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UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF NEW YORK
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COMPLAINT FOR PATENT INFRINGEMENT

Altman Stage Lighting Co., Inc., dba Altman Lighting Co. (“Altman” or “Plaintiff”)

complains of Lightronics Inc., (“Lightronics” or “Defendant™) as follows:

1. This is a claim for patent infringement arising under the patent laws of the United

States, Title 35 of the United States Code. This Court has exclusive jurisdiction over the subject

matter of this case under 28 U.S.C. §1338(a).

2. Altman is a New York corporation having a principal place of business at 57

Alexander Street, Yonkers, New York 10701.

3. Altman owns United States Patent No. 8,152,332 (““332 Patent”), entitled “LED

Cyclorama Light”, which was issued on April 10, 2012. A copy of the ‘332 Patent is attached as
Exhibit A hereto. Altman has the exclusive right to license and enforce, and to collect all

damages for infringement of the ‘332 Patent. Altman also has standing to sue for infringement

of the “332 Patent.
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4, Upon information and belief Lightromics is a Virginia corporation having a place
of business at 509 Central Dr., Virginia Beach, Virginia 23454.

3. Upon information and belief Lightronics regularly transacts business in this
judicial district and has committed acts of infringement in this judicial district at least by using
and making available for sale and public use the Fixture that infringe one or more claims of the
‘332 Patent.

6. Venue is proper in this district under 28 U.S.C. §§1391 and 1400(b).

COUNT
Patent Infringement

7. The 332 Patent generally relates to theatrical lighting and, more specifically, to
an LED Cyclorama Light.

8. Upon information and belief Lightronics has infringed one or more claims of the
332 Patent at least by making, using, making available for use and/or offering for sale a wash
lighting fixture Model No. FXLC248RGBADI (“Fixture”). Attached as Exhibit B hereto is an
invitation (“Invitation™) to customers and/or potential customers to visit Defendant’s Booth
#1121 at the upcoming Lighting Design International (LDI) trade show (“LDI Show™) in Las
Vegas during October 19-21, 2012 to see the Fixture .

9, The Invitation confirms that Lightronics will have at least one infringing Fixture
at the LDI Show to show, demonstrate and/or offer the infringing Fixture for sale.

10.  Defendant’s infringement has injured and will continue to injure Plaintiff and
Altman is entitled to recover its lost profits and damages adequate to compensate it for such
infringement, but in no event less than a reasonable royalty.

WHEREFORE, Plaintiff Altman respectfully requests that this Court enter Judgment

against Defendant, and against it subsidiaries, successors, parents, affiliates, officers, directors,
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agents, servants, employees, and any and all persons in active concert or participation with them,
granfing the following relief:

A, The entry of Judgment in favor of Plaintiff, and against the Defendant;

B. An award of damages adequate to compensate Plaintiff for the infringement that
has occurred, together with prejudgment interest from the date the infringement began, but in no
event less than a reasonable royalty as permitted by 35 U.S.C. §284;

C. Increased damages as permitted under 35 U.S.C. §284;

D. A permanent injunction prohibiting further infringement of the ‘332 Patent; and

E. Such other relief that Plaintiff is entitled to under law and any other, and further

relief that his Court or a jury may deem just and proper.

Scarsdale, NY
Dated: October [ 7 ,2012

Respectfully submitted,

SIEGEL LLP

- 7347)

P
Scarsdale, NY 10583
Phone 914-723-4300
Fax 914-723-4301

Attorneys for Plaintiff
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sity directed toward a far end of a wall or surface to be
Hlluminated and provide a lower flux density directed toward
a direction of the near end of the surface to be illuminated,
generating a transition flux density between the far and near
ends of the surface to be illuminated. The TED armay and/or
the reflector have optical features for eliminating shadows in
the projected light over the entire illuminated surface.

50 Clalims, 8 Drawing Sheets
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LED CYCLORAMA LIGHT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention generally relates to luminaries, and more
specifically to an LED cyclorama light.

2. Description of the Prior Ast

Large curved curtains or screens as backgrounds for stage
settings have been used for many years. Such curtaing or
screens are frequently referred to as cycloramas (“CYCs™).
Frequently such cycloramas also include a series of large
pictures, as of a landscape, placed on a wall of a circular room
50 as to appear in natural perspective to a spectator standing
on the set in the center. However, in the field of lighting, to
which this invention relates, 2 cyclorama or a2 “CYC” is a
vertical surface used to form the background for a theatrical
setiing, usnalty made of beavy cloth drawn tight to achieve a
smeoth flat surface. With appropriate light projected on it, it
usually represents the sky or suggests limitless space. Tradi-
tionally, cycloramas were horizontally curved but may now
alse be flat or vertically curved as well. Examples of cyclo-
ramas are discussed generally in U.S. Pat. Nos. 3,989,362;
4,123,152; 4,512,117; and 4,893,447.

