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(54) MODULAR MULTISOURCE BEAM SHAPING SYSTEM

(57) A beam shaper module (1730), configured to be
installed on or removed from an automated luminaire
(1720), the automated luminaire producing a plurality of
beams of light (30,32), the beam shaper module com-
prising:

a housing configured to detachably couple to a light
emitting face of a luminaire head of the automated lumi-
naire;

a beam shaper (1724) comprising an array of ribbed
lenses (52,54,56), each ribbed lens extending across the

beam shaper, where each ribbed lens receives light from
fewer than all of the plurality of beams of light;

one or more motors (40,1940) configured to rotate
the beam shaper about an axis of rotation coincident with
an optical axis of the automated luminaire; and

a control circuit (1908) configured to receive electri-
cal power and control signals from the automated lumi-
naire (1720) and, in response to the received control sig-
nals, to control rotation of the beam shaper using the one
or more motors.



EP 3 783 257 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD OF THE DISCLOSURE

[0001] The present disclosure generally relates to au-
tomated luminaire(s), specifically to a modular multi-
source beam shaper for use with an automated lumi-
naire(s).

BACKGROUND OF THE DISCLOSURE

[0002] 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. The
beam pattern is often provided by a stencil or slide called
a gobo which may be a steel, aluminum, or etched glass
pattern. The products manufactured by Robe Show
Lighting such as the ColorSpot 700E are typical of the art.
[0003] The optical systems of such luminaires may in-
clude a beam shaping optical element through which the
light is constrained to pass. A beam shaping element
may comprise an asymmetric or lenticular lens or collec-
tion of lenses that constrain a light beam that is symmet-
rical and circular in cross section to one that is asymmet-
rical and predominantly elliptical or rectangular in cross
section. A prior art automated luminaire may contain a
plurality of such beam shapers each of which may have
a greater or lesser effect on the light beam and that may
be overlapped to produce a composite effect. For exam-
ple a weak beam shaper may constrain a circular beam
that has a symmetrical beam angle of 20° in all directions
into a primarily elliptical beam that has a major axis of
30° and a minor axis of 15°. A more powerful beam shap-
er may constrain a circular beam that has a symmetrical
beam angle of 20° in all directions into a primarily elliptical
beam that has a major axis of 40° and a minor axis of
10°. It is also common in prior art luminaires to provide
the ability to rotate the beam shaper along the optical
axis such that the resultant symmetrical elliptical beam
may also be rotated. United States Patent No. 5,665,305;
United States Patent No. 5,758,955; United States Pat-
ent No. 5,980,066 and United States Patent No.
6,048,080 disclose such a system where a plurality of
discrete lens elements is used to control the shape of a
light beam.
[0004] Figure 1 illustrates a typical multiparameter au-
tomated luminaire system 10. These systems commonly

include a plurality of multiparameter automated lumi-
naires 12 which typically each contain on-board a light
source (not shown), light modulation devices, electric
motors coupled to mechanical drive systems and control
electronics (not shown). In addition to being connected
to mains power either directly or through a power distri-
bution system (not shown), each automated luminaire 12
is connected in series or in parallel to data link 14 to one
or more control desks 15. The automated luminaire sys-
tem 10 is typically controlled by an operator through the
control desk 15.
[0005] Prior art beam shapers often require installation
internally within the luminaire and are not suitable for
optical systems where an array of a number of discrete
emitters, such as Light Emitting Diodes (LEDs), is used
to produce the beam. Instead they rely on the optical path
having a focus point that is small compared to the overall
diameter of the beam in which the beam shaping can be
situated.
[0006] There is a need for an improved beam shaper
mechanism for automated luminaires that is simple to
install or remove from a luminaire, which provides the
ability to smoothly and continuously adjust the angle of
eccentricity of the constrained light beam for a light beam
produced by an array of discrete emitters such as LEDs.

