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(57) ABSTRACT

A lighting fixture comprising a light source, an exit lens and
an XY beam manipulating system is disclosed. The XY
beam manipulating system is arranged along an optical axis
of the lighting fixture between the light source and an outer
surface of the exit lens. The XY beam manipulating system
is configured to perform movements within a plane and with
two degrees of freedom, thereby causing an exiting light
beam of the lighting fixture to move in accordance with a
selected movement pattern.

15 Claims, 15 Drawing Sheets
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1
LIGHTING FIXTURE WITH AN XY BEAM
MANIPULATING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to the Furopean Patent
Application titled “A LIGHTING FIXTURE WITH AN XY
BEAM MANIPULATING SYSTEM,” filed on May 2,
2022, and having application number 22171181.5. The
subject matter of this related application is hereby incorpo-
rated herein by reference.

FIELD OF THE INVENTION

The present disclosure relates to a lighting fixture, such as
a moving head. The lighting fixture according to the disclo-
sure comprises an XY beam manipulating system for cre-
ating optical projection effects.

BACKGROUND OF THE INVENTION

It is sometimes desirable to create optical projection
effects, such as shapes, stationary patterns or moving pat-
terns. Various approaches have previously been applied to
obtain this.

Gobo projection systems, in which a gobo performs
rotating movements, have been known for several years. In
these systems, the possible movements of the optical pro-
jection effects are limited to rotational movements. Further-
more, the possible moving speed is limited.

Animation systems and framing systems have also been
applied for creating optical projection effects. Contrary to
the gobo projection systems, these systems rely on rotational
movements as well as linear movements, thereby allowing
for a wider selection of possible movement patterns of the
optical projection effects. However, for these systems the
possible moving speed is also limited.

Finally, a laser-based system may be applied for creating
optical projection effects. In these systems, a mirror is
typically moved with two or three degrees of freedom, e.g.,
tilted about two or three axes, thereby moving the projection
of a beam emitted from a laser. This allows for essentially
unlimited movement patterns of the optical projection
effects. However, this requires dedicated equipment, and it
is therefore a costly solution. Furthermore, lasers have many
safety restrictions, i.e., may not be pointed towards humans.

SUMMARY

It is an object of embodiments of the disclosure to provide
a lighting fixture with the capability of a creating optical
projection effects in a cost-effective manner.

It is a further object of embodiments of the disclosure to
provide a method for controlling a lighting fixture in order
to create optical projection effects in a cost-effective manner.

According to a first aspect the disclosure provides a
lighting fixture comprising a light source, an exit lens and an
XY beam manipulating system, the XY beam manipulating
system being arranged along an optical axis of the lighting
fixture between the light source and an outer surface of the
exit lens, wherein the XY beam manipulating system is
configured to perform movements within a plane/planar
surface and with two degrees of freedom, thereby causing an
exiting light beam of the lighting fixture to move in accor-
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2

dance with a selected movement pattern. Accordingly, a
planar movement is obtained for the XY beam manipulating
system.

Thus, according to the first aspect, the disclosure provides
a lighting fixture, e.g., in the form of a moving head. The
lighting fixture comprises a light source and an exit lens.
Accordingly, light generated by the light source travels
through the lighting fixture and exits the lighting fixture via
the exit lens. The path of the light through the lighting fixture
defines an optical axis of the lighting fixture.

The lighting fixture further comprises an XY beam
manipulating system. The XY beam manipulating system is
arranged along the optical axis of the lighting fixture
between the light source and an outer surface of the exit lens.
In the present context the term ‘XY beam manipulating
system’ should be interpreted to mean a system which is
capable of manipulating a light beam by means of transla-
tional movements within a two-dimensional plane. Accord-
ingly, the light beam generated by the light source can be
manipulated by means of the XY beam manipulating system
before it exits the lighting fixture via the exit lens. Thereby
the projection of the light beam is also manipulated.

The XY beam manipulating system is configured to
perform movements within a plane and with two degrees of
freedom. Since the XY beam manipulating system performs
movements within a plane, it takes up limited space, and
thereby it is possible to accommodate it within a lighting
fixture which also comprises other parts and is capable of
performing other lighting tasks, without resulting in a bulky
lighting fixture. This also allows the capability of creating
optical projection effects in a cost-effective manner.