While CYC lights have been known and have also been
used for many years, they have had a number of disadvan-
tages. In the past, CYC lights were difficult and inconvenient
to. work with in providing desired light distrbutions on a
eyclorama. Aside from being bulky and heavy, known CYC
lights have not always praovided the desired light distributions
or the necessary ranges to cover different cyclorama configu-
rations. This was particularly true when the same CYC lights
were used to provide lighting for both flat and curved screens.
Prior CYC lights have also had some difficulty in adjusting
for non-level surfaces when these lamps are mounted on a
floor or a stage. Lighting personnel have been required to use
numerous objects that they placed under the lighi to adjust the
angles of the light and the positions of shadow lines and/cr to
compensate for a non-level floor. The adjustments required
were difficult and inconvenient to make. 1J.8. Pat. No. 6,220,
731 issued to Alman Stage Lighting Co., Inc. discloses an
easily adjustable cyclorama light or CYC light, which is a
luminaire that could be mounted at the top and/or the bottom
of a cyclorama in order to light it in smooth, substantially
uniform manner.

Also, because CYC lights tead to emit significant amounts
of light over relatively large areas, the lamps used for these
lights tend 1o get very hot, thus also heating the Inmninaire
itself. Failure to adequately cool the bulbs has caused the
lights themselves to become extremely hot as well as to cause
the deterioration of gel color filters used therein, and even
caused damage to the reflectors, Overheating of the lamp
housings also presented danger of injury to the lighting staff
as well as others in proximity to these lights.

Other disadvantages of prior CYC light included the inabil -
ity of such lights to accommodate more than one size lamp or
bulb. However, becanse there are a pumber of different lamp
sizes, a standard lamp conld not always be substituted and
only the lamp for which the light was specifically designed
could be used to replace a burned out lamgp.

Additionally, CYC lights have traditionally utilized mono-
chromatic light sources, such as incandescent bulbs, quartz or
halogen bulbs. In order to achieve the desired lighting effects,
such as the simulation of a blue sky or a different colored
background, filters were typically used throngh which the
light source transmitted the light. “Gel” filters were fre-
quently used for this purpose. Changes in colors were difficult
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or inconvenient to achieve, requiring that filters be physicatly
changed since the light output remained at a constant tem-
perature from the monochromatic light sources. This did not
promote the use of frequent or rapid changes iz celors or
effects or even variations or ongoing color changes. Addition-
ally, because colored filters needed to be used to provide
desired colored light, the nmurnber of colors that were achiev-
able were necessarily limited to the mznber of the light filters
that were available. These were normally a relatively small
number of filters and obtainable colors.

SUMMARY OF THE INVENTION

Accordingly, there is an object of the present invention to
pravide a CYC light that does not have the disadvantages
inherent in prior art CYC lights.

1t is another object of the present invention to provide CYC
light that is simple in construction and economical to the
manmfacturer.

Tt is still another object of the present invéntion to provide
a CYC light that utilizes arrays of LEDs as the primary
sources of light.

1t is still another object of the invention to provide a CYC
light as in the previous object in which the LED light arrays
are formed as RGBA chusters of LEDs that are individually
controifable to allow light to provided having desired color
outputs without the need for colored filiers.

1t is a further object of the present invéntion to provide a
CYC light that includes an optically efficient reflector that
provides a desired, substantially uniform distribution over
substantial set areas of cycloramas or surfaces over which the
light is projected.

Itis still a further object of the present invention 1o provide
a CYC light as in the previous object that uses a bank of LED
chisters resulting in less heat generation and providing
greater reliability than by using other light sowrces.

Itis yet a further object of the present invention to provide
a CYC light of the type under discussion that wtilizes LED
chusters that render the CYC light more efficient and safer to
personnel to use.

It is an additional object of the present invention to provide
a CYC light that can be adapted to illuminate flat as well as
curved screens.

Itis an additional object of the present invention to provide
a CYC light that can be easily and quickly coaverted between
ground CYC and sky CYC applications, or any other appli-
cations requiring the desired projected light patterns or dis-
tributions on a large screen or surface.

