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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention generally relates to an
automated framing shutter system, specifically to a fram-
ing shutter system for use within an automated luminaire.

BACKGROUND OF THE INVENTION

[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 Lighting
such as the Robin 300E Spot are typical of the art.
[0003] The optical systems of such luminaires may in-
clude a gate or aperture through which the light is con-
strained to pass. Mounted in or near this gate may be
devices such as gobos, patterns, irises, color filters or
other beam modifying devices as known in the art. The
use of a framing shutter system at this point allows control
over the size and shape of the output beam and thus the
size and shape of the image projected onto a surface.
[0004] Figure 1 illustrates a multiparameter automated
luminaire system 10. These systems commonly include
a plurality 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 drive systems and control electronics
(not shown). In addition to being connected to mains pow-
er, either directly or through a power distribution system
(not shown), each luminaire is connected in series or in
parallel to data link 14 to one or more control desks 15.
The luminaire system 10 is typically controlled by an op-
erator through the control desk 15.
[0005] Figure 2 illustrates an automated luminaire 12
incorporating the improved shutter system 25. A lamp 21
contains a light source 22, which emits light, and may
have a power supply 27. The light is reflected and con-
trolled by reflector 20 through color system 23, which
may include dichroic color mixing and color wheels, an
aperture or imaging gate 24, and then through a framing
shutter system 25. The resultant light beam may be fur-
ther constrained, shaped, colored and filtered by optical
devices 26 which may include dichroic color filters, go-

bos, rotating gobos, variable aperture iris, effects glass
and other optical devices well known in the art. The final
output beam may be transmitted through output lenses
28 and 31 which may form a zoom lens system.
[0006] Framing shutter system 25 is most commonly
constructed as a plurality of metal plates or blades that
may be individually and separately inserted across the
light beam to mask a portion of that beam. Each blade
may be completely removed from the light beam or may
be adjusted to occlude a portion of the light beam. It is
possible to use any number of blades; however, it is com-
mon to utilize four allowing framing the projected image
to common rectangular shapes such as picture frames.
It is also well known to provide individual angular control
for each blade such that the four blades do not have to
remain at a fixed, perpendicular, angle to each other and
thus irregular trapezoidal or triangular shapes may be
formed by combinations of the blades.
[0007] The prior art contains various examples of such
framing shutter systems. US Patent 4,890,208 to Izenour
discloses a further four blade system where each blade
is provided with two motors such that both the position
and angle of each blade can be remotely adjusted. US
Patent Application 2005/02319578 to Wynne-Willson
discloses a further system where each blade can be re-
motely adjusted for position and rotation and may also
be rotated around the beam. Wynne-Willson further dis-
closes that each blade may have two selectable edges
which may be optionally inserted across the beam. He
illustrates this as a straight edge or a curved edge. This
offers some advantage to the user as shapes other than
straight sided polygons can be framed, however, the sys-
tem disclosed is a very complex mechanism which would
be expensive and difficult to manufacture. Further mech-
anisms are disclosed in US Patent 6,550,939, US Patent
6,744,693, US Patent 6,939,026, European patent EP
1428070 and UK Patent GB2270969. All of these mech-
anisms offer some means for framing at least two sides
of a light beam and may also provide position and rotation
of each blade. However the described mechanisms are
either slow to operate, such as EP1428070, or have many
interconnected parts which lead to inaccuracies from tol-
erances in the system.
[0008] There is a need for an improved automated
framing shutter mechanism for an automated luminaire
which provides the user with both accurate positioning
and the ability for rapid movement.
[0009] U.S. Patent Application Publication No. US
2011/0222290 A1 relates to a shaping assembly for
shaping a light beam extending along an optical axis and
to a stage light fixture comprising said shaping assembly.
The assembly comprises a support frame extending
along a longitudinal axis. Further, it comprises a plurality
of screen elements supported by the support frame and
arranged transversally with respect to the axis. The shap-
ing assembly also comprises a plurality of pairs of actu-
ators. Each pair is coupled with a respective screen el-
ement. Each actuator comprises at least a moving device
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and transmission means, which are configured to trans-
mit the movement of the moving device to the respective
screen element. The transmission means comprise at
least a rod-crank type mechanism.