Since the XY beam manipulating system performs move-
ments with two degrees of freedom within a planar surface,
it is possible to create a wide selection of movement patterns
for the optical projection effects.

Thus, a flexible system for creating optical projection
effects is provided in a cost-effective manner, and without
the need for dedicated equipment.

According to a second aspect, the disclosure provides a
method for controlling a lighting fixture according to the
first aspect of the disclosure, the method comprising the
steps of:

selecting a desired movement pattern for a light beam

exiting the exit lens,
obtaining at least one transfer function between the
selected movement pattern and input parameters for the
XY beam manipulating system,

generating input parameters for the XY beam manipulat-
ing system, based on the at least one transfer function,
and

operating the XY beam manipulating system in accor-

dance with the generated input parameters.

In the method according to the second aspect of the
disclosure, a lighting fixture as described above is con-
trolled. Accordingly, a person skilled in the art would readily
understand that any feature described in combination with
the first aspect of the disclosure could also be combined with
the second aspect of the disclosure, and vice versa. In
particular, any remarks set forth above are equally appli-
cable here.

According to the method, a desired movement pattern for
a light beam exiting the exit lens, and thereby the lighting
fixture, is initially selected. Thus, it is selected which optical
projection effect it is desired to create, and a movement
pattern which provides this is selected. The movement
pattern may, e.g., be selected among a number of predefined



US 11,982,425 B2

3

movement patterns. As an alternative, a movement pattern
which has not been previously defined may be designed and
selected.

Next, at least one transfer function between the selected
movement pattern and input parameters of the XY beam
manipulating system is obtained. The obtained transfer
function provides a correspondence between the selected
movement pattern and the input parameters of the XY beam
manipulating system. Thus, by applying the selected move-
ment pattern to the transfer function, input parameters for
the XY beam manipulating system are obtained, which will
cause the XY beam manipulating system to perform move-
ments within a plane, in such a manner that the light beam
exiting the lighting fixture moves in accordance with the
selected movement pattern.

Accordingly, input parameters for the XY beam manipu-
lating system are generated, based on the at least one transfer
function, and the XY beam manipulating system is then
operated in accordance with the generated input parameters.
As described above, this will cause the exiting light beam to
move in accordance with the selected movement pattern,
and thereby the desired optical projection effect is created.
As described above with reference to the first aspect of the
disclosure, this is obtained in an easy and cost effective
manner, and without requiring a bulky lighting fixture.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments will now be described in further detail
with reference to the accompanying drawings in which

FIG. 1 is a cross sectional view of a prior art lighting
fixture,

FIGS. 2 and 3 are cross sectional views of a lighting
fixture according to a first embodiment of the disclosure,

FIG. 4 illustrates an XY beam manipulating system for
use in the lighting fixture of FIGS. 2 and 3,

FIGS. 5a-5¢ show the XY beam manipulating system of
FIG. 4 in three different positions,

FIG. 6 shows the beam manipulating system of FIG. 4 and
a selection of movement patterns,

FIGS. 7a and 7b illustrate an alternative XY beam
manipulating system for use in the lighting fixture of FIGS.
2 and 3,

FIGS. 8-11 are cross sectional views of a lighting fixture
according to a second embodiment of the disclosure,

FIG. 12 is a perspective view of an XY beam manipulat-
ing system for use in the lighting fixture of FIGS. 8-11,

FIGS. 13a-13d show the XY beam manipulating system
of FIG. 12 in four different positions, and

FIG. 14 illustrates a method according to an embodiment
of the disclosure.

DETAILED DESCRIPTION

FIG. 1 is a cross sectional view of a prior art lighting
fixture 1. The lighting fixture 1 comprises a base 2, a yoke
3 and a head 4. The head 4 includes a light source 5, in the
form of a plurality of LEDs, a gate 6, a zoom and focus
system 7 and an exit lens 8. Light generated by the light
source 5 passes through the gate 6 and the zoom and focus
system 7, and exits the head 4 via the exit lens 8, thereby
defining an optical path through the head 4.