It is also an object of the present invention to provide a
CYC light that utilizes a reflector and banks. of LED light
emitted arrays that are enclosed by an opticat lens whose
optical characteristics or properties can be modified to pro-
vide a large variation of projected light patterns or distribu-
tions, the reflector and/or the lens being provided with ran-
dom surface texture to scaiter the light and reduce or
eliminate shadows or sharp discontinuities in the projected
light pattern.

In order to achieve the above objects, as well as others that
become evident hereafter, a CYC light in accordance with the
present invention comprises a generally enclosed housing
forming an interior comxpartment having a normally horizon-
tal housing axis and an open front defining a window gener-
ally arranged within a plane parallel to said housing axis. A
reflector substantially covers said window and has an opera-
tive portion that has a substantial uniform cross-section along
said housing axis. An LED light emitter amray extends along a
line substantially parallel to said housing axis, the reflector
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having a surface configuration and said LED emitter array
being arranged in relation to said reflector surface to provide
a higher fhix densijty directed toward a far end of a wall or
surface to be illuminated and provide a lower flux density
directed toward a near end of the surface to be illuminated in
relation to the position of the CYC light, and providing a
transitional flux density between the far and near ends of the
surface to be illuminated Means are advantageously pro-
vided for eliminating shadows in the projected light over the
entire illuminated surface.

In accordance with a feature of the invention, the optical
lens is positioned between the LED array and the reflector,
said LED array and said lens together forming a generally
symmetrical light flux source having a central primary axis
and two secondary optical axes each angularly offset from the
primary optical axis. Said flux light sowrce is arranged in
relation to said operative portion of the reflecior fo reflect
light from the light flux source a higher flux density directed
toward a far or remote end of the surface 10 be illuminated and
reflect light from said light flux source a lower fhox density
directed toward the near or proximate end of the surface to be
illuminated, a transition flux density being projected between
said far and near ends of the surface.

BRIEF DESCRIPTION OF THE DRAWINGS

With the above additional objects and advantages in view,
as will hereinafter appear, this imvention comprises the
devices, combinations and arrangements of parts hereinatter
described by way of example, and illustrated in the accom-
panying drawings of presently preferred embodiments, in
which:

FIG. 1 is aperspective view of an LED Cyclorama Light in
accordance with the present invention;

FIG. 2 is similar to FIG. 1, but shown with an end wall
removed to illustrate the internal compartment of the unit in
which operative elements or components are housed for con-
trolling the CYC light and controlling the color and intensity
of the light output therefrom;

FIG. 3 is a side elevational view of the CYC light shown in
FIG. 2, showing some additional details of the intemal control
elements or components;

FIG. 4is side élevational view similar to FIG. 3, but viewed
from the other side of the unit but without most of the internal
elements or components, showing the manner in which an
1LED light source is mouanted in relation to the CYC light
housing and reflector and as mounted on a heat sink;

FIG. 5 is an enlarged detail of the region A shown in FIG.
4, illustrating additional details of the manner that the LED
light source, including the LED light array or LED clusters
are mounted on and cooperate with an optical Jens that covers
or encloses the LEDs;

FIG. 6 is an enlarged end section of'a lens of the type shown
in FIG. 5, illustrating the interior and exterior surface profiles
providing integrated plane-convex and plano-concave lens
portions;

FIG. 7 is an optical ray diagram, illustrating the manner in
which the light rays from the LED light source are transmitted
and dispersed or scattered in relation to the primary optical
axis of the LED light flux source; and

FIG. 8 is a diagrammatic representation of the LED light
flux source in cooperation with the reflector, to provide a
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the LED light source.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now specifically to the figures, in which identical
or similar parts are designated by the same reference numer-
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4

als throughowt, and first referring to FIGS. 1-4, a cyclorama
light in accordance with the present invention is generally
designated by the reference 10.

The cyclorama light 10 includes a generally enclosed hous-
ing 12 having a bottom wall 124, a rear wall 125, a top wall
12¢, a front wall 124 and opposing side walls 12e-fas shown.
The walls of the housing 2 form an interior compartment 17
and a housing axis A that generally extends along the longi-
tndinal length of the housing. The top and bottom and side
walls together form an open front defining a window 14
generally arranged within a plane parallel to the housing axis
Al

A reflector 16 substantially covers the open window 14 as
best as shown in FIG. 1. In the illustrated embodiment 10,
normal panels 18, and the ends of the operative portion of the
reflector 16 or end panels 20 essentially close the front of the
housing, the panels 18, 20 being separate panels or may fonn
part of the reflector 16 and, therefore, be integrally formed
therewith or secured to the operative portion of the reflectorin
any suitable or known manner.