SUMMARY

[0010] The invention is defined in claim 1. Particular
embodiments are set out in the dependent claims.
[0011] An automated luminaire optical system with a
framing shutter system is disclosed. The system com-
prises a plurality of shutter blades. Each shutter blade is
driven by a five-bar linkage driven by two motors and the
movement of one of the linkage bars.
The movement of each shutter blade is constrained by
a spacer plate. Further, the movement of each shutter
blade is further constrained by a pin fixed to the five-bar
linkage which is constrained to travel in a slot in the spac-
er plate. The pin whose motion is constrained by the slot
in the spacer plate protrudes from the shutter blade.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] For a more complete understanding of the
present invention and the advantages thereof, reference
is now made to the following description taken in con-
junction with the accompanying drawings in which like
reference numerals indicate like features and wherein:

FIGURE 1 illustrates a typical automated lighting
which may include luminaire(s) with fram-
ing shutter system(s);

FIGURE 2 illustrates an automated luminaire with a
framing shutter system;

FIGURE 3 illustrates an automated luminaire con-
taining an embodiment of the framing
shutter system;

FIGURE 4 illustrates the automated luminaire of
Figure 3 with a cover removed revealing
a portion and the location of its framing
shutter system;

FIGURE 5 illustrates an exploded view of select
parts of the automated luminaire of Fig-
ures 4 including its framing shutter sys-
tem;

FIGURE 6 illustrates a front perspective view of the
framing shutter system from Figure 5;

FIGURE 7 illustrates the rear side of an embodiment
of the framing shutter system of Figure 6;

FIGURE 8 illustrates the operation of one of the
shutter blades of the framing shutter sys-
tem of Figure 6;

FIGURE 9 further illustrates the operation the blade
from Figure 8;

FIGURE 10 further illustrates the operation of the
blade from Figure 8 and Figure 9;

FIGURE 11 illustrates the embodiment of the framing
shutter system of Figure 6 with the first

separator plate removed;
FIGURE 12 illustrates an embodiment of the framing

shutter system of Figure 6 with a first
shutter blade and second separator plate
removed;

FIGURE 13 illustrates an embodiment of the inven-
tion with a second shutter blade removed;

FIGURE 14 illustrates an embodiment of the framing
shutter system of Figure 6 with a third
shutter blade and third separator plate re-
moved;

FIGURE 15 illustrates an embodiment of the framing
shutter system of Figure 6 with all shutter
blades and all separator plates removed;

FIGURE 16 illustrates an embodiment of the framing
shutter system of Figure 6 with the shut-
ter mechanism rotated, and;

