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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to U.S.
Provisional Application No. 62/553,772 filed September
1, 2017 entitled, "Coordinated Effects System for an Au-
tomated Luminaire", incorporated by reference herein as
if reproduced in their entirety.

TECHNICAL FIELD OF THE DISCLOSURE

[0002] The disclosure generally relates to an automat-
ed luminaire, and more specifically to a framing system
for an automated luminaire.

BACKGROUND

[0003] Luminaires with automated and remotely con-
trollable functionality are well known in the entertainment
and architectural lighting markets. Such products are
commonly used in theatres, television studios, concerts,
theme parks, night clubs, and other venues. A typical
product will commonly provide control over the pan and
tilt functions of the luminaire allowing the operator to con-
trol the direction the luminaire is pointing and thus the
position of the light beam on the stage or in the studio.
Typically, this position control is done via control of the
luminaire’s position in two orthogonal rotational axes usu-
ally referred to as pan and tilt. Many products provide
control over other parameters such as the intensity, color,
focus, beam size, beam shape, and beam pattern. Figure
1 illustrates a typical multiparameter automated lumi-
naire system 10. These systems typically include a plu-
rality of multiparameter automated luminaires 12 which
typically each contain on-board a light source (not
shown), light modulation devices, electric motors cou-
pled to mechanical drives systems, and control electron-
ics (not shown). In addition to being connected to mains
power either directly or through a power distribution sys-
tem (not shown), each luminaire 12 is connected is series
orin parallel via data link 14 to one or more control desks
15. An operator typically controls the automated lumi-
naire system 10 through the control desk 15.

[0004] An optical effect thatis commonly used in prior
art automated luminaires is often referred to as a prism.
This is typically a glass or plastic device placed at a point
in the optical train such that it converts a single image
produced by the beam color, size, shape, and pattern
optical systems into multiple beams for display. For ex-
ample, a linear prism may convert a single beam into a
linear array of identical beams. A diagrammatic example
of the effects produced by a prior art prism optical system
is shown in Figures 2 and 3. In Figure 2, a single image
20 produced by the beam color, size, shape, and pattern
optical systems passes through a prism 21a, resulting in
multiple copies of the image 20 as output images 22a.
The prism 21a may be rotated as indicated by the arc
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23, causing a corresponding rotation in the array of output
images as indicated by the arc 24. Figure 3 shows the
same optical system and prism 21a, but with the prism
21arotated to a new position, resulting in a corresponding
rotation ofthe outputimages 22b. Image 20 is here shown
for clarity as a simple circularimage; however, the image
20 may be any image, complex or simple, as produced
by the automated luminaire, in particular it may have a
shape defined by patterns or gobos in the optical train.
[0005] In further prior art systems the prism may be
different shapes and may be capable of being inserted
or removed from the light beam automatically. It may fur-
ther be possible to select different prisms producing dif-
ferent effects forinsertion in the beam. However, the prior
artsystems are only capable of introducing a single prism
at one time.

[0006] It would be advantageous to provide a system
for an automated luminaire that was capable of introduc-
ing a plurality of prisms into the optical effect chain si-
multaneously such that the effects concatenate. It would
further be advantageous to be able to selectively and
cooperatively coordinate the insertion, position, and ro-
tation of the plurality of prisms to produce new dynamic
lighting effects.

SUMMARY

[0007] In a first embodiment, a framing system in-
cludes a first prism system and a second prism system.
The first prism system includes a first barrel prism and
is configured to position the first barrel prism in a light
beam that passes through the first prism system or to
remove the first barrel prism from the light beam. The
first prism system is further configured to rotate the first
barrel prism. The second prism systemincludes a second
barrel prism and is configured to position the second bar-
rel prism in the light beam that passes through the first
prism system or to remove the second barrel prism from
the light beam. The second prism system is further con-
figured to rotate the second barrel prism.

[0008] In a second embodiment, an automated lumi-
naire includes a light source configured to emit a light
beam and an optical device coupled to the light source
and configured to produce a firstimage in the light beam.
The automated luminaire further includes a first prism
system, a second prism system, and a control system.
The first prism system includes a first barrel prism and
is configured to position the first barrel prism in a light
beam that passes through the first prism system or to
remove the first barrel prism from the light beam. The
first prism system is further configured to rotate the first
barrel prism. The second prism systemincludes a second
barrel prism and is configured to position the second bar-
rel prism in the light beam that passes through the first
prism system or to remove the second barrel prism from
the light beam. The second prism system is further con-
figured to rotate the second barrel prism. The control sys-
tem is configured to control the optical device, the first
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prism system, and the second prism system.

[0009] In a third embodiment, a method for shaping a
light beam projected by an automated luminaire includes
forming a circular light beam and modifying the circular
light beam with a selected barrel gobo to form a rounded
rectangular beam having a desired aspect ratio. The
method furtherincludes rotating the barrel prism to obtain
a desired orientation of the rounded rectangular beam
and projecting the rotated rounded rectangular beam
from an automated luminaire onto a target in a perform-
ance space.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] For a more complete understanding of the
present disclosure and the advantages thereof, refer-
ence is now made to the following description taken in
conjunction with the accompanying drawings in which
like reference numerals indicate like features and where-
in:

Figure 1 illustrates a typical prior art automated light-
ing system;

Figure 2 illustrates a prior art prism effects system;
Figure 3 illustrates a prior art prism effects system;
Figure 4 illustrates an optical system with a first co-
ordinated effects system according to the disclosure
in a first configuration;

Figure 5 illustrates the first coordinated effects sys-
tem of Figure 4 in a second configuration;