Referring to FIGS, 2 and 3, control components or ele-
ments 24 are contained within the compartment 17 for intro-
ducing power arid electrical control signals to the CYC light
10, as is well known to those skilled in the art. Ventilational
openings 26 are advantagecusly provided in each of the walls
of the housing 12 to allow heat to dissipaie from the unit by
convection, and heat sink 28 is provide to allow heat to dis-
sipate from the vnit by radiation and convection.

The reftector 16, and more specifically the operative por-
tion thereof hetween the panels 18, has a substantially uni-
form cross section along the housing axis A, as best as shown
in FIGS. 3, 4 and 8. Referring to FIG. 8, the reflector has a
generally downwardly extending flat elongated portion 164,
and a generally upwardly extending arcuate planar portion
165, the planar portions being joined along a crease line 16¢.
Although the planar portion 164 is generally shown to be flat
and the arcuate portion 165 is shown 1o have a generally
parabolic shallow concave configuration, on the side of the
reflector on which the light source is positioned, it will be
evident to those skilled in the art that the reflector, or any of its
planar portions can be modified or re-oriented to suit specific
applications, with different degrees of advaniage.

Preferably, the surfaces 164 and 16 of reflector’s operative
portion facing the light source are provided with a psendo-
random texture to help diffuse or scatter reflected light as a
second order of effect, while reflecting the light primarily in
accordance with the laws of reflection. Referring to FIGS. §
and 8, the lens 34 is also preferably randomly textured on at
least one of the imterior surface 44 and/or the exterior surface
38 facing the reflector. The random textures on both the
reflector surface or surfaces, and/or the lens are instrumental
to break up the light and diffise it in & manner to eliminate
shadows or sharp discontinuities in the projected light over
the entire illnminated surface. The reflector may be made of
any suitable reflective material. Almniman is a presently pre-
ferred material, as it provides the desired reflectivity, is a
reasonably good conductor of heat, and is sufficiently mal-
leable 50 that it can be formed or configured into any desired
configuration or shape. One example of an aluminum mate-
rial that can be used is Alanod S040GP.

An elongate light flux source 30 is provided at the lower
region of the open window 14, as shown in FIG. 1, with the
lght source extending along a direction generally paratle] to
the housing axis A. Refering to FIGS. S and 8, the light
source 30 is optically alighed with the planar portion of the
reflector 164.
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The light source 30 includes a series or a plurality of LED's
generally aligned with and spaced from each other and
atigned along the length direction of the light source 30 and
includes a lens 34 that substantially covers or encloses the
LEDs 32. Thus, the LED emitter array extends along a line
substantially parallel to the housing axis A, as does the eion-
gate lens 34,

The LEDs that form the LED array 32 are preferably high-
powered Red, Green, Blue, and Amber (RGBA) LED arrays
or clusters. While the present invention may also be used with
menochromatic LEDs that emit white light or any other com-
bination of monochromatic light cotors, the maximum ben-
efits of the invention can be achieved by utilizing RGBA
clusters of LEDs that can be sujtably controlled or adjosted
with local electrical control signals, and/or remote control
protocols such as DMX or RDM, or wireless methods 1o
control the intensity of the individual colors to thereby gen-
erate any desired color from an almost infinite number of
colors, in any desired intensity thereof. These colors can be
ingtantanecusly modified either manually or by suitable con-
trol means, in a manner well known to those skiiled in the art.
The LED light source 30 may use, as suggested, any snitable
high intensity I.EDs. In the presently preferred embodirent,
such [.LEDs are LUXEON REBEL™ LEDs manufactured by
Philips Lumileds Lighting Company, a division of Philips.
LUXEON is the trademark for igh power LEDs that dissi-
pate at Jeast one watt or more. An entire line of LUXEON
LEDs are available that produce powerfil light and are used
where high intensity light is desired. LUXEON REBEL
LED:s are available in many colors, including white, and may
be arranged in the form of RGBA clusters that may be spaced
or staggered along the length of the lens 34. The clusters are
arranged in close proximity to each other in a linear array.