SUMMARY

[0007] In a first embodiment, a beam shaper module
is configured to be installed on or removed from an au-
tomated luminaire that produces a plurality of beams of
light. The beam shaper module includes a housing, a
beam shaper, one or more motors, and a control circuit.
The housing is configured to detachably couple to a light
emitting face of a luminaire head of the automated lumi-
naire. The beam shaper includes an array of ribbed lens-
es, each ribbed lens extending across the beam shaper
and receiving light from fewer than all of the beams of
light. The motor(s) are configured to rotate the beam
shaper about an axis of rotation that is coincident with
an optical axis of the automated luminaire. The control
circuit is configured to receive electrical power and con-
trol signals from the automated luminaire and, in re-
sponse to the received control signals, to control rotation
of the beam shaper using the motor(s).
[0008] In a second embodiment, an automated lumi-
naire includes a light source, a beam shaper module, and
control electronics. The light source includes a plurality
of LEDs and produces a plurality of beams of light that
corresponds to the plurality of LEDs. The control elec-
tronics are configured to receive control signals via a data
link. The beam shaper module includes a housing, a
beam shaper that includes lenticular lenses extending
across a first surface of the beam shaper, one or more
motors, and a control circuit. The housing is configured
to detachably couple to a light emitting face of a luminaire
head of the automated luminaire. The beam shaper in-
cludes an array of ribbed lenses, each ribbed lens ex-
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tending across the beam shaper and receiving light from
fewer than all of the beams of light. The motor(s) are
configured to rotate the beam shaper about an axis of
rotation coincident with an optical axis of the automated
luminaire. The control circuit is configured to receive elec-
trical power from the automated luminaire and control
signals from the automated luminaire’s control electron-
ics and, in response to the received control signals, to
control rotation of the beam shaper using the one or more
motor(s).

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] 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 automated lighting sys-
tem;
Figure 2 illustrates an embodiment of the beam
shaping system mounted to an automated luminaire;
Figure 3 illustrates a cross sectional view of the beam
shaping system mounted to an automated luminaire;
Figure 4 illustrates a light beam after modulation by
a beam shaper;
Figure 5 illustrates a light beam after modulation by
a beam shaper;
Figure 6 illustrates an embodiment of the beam
shaping system;
Figure 7 illustrates an embodiment of the beam
shaping system;
Figure 8 illustrates an embodiment of the beam
shaping system;
Figure 9 illustrates an embodiment of the beam
shaping system mounted to an automated luminaire;
Figure 10 illustrates an elevation view of an embod-
iment of the beam shaping system mounted to an
automated luminaire;
Figures 11-16 illustrate embodiments of the beam
shaper;
Figure 17 illustrates a removable modular beam
shaper module according to the disclosure attached
to an automated luminaire;
Figure 18 illustrates the removable modular beam
shaper of Figure 17 removed from the automated
luminaire;
Figure 19 presents an exploded view of the remov-
able modular beam shaper module of Figure 17; and
Figure 20 presents a back view of the removable
modular beam shaper module of Figure 17.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0010] Preferred embodiments of the present disclo-
sure are illustrated in the figures, like numerals being