FIGURE 17 illustrates an embodiment of the framing
shutter system of Figure 6 with the shut-
ter mechanism further rotated.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Preferred embodiments of the present invention
are illustrated in the FIGURES, like numerals being used
to refer to like and corresponding parts of the various
drawings.
[0014] The present invention generally relates to an
automated luminaire, specifically to the configuration of
an improved automated framing shutter mechanism with-
in such a luminaire which provides the user with more
than two selectable edge shapes for each shutter blade.
[0015] Figure 3 illustrates an automated luminaire 16
containing an embodiment of the framing shutter system
of the invention. The luminaire 16 is illustrated with its
top cover 17 which is removed in Figure 4 revealing the
luminaire’s internal mechanisms, including the framing
shutter mechanism 18. Figure 5 illustrates the automated
luminaire 16 with all covers removed to more fully reveal
the internal mechanisms, including the framing shutter
mechanism 18. The framing shutter system 18 may be
positioned at a point in the optical train such that the
output optics 19 is capable of providing a hard edge focus
of the shutter blades and/or the aperture separations
plates (as discussed below) in the output beam. The
framing shutter mechanism may be adjacent to other op-
tical devices such as gobo wheel 17.
[0016] Figure 6 illustrates an embodiment of the inven-
tion. Framing shutter mechanism 18 has been removed
from the automated luminaire so as to simplify the de-
scription of the invention. Central aperture 38 provides
the main light path for the optical system of the luminaire
for a constrained light beam. The central aperture 38·and
framing shutter system 18 are positioned at a point in the
optical train such that the output optics may provide a
hard edge focus of the shutter blades in the output beam.
In the embodiment illustrated the central aperture 38 is
defined by the aperture 53 in one of the bracketed sep-
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arator plates 42, 52 (the first or the second separator
plate as further discussed below). In the embodiment
shown (though not shown in Figure 6), the central aper-
ture in the third separator plate also defines the central
aperture 38. Note that in the embodiment shown the first
separator plate 42 has a central opening 43 that does
not define the aperture of the light optical system. In other
embodiments it may provide this function. Blades 41, 51,
61 and 71 are framing shutter blades. With the mecha-
nism in the state as illustrated in Figure 6 the shutter
blades 41, 51, 61 and 71 are outside of the central ap-
erture 38 causing no occlusion of the light beam allowing
the light beam to pass through the framing shutter system
18 unchanged.
[0017] Each of the blades 41, 51, 61 and 71 may be
separately and independently moved towards or away
from the central aperture 38. The operation of all four
blades is substantially similar and, for the sake of clarity,
just the operation of shutter blade 41 will be herein de-
scribed. It is to be understood that shutter blades 51, 61
and 71 operate in a similar manner through their respec-
tive motors and drive systems.
[0018] Shutter blade 41 is connected by a first two bar
linkage 40c and 40d to the shaft 40b of motor 40a. Shutter
blade 41 is further connected by a second two bar linkage
40g and 40h to the shaft 40f of motor 40e. Shutter blade
41 is constrained by pin 40i which runs in a slot 42a in
first and second separator plates 42 and 52 (slot in the
second separator plate is not shown in Figure 6). Pin 40i
constrains the central point of shutter blade 41 to move
in a direction radial to aperture 38, shutter blade 41 may
further rotate about pin 40i to provide rotation of the shut-
ter blade and thus the projected blade image. The entire
mechanism 40c, 40d, 41, 40h and 40g provides a five
bar linkage.
Coordinated rotation of motors 40a and 40e allows both
linear movement of shutter blade 41 along a direction
radial to aperture 38, and altering the tilt angle of shutter
blade 41 relative to the slot 42a in first separator plate
42. Shutter blades 51, 61 and 71 may be similarly moved
and tilted by their respective motors and linkage systems.
[0019] Figure 7 illustrates a rear view of the embodi-
ment of the framing shutter system 18 illustrated in Figure
6. Motors 50a and 50e which drive shutter blade 51, and
motors 70a and 70e which drive shutter blade 71 may
be seen. An automated iris 41a mechanism may further
be mounted on the framing shutter mechanism 18. Iris
41a is mounted adjacent to the framing shutters (not eas-
ily identified in Figure 7), surrounding aperture 38. Op-
eration of motor 39 will open and close iris 41a across
aperture 38. It is advantageous to position iris 41a adja-
cent to the framing shutters so that the optical system
may easily focus on one or both mechanisms. Motor 37
may also be fitted to provide rotation for the entire framing
shutter system as later described. Figure 7 also illustrates
electronic circuitry / motor drivers associated with driving
and controlling the movement of motors (including 50a,
50e, 70a, 70e, and 39).