The lens 34 is positioned between the LED clusters 32 and
the reflector 16, as best shown in FIGS. 4, 5, 7 and 8. The lens
34 is in close proximity and encloses the LED chisters. The
lens 34 preferably surrounds the LED array for at least 90°
from an optical axis Z of an LED array, as best a3 shown in
FIG. 5. While the material from which the lens is made is not
critical, it is preferably made of a clear plastic material, such
as a polycarbonate. Once specific example of a suitable plas-
tic material is LEXAN® %45A.

Like the reflector 1§, the lens 34 is also preferably provided
with a uniform cross-section along its length along its own
axis and the axis A. The cross-section may be in the form of a
symmetrical deep meniscus or an asymmetrical deep menis-
cus. Similarly, the lens may have a substantially umiform
symmetrical cross-section along its axis or an asymmetrical
cross-section along that axis.

In the llustrated presently preferred embodiment, the lens
has both planar and enrved surfaces along at least one of the
exterior and/or interior surfaces of the lens. Such curved
surfaces may include convex or concave surfaces.

Referring to FIG. 6, a cross-sectional view is shown of one
configiration of a lens in accordance with the invention. The
lens 34 includes an exterior surfice 38 that is separated into
three regions by angularly offset separation lines 40, 42.
Between the lines 40 and 42 there is provided a curved surface
38a. Below the separation line 40, to the lower most sarface
46, there is provided a fat surface 385. Similarly, between the
separation line 42 and the lowermost support surface 46 there
is provided a flat surface 38c. Similarly, the lens is provided
with an internal surface 44 between the separation lines 40
and 42 provided with a genemlly flat surface 44a, while
curved surfaces 44b, 44¢ extend between the flat surface 44a
and the support surfaces 46. The support surfaces 46 are
preferably flat and arranged in a common plane so that they
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are suitable for being positioned on a support surface or plane
48, such as a portion of the reflector 164, as shown in FIG. 5.
Thereflector rests on the insulating pad 62, which in turn rests
on the PCB assembly 36. This creates an internal channel 50
within the fens, dimensioned to receive the LEDs that are
optically aligned with support plane 48, and together opti-
cally define a point souree of light along a line 52, as shown in
FIG. 5, 6. With the lens as shown in FIG. 6, there are effec-
tively formed a plurality of lenses, a plano-convex lens being
formed between the separation lines 40 and 42, while plano-
concave lenses are effectively formed between the separation
lines 40 and 42 and the support surfaces 46. As such, light that
is directed throngh the plano-convex region PCX is caused to
generally converge into a maore focused beam, while light
transmitted through the plano-concave regions PCV tends to
diverge and be dispersed.

An LED light source 30 is shown in FIG. 7 illustrates the
manner in which light beams from the LED light clusters are
mexdified by the lens 34 of the type shown in F1G. 6. The light
source, ag shown, inchides a primary optical Axis Z and
secondary optical axes T and U. The primary optical axis Z
substantially extends through the center of the plano-convex
lens PCX while the secondary optical axes T and 1f substan-
tially extend through the centers of the plano-concave regions
or portions of the lens PCV. The light that emanates from the
LEDs generally radiate with substantial uniform intensity
within the angular boundaries defined by the secondary opti-
cal axes T and U. However, the plano-concave regions PCY
diffuse or cause the light beams 89 extending therethrough to
somewhat diverge because the regions PCV generally have
the properties of a negative lens, while the light beams 58
extending throngh the planc-convex lens region PCX are
caused to converge since the plano-convex lens portion PCX
serves as a positive lens,

The light source 38 is mounted along the reflector portion
164, as shownin FIG. 8, which illustrates the manner in which
desired properties are attained for the CYC luminaire. When
the reflector 16 is formed of two portions extending along the
housing axis A, the first portion 164 preferably extends in the
direction of the proximate or near end of a surface 1o be
illuminated, while the second portion 165 extends in the
direction of the remote or far end of the surface to be illumi-
nated. The light fux source 30 is mounted along the first
planar portion of the reflector 164 in such a8 manner as to
orient the primary optical axis Z of the light source 30 in the
direction of the remote or far end and one of the secondary
optical axes U in the direction of the proximate or pear end. As
noted, the first reflective portion 164 is generally flat and the
light flux source 30 is mounted along the reflective portion
16d such that flux direction of the primary optical axis Z is
away from the first reflective portion 164, The second reflec-
tive portion 16e is arranged to reflect a portion of the hight
emitted from the LED lighi source 30 between the primary
axis Z and at least one secondary optical 2xes T in the direc-
tton of the remote or far end of the surface to be illuminated.
The first reflector portion 164 is arranged in relation to the
Yght flux source 30 1o reflect minimal light flux from the light
fhux source, as shown in FIG. 8.