The head 4 further includes a framing system 9 arranged
at the gate 6, the framing system 9 comprising movable
blades 10 which can be moved partly into and out of the light
beam in order to define a light passage. The exiting light
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beam forms an optical projection 11 which is defined by the
positions of the movable blades 10 and by the zoom and
focus system 7.

FIGS. 2 and 3 are cross sectional views of a lighting
fixture 1 according to a first embodiment of the disclosure.
The lighting fixture 1 of FIGS. 2 and 3 is similar to the
lighting fixture 1 of FIG. 1, and it will therefore not be
described in detail here.

However, the lighting fixture 1 of FIGS. 2 and 3 com-
prises an XY beam manipulating system 12 forming part of
the framing system 9. The XY beam manipulating system 12
comprises a movable blade 10 defining a light passage.
Thereby only a small portion of the light generated by the
light source 5 passes through the XY beam manipulating
system 12. This results in an optical projection 11 being
smaller than the optical projection 11 illustrated in FIG. 1.

The XY beam manipulating system 12 can move the
movable blade 10 essentially freely in XY directions, i.e.
within a plane being substantially transverse to the optical
path through the lighting fixture 1. This causes the light
passage defined in the movable blade 10 to perform corre-
sponding movements in the XY directions, and this in turn
causes the optical projection 11 to move. Thus, by moving
the movable blade 10 in accordance with a certain move-
ment pattern will cause the optical projection 11 to move in
accordance with a corresponding movement pattern. If the
movements of the movable blade 10 are performed suffi-
ciently fast, the resulting optical projection will appear as a
stationary figure with the shape of the movement pattern,
rather than as a moving optical projection 11.

FIGS. 2 and 3 show the movable blade 10 of the XY beam
manipulating system 12 in two different positions, and
thereby with the optical projection 11 in two different
positions. The XY beam manipulating system 12 will be
described in further detail below with reference to FIGS.
4-7.

FIG. 4 illustrates one embodiment of an XY beam
manipulating system 12 for use in the lighting fixture 1 of
FIGS. 2 and 3. The XY beam manipulating system 12
comprises a movable blade 10 defining a light passage 13 in
the form of a small through-going hole.

The movable blade 10 is connected to two actuators 14 via
respective motorised bars 15 and passive bars 16. Thereby
the movable blade 10 forms an intermediate bar in a five-bar
linkage, and the movable blade 10 can be moved by appro-
priately operating the actuators 14.

The XY beam manipulating system 12 further comprises
ablade guide 17 comprising a slot 18, and the movable blade
10 comprises a pin 19 which extends through the slot 18.
Thereby the movements of the movable blade 10 are
restricted to movements which cause the pin 19 to move
linearly along the slot 18. Accordingly, the slot 18 and the
pin 19 removes one degree of freedom, thereby ensuring that
a given combination of the positions of the actuators 14 can
only result in one position of the movable blade 10. Thereby
it is avoided that the system is underdetermined. This allows
for accurate movements of the movable blade 10, and
thereby of the light passage 13.

FIGS. 5a-5¢ show the XY beam manipulating system 12
of FIG. 4 with the movable blade 10 in three different
positions. From the position illustrated in FIG. 5a, it is
desired to move the light passage 13 towards the right, as
illustrated by arrow 20. In order to obtain this, actuator 14a
needs to be rotated in a counter-clockwise direction, while
actuator 145 is also rotated in a counter-clockwise direction.
This will cause motorised bar 154 to move upwards in the
drawing, while motorised bar 156 moves downwards. The
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passive bars 16a, 165 and the restriction provided by the slot
18 and the pin 19 will then cause the movable blade 10 to
perform a movement which results in the desired movement
of the light passage 13.

In FIG. 54, the movement described above has been
completed. It is now desired to move the light passage 13
downwards and towards the left, as illustrated by arrow 20.
In order to obtain this, actuator 14a needs to be rotated in a
clockwise direction, while actuator 145 is rotated slightly in
a counter-clockwise direction. This will cause motorised bar
15a to move downwards in the drawing, while motorised bar
156 moves slightly downwards, thereby resulting in the
desired movement of the movable blade 10 and the light
passage 13, due to the passive bars 164, 165, the slot 18 and
the pin 19.

