parallel to the screen 224. The light from
the light source is directed toward the body portions
240A, 240B in a direction that is substantially orthogonal
to the axis 236, and aligned with an aperture in the flame
effect element. It is believed that the elimination of the
incidental partially transverse flashes of light is due to
this arrangement, and the manner in which each paddle
element is secured in position on each mounting element
respectively.

[0136] As can be seen, for instance, in Figs. 7A and
7B, the flame simulating assembly 220 preferably also
includes a simulated fuel bed 292. Those skilled in the
art would appreciate that the simulated fuel bed 292 may
be formed in any suitable manner, and made of any suit-
able materials. In one embodiment, the simulated fuel
bed 292 preferably includes one or more simulated fuel
elements 294 supported by a platform 296.

[0137] Those skilled in the art would also appreciate
that the elements 294 may be made of any suitable ma-
terial(s). The simulated fuel elements 294 preferably are
at least partially light-transmitting. Preferably, the simu-
lated fuel elements 294 are at least partially translucent,
and/or at least partially transparent. In one embodiment,
it is preferred that the elements 294 are, for example,
pieces of cut glass. Alternatively, the fuel elements 294
may be made of acrylic. The fuel elements 294 preferably
are formed into any suitable shape(s). The fuel elements
294 preferably are located by the platform or support el-
ement 296 that positions at least some of the fuel ele-
ments 294 adjacent to the screen 224.

[0138] The fluctuations in the light that is reflected to-
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ward the screen are, in part, the result of the differences
in forms and positioning of the parts and regions of the
reflective surfaces 242, as illustrated schematically in
Figs. 9A-9F, and as described above. In addition, the
light that is reflected from the flicker element fluctuates
in intensity because of the gaps between the paddle el-
ements, i.e., each paddle element reflects the light only
intermittently as the flicker element rotates.

[0139] Those skilled in the art would appreciate that,
although the embodiments of methods of the invention
as described above indicate that steps of the methods
are to be performed in a sequence, certain of the steps
may alternatively be performed in alternative sequences.
Forinstance, inthe method of providing images of flames,
the elements of the flame simulating assembly generally
may be provided in any suitable order.

[0140] It will be appreciated by those skilled in the art
that the invention can take many forms, and that such
forms are within the scope of the invention as claimed.
The scope of the claims should not be limited by the pre-
ferred embodiments set forth in the examples, but should
be given the broadest interpretation consistent with the
description as a whole.

Claims
1. A flame simulating assembly comprising:

at least one light source for producing light;

a screen to which the light from said at least one
light source is directed, to provide a plurality of
images of flickering flames thereon;

a rotatable flicker element comprising:

an elongate rod defined by an axis thereof
about which the rod is rotatable;

a plurality of paddle elements located in re-
spective predetermined locations on the
rod, each said paddle element comprising
atleast one body portion having atleast one
reflective surface thereon, said at least one
reflective surface comprising a central re-
gion and a perimeter region at least partially
located around the central region, the pe-
rimeter region at least partially defining a
perimeter plane;

the paddle elements being located in the
respective predetermined locations there-
for to position the perimeter plane substan-
tially perpendicular to the axis, for intermit-
tently reflecting the light from said at least
one light source from said at least one re-
flective surface to predetermined regions on
the screen respectively as the flicker ele-
ment rotates about the axis, to provide the
images of flickering flames on the screen;
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the central region being substantially non-planar
and the perimeter region being at least partially
planar, to cause the light reflected therefrom to
the screen as the flicker element rotates to have
varying intensity at the respective predeter-
mined regions on the screen; and

the perimeter region comprising at least one
middle part and at least one side part, said at
least one middle part being at least partially de-
fined by at least one channel partially separating
said at least one middle part and said at least
one side part.

2. The flame simulating assembly according to claim 1
in which:

said at least one side part comprises a first side
part and a second side part;

said at least one channel comprises first and
second channels; and

said at least one middle part is at least partially
defined by the first and second channels, the
first channel being located between said at least
one middle part and the first side part, and the
second channel being located between said at
least one middle part and the second side part.

3. The flame simulating assembly according to claim 2
in which, in at least a selected one of the paddle
elements, the first and second side parts are sub-
stantially coplanar relative to each other.

4. The flame simulating assembly according to claim 1
in which, in at least a selected one of the paddle
elements, said atleast one middle partis non-planar.

5. The flame simulating assembly according to claim 3
in which, in at least a selected one of the paddle
elements, said at least one middle part is non-copla-
nar with said at least two side parts.