In sccordance with the presently preferred embodiment,
the distribution of light emanating from the reflector 16 is
such that the light flux 60 will be greater in the general
direction of the Primary optical axis Z, and lesser in the
general direction of the secondary optical axis U.

As suggested, the Reflector surface 164, 16¢, as well as the
inside and outside lens surfaces, 38, 44 are preferably ran-
domly textured to diffuse the light, which helps to integrate
the nmltiple colored light beams emanating from the RGBA
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LEDs or LED clusters, and provide a smooth transition 61
from lower flux density areas 605 to higher fhix density areas
60a and eliminates “blotchiness™ {unwanted projected pat-
térns) on the wall.

The reflector 16 is preferably mounted on a surface of the
LED emitter array 32 PCB assembly 36 with an electricatly
inswlating pad 62 between the reflector 16 and the PCE 36,
such that the surface 164 of the reflector is directly in contact
with the rear surface of the lens. This maximizes the amount
of collected light from the ernitters.

The Cyclorama laminaire in accordance with the present
invention is currently available from Altman Stage Lighting
Company, Inc., of Yonkers, N.Y., the assignee of the subject
application, under its catalogue No. SS.CYC-100, which is a
wall wash luminaire utilizing red, green, bine and amber LED
emitters. Designed for theatrical and architectural applica-
tions, the CYC light blends colors in a manner that reduces
pixelization from direct view. The unit may be designed for
use on six foot centers, while individual units can be linked
side-by-side for greater saturation of light. The Altman unitis
compatible with DMX and RDM protocols and may be pre-
programmed with single colors to various color mixes. The
units can be oriented in any desired positions to be used for
Boor or sky-CYC applications.

While the invention has been described in detail with par-
ticular reference to preferred embodiments thereof, it will be
understood that variations and modifications will be effected
within the spirit and scope of the invention 25 described herein
and as defined in the appended claims.

The invention claimed 3s:

1. A cyclorama light comprising a generally enclosed hous-
ing forming an interior compartment having a normally hor-
zontal housing axis and an open front defining a window
generally arranged within a plane parallel to said axis; reflec-
tor substantially covering said window, said reflector having
an operative portion that has a substantially uniform cross-
section along said housing axis; an LED light emitter array
extending along a line substantially parallel 1 said housing
axis, said reflector having a surface configuration and said
LED array being arranged in relation to said reflector surface
to provide a higher flux density directed toward a farend of a
wall or surface to be ilhuminated and provide a lower flux
density directed toward a direction of the near end of the
surface to be illuminated, and providing a transition fux
density between said far and near ends of the surface to be
Hluminated; #nd means for eliminating shadows in the pro-
jected light over the entire illuminated surface.

2. A cyclorama light as defined in claim 1, wherein said
LED light emitter array comprises RGBA clusters of LEDs.

3. A cyclorama light as defined in claim 1, further cornpris-
ing control means for selectively energizing mdividual LEDs
in each cluster to create a predetermined color density of the
flux being projected.

4. A cyclorama light as defined in claim 1, wherein said
chsters comprise high power LEDs.

5. A cyclorama light as defined in claim 1, further compris-
ing a lens positicned betwéen said LED clusters and said
reflector.

6. A cyclorama light as defined in claim 5, wherein said
lens is in close proximity and encloses said LED clusters.

7. A cyclorama light as defined in claim §, wherein said
lens is made of clear polycarbonate plastic material.

8. A cyclorama light as defined in claim 7, wherein said
plastic material is Lexan 945A.

9. A cyclorama light as defined in claim 8, wherein said
lens has auniform cross-section along said axis in the form of
a cylindrical deep meniscus.
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16. A cyclorama light as defined in claim 5, wherein said
lens has a vniform cross-section along said axis in the form of
an acylindrical deep meniscus.

11. A cyclorama light as defined in claim 5, wherein said
lens has a substantially wniform symmetrical cross-section
along said axis.

12. A cyclorama light as defined in claim 5, wherein said
lens has an asymmetrical cross-section along sajd axis.

13. A cyclorama light as defined in claim 5, wherein said
lens has both planar and curved surfaces along at east on one
of said exterior or interior surfaces of said lens.

14. A cyclorama light as defined in claim 13, wherein said
lenis surfaces include at least one of convex and concave
surfaces.