In FIG. 5¢, the movement described above has been
completed. It is now desired to move the light passage 13
upwards and towards the left, as illustrated by arrow 20, i.e.
towards the position illustrated in FIG. 5a. In order to obtain
this, actuator 14a needs to be rotated slightly in a counter-
clockwise direction, while actuator 145 is rotated in a
clockwise direction. This will cause motorised bar 154 to
move slightly in an upwards direction in the drawing, while
motorised bar 1556 also moves upwards, thereby resulting in
the desired movement of the movable blade 10 and the light
passage 13.

By sequentially operating the actuators 14a, 145 in the
manner described above, and thereby sequentially moving
the light passage 13 between the respective positions illus-
trated in FIGS. 54, 56 and 5c¢, the light passage 13 is moved
in accordance with a triangular movement pattern. This will,
in turn, cause the optical projection defined by the light
passage 13 to follow a corresponding triangular movement
pattern. Since the weight of the motorised bars 154, 155, the
passive bars 16a, 165 and the movable blade 10 is relatively
low, it is possible to perform the movements described
above in a fast manner, e.g. repeating the triangular move-
ment pattern with a frequency of at least 3 Hz, such as at
least 5 Hz, at least 10 Hz, at least 15 Hz, or even at least 20
Hz. This will create an illusion of an optical projection in the
form of a stationary triangular object, rather than a small
optical projection following a triangular movement pattern.

FIG. 6 shows the XY beam manipulating system 12 of
FIGS. 4 and 5a-5¢, with the triangular movement pattern 21
illustrated. Furthermore, a number of alternative movement
patterns are shown, which could be obtained by appropri-
ately operating the actuators 14a, 145.

FIGS. 7a and 7b show an alternative XY beam manipu-
lating system 12 for use in the lighting fixture 1 of FIGS. 2
and 3. The XY beam manipulating system 12 of FIGS. 7a
and 7b is very similar to the XY beam manipulating system
of FIGS. 4 and 5a-5¢, and it will therefore not be described
in detail here. However, in the XY beam manipulating
system 12 of FIGS. 7a and 7b, a light passage pattern 22,
rather than a simple light passage, is defined in the movable
blade 10. Accordingly, the optical projection being moved
when moving the movable blade 10 has the shape of the light
passage pattern 22, rather than the shape of a simple spot.

FIGS. 7a and 7b show the movable blade 10 in two
different positions.

FIGS. 8-11 are cross sectional views of a lighting fixture
1 according to a second embodiment of the disclosure. The
lighting fixture 1 of FIGS. 8-11 is very similar to the lighting
fixture 1 of FIGS. 2 and 3, and it will therefore not be
described in detail here.

However, in the lighting fixture 1 of FIGS. 8-11, the XY
beam manipulating system 12 is connected to the exit lens
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8, rather than forming part of the framing system 9. Thus, in
the lighting fixture 1 of FIGS. 8-11, the optical projection 11
is moved by moving the exit lens 8 within an XY plane by
means of the XY beam manipulating system 12. FIGS. 8-11
show the exit lens 8, and thereby the optical projection 11,
in four different positions, which can be reached by appro-
priately operating the XY beam manipulating system 12.

FIG. 12 is a perspective view of an alternative embodi-
ment of an XY beam manipulating system 12 for use in the
lighting fixture 1 of FIGS. 8-11. An exit lens 8 is connected
directly to the XY beam manipulating system 12, in such a
manner that an arm 23 holding the exit lens 8 can move
along a first slide 24a, and the first slide 24a can move along
a second slide 245. The first slide 244 and the second slide
24b thereby define two directions of movement, which are
perpendicular to each other, thereby defining XY move-
ments of the arm 23, and thereby the exit lens 8, within a
plane and with two degrees of freedom.

A driving belt 25 interconnects two driving pulleys 26a,
264 and six passive pulleys 27, and is connected to the arm
23 at connecting point 28. Two actuators 14, one of which
is shown, are connected to the respective driving pulleys
26a, 26b. Thereby, operating one of the actuators 14 causes
the corresponding driving pulley 26a, 265 to rotate, thereby
affecting the driving belt 25. Coordinated operation of the
two actuators 14 will thereby cause a desired movement of
the exit lens 8. This will be explained in further detail below
with reference to FIGS. 13a-134.