Figure 6 illustrates the first coordinated effects sys-
tem of Figure 4 in a third configuration;

Figure 7 illustrates the first coordinated effects sys-
tem of Figure 4 in a fourth configuration;

Figure 8 illustrates the first coordinated effects sys-
tem of Figure 4 in the second configuration with an
alternative second prism;

Figure 9 illustrates an automated luminaire accord-
ing to the disclosure, fitted with the first coordinated
effects system of Figure 4;

Figure 10 illustrates an effect of the first coordinated
effects system of Figure 4 in the fourth configuration
with prisms of the first coordinated effects system in
a first position relative to each other;

Figure 11 illustrates an effect of the first coordinated
effects system of Figure 4 in the fourth configuration
with prisms of the first coordinated effects system in
a second position relative to each other;

Figure 12 illustrates an optical system including a
second coordinated effects system according to the
disclosure in a first configuration;

Figure 13 presents a simplified view of the second
coordinated effects system of Figure 12 in a second
configuration;

Figure 14 presents a simplified view of the second
coordinated effects system of Figure 12 in the first
configuration;

Figure 15 presents a block diagram of a control sys-
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tem for an automated luminaire according to the dis-
closure;

Figure 16 illustrates a barrel prism for use in a fram-
ing system according to the disclosure;

Figure 17 illustrates the effect of a prior art ribbed or
linear prism;

Figure 18 illustrates the effect of a framing system
according to the disclosure, using a barrel prism of
the type shown in Figure 16; and

Figure 19 illustrates the effect of a framing system
according to the disclosure, using two barrel prisms
of the type shown in Figure 16.

DETAILED DESCRIPTION

[0011] Preferred embodiments are illustrated in the fig-
ures, like numerals being used to refer to like and corre-
sponding parts of the various drawings.

[0012] Disclosed herein are a coordinated effects sys-
tem and an automated luminaire. The automated lumi-
naire includes a light source, an optical device, a first
prism system, a second prism system, and a control sys-
tem. The light source is configured to emit a light beam.
The optical device is configured to produce a first image
in the light beam. The first and second prism systems
include corresponding first and second pluralities of
prisms and are configured to position selected ones of
their respective prisms in the light beam or to remove all
of their prisms from the light beam. The first prism system
is configured to rotate the selected one of its prisms to
produce a modified image from the image. The second
prism system is configured to rotate the selected one of
its prisms to produce an output image from the modified
image. The control system is configured to control the
first and second prism systems.

[0013] Figure 4 illustrates an optical system with a first
coordinated effects system 400 according to the disclo-
sure in a first configuration. A light source 32 produces
a light beam whose optical axis is shown by dotted line
36. The light beam may pass through gobo wheel 34 and
optical lenses 37 and 38 before being emitted from the
luminaire. The optical system is shown here much sim-
plified for clarity and, in practice, an automated luminaire
may include further optical devices, including but not re-
stricted to, a color wheel, a color mixing mechanism, a
rotating gobo, an effects wheel, an iris, a framing shutters
mechanism, and other optical devices as knownin the art.
[0014] The first coordinated effects system 400 in-
cludes a first prism system 40. The first prism system 40
comprises a first prism 42 rotatably mounted to a first
prism arm 41. A motor 44 is configured to rotate the first
prism 42 within first prism arm 41 via a belt 46. Motor 43
is configured to rotate the first prism arm 41 via a gear
45 to insert or remove the first prism 42 into the light
beam. The motors 43 and 44 may be operated in a co-
ordinated manner such that the first prism 42 is inserted
or removed from the light beam and rotated within the
light beam as desired by an operator. The motors 43 and
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44 may be of a type selected from, but not restricted to,
stepper motor, servo-motor, actuator, solenoid, and oth-
er motor types as known in the art. In the configuration
shown in Figure 4, the first prism 42 is positioned outside
of the light beam and has no effect on the light beam
emitted from the luminaire.

[0015] The first coordinated effects system 400 further
includes a second prism system 50. The second prism
system 50 comprises a second prism 52 rotatably mount-
ed to a second prism arm 51. The motor 54 is configured
to rotate the second prism 52 within the second prism
arm 51. A motor 53 is configured to rotate the second
prism arm 51 to insert or remove the second prism 52
into the light beam. The motors 53 and 54 may be oper-
ated in a coordinated manner such that second prism 52
is inserted or removed from the light beam and rotated
within the light beam as desired by the operator. The
motors 53 and 54 may be of a type selected from, but
not restricted to, stepper motor, servo-motor, actuator,
solenoid, and other motor types as known in the art. In
the configuration shown in Figure 4, the second prism 52
is positioned outside of the light beam and has no effect
on the light beam emitted from the luminaire.

[0016] Either or both of the first prism system 40 and
the second prism system 50 may include sensors such
that the control system of the automated luminaire is
aware of, and able to control, the orientation and/or ro-
tation of the first prism 42 and the second prism 52. For
example, as illustrated in Figure 4, the second prism 52
is fitted with a magnet 57 in its periphery that rotates with
the second prism 52. A corresponding sensor or sensors
(not shown) such as a Hall effect sensor in second prism
system 50 may detect the position of magnet 57, and
thus sense the rotational position of second prism 52 at
the moment the magnet 57 is detected. Similarly, first
prism system 40 may be fitted with a magnet and sensor
or sensors such that the rotational position of first prism
42 is known and communicated to the control system of
the automated luminaire 100. The sensor systems are
not restricted to a magnet and Hall effect sensor, and
any sensing system may be utilized in other coordinated
effects system according to the disclosure, including, but
not restricted to, magnetic sensors, optical sensors, and
switch sensors.