[0020] Figure 8 illustrates the framing shutter system
18 shown in Figure 6 with shutter blade 41 inserted part-
way across aperture 38. Motor 40a has rotated its output
shaft 40b counter clockwise such that linkages 40c and
40d move the left side of blade 41 down. Similarly, motor
40e has rotated its output shaft 40f clockwise such that
linkages 40g and 40h move the right side of blade 41
down. Pin 40i also moves down in the slot 42a in first
separator plate 42. Shutter blade 41 now covers a pro-
portion of aperture 38. In this illustration, the counter
clockwise rotation of motor 40a and the clockwise rota-
tion of motor 40e are equal such that shutter blade 41
remains parallel to its original position, with no rotation
around pin 40i. In this embodiment shutter blade 41 may
occlude more than half, approximately 60%, of aperture
38. As the blades may each occlude greater than 50%
of the aperture, it can be seen that by bringing in two
opposing blades (41 and 61, or 51 and 71) the user may
completely occlude the aperture and block all light. With
all four blades operating across the aperture, the system
may behave like a square iris moving from a fully open
aperture through to a fully occluded aperture.
[0021] Figure 9 illustrates the framing shutter system
18 shown in Figure 6 with shutter blade 41 inserted part-
way across aperture 38. Motor 40a has rotated its output
shaft 40b clockwise such that linkages 40c and 40d move
the left side of blade 41 up. Similarly, motor 40e has ro-
tated its output shaft 40f clockwise such that linkages
40g and 40h move the right side of blade 41 down. Shutter
blade 41 now covers a proportion of aperture 38. In this
illustration, the relative rotations of motor 40a and motor
40e cause shutter blade 41 to rotate clockwise around
pin 40i such that shutter blade 41 is positioned at an angle
across aperture 38.
[0022] Figure 10 illustrates the framing shutter system
18 shown in Figure 6 with shutter blade 41 inserted
across aperture 38. Motor 40a has rotated its output shaft
40b counter clockwise such that linkages 40c and 40d
move the left side of blade 41 down. Similarly, motor 40e
has rotated its output shaft 40f counter clockwise such
that linkages 40g and 40h move the right side of blade
41 up. Shutter blade 41 now covers a proportion of ap-
erture 38. In this illustration, the relative rotations of motor
40a and motor 40e cause shutter blade 41 to rotate coun-
ter clockwise around pin 40i such that shutter blade 41
is positioned at an angle across aperture 38. The shutter
blade position shown in Figure 10 is tilted in the opposite
direction to the position shown in Figure 9. It can be seen
that, by appropriate and independent rotation of motors
40a and 40e, shutter blade 41 may be adjustably moved
across aperture 38 and the angle that it crosses aperture
38 may be simultaneously and separately controlled.
Thus the user may position shutter blade 41 at any de-
sired position and at any desired angle across aperture
38.
[0023] The pivot point connections 40j, 40k, 40m and
40n between linkages 40c and 40d, between linkages
40g and 40h, and from said linkages to shutter plate 41
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may be of tight tolerance such that mechanical hysteresis
or backlash is minimized. Such a system may be accu-
rately positioned. Further, because of the small angle of
rotation required for motors 40a and 40e to move from
one extreme position to the other, and the mechanical
advantage of the two bar linkage system, said movement
may be very rapid. In one embodiment the mechanism
is capable of moving the shutter blade from a first position
out of the beam to a second position across the beam
within 0.15 second. This compares with prior art systems
which typically take 0.3 seconds or longer to achieve the
same result. This high speed and accurate operation al-
lows use of the framing system as a theatrical effect as
well as providing accurate optical beam framing.
[0024] Figures 11, 12, 13 14 and 15 illustrate the dis-
assembly of an embodiment of the invention in order to
more easily describe the stacking of shutter blades and
separator plates in the central mechanism. Figure 11 il-
lustrates the framing system shown in Figure 6, but with
the first separator plate 42 removed. With first separator
plate 42 removed we can now fully see first shutter blade
61 and second separator plate 52. First shutter blade 61
runs in the gap between first separator plate 42 and sec-
ond separator plate 52.
[0025] Figure 12 illustrates the framing system shown
in Figure 11, but with the first shutter blade 61 and second
separator plate 52 removed. We can now see second
shutter blade 41, third shutter blade 71 and third sepa-
rator plate 54. Second shutter blade 41 and third shutter
blade 71 both run in the gap between second separator
plate 52 and third separator plate 54. Because the move-
ments of second shutter blade 41 and third shutter blade
71 are essentially orthogonal to each other, they may run
in the same slot and in contact with each other without
interfering with each other’s movement. This has the fur-
ther advantage that second shutter blade 41 and third
shutter blade 71 are as close to each other as possible
along the optical axis of the luminaire and thus will effec-
tively be in sharp focus in the optical system at the same
time. Note that that pivot point connections 40m and 40n
for shutter blade 41 are configured so that they protrude
on top of the blade 41 and flush on the other side (not
shown) while the pivot point connections 70m and 70n
for shutter blade 71 are configured so they protrude below
the blade (not shown) rather than on top. In this way the
pivot point connections do not interfere with the move-
ment of shutter blades 41 and 71 relative to each other.
The configuration of these blades is such that they always
overlap. There is no combination of positions of these
blades that they do not overlap and thus lose their orien-
tation in the stack.
[0026] Figure 13 illustrates the framing system 18
shown in Figure 12, but with second shutter blade 41
removed.
[0027] Figure 14 illustrates the framing system shown
in Figure 13, but with third shutter blade 71 and third
separator plate 54 removed. We can now see fourth shut-
ter blade 51 and fourth separator plate 56. Fourth shutter

blade 51 runs in the gap between third separator plate
54 and fourth separator plate 56.
[0028] In the embodiment shown in Figures 11, 12, 13
and 14, the stack of shutter blades and separator plates
run as follows:

[0029] It can be seen from these Figures that each of
the four shutter blades has an associated separator plate
such that the pin on each blade runs in the slot of its
associated separator plate. As previously described
these pins provide both location for the shutter blades
and a pivot point for the shutter blade to rotate around.
In one embodiment the pin 40i on second shutter blade
41 may extend through the slots 52a and 42a in both
second separator plate 52 and first separator plate 42.
Similarly the pin 70i on the third shutter blade 71 may
extend through the slots 54a and 56a in both the third
separator plate 54 and fourth separator plate 56. This
construction removes limitations on the length of the pins
and thus simplifies and facilitates the manufacture and
assembly of the mechanism. In the embodiment shown,
the pins on first and second shutter blades face in a first
direction while those on the third and fourth shutter blades
face in a second direction, opposite to the first direction.
Additionally, in the embodiment shown the first and sec-
ond shutter blades generally enter the light beam from
opposite sides and the third and fourth shutter blades
generally enter the light beam from opposite sides.
[0030] In other less preferred embodiments there may
be a separation plate between the second and third shut-
ter blades. However, in embodiments without such a sep-
aration plate it is important at least some portion(s) of
blades without separation plates overlap so they do not
lose their order in the stack. In other embodiments the
order of stack may be different provided that the pin that
constrains the movement of its shutter blade does not
interfere with the movement of another shutter blade. Ad-
ditionally in other embodiments the spacer plates may
each have multiple slots to accommodate the move-
ments of extended pins for shutter blades to which they
are not immediately adjacent.
[0031] Note also that in the embodiment shown both
of the separator plates 52 and/or 54 also serve as aper-
tures for the optical system.
[0032] Figure 15 shows an illustration of an embodi-
ment of the invention with all shutter blades and separator
plates removed. This reveals the eight motor shafts, two

1st separator plate 42
1st shutter blade 61
2nd separator/aperture plate 52

2nd shutter blade 41
3rd shutter blade 71
3rd separator/aperture plate 54
4th shutter blade 51
4th separator plate 56
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for each shutter blade. In one embodiment, the entire
shutter mechanism comprising the four shutter blades,
four separator plates and all associated motors and link-
ages may further be rotated around the optical axis of
the luminaire as one piece. Figures 16 and 17 may be
compared with Figure 6 to illustrate how this rotation is
achieved.
[0033] The shutter mechanism comprising the four
shutter blades, four separator plates, rotation motor 37
and all associated shutter blade motors and linkages are
mounted on plate 33 which is free to rotate around the
optical axis of the luminaire within roller bearings 35a,
35b, 35c and 35d. System rotation motor output shaft 32
is fitted with gear wheel pinion 34. Gear wheel pinion 34
engages with geared track 36 which is fixed to the static
portion of the framing shutter module. As motor 37 and
thus motor shaft 32 rotates, gear wheel pinion 34 will
move along fixed geared track 36 thus rotating plate 33
and the attached framing shutter mechanism. Figure 16
shows the system where gear wheel pinion 34 has rotat-
ed such that it has moved from the bottom end of track
36 to the center of track 36, and Figure 17 shows the
system where gear wheel pinion 34 has rotated such that
it has moved to the top of track 36. Through such a mech-
anism the framing shutter system may be rotated and
positioned at any angle between the extremes of track
36. In one embodiment the total possible angular excur-
sion may be greater than 90°, approximately 120°.
[0034] Although a gear system is illustrated for the ro-
tation of plate 33 the invention is not so limited and any
system for rotating plate 33 may be utilized. In other em-
bodiments the plate rotation may be effected through di-
rect drive, belt drives, friction drives, or other mecha-
nisms well known in the art. In the illustrated embodiment
of the invention all motors are stepper motors. In other
embodiments other motor types may be employed.
[0035] In the embodiment of the luminaire illustrated
in the figures, the operator may adjust the optical systems
to provide a hard or soft focus on shutter blade edges
and thus produce hard or soft edges to the light beam.
[0036] There is no restriction in this description on the
type of light source to be utilized with the invention. Any
kind of light source as known in the art may be used
including, but not limited to, incandescent, high intensity
discharge, LED, OLED, and Plasma.
[0037] The embodiment described utilizes the same
diameter of apertures on the second and third separator
plates 52 and 54, such that, when using the horizontal
shutter blades 41 and 61, the beam can be focused on
the aperture of the second separator plate 52 between
those two blades, and when using the vertical shutter
blades 51 and 71, the light can be focused on the aperture
of the third separator plate 54 between those two blades
with no change in aperture size. The apertures in the first
and fourth separator plates 42 and 56 may be larger in
diameter than those in the second and third separator
plates 52 and 54.
[0038] The design of the described invention using link-