used to refer to like and corresponding parts of the var-
ious drawings.
[0011] The present disclosure generally relates to an
automated luminaire, specifically to the configuration of
a beam shaper within such a luminaire such that it pro-
vides the ability to adjust the size or eccentricity of the
constrained light beam.
[0012] Figure 2 illustrates an embodiment of the beam
shaping system mounted to an automated luminaire. Au-
tomated luminaire 20 comprises base box 25 on which
is rotatably mounted yoke assembly 23 which is able to
rotate in a first axis relative to base box 25. Luminaire
head 22 is rotatably mounted to yoke 23 and is able to
rotate in a second axis relative to yoke 23. Beam shaper
24 is mounted in rotatable frame 26 to the front of lumi-
naire head 22. Beam shaper 24 may be rotated around
the optical axis of luminaire head 22.
[0013] Figure 3 illustrates a cross sectional view
through luminaire head 22. An array of discrete LED emit-
ters 30 and their associated individual optical systems
32 produce multiple beams of light each of which passes
through beam shaper 24. Transmissive beam shaper 24
is mounted in rotatable frame 26 to the front of luminaire
head 22. Beam shaper 24 may be rotated around the
optical axis of luminaire head 22. In one embodiment,
beam shaper 24 may comprise a disk of optically trans-
parent material such as glass, acrylic, or polycarbonate
that is embossed or molded with a pattern or array of
raised or lowered linear areas to form an array of ribbed
or lenticular lenses. When the substantially circular light
beam passes through this ribbed or lenticular lens the
cross section of that beam will be constrained to a cross
section 17 that is asymmetrical and predominantly ellip-
tical or rectangular in shape as shown in Figure 4. Such
a system may be rotated around an axis parallel with the
optical axis of the luminaire to rotate the elliptical beam
shown in Figure 4 to the position shown in Figure 5. The
beam shaper 24 may be continuously rotated a full 360°
to produce any intermediate result. The user may choose
and replace beam shaper 24 with different beam shapers
that produce different results in the output beam. For ex-
ample, beam shapers that produce light beams with a
greater or smaller eccentricity angle, asymmetric beam
shapers that affect the beam in just one direction, pris-
matic beam shapers, diffusion beam shapers, holograph-
ic beam shapers, lenslet beam shapers, or other beam
shapers as known in the art. The system could also be
used as a beam diverter using a beam shaper that de-
flects the light axis through an angle.
[0014] Figures 6, 7 and 8 illustrate an embodiment of
the beam shaping system removed from the luminaire
for clarity. Beam shaper 24 is mounted within rotatable
frame 26. Motor 40 drives shaft 42 and thus pinion gear
44. Pinion gear 44 in turn engages with and drives ring
gear 46 which is part of rotatable frame 26. Rotatable
frame 26 is free to rotate within bearings 48 that are
mounted to fixed frame 27. Because of the large gear
ratio between pinion gear 44 and ring gear 46, rotatable
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frame 26 may be rotated smoothly and positioned accu-
rately. Motor 40 may be a stepper motor, or other motor
known in the art such as a servo motor.
[0015] Figures 9 and 10 illustrate an embodiment of
the beam shaper as mounted to an automated luminaire.
In this figure the beam shaper 24 is omitted to allow the
construction to be seen. Pinion gear 44 engages with
and drives ring gear 46 so as to rotate the beam shaper
(omitted for clarity) in front of the array of LED output
optics 32. Pinion gear 44 is small and does not materially
interfere with the light beam from adjacent emitters, nor
does the system cause any appreciable increase in the
size of the automated luminaire. Such a system is ex-
tremely flexible, its position on the outside front of the
automated luminaire makes it simple for the user to
change the beam shaper to any design that they wish to
achieve the desired effect. Alternatively, it can easily be
completely removed to allow the system to revert back
to its native beam shape.
[0016] Figures 11-16 show embodiments of the beam
shaper 24. Figures 11, 12 and 13 represent beam shap-
ers having differing angles, where beam shaper 52 is a
wide angle asymmetric lens array, beam shaper 54 is a
medium angle asymmetric lens array, and beam shaper
56 is a narrow angle asymmetric lens array. Figures 14,
15 and 16 are examples of still other beam shapers that
may be used. Beam shaper 58 is a grid array of lenticular
lenses, beam shaper 60 is a linear array of prisms forming
an offset beam, and beam shaper 62 is a linear array of
random angle prisms forming a complex asymmetric
beam. In every case the beam shaper 24 may be rotated
so as to rotate the effect produced.
[0017] In an alternative embodiment (not shown) the
beam shaper 24 could be a portion of a disc instead of
a full disc so that it only covers and affects a portion of
the LEDs.
[0018] Figure 17 illustrates a removable beam shaper
module 1730 according to the disclosure attached to an
automated luminaire 1720. In this embodiment the beam
shaper is constructed as a module that may be installed
on or removed from the automated luminaire 1720 as
desired by the user. The automated luminaire 1720 com-
prises a base box 1725 on which is rotatably mounted a
yoke assembly 1723, which is configured to rotate about
a first axis relative to the base housing 1725. A luminaire
head 1722 is rotatably mounted to the yoke 1723 and is
able to rotate about a second axis relative to the yoke
1723. The beam shaper module 1730 is configured to
detachably couple mechanically to the front (or light emit-
ting face) of the luminaire head 1722. The beam shaper
1724 is mounted in a rotatable frame 1726 in the beam
shaper module 1730. The beam shaper module 1730 is
mounted concentrically with the luminaire head 1722
such that the beam shaper 1724 may be rotated around
an optical axis of the luminaire head 1722.
[0019] Figure 18 illustrates the removable beam shap-
er module 1730 of Figure 17 removed from the automated
luminaire 1720. The beam shaper module 1730 may be