[0017] Figure 5 illustrates the first coordinated effects
system 400 in a second configuration. In Figure 5, the
motor 43 has been operated from the configuration
shown in Figure 4 to rotate the first prism arm 41, and
thus the first prism 42 has been inserted into the light
beam. The second prism 52 remains outside the light
beam. In this configuration, the first prism 42 alone will
produce an effect in the light beam. The first prism 42
may be rotated while in the light beam by the motor 44,
producing effects similar to those illustrated in Figures 2
and 3.

[0018] Figure 6 illustrates the first coordinated effects
system 400 in a third configuration. In Figure 6, the motor
53 has been operated from the configuration shown in
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Figure 4 to rotate the second prism arm 51, and thus the
second prism 52 has been inserted into the light beam.
The first prism 42 remains outside light beam. In this con-
figuration, the second prism 52 alone will produce an
effect in the light beam. The second prism 52 may be
rotated within the light beam by the motor 54, producing
effects similar to those illustrated in Figures 2 and 3.
[0019] Figure 7 illustrates the first coordinated effects
system 400 in a fourth configuration. In Figure 7, the mo-
tor 43 has been operated from the configuration shown
in Figure 4 to rotate the first prism arm 41, and thus the
first prism 42 has been inserted across the light beam.
Further, motor 53 has also been operated to rotate the
second prism arm 51, and thus the second prism 52 has
been inserted into the light beam. In this position both
the first prism 42 and the second prism 52 will produce
effectsin the lightbeam. Thefirstprism 42 and the second
prism 52 may be rotated while in the light beam by the
motors 44 and 54, respectively. The second prism 52
receives the light beam after it has passed through, and
been affected by, the first prism 42. Thus, the effect pro-
duced by the first prism 42 is then further modified by the
second prism 52.

[0020] Figure 8 illustrates the first coordinated effects
system 400 in the second configuration with an alterna-
tive second prism 58. Similarly, first prism 42 may be
replaced with alternative prism designs.

[0021] Figure 9 illustrates an automated luminaire 100
according to the disclosure, fitted with the first coordinat-
ed effects system 400.

[0022] Figures 10 and 11 illustrate effects of the first
coordinated effects system 400 in the fourth configura-
tion. Figure 10 illustrates an effect of the first coordinated
effects system 400 with the first prism 42 and the second
prism 52 in a first position relative to each other. A single
image 60 produced by beam color, size, shape, and pat-
tern optical systems of the automated luminaire 100
passes through first prism 42 and second prism 52, re-
sulting in multiple copies of the image 60 as outputimage
63a. Image 60 is here shown for clarity as a simple cir-
cular image; however, image 60 may be any complex
image as produced by the automated luminaire, in par-
ticular it may have a shape defined by the patterns or
gobos in the optical train.

[0023] Because thefirstprism42andthe second prism
52 are both linear prisms and are aligned in a parallel
manner, the resulting output image 63a is also linearly
aligned. However, both first prism 42 and second prism
52 may be rotated independently, as indicated by arcs
64 and 65, respectively, causing a change in pattern and
rotation (as indicated by arc 66) in the output image 63a.
For example, if the first prism 42 and second prism 52
are rotated in the same direction at the same speed,
maintaining their rotational alignment, the output image
63a will maintain its shape and rotate.

[0024] Figure 11 illustrates an effect of the first coor-
dinated effects system 400 in the fourth configuration with
the first prism 42 and the second prism 52 of the first
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coordinated effects system 400 in a second position rel-
ative to each other. The first prism 42 remains in the same
position as in Figure 10; however, the second prism 52
has been rotated 90° to a new position orthogonal to its
position in Figure 10. In this configuration, the linear effect
of the first prism 42 still forms a single linear array of the
image 60; however, the second prism 52 now acts on
that first linear array in an orthogonal direction, resulting
in an output image 63b that is a matrix array of the linear
array produced by the first prism 42. As described with
reference to Figure 10, if the first prism 42 and second
prism 52 are rotated in the same direction at the same
speed, maintaining their rotational alignment, the output
image 63b will rotate while maintaining its shape.
[0025] Intermediate angles between the first prism 42
and the second prism 52 to the angles shown in Figures
10 and 11 will produce output images intermediate be-
tween output images 63a and 63b that change shape
and configuration smoothly as the angle between the first
prism 42 and the second prism 52 changes. If the angle
changes slowly, the variation in the output images also
changes slowly. Similarly, if the angle changes quickly,
the variation in the output images also changes quickly.
[0026] The first prism 42 and the second prism 52 may
be simultaneously rotated in a coordinated manner, such
that the angle between them remains constant. For ex-
ample, both prisms may be rotated in the same direction
at the same speeds, thus maintaining the difference in
angle between them. This results in an output image that
remains static and rotates at the same rate as the prisms.
In some embodiments, such rotation may be performed
without information received from sensors fitted to the
first prism 42 and the second prism 52. In other embod-
iments, the sensors fitted to the first prism 42 and the
second prism 52 enable the control system of the auto-
mated luminaire 100 to maintain improved coordination
in the rotation and positioning of the prisms. The first
prism 42 and the second prism 52 may be simultaneously
rotated in a coordinated manner at differing speeds
and/or in differing directions, resulting in output images
that change and/or rotate. Either or both of the first prism
42 and the second prism 52 may be rotated while the
other is held static (i.e., at a rotational speed of zero).
Speeds and rotation directions and positions may be ac-
curately controlled through the sensors to produce accu-
rate and repeatable coordinated effects in the outputim-
ages.