age bars and separator plates allows for the mechanism
to be very thin. The shutter blades are constrained and
guided by the separator plates which prevent any buck-
ling or twisting. A thin framing shutter mechanism has
the advantage that all four shutter blades are close to the
same optical plane, and thus may be in the focal plane
of the projection optic. This allows all four blades to be
in sharp focus, or all four blades to be in soft focus, si-
multaneously.
[0039] 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 scope of the disclosure.

Claims

1. An automated luminaire optical system with a fram-
ing shutter system (18) Comprising:

a plurality of shutter blades (41, 51, 61, 71), each
shutter blade (41, 51, 61, 71) driven by a five-
bar linkage (40c, 40d, 40g, 40h) driven by two
motors (40a, 40e), where each shutter blade
(41, 51, 61, 71) is one of the bars in the five-bar
linkage (40c, 40d, 40g, 40h);
where movement of each shutter blade (41, 51,
61, 71) is constrained by a spacer plate (42, 52,
54, 56);
where the movement of each shutter blade (41,
51, 61, 71) is further constrained by a pin (40i)
fixed to the five-bar linkage (40c, 40d, 40g, 40h)
which is constrained to travel in a slot (42a) in
the spacer plate (42);
and where
the pin (40i) whose motion is constrained by the
slot (42a) in the spacer plate (42) protrudes from
the shutter blade (41); characterized in that
the pin (40i) is equidistant from the linkage con-
nections to the shutter blade (41, 51, 61, 71).

2. The luminaire of claim 1 where at least one of the
spacer plates (42, 52, 54, 56) provides a circular ap-
erture (38) for the optical system of the luminaire
(16).

3. The luminaire of claim 2 where the circular aperture
(38) is interleaved between at least two shutter
blades (41, 51, 61, 71).

4. The luminaire of any of the preceding claims where
the luminaire (16) comprises two pairs of opposing
shutter blades (41, 51, 61, 71), and where the second
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pair (51, 71) is configured orthogonally to the first
pair (41, 61).

5. The luminaire of claim 4 where the order of the shut-
ter blades (41, 51, 61, 71) and spacer plates (42, 52,
54, 56) are stacked as follows:

first spacer plate (42);
first blade (61) of first shutter blade pair (41, 61);
second spacer plate (52);
second blade (41) of first shutter blade pair (41,
61); first blade (71) of second shutter blade pair
(51, 71); third spacer plate (54);
second blade (51) of second shutter blade pair
(51, 71); and
fourth spacer plate (56).

6. The luminaire of claim 5 where the second spacer
plate (52) provides the optical system with the circu-
lar aperture (38).

7. The luminaire of claim 5 where the first spacer plate
(42) provide the optical system with the circular ap-
erture (38).

8. The luminaire of claim 6 where the third spacer plate
(54) also provides the optical system with the circular
aperture (38).

9. The luminaire of any of the preceding claims where
the framing shutter system (18) is mounted to a car-
rier articulated to rotate the framing shutter system
(18) about a cross-section of the optical system.

10. The luminaire of any of claims 2-9 where the pin (40i)
is configured to constrain a central portion of the
shutter blade (41) to move in a direction radial to the
circular aperture (38).

11. The luminaire of any of the preceding claims where
the shutter blade (41) is configured to rotate about
the pin (40i) to provide rotation of the shutter blade
(41).