6. The flame simulating assembly according to claim 3
in which, in at least a selected one of the paddle
elements, said at least two side parts and said at
least one middle part are non-coplanar.

7. The flame simulating assembly according to claim 1
in which, in at least a selected one of the paddle
elements, said at least one middle part and said at
least one side part are substantially coplanar or are
substantially non-coplanar.

8. A flame simulating assembly comprising:

at least one light source for producing light;

a screen to which the light from said at least one
light source is directed, to provide a plurality of
images of flickering flames thereon;
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a rotatable flicker element comprising:

an elongate rod defined by an axis thereof
about which the rod is rotatable;

a plurality of paddle elements located in re-
spective predetermined locations on the
rod, each said paddle element comprising
atleast one body portion having atleast one
reflective surface thereon, said at least one
reflective surface comprising a central re-
gion and a perimeter region at least partially
located around the central region, the pe-
rimeter region at least partially defining a
perimeter plane;

the paddle elements being located in the
respective predetermined locations there-
for to position the perimeter plane substan-
tially perpendicular to the axis, for intermit-
tently reflecting the light from said at least
one light source from said at least one re-
flective surface to predetermined regions on
the screen respectively as the flicker ele-
ment rotates about the axis, to provide the
images of flickering flames on the screen;

said at least one body portion comprising a first
side and an opposed second side thereof, and
at least a selected one of the first and second
sides comprising said at least one reflective sur-
face;

the central region on the first side being at least
partially convex relative to the perimeter region
on the first side and the central region on the
second side being at least partially concave rel-
ative to the perimeter region on the second side;
and

the perimeter region comprising at least one
middle part and at least one side part, said at
least one middle part being at least partially de-
fined by at least one channel separating said at
least one middle part and said at least one side
part.

The flame simulating assembly according to claim 8
in which:

each said paddle element comprises two body
portions connected by a bridge portion;

the bridge portion comprises an inner connector
and a pair of outer connectors located on oppo-
site sides of the inner connector.

The flame simulating assembly according to claim 8
in which the rod comprises at least one rod body
thereof.

The flame simulating assembly according to claim
10 in which the rod comprises a plurality of mounting
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12.

13.

14.

15.

34

elements located on said at least one rod body for
positioning the paddle elements in the respective
predetermined locations therefor.

The flame simulating assembly according to claim
11 in which the mounting elements are spaced sub-
stantially equidistant apart from each other along
said at least one rod body.

The flame simulating assembly according to claim
12 in which each said mounting element comprises
at least one first region formed for engagement with
the inner connector, to position the paddle elements
in the respective predetermined locations therefor,
optionally in which said at least one first region of
each said mounting element is located at a prede-
termined position located radially relative to each
other, for positioning the paddle elements in the re-
spective predetermined locations therefor

The flame simulating assembly according to claim
12 in which said at least one first region is substan-
tially planar.

A method of providing images of flames comprising:

providing at least one light source for producing
light;
providing a rotatable flicker element comprising:

an elongate rod defined by an axis thereof;
a plurality of paddle elements located in re-
spective predetermined locations on the
rod, each said paddle element comprising
at least one body portion with at least one
reflective surface thereon, said at least one
reflective surface being formed to comprise
a substantially planar region at least partial-
ly defining a perimeter plane and a non-pla-
nar region, the perimeter region comprising
at least one middle part and at least one
side part, said atleast one middle part being
at least partially defined by at least one
channel separating said at least one middle
part and said at least one side part;

the paddle elements being located to posi-
tion the perimeter plane substantially per-
pendicular to the axis;

providing a screen for displaying a plurality of
images of flames thereon;

positioning the rod with the axis thereof substan-
tially parallel to the screen, to locate said at least
one reflective surface on each of the paddle el-
ements intermittently in a path of the light from
said at least one light source as the rod rotates
about the axis, for reflecting the light from said
at least one light source to the screen as the
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flicker element rotates relative to the screen;
rotating the flicker element about the axis; and
when the flicker element is rotating, directing the
light from said at least one light source to said
at least one reflective surface intermittently, to
intermittently provide a first reflected light re-
flected from said at least one middle part, a sec-
ond reflected light reflected from said at least
one side part, and a third reflected light reflected
from the non-planar region to the screen to pro-
vide the images of flames, said images compris-
ing respective portions thereof formed by the
first reflected light and the second reflected light
and the third reflected light, the first reflected
light and the second reflected light having a dif-
ferent intensity on the screen relative to the third
reflected light.
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