[0027] Figure 12illustrates an optical system including
a second coordinated effects system 1200 according to
the disclosure in a first configuration. The second coor-
dinated effects system 1200 may be used in place of the
first coordinated effects system 400 in an automated lu-
minaire according to the disclosure, or elements of the
second coordinated effects system 1200 may be added
to the first coordinated effects system 400 in the auto-
mated luminaire 100. A light source 132 produces a light
beam whose optical axis is shown by dotted line 136.
The light beam passes through a gobo wheel 134 and
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optical lenses 137a, 137b, and 138 before being emitted
from the luminaire. The optical system is shown here
much simplified for clarity and, in practice, the automated
luminaire may include further optical devices including
but not restricted to a color wheel, a color mixing mech-
anism, arotating gobo, an effects wheel, aniris, a framing
shutters mechanism, and other optical devices as known
in the art.

[0028] The second coordinated effects system 1200
includes a first prism system 140. The first prism system
140 comprises a prism 142a, a prism 142b, and a prism
142c, all rotatably mounted to a first prism support (or
arm) 141. A motor (not shown) is configured to rotate the
prisms 142a, 142b, and 142c within the first prism support
141. A second motor (not shown) is configured to rotate
the first prism support 141 to insert one of the prisms
142a, 142b, or 142c into the light beam, or to remove all
three prisms from the light beam. The motors may be
operated in a coordinated manner such that one of the
prisms 142a, 142b, and 142cis inserted or removed from
the light beam and rotated within the light beam, as de-
sired by the operator. The motors (or actuators) may be
of a type selected from, but not restricted to, stepper mo-
tor, servo-motor, actuator, solenoid, and other motor
types as known in the art. In the configuration shown in
Figure 12, the prisms 142a and 142b are positioned out-
side of light beam and will have no effect on the exiting
light beam, while the prism 142c is positioned in the light
beam.

[0029] The second coordinated effects system 1200
further includes a second prism system 150. The second
prism system 150 comprises a prism 152a, a prism 152b,
and a prism 152c¢ rotatably mounted to a second prism
support (or arm) 151. A third motor (not shown) is con-
figured to rotate the prisms 152a, 152b, and 152¢ within
the second prism support 151. A fourth motor (not shown)
is configured to rotate the second prism support 151 to
insert one of the prisms 152a, 152b, or 152c into the light
beam, or to remove all three prisms from the light beam.
The motors may be operated in a coordinated manner
such that one of the prisms 152a, 152b, and 152c is in-
serted or removed from the light beam and rotated within
the light beam, as desired by the operator. The motors
(or actuators) may be of a type selected from, but not
restricted to, stepper motor, servo-motor, actuator, sole-
noid, and other motor types as known in the art. In the
configuration shown in Figure 12, the prisms 152a and
152b are positioned outside of light beam and will have
no effect on the exiting light beam, while the prism 152¢
is positioned into the light beam. In these positions the
prism 142c and the prism 152c are both positioned in the
light beam and will interact to produce results similar to
those shown in Figures 2, 3,10, and 11.

[0030] In the first configuration of the second coordi-
nated effects system 1200, the prism 142c of the first
prism system 140 is positioned in the light beam pro-
duced by the light source 132. The prism 152c of the
second prism system 150 is positioned in the light beam



9 EP 3 450 836 A1 10

as modified by the first prism system 140. As described
with reference to Figures 10 and 11, the prism 142c pro-
duces a first effect in the light beam (or modified image)
and the prism 152c produces a second effect in the light
beam as modified by the prism 142c, resulting in an out-
put image.

[0031] The ability to position selected prisms from one
orboth of the first prism system 140 and the second prism
system 150 in the light beam, and to selectively rotate
either or both of the selected prisms enables an operator
of an automated luminaire according to the disclosure to
concatenate the effects of the selected prisms and to
selectively and cooperatively coordinate the insertion
and rotation of the selected prisms to produce new dy-
namic lighting effects.

[0032] When the second coordinated effects system
1200 is in a configuration similar to that shown in Figure
6 (i.e., with the prisms of the first prism system 140 re-
moved from the light beam and a prism from the second
prism system 150 positioned in the light beam), the prism
from the second prism system 150 is still characterized
for purposes of this disclosure as receiving the light beam
as modified by the first prism system 140.

[0033] Either or both of the first prism system 140 and
the second prism system 150 may further include sen-
sors such that the control system of the automated lumi-
naire is able to detect and control the orientation and/or
rotation of the prisms 142a, 142b, or 142c and the prisms
152a, 152b, or 152c. For example, each of the prisms
may be fitted with magnets in their respective peripheries
that rotate with them. A corresponding sensor or sensors
(not shown) such as a Hall effect sensor in the first prism
system 140 and the second prism system 150 may detect
the position of the magnets, and thus deduce the rota-
tional position of the prisms.

[0034] The sensors are not restricted to a magnet and
Hall effect sensor, and any sensing system may be uti-
lized in other embodiments of the disclosure, including,
but not restricted to, magnetic sensors, optical sensors,
and switch sensors. In some embodiments, a single sen-
sor may be used for each of the first prism system 140
and the second prism system 150, mounted in positions
that permit them to sense whichever of the prisms of the
first prism system 140 and/or the second prism system
150 are positioned in the light beam.

[0035] While the prism systems 140 and 150 are de-
scribed as each comprising a single motor that rotates
all three prisms in its prism system, it will be understood
that in other embodiments a prism system according to
the disclosure may include one or more actuators to in-
dividually rotate one or more associated prisms in the
prism system.