Patentansprüche

1. Automatisiertes optisches Leuchtensystem mit ei-
nem Framing-Verschlusssystem (18) umfassend:

mehrere Verschlusslamellen (41, 51, 61, 71),
wobei jede Verschlusslamelle (41, 51, 61, 71)
von einem Fünfgelenkgetriebe (40c, 40d, 40g,
40h) angetrieben wird, das von zwei Motoren
(40a, 40e) angetrieben wird, wobei jede Ver-
schlusslamelle (41, 51, 61, 71) eine der Stangen
in dem Fünfgelenkgetriebe (40c, 40d, 40g, 40h)
ist;

wobei die Bewegung jeder Verschlusslamelle
(41, 51, 61, 71) von einer Distanzplatte (42, 52,
54, 56) eingeschränkt wird;
wobei die Bewegung jeder Verschlusslamelle
(41, 51, 61, 71) ferner durch einen Stift (40i) ein-
geschränkt wird, der an dem Fünfgelenkgetrie-
be (40c, 40d, 40g, 40h) befestigt ist und so ein-
geschränkt ist, dass er sich in einem Schlitz
(42a) in der Distanzplatte (42) bewegt;
und wobei
der Stift (40i), dessen Bewegung durch den
Schlitz (42a) in der Distanzplatte (42) einge-
schränkt ist, von der Verschlusslamelle (41) her-
vorsteht; dadurch gekennzeichnet, dass
der Stift (40i) von den Gelenkverbindungen zur
Verschlusslamelle (41, 51, 61, 71) gleichabstän-
dig ist.

2. Leuchte nach Anspruch 1, wobei mindestens eine
der Distanzplatten (42, 52, 54, 56) eine kreisförmige
Apertur (38) für das optische System der Leuchte
(16) bereitstellt.

3. Leuchte nach Anspruch 2, wobei die kreisförmige
Apertur (38) zwischen mindestens zwei Verschluss-
lamellen (41, 51, 61, 71) verschränkt ist.

4. Leuchte nach einem der vorhergehenden Ansprü-
che, wobei die Leuchte (16) zwei Paare gegenüber
liegender Verschlusslamellen (41, 51, 61, 71) um-
fasst, und wobei das zweite Paar (51, 71) orthogonal
zum ersten Paar (41, 61) angeordnet ist.

5. Lichtquelle nach Anspruch 4, wobei die Verschluss-
lamellen (41, 51, 61, 71) und Distanzplatten (42, 52,
54, 56) in der folgenden Reihenfolge gestapelt sind:

erste Distanzplatte (42);
erste Lamelle (61) des ersten Verschlusslamel-
lenpaars (41, 61);
zweite Distanzplatte (52);
zweite Lamelle (41) des ersten Verschlussla-
mellenpaars (41, 61);
erste Lamelle (71) des zweiten Verschlussla-
mellenpaars (51, 71);
dritte Distanzplatte (54);
zweite Lamelle (51) des zweiten Verschlussla-
mellenpaars (51, 71); und
vierte Distanzplatte (56).

6. Leuchte nach Anspruch 5, wobei die zweite Distanz-
platte (52) eine kreisförmige Apertur (38) für das op-
tische System vorsieht.

7. Leuchte nach Anspruch 5, wobei die erste Distanz-
platte (42) die kreisförmige Apertur (38) für das op-
tische System vorsieht.

11 12 



EP 3 058 270 B1

8

5

10

15

20

25

30

35

40

45

50

55

8. Leuchte nach Anspruch 6, wobei auch die dritte Dis-
tanzplatte (54) die kreisförmige Apertur (38) für das
optische System vorsieht.

9. Leuchte nach einem der vorhergehenden Ansprü-
che, wobei das Framing-Verschlusssystem (18) an
einem Träger befestigt ist, der gelenkig ist, um das
Framing-Verschlusssystem (18) um einen Quer-
schnitt des optischen Systems zu drehen.

10. Leuchte nach einem der Ansprüche 2-9 wobei der
Stift (40i) so konfiguriert ist, dass er einen Mittelab-
schnitt der Verschlusslamelle (41) auf die Bewegung
in eine Richtung radial zur kreisförmigen Apertur (38)
einschränkt.