15. A cyclorama light as defined in claim 5, wherein said
lens surrounds said LED array for at least 90° from an optical
axis of said LED array.

16. A cyclorama light as defined in claim 5, wherein said
lens is mndomly textared on at least one of an interior surface
facing said LED array or an exterior surface facing said
reflector.

17. A cyclorama light as defined in claim 1, wherein said
LED array is armanged and oriented to provide a Lambertian
flux density distribution.

18. A cyclorama light as defined in claim 1, wherein said
LED light emitter array is formed of high power LEDs that
can dissipate at least 1 walt of energy.

19. A cyclorama light as defined in claim 18, wherein said
LED light emitter array is mounted on a printed circuit boaxd
(PCB), and said reflector is mnounted on a surface of the LED
PCB with an electrically insulting pad between said reflector
and said PCB, and a surface of said reflector is directly in
contact with a surface of said lens to maximize the amount of
collected light from said LED emitters.

20. A cyclorama light as defined in claim 1, wherein said
reflector is provided on a surface facing said lens with a
pseudo-randoroly textured sheet material,

21. A cyclorama Yight as defined in claim 20, wherein. said
shieet material is aluminm.

22, A cyclorama light as defined in claim 21, wherein said
aluminurm is Alanod 9040GP.

23. A cyclorama light as defined in claim 2, wherein said
means for eliminating shadows comprises randomly textured
surfaces on at least said lens or reflector surfaces, whereby
multi-colored shadows are minimized.

24. A cyclorama light comprising a generally enclosed
honsing forming an interior compartment and having nor-
mally horizontal housing axis and an open front defining a
window generatly arranged within a plane parallel to said
axis; a reflector substantially covering said window, said
reflector having an operative portion that has a substantially
uniform cross-section along said housing axis, and an LED
light emitter array extending along a line substaniially paral-
le] 1o said housing, said operative portion of said reflector
having a substantially uniform crogs-section along the direc-
tion of said axis and having an exterior surface facing said
LED array and away from said interior compariment, said
exterior surface defining a primarcy optical axis in relation to
said LED array to reflect light from said LED amay and
provide a higher flux density directed toward a far or upper
end of a wall or surface to be iHluminated and a secondary
optical axis in relation to said LED array to reflect light from
said LED array and provide a lower flux density directed
toward & near or lower end of a wall or surface to be illumi-
nated, a transition flux density being provided between said
far and near ends of the wall or surface to be illuminated.
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25. A cyclorama light for illuminating a surface having a
near or proximate end and a remote or far end relative to a
position of the cyclorama light and comprising a generally
enclosed housing forming an interjor compartment and a
housing axis parallel to said surface uniformly spaced from
said near and far ends and an open front defining a window
generally arranged within a plane paralle] o said housing
axis; a reflector substantially covering said window, said
reflector baving an operative portion that has a substantially
uniform cross-section along said housing axis, an LED light
emitter array extending along a line substantially parsile]l 1o
said housing axis, said opermtive portion of said reflectar
having a substantially uniform cross-sectton along the direc-
tion of said axis and having an exterior surface facing said
LED array and away from said interior compartment, and an
optical lens between said LED array and said reflector, said
LED array and said lens together forming a generally sym-
metrical light flux source having a central primary optical axis
and two secondary optical axis each angularly offser from
said primary optical axis; said light flux source being
arranged in relation to said operation portion of said reflector
to reflect light from light flux source a higher flux density
directed toward the far or remote end of the surface to be
illuminated and reflect lipht from said light flux source a
fower flux density directed toward the near or proximate end
ofthe surface to be illuminated, a transition flux density being
provided between said far and near ends of the surface to be
illuminated.

26. A cyclorama light as defined in claim 25, wherein said
LED light emitter array comprises RGBA clusters of LEDs.

27. A cyelorama light as defined in claim 25, further com-
prising control means for selectively energizing individual
LEDs in each cluster to create a predetermined color density
of the flux being projected.

28. A cyclorama light as defined in claim 25, wherein said
clusters comprise high power LEDs.

29. A cyclorama light as defined in claim 25, wherein said
lens is in close proximity and encloses said LED clusters.

30. A cyclorama light as defined in claim 25, wherein said
lens is made of clear polycarbonate plastic material.

31. A cyclorama light as defined in claim 25, wherein said
lens has & uniform cross-section along said housing axis in the
form of a cylindrical deep meniscus.

32. A cyclorama light as defined in claim 25, wherein said
lens has a uniform cross-section along said housing axis in the
form of an acylindrical deep meniscus.