[0036] Figure 13 presents a simplified view of the sec-
ond coordinated effects system 1200 of Figure 12 in a
second configuration. In Figure 13 both first prism sup-
port 141 and second prism support 151 have been rotat-
ed to remove all prisms from the light beam. A first motor
(notshown) is configured to rotate the prisms 152a, 152b,
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or 152¢ within the second prism support 151 via a belt
161. A second motor (not shown) is configured to rotate
the prisms 142a, 142b, or 142c within the first prism sup-
port 141 via a belt 163.

[0037] Figure 14 presents a simplified view of the sec-
ond coordinated effects system 1200 of Figure 12 in the
first configuration. In the first configuration, the first prism
support 141 and the second prism support 151 have been
rotated from their positions in the second configuration
shown in Figure 13 to insert both the prism 142c and the
prism 152c into the light beam. In this first configuration,
the prisms will interact to produce results similar to those
shown in Figures 2, 3, 10, and 11.

[0038] Figure 14 shows a pulley 153 that is coupled to
and driven by the first motor described with reference to
Figure 13. The pulley 153 engages the belt 161 and caus-
es the prisms 152a, 152b, or 152c to rotate within the
second prism support 151.

[0039] Although embodiments with two prism systems
have been illustrated and described, in other embodi-
ments any number of prism systems may be utilized to
produce complex coordinated effects. Each of the multi-
ple prism systems may be fitted with any number of
prisms.

[0040] Figure 15 presents a block diagram of a control
system (or controller) 1500 for an automated luminaire
100 according to the disclosure. The control system 1500
is suitable for controlling the coordinated effects systems
400 and 1200 described with reference to Figures 4-8
and 12-14, respectively. The control system 1500 is also
suitable for controlling other control functions of the au-
tomated luminaire 100, described with reference to Fig-
ure 9. The control system 1500 includes a processor
1502 electrically coupled to a memory 1504. The proc-
essor 1502 is implemented by hardware and software.
The processor 1502 may be implemented as one or more
Central Processing Unit (CPU) chips, cores (e.g., as a
multi-core processor), field-programmable gate arrays
(FPGASs), application specific integrated circuits (ASICs),
and digital signal processors (DSPs).

[0041] The processor 1502 is further electrically cou-
pled to and in communication with a communication in-
terface 1506. The communication interface 1506 is cou-
pled to, and configured to communicate via, the data link
14. The processor 1502 is also coupled via a control in-
terface 1508 to one or more other sensors, motors, ac-
tuators, controls and/or other devices. The processor
1502 is configured to receive control signals via the com-
munication interface 1506 and to control the coordinated
effects systems 400 and 1200 and other mechanisms of
the automated luminaire 100 via the control interface
1508.

[0042] The control system 1500 is suitable for imple-
menting processes, coordinated effects control, framing
system control, and other functionality as disclosed here-
in, which may be implemented as instructions stored in
the memory 1504 and executed by the processor 1502.
The memory 1504 comprises one or more disks, tape
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drives, and/or solid-state drives and may be used as an
overflow data storage device, to store programs when
such programs are selected for execution, and to store
instructions and data that are read during program exe-
cution. The memory 1504 may be volatile and/or non-
volatile and may be read-only memory (ROM), random
access memory (RAM), ternary content-addressable
memory (TCAM), and/or static random-access memory
(SRAM).

[0043] Conventionalframing systems typically use four
blades that may be moved independently into and out of
the beam, allowing framing a projected image from a
lighting fixture to common rectangular shapes, such as
picture frames. Often, individual angular control for each
blade is provided. Such a framing mechanism enables
masking the final output beam to a desired shape by con-
trolling its edges. The framing shutters are typically
straight edged so thatinserting theminto the beam masks
an areain a straightline. Motorized systems to both insert
and remove and optionally rotate each flag or shutter are
often very complex mechanically and add substantial
weight and cost to a luminaire.

[0044] Figure 16 illustrates a barrel prism 160 for use
in a framing system according to the disclosure. Barrel
prism 160 comprises a substrate plane with a single semi-
cylindrical prism 162 having a radius of curvature 164.
Semi-cylindrical prism 162 may be of any diameter, here
shown as partially covering the plane area, but in practice
may cover the entire area or any proportion of the area.
In other embodiments, the cross section of the single
semi-cylindrical prism may be modified from a semi-cyl-
inder--e.g., semi-paraboloid, semi-ellipse or other non-
cylindrical shapes. In all such embodiments, the prism is
asingle convex shape with a constant cross section along
its length.

[0045] Figure 17 illustrates the effect of a prior art
ribbed or linear prism 172. The ribbed prism 172 com-
prises multiple parallel ribs or other convex shapes and
is commonly used to spread the light in a single direction.
As illustrated, a source image 170 produced by beam
color, size, shape, and/or pattern optical systems passes
through the ribbed prism 172, which may be axially ro-
tated as indicated by arrow 174. The resulting output im-
age 176 is an oval transformation of the source image
170. In particular, if the source image 170 is a circular
aperture, then the resultant beam (output image) 176 will
be elliptical in shape. This is useful as an effect, but is
not useful as a soft edge shutter or framing system, as
the sides of the beam are curved. The outputimage 176
rotates, as shown by arrow 178, as the ribbed prism 172
rotates.

[0046] Figure 18 illustrates the effect of a framing sys-
tem according to the disclosure, using a barrel prism 182
of the type shown in Figure 16. The barrel prism 182 is
suitable for use in any of prism systems 40 and 50 of the
coordinated effects system 400 and prism systems 140
and 150 of the coordinated effects system 1200 de-
scribed with reference to Figures 4-8 and 12-14, respec-
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tively. When used in such systems under the control of
the control system 1500 in the automated luminaire 100,
one or more such barrel prisms 182 provide a framing
system according to the disclosure.