mechanically coupled to the luminaire head 1722 using
springs, screws, pins, clips, magnets, or other suitable
fastening means so that the beam shaper module 1730
may readily be attached or removed as a complete unit.
The beam shaper module 1730 may be electrically con-
nected to the luminaire head 1722 via cabling, connec-
tors or other means well known in the art. In one embod-
iment, an electrical cable may couple a first electrical
connector of the beam shaper module 1730 to a second
electrical connector of the luminaire head 1722. In an-
other embodiment, a first electrical connector 1802 of the
beam shaper module 1730 may directly mate with a sec-
ond electrical connector 1804 of the luminaire head 1722.
These electrical connections are configured to provide
electrical power and control signals to the beam shaping
module 1730 from control electronics of the automated
luminaire 1720.
[0020] Figure 19 presents an exploded view of the re-
movable beam shaper module 1730 of Figure 17. The
beam shaper module 1730 comprises a housing 1906
that is configured to detachably couple mechanically to
the luminaire head 1722. The housing 1906 includes a
control circuit 1908, motors 1940, the rotatable frame
1726, the beam shaper 1724, and an electrical connector
1902. The motors 1940 drive the rotation of the rotatable
frame 1726 through pinion gears 1944 mounted on the
shafts of motors 1940. The pinion gears 1944 engage
with gear teeth on an edge of the rotatable frame 1726.
In other embodiments, the motors 1940 may drive the
rotatable frame 1726 through belts or pulley systems. In
still other embodiments, the rotatable frame 1726 may
be driven by fewer or more than the four motors 1940.
The control circuit 1904 includes power supplies and cir-
cuits for motor control, sensor, and motor drivers and is
configured to control the angle of rotation of rotation of
the rotatable frame 1726 and thus the angle of rotation
of the beam shaper 1724.
[0021] The control circuit 1908 receives electrical pow-
er and control signals from the automated luminaire 1720
via the connector 1902. The control circuit 1908 may be
electrically connected to the connector 1902 via cabling,
connectors or other means well known in the art. In one
embodiment, an electrical cable may couple the control
circuit 1908 to the connector 1902. In another embodi-
ment, an electrical connector of the control circuit 1908
may directly mate with the connector 1902. In response
to such control signals received from the automated lu-
minaire 1720 via the connector 1902, the control circuit
1908 is configured power the motors 1940 to rotate the
rotatable frame 1726 and the beam shaper 1724 to a
specified angle of rotation and/or at a specified rate of
rotation.
[0022] The control circuit 1908 includes a Hall sensor
1918 configured to sense a magnet 1916 that is mounted
on the rotatable frame 1726. The magnet 1916 is a po-
sition indicator that provides the control circuit 1908 with
an index indication of a known angle of rotation (position)
of the rotatable frame 1726. The control circuit 1908 is
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configured to calibrate the angle of rotation of the rotat-
able frame 1726 at power up of the automated luminaire
1720 using the Hall sensor 1918 and the magnet 1916.
In other embodiments of beam shapers according to the
disclosure, other suitable sensors and position indica-
tors, including absolute position sensors and indicators
configured to sense an absolute angle of rotation of the
rotatable frame 1726 at power up, may be used.
[0023] Figure 20 presents a back view of the remova-
ble modular beam shaper module 1730 of Figure 17. The
beam shaper module 1730 is shown assembled in Figure
20 and various elements of the beam shaper module
1730 that were previously described with reference to
FigureS 17-19 are indicated.
[0024] It should be appreciated that in any cases where
articulation of elements is called for herein but not shown,
it is well within the known art to provide a variety of mech-
anisms that can achieve these necessary articulations.
[0025] While the disclosure has been described with
respect to a limited 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 as disclosed here-
in. The disclosure has been described in detail, it should
be understood that various changes, substitutions and
alterations can be made hereto without departing from
the spirit and scope of the disclosure.