33. A cyclorama light as defined in claim 25, wherein said
Jens has a substantially uniform symmetrdcal cross-section
along said housing axis.

34. A cyclorama light as defined in claim 25, wherein said
lens has an asymmetrical cross-section along said housing
axis.

35. A cyclorama light as defined in claim 25, wherein said
jens has both planar and curved surfaces along at least on one
of said exterior or interior surfaces of said lens.

36. A cyclorama light as defined in claim 35, wherein szid
lens surfaces include at least ope of convex and concave
surfaces.
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37. A cyclorama light as defined in claim 28, wherein said
lens surrounds said LED array for at least 90° from an optical
axis of said LED array.

38. A cyclorama light as defined in claim 25, wherein said
lens is randomly textured on at least one of an interior surface
facing said LED amay or an exterior surface facing said
reflector.

39. A cyclorama light as defined in claim 25, wherein said
LED array is arranged and ofiented o provide a Lambertian
fhix density distribution.

440. A cyclorama light as defined in claim 25, wherein said
LED light emitter array is formed of high power LEDs that
can dissipate at least 1 watt of energy.

41. A cyclorama light as defined in claim 40, wherein said
LED light emitter arvay is mounted on a printed circuit board
(PCB), and said reflector is mounted on a surface of the LED
PCB with an electrically insulting pad between said reflector
and said PCB, and a surface of said reflector is directly in
contact with a surface of said lens fo maximize the amount of
collected light from said LED emitters.

42. A cyclorama light as defined in claim 25, wherein said
teflector is provided on 2 surface facing said lens with a
pseudo-randomly textured sheet material.

43. A cyclorama light as defined in claim 42, wherein said
sheet material is aluminnm.

44. A cyclorama light a5 defined in claim 43, wherein said
ahiminur s Alaned S040GP.

45, A cyclorama light as definéd in claim 25, further com-
prising means for eliminating shadows comprises randomly
textured surfaces on at least said lens or reflector surfaces,
whereby multi-colored shadows are minimized.

46. A cyclorama light as defined in clatm 25, wherein said
light flux source exhibits positive lens areas along said pri-
mary aptical axis and negative lens areas along said second-
ary optical axis.

47, A cyclorama light as defined in claim 25, wherein said
refiector is formed of two planar portions extending along
said housing axis, a first portion in the direction of said
proximate or near end of said surface and a second portion in
the direction of said remote or far end of said surface, said
light flux source being mourted on said first portion to orient
said primary optical axis in the direction of said remote or far
end and one of said secondary optical axis in the direction of
said proximate or near end.

48. A cyclorama light as defined in claim 47, wherein said
first reflector portion is gencrally fat and said light flux source
is mounted on said first reflector portion to emit light flux in
a direction of said primary optical axis away from said first
reflector portion.

49. A cyclorama light as defined in ¢claim 48, wherein said
second reflector portion is arranged to reffect light emitted
from said light flux source along said primary and at least one
secondary optical axis primarily at said remote or far end of
said surface.

50. A cyclorama light as defined in ¢laim 48, wherein said
first reflector is arranged in relation to said light flux source to
reflect minimal light flux from said light flux source.

* ¥ x ¥ %



Case 7:12-cv-07756-CS Document 1 Filed 10/18/12 Page 19 of 21

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 18,152,332 B2 Page 1 of 1
APPLICATION NO. 1 12/267173

DATED : April 10, 2012

INVENTOR(S) : Ryan

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Column 7, claim 1, lines 34-35 “reflector substantially covering said window" should read “reflector
substantially juxtaposed in relation to said window™,

Column 8, claim 19, line 32 “PCB with an electrically insulting pad between said reflector” should
read “PCB with an electrically insulating pad between said reflector”.

Column 8, claim 23, line 45 “surfaces on at least said lens or reflector surfaces” should read “surfaces
on at least one of said lens and reflector surfaces™,

Column &, claim 24, line 51 “a reflector substantially covering said window” should read *“a reflector
substantially juxtaposed in relation to said window”,

Column 9, claim 25, line 8 “a reflector substantially covering said window™ should read “a reflector
substantially juxtaposed in relation to said window”,

Column 9, claim 25, line 19 “and two secondary optical axis each angularly offset from” should read
“and two secondary optical axes each angularly offset from™.

Signed and Sealed this
Twenty-ninth Day of May, 2012

David }. Kappos
Director of the United States Patent and Trademark Office
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