[0047] The barrel prism 182 comprises a single convex
shape as described above. As illustrated, a source image
180 produced by beam color, size, shape, and/or pattern
optical systems passes through the barrel prism 182,
which may be axially rotated as indicated by arrow 184.
A resultant output image 186 is a stretched transforma-
tion of the source image 180, with substantially linear
edges. In particular if the source image 180 is a circular
aperture, then the outputimage 186 will be approximately
rectangular in shape. This provides a new and useful
operational mode for the system as a framing system.
The outputimage 186 will rotate, as shown by arrow 188,
as the barrel prism 182 rotates.

[0048] A first dimension 185 of the output image 186
is determined primarily by a diameter of the source image
180. A second dimension 187 of the output image 186
is determined by the diameter of the source image 180
and additionally by a radius of curvature 164 of the barrel
prism 182. As with lenses, a barrel prism 182 having a
larger radius of curvature 164 will spread the source im-
age 180 by alesser amount, resulting in a smaller second
dimension 187, while a barrel prism 182 having a smaller
radius of curvature 164 will spread the source image 180
by a greater amount, resulting in a larger second dimen-
sion 187.

[0049] An overall projected size of the output image
186 may be adjusted by varying the zoom setting (focal
length) of the optical system of the automated luminaire
100. Changing the size of the aperture producing the
source image 180 will affect both the dimensions 185
and 187. Using a barrel prism 182 of greater or lesser
radius of curvature 164 will make the second dimension
187 shorter or longer, respectively. One advantage of
the single barrel prism over the prior art ribbed or linear
prisms is the relatively straight edges of the resultant
beam, which allows the use of output image 186 as a
framing system, creating a generally rectangular output
image 186 that may be rotated, if needed, to match the
straightedges of set pieces, doorways, windows, or other
targets. The corners of the outputimage 186 are curved,
but that is unlikely to be troubling to a user of a framing
system according to the disclosure. A homogenizing or
frost filter of the automated luminaire 100 may be used
to soften the edges of the output image 186. All of these
parameters controlling characteristics of the projected
output image 186 may be controlled by a user of the
automated luminaire 100 via control signals sent to the
control system 1500.

[0050] Figure 19 illustrates the effect of a framing sys-
tem according to the disclosure, using two barrel prisms
of the type shown in Figure 16. The luminaire 100 may
be fitted with two barrel prisms that may be combined
one after the other as described earlier for the coordinat-
ed effects systems 400 and 1200 described with refer-
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ence to Figures 4-8 and 12-14, respectively. As de-
scribed with reference to Figure 18, the first barrel prism
182 produces the output image 186 from the source im-
age 180. The output image 186 is then a source image
for a second barrel prism 192, which produces a resultant
output image 196.

[0051] Because the barrel prism 192 is rotated to be
oriented orthogonally to the barrel prism 182, it stretches
the dimension 185 of the source image 186 to the larger
dimension 195 of the output image 196. The second di-
mension 187 of the source image 186 remains substan-
tially unchanged in the output image 196.

[0052] An overall projected size of the output image
196 may be adjusted by varying the zoom setting (focal
length) of the optical system of the automated luminaire
100. Changing the size of the aperture producing the
source image 180 will affect the dimensions of the source
image 186 and the dimensions of the output image 196.
Using a barrel prism 192 of greater or lesser radius of
curvature 164 will make the dimension 195 shorter or
longer, respectively.

[0053] Thus, by the selection of a size of the source
image 180, the radii of curvature of the barrel prisms 182
and 192, the setting of the zoom optical system of the
automated luminaire, and the use of a frost filter, the user
of the automated luminaire 100 is enabled to produce an
projected rectangularimage having a wide range of size,
aspectratio, and edge softness. Furthermore, by rotating
both barrel prisms while retaining their rotational orien-
tation relative to each other, the projected rectangular
image may be rotated to align with edges of set pieces,
risers, or other targets in a performance space.

[0054] Conventional framing systems are complex
mechanisms requiring numerous motors/actuators that
add significant weight and/or cost to an automated lumi-
naire. Such framing systems typically use as framing
shutters thin metallic plates that warp or are otherwise
damaged when used in a luminaire having a high beam
intensity and/or a pronounced hot spot. A framing system
according to the disclosure is less complex, uses fewer
actuators, is lighter, less expensive, and is much more
resistantto beam intensity and hot spot than conventional
framing systems.

[0055] One or both of the barrel prisms of a framing
system according to the disclosure may also be used as
a coordinated effects system as described for the coor-
dinated effects systems 400 and 1200 described with
reference to Figures 4-8 and 12-14, respectively. In a
first configuration, a barrel prism may be positioned in a
light beam that has passed through a prism of another
type. The barrel prism will spread the effect of the other
prism in a similar way as described above for spreading
a circular source image. In a second configuration, two
barrel prisms may be positioned in the light beam and
rotated relative to each other to produce an outputimage
that changes shape from a first rectangle to a first rhom-
boid to a second rectangle to a second rhomboid, etc. In
such a second configuration, the barrel prisms may be
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rotated in the same direction at differing speeds, one bar-
rel prism may be rotated while the other barrel prism re-
mains static (i.e., at a rotational speed of zero), or the
barrel prisms may be rotated in opposite directions at the
same or differing speeds

[0056] While the disclosure has been described with
respecttoalimited number of embodiments, those skilled
in the art, having benefit of this disclosure, will appreciate
that other embodiments may be devised which do not
depart from the scope of the disclosure herein. While the
disclosure has been described in detail, it should be un-
derstood that various changes, substitutions and altera-
tions can be made hereto without departing from the spirit
and scope of the disclosure.