11. Lichtquelle nach einem der vorhergehenden An-
sprüche, wobei die Verschlusslamelle (41) so konfi-
guriert ist, dass sie sich um den Stift (40i) dreht, um
Drehung der Verschlusslamelle (41) vorzusehen.

Revendications

1. Système optique de luminaire automatisé ayant un
système d’obturateur de cadrage (18) comprenant :

une pluralité de lames d’obturateur (41, 51, 61,
71), chaque lame d’obturateur (41, 51, 61, 71)
étant entraînée par une tringlerie à cinq barres
(40c, 40d, 40g, 40h) entraînée par deux moteurs
(40a, 40e), chaque lame d’obturateur (41, 51,
61, 71) étant l’une des barres dans la tringlerie
à cinq barres (40c, 40d, 40g, 40h) ;
un mouvement de chaque lame d’obturateur
(41, 51, 61, 71) étant contraint par une plaque
d’espacement (42, 52, 54, 56);
le mouvement de chaque lame d’obturateur (41,
51, 61, 71) étant en outre contraint par une bro-
che (40i) fixée à la tringlerie à cinq barres (40c,
40d, 40g, 40h) qui est contrainte à se déplacer
dans une fente (42a) dans la plaque d’espace-
ment (42) ; et
la broche (40i), dont le mouvement est contraint
par la fente (42a) dans la plaque d’espacement
(42), faisant saillie à partir la lame d’obturateur
(41) ;
caractérisé par le fait que
la broche (40i) est équidistante des liaisons de
tringlerie à la lame d’obturateur (41, 51, 61, 71).

2. Luminaire selon la revendication 1, dans lequel au
moins une des plaques d’espacement (42, 52, 54,
56) fournit une ouverture circulaire (38) pour le sys-
tème optique du luminaire (16).

3. Luminaire selon la revendication 2, dans lequel
l’ouverture circulaire (38) est intercalée entre au

moins deux lames d’obturateur (41, 51, 61, 71).

4. Luminaire selon l’une quelconque des revendica-
tions précédentes, le luminaire (16) comprenant
deux paires de lames d’obturateur opposées (41,
51, 61, 71), et la seconde paire (51, 71) étant confi-
gurée orthogonalement à la première paire (41, 61).

5. Luminaire selon la revendication 4, dans lequel les
lames d’obturateur (41, 51, 61, 71) et les plaques
d’espacement (42, 52, 54, 56) sont empilées dans
l’ordre suivant :

première plaque d’espacement (42) ;
première lame (61) d’une première paire de la-
mes d’obturateur (41, 61) ;
deuxième plaque d’espacement (52) ;
deuxième lame (41) d’une première paire de la-
mes d’obturateur (41, 61) ;
première lame (71) d’une seconde paire de la-
mes d’obturateur (51, 71) ;
troisième plaque d’espacement (54) ;
deuxième lame (51) d’une seconde paire de la-
mes d’obturateur (51, 71) ; et
quatrième plaque d’espacement (56).

6. Luminaire selon la revendication 5, dans lequel la
deuxième plaque d’espacement (52) fournit au sys-
tème optique l’ouverture circulaire (38).

7. Luminaire selon la revendication 5, dans lequel la
première plaque d’espacement (42) fournit au sys-
tème optique l’ouverture circulaire (38).

8. Luminaire selon la revendication 6, dans lequel la
troisième plaque d’espacement (54) fournit égale-
ment au système optique l’ouverture circulaire (38).

9. Luminaire selon l’une quelconque des revendica-
tions précédentes, dans lequel le système d’obtura-
teur de cadrage (18) est monté sur un support arti-
culé pour faire tourner le système d’obturateur de
cadrage (18) autour d’une section transversale du
système optique.

10. Luminaire selon l’une quelconque des revendica-
tions 2 à 9, dans lequel la broche (40i) est configurée
pour contraindre une partie centrale de la lame d’ob-
turateur (41) à se déplacer dans une direction radiale
par rapport à l’ouverture circulaire (38).

11. Luminaire selon l’une quelconque des revendica-
tions précédentes, dans lequel la lame d’obturateur
(41) est configurée pour tourner autour de la broche
(40i) pour assurer la rotation de la lame d’obturateur
(41).
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