Claims

1. A beam shaper module (1730), configured to be in-
stalled on or removed from an automated luminaire
(1720), the automated luminaire producing a plural-
ity of beams of light (30,32), the beam shaper module
comprising:

a housing configured to detachably couple to a
light emitting face of a luminaire head of the au-
tomated luminaire;
a beam shaper (1724) comprising an array of
ribbed lenses (52,54,56), each ribbed lens ex-
tending across the beam shaper, where each
ribbed lens receives light from fewer than all of
the plurality of beams of light;
one or more motors (40,1940) configured to ro-
tate the beam shaper about an axis of rotation
coincident with an optical axis of the automated
luminaire; and
a control circuit (1908) configured to receive
electrical power and control signals from the au-
tomated luminaire (1720) and, in response to
the received control signals, to control rotation
of the beam shaper using the one or more mo-
tors.

2. The beam shaper module of claim 1, wherein the
control circuit is configured to electrically couple via

a connector (1902) to the automated luminaire
(1720) to receive the electrical power and the control
signals from the automated luminaire.

3. The beam shaper module of claim 1, wherein the
control circuit is configured to rotate the beam shaper
at a rate of rotation specified in a control signal re-
ceived from the automated luminaire.

4. The beam shaper module of claim 1, wherein:

the beam shaper module comprises a rotatable
frame (26,1726);
the beam shaper is mounted in the rotatable
frame; and
the one or more motors (40,1940) are configured
to rotate the beam shaper by rotating the rotat-
able frame.

5. The beam shaper module of claim 4, wherein:

the beam shaper is a first beam shaper and the
shaped light beam has a first shape; and
the rotatable frame is configured to allow re-
placement of the first beam shaper with a sec-
ond beam shaper configured to produce a
shaped light beam having a second shape,
where the second shape is different from the
first shape.

6. The beam shaper module of claim 4, wherein the
rotatable frame comprises a ring gear (46) and at
least one of the one or more motors (40,1940) com-
prises a pinion gear (44,1944) configured to rotate
the rotatable frame via the ring gear.

7. The beam shaper module of claim 4, wherein the
rotatable frame is configured to rotate continuously.

8. The beam shaper module of claim 4, wherein:

the rotatable frame comprises a position indica-
tor (1916);
the control circuit comprises a sensor (1918)
configured to sense the position indicator; and
the control circuit is configured to calibrate an
angle of rotation of the rotatable frame using the
position indicator and the sensor.

9. The beam shaper module of claim 8, wherein the
control circuit is configured to rotate the beam shaper
to an angle of rotation specified in a control signal
received from the automated luminaire.

10. The beam shaper module of claim 8, wherein the
position indicator and sensor comprise an absolute
position sensing system configured to sense an ab-
solute angle of rotation of the rotatable frame when
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the control circuit is first powered up.

11. An automated luminaire (1720), comprising the
beam shaper module (1730) having a detachable
housing, a beam shaper (1724), one or more motors
(40,1940), and a control circuit (1908), as claimed in
any of claims 1 to 10, and further comprising:

a light source comprising a plurality of light emit-
ting diodes (LEDs) (30), the light source produc-
ing a plurality of beams of light (30,32) corre-
sponding to the plurality of LEDs; and
control electronics configured to receive control
signals via a data link (14),
wherein the beam shaper module is detachably
coupled to a light emitting face of a luminaire
head of the automated luminaire, the beam
shaper is optically coupled to the light source,
and the control circuit (1908) is configured to
receive beam shaper control signals from the
control electronics of the automated luminaire
to control rotation of the beam shaper (1724)
using the one or more motors (40,1940).

12. The automated luminaire of claim 11, wherein the
control circuit is configured to electrically couple via
a connector (1802,1804) to the automated luminaire
(1720) to receive the electrical power from the auto-
mated luminaire and the beam shaper control signals
from the control electronics of the automated lumi-
naire.

13. The automated luminaire of claim 11, wherein the
control circuit (1908) is configured to rotate the beam
shaper (1724) at a rate of rotation specified in a beam
shaper control signal received from the control elec-
tronics of the automated luminaire.

14. The automated luminaire of claim 11, wherein the
control circuit (1908) is configured to rotate the beam
shaper (1724) to an angle of rotation specified in a
beam shaper control signal received from the control
electronics of the automated luminaire.
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