Claims
1. A framing system, comprising:

a first prism system comprising a first barrel
prism, the first prism system configured to posi-
tion the first barrel prism in a light beam passing
through the first prism system or to remove the
first barrel prism from the light beam passing
through the first prism system, the first prism
system further configured torotate the firstbarrel
prism; and

a second prism system comprising a second
barrel prism, the second prism system config-
ured to position the second barrel prism in the
light beam passing through the first prism sys-
tem or to remove the second barrel prism from
the light beam passing through the first prism
system, the second prism system further con-
figured to rotate the second barrel prism.

2. The framing system of claim 1, wherein:

the first prism system is configured to detect an
orientation of the first barrel prism positioned in
the light beam passing through the first prism
system; and

the second prism system is configured to detect
an orientation of the second barrel prism posi-
tioned in the light beam passing through the first
prism system.

3. The framing system of claim 1, wherein:

the first prism system comprises a first plurality
of barrel prisms, each having a radius of curva-
ture different from the other barrel prisms in the
first plurality of barrel prisms, the first prism sys-
tem configured to position a selected one of the
first plurality of barrel prisms in the light beam
passing through the first prism system or to re-
move all of the first plurality of barrel prisms from
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the light beam passing through the first prism
system; and

the second prism system comprises a second
plurality of barrel prisms, each having a radius

16

an actuator coupled to the arm, the actuator con-
figured to rotate the arm to position the associ-
ated barrel prism in the light beam passing
through the first prism system or to remove the

of curvature different from the other barrel 9% associated barrel prism from the light beam
prisms in the second plurality of barrel prisms, passing through the first prism system.
the second prism system configured to position
a selected one of the second plurality of barrel 8. An automated luminaire, comprising:
prisms in the light beam passing through the first
prism system or to remove all of the second plu- 70 a light source configured to emit a light beam;
rality of barrel prisms from the light beam pass- an optical device optically coupled to the light
ing through the first prism system. source and configured to produce a source im-
age in the light beam;
4. The framing system of claim 3, wherein: a first prism system comprising a first barrel
15 prism, the first prism system optically coupled
the first prism system comprises a sensor con- to the optical device and configured to position
figured to detect an orientation of the selected the first barrel prism in a light beam passing
one of the first plurality of barrel prisms posi- through the first prism system or to remove the
tioned in the light beam passing through the first first barrel prism from the light beam passing
prism system; and 20 through the first prism system, the first prism
the second prism system comprises a sensor systemfurther configured torotate the firstbarrel
configured to detect an orientation of the select- prism to produce a modified image from the
ed one of the second plurality of barrel prisms source image;
positioned in the light beam passing through the a second prism system comprising a second
first prism system. 25 barrel prism, the second prism system optically
coupled to the first prism system and configured
5. The framing system of claim 3, wherein: to position the second barrel prism in the light
beam passing through the first prism system or
the first prism system comprises a first stepper to remove the second barrel prism from the light
motor configured to position the selected one of 30 beam passing through the first prism system,
the first plurality of barrel prisms in the light beam the second prism system further configured to
passing through the first prism system or to re- rotate the second barrel prism to produce an out-
move all of the first plurality of barrel prisms from put image from the modified image; and
the light beam passing through the first prism a control system configured to control the optical
system; and 35 device, the first prism system, and the second
the second prism system comprises a second prism system.
stepper motor configured to position the select-
ed one of the second plurality of barrel prisms 9. The automated luminaire of claim 8, wherein:
in the light beam passing through the first prism
system or to remove all of the second plurality 40 the optical device is configured to produce a cir-
of barrel prisms from the light beam passing cular light beam; and
through the first prism system. the automated luminaire further comprises an
optical system optically coupled to the second
6. The framing system of claim 1, wherein: prism system and configured to project a light
45 beam passing through the second prism system
the first prism system comprises a first stepper onto a target in a performance space.
motor configured to rotate the first barrel prism;
and . The automated luminaire of claim 8, wherein the con-
the second prism system comprises a second trol system is configured to:
stepper motor configured to rotate the second 50
barrel prism. detect a first orientation of the first barrel prism;
detect a second orientation of the second barrel
7. The framing system of claim 1, wherein at least one prism; and
of the first prism system and the second prism sys- control rotation of the first barrel prism and ro-
tem comprises: 55 tation of the second barrel prism based on the

detected first and second orientations.
an arm on which is rotatably mounted the asso-

ciated barrel prism; and 11. The automated luminaire of claim 10, wherein the
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control system is configured according to one of the
following:

(i) wherein the control system is configured to
rotate the first barrel prism to a first desired ori-
entation and to rotate the second barrel prism
to a second desired orientation;

(ii) wherein the control system is configured to
rotate thefirst barrel prism and the second barrel
prism while maintaining a desired rotational
alignment between the first barrel prism and the
second barrel prism.

The automated luminaire of claim 8, wherein the con-
trol system is configured according to one of the fol-
lowing;

(i) wherein the control system is configured to
rotate thefirst barrel prism and the second barrel
prism at differing rotational speeds;

(ii) wherein the control system is configured to
rotate the first barrel prism at a first speed and
the second barrel prism at a second speed.

The automated luminaire of claim 8, wherein the con-
trol system comprises a communication interface
and the control system is configured to control the
first prism system and the second prism system in
response to control signals received via the commu-
nication interface.

A method for shaping a light beam projected by an
automated luminaire, comprising:

forming a circular light beam;

modifying the circular light beam with a selected
barrel prism to form arounded rectangular beam
having a desired aspect ratio;

rotating the selected barrel prism to obtain a de-
sired orientation of the rounded rectangular
beam; and

projecting the rotated rounded rectangular
beam from an automated luminaire onto a target
in a performance space.

The method of claim 14, wherein the selected barrel
prism is a first selected barrel prism and the rounded
rectangular beam is a first rounded rectangular
beam, the method further comprising:

modifying the first rounded rectangular beam
with a second selected barrel prism to form a
second rounded rectangular beam having a de-
sired aspect ratio, the first and second selected
barrel prisms having an orthogonal orientation
relative to each other;

rotating the first and second selected barrel
prisms to obtain a desired orientation of the sec-
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10

ond rounded rectangular beam while maintain-
ing the orthogonal orientation between the first
and second selected barrel prisms; and
projecting the second rotated rounded rectan-
gular beam from the automated luminaire onto
the target in the performance space.

16. The method of claim 14, further comprising changing

a size of the projected rotated rounded rectangular
beam by changing a size of the circular light beam
or by adjusting a configuration of a zoom optical sys-
tem of the automated luminaire.



EP 3 450 836 A1

AN

000
000

M

15 14 14
FIG. 1
PRIOR ART
23 24
r N v~ O\

20

0 — — O000
LN .

FIG. 2
PRIOR ART

24
23

¥\
" /\

O—{—

FIG. 3
PRIOR ART

OOC0;

22b

1"



EP 3 450 836 A1

12



EP 3 450 836 A1

13



EP 3 450 836 A1

14



EP 3 450 836 A1

15

FIG. 7



EP 3 450 836 A1

16

FIG. 8



EP 3 450 836 A1

17






EP 3 450 836 A1

¢l 9Old

19



EP 3 450 836 A1

1200 150

140
FIG. 13

20



EP 3 450 836 A1

150

152a

FIG. 14

140

21



EP 3 450 836 A1

14
O\ 1506

Comm. Intfc.

Sensors /
Actuators

1502

Processor

FIG. 15

22




EP 3 450 836 A1

160
162
164
FIG. 16
kA PNy Pl
172 176

FIG. 17
PRIOR ART

23



EP 3 450 836 A1

180 184 188 185
VRN /
/‘_\ ,r
< > [ /| ]
N~ N
182 186 187
FIG. 18
186 185 185
- Fﬁ
[ /1
/ 71
187 192 196 187

24



10

15

20

25

30

35

40

45

50

55

Européisches
Patentamt
European
Patent Office
Office européen

des brevets

N

EPO FORM 1503 03.82 (P04C01)

EP 3 450 836 A1

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 18 19 1994

Citation of document with indication, where appropriate, Relevant

CLASSIFICATION OF THE

Category of relevant passages to claim APPLICATION (IPC)
X WO 2016/054418 Al (ROBE LIGHTING INC [US];|1,2,6-13 INV.
JURIK PAVEL [CZ]; VALCHAR JOSEF [CZ]) F21V5/00
7 April 2016 (2016-04-07) F21v5/02
A * the whole document * 3-5 F21V14/06
X WO 2012/138770 A2 (ROBE LIGHTING INC [US];|1,2,6-13
JURIK PAVEL [CZ]; VALCHAR JOSEF [CZ])
11 October 2012 (2012-10-11)
A * figures * 3-5
X EP 3 056 804 Al (D T S ILLUMINAZIONE S R L|1,2,6-13
[IT]) 17 August 2016 (2016-08-17)
A * figures 4-9 * 3-5
A KR 2014 0143065 A (YOU JAE SANG [KR]) 1-13

* figures *

15 December 2014 (2014-12-15)

TECHNICAL FIELDS
SEARCHED (IPC)

F21v
F21W
F21S

Place of search

The Hague

Date of completion of the search

16 November 2018

Examiner

Kebemou, Augustin

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention
E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

document

25




10

15

20

25

30

35

40

45

50

55

EP 3 450 836 A1

Européisches
Patentamt

European . :
Pater':t Office Application Number

Office européen

des brevets EP ].8 ].9 1994

CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, nhamely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which ho payment was due.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

[

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

[

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

[

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

1-13

D The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).

26



10

15

20

25

30

35

40

45

50

55

EP 3 450 836 A1

Européisches
Patentamt

European

e LACK OF UNITY OF INVENTION Application Number
des brevets SHEET B EP 18 19 1994

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-13

Optical framing device

2. claims: 14-16

Method for producing a rotated rounded rectangular beam from
a circular beam.

27



10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 450 836 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 18 19 1994

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

16-11-2018
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2016054418 Al 07-04-2016  CN 107002973 A 01-08-2017
EP 3237796 Al 01-11-2017
US 2018187847 Al 05-07-2018
WO 2016054418 Al 07-04-2016
WO 2012138770 A2 11-10-2012 CN 103502865 A 08-01-2014
EP 2694869 A2 12-02-2014
US 2013094219 Al 18-04-2013
WO 2012138770 A2 11-10-2012
EP 3056804 Al 17-08-2016  CN 105911806 A 31-08-2016
DK 3056804 T3 27-11-2017
EP 3056804 Al 17-08-2016
HU E035474 T2 02-05-2018
US 2016238217 Al 18-08-2016
KR 20140143065 A 15-12-2014  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

28




EP 3 450 836 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 62553772 A [0001]

29



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