FIGS. 13a-135 show the XY beam manipulating system
12 of FIG. 12 with the exit lens 8 in four different positions.
In order to move the exit lens 8 from the position illustrated
in FIG. 13a to the position illustrated in FIG. 134, both of
the driving pulleys 26a, 265 should be rotated in a counter-
clockwise direction, at approximately the same speed. This
will cause the driving belt 25 to pull the arm 23 towards the
left, along the first slide 24a, without moving the first slide
24a along the second slide 245, thereby moving the exit lens
8 directly towards the left.

Similarly, rotating both of the driving pulleys 26a, 265 in
a clockwise direction, at approximately the same speed, will
cause the exit lens 8 to move directly towards the right, e.g.
from the position illustrated in FIG. 135 to the position
illustrated in FIG. 13a.

In order to move the exit lens 8 from the position
illustrated FIG. 13a to the position illustrated in FIG. 13¢,
driving pulley 26a should be rotated in a clockwise direc-
tion, while driving pulley 265 is rotated in a counter-
clockwise direction, at approximately the same speed. This
will cause a pull in the driving belt 25 which causes the first
slide 24a to move upwards along the second slide 245,
without moving the arm 23 along the first slide 244, thereby
moving the exit lens 8 directly in an upwards direction.

Similarly, rotating driving pulley 264 in a counter-clock-
wise direction, while rotating driving pulley 265 in a clock-
wise direction, at approximately the same speed, will cause
the exit lens 8 to move directly in a downwards direction,
e.g. from the position illustrated in FIG. 13¢ to the position
illustrated in FIG. 13a.

In summary, rotating both of the driving pulleys 26a, 265
in the same direction at approximately the same speed, will
cause the exit lens 8 to move in a left-right direction, and
rotating the driving pulleys 26a, 265 in opposite direction at
approximately the same speed, will cause the exit lens 8 to
move in an up-down direction. Furthermore, appropriately
operating the driving pulleys 26a, 265 in a coordinated
manner will cause the exit lens 8 to move in a direction
which includes left-right movement as well as up-down
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movement. Accordingly, by appropriately selecting direc-
tion as well as speed of the rotation of each of the driving
pulleys 26a, 265 in a coordinated and appropriate manner,
the exit lens 8 can be moved along any desired direction
within the plane defined by the slides 24a, 245. Thereby the
exit lens 8 can be moved in accordance with a selected
movement pattern.

FIG. 14 illustrates a method according to an embodiment
of the disclosure. The method illustrated in FIG. 14 is
applied for controlling an XY beam manipulating system 12
of the kind illustrated in FIGS. 4, 5a-5¢, 6 and 7a-7b. It
should, however, be noted that the method may also be
applied for controlling an XY beam manipulating system 12
of the kind illustrated in FIGS. 12 and 134-134d, or in any
other kind of XY beam manipulating system 12 falling
within the scope of present disclosure.

At step 29 a desired movement pattern for an optical
projection is selected, and at step 30 speed size and rotation
speed of the movement pattern is selected.

At step 31 an XY data set corresponding to the selected
movement pattern is obtained by consulting a database
comprising previously calculated XY data sets for a number
of predefined movement patterns.

At step 32 a transfer function is obtained between the XY
data set and input parameters for the XY beam manipulating
system 12, and thereby between the selected movement
pattern and the input parameters for the XY beam manipu-
lating system 12. The input parameters are in the form of
angular positions of the actuators 14a, 146 of the XY beam
manipulating system 12, which will position the light pas-
sage 13 in the respective XY positions defining the selected
movement pattern

At step 33 atime series of actuator angles for the actuators
14a, 1454 is created, which causes the light passage 13 to
sequentially follow the XY positions defining the selected
movement pattern.

Finally, at step 34 the time series created at step 33 is
executed, thereby causing the actuators 14a, 145 be rotate in
accordance with the time series of actuator angles. This
causes the movable blade 10 to move in such a manner that
the light passage 13 follows the selected movement pattern.

From the above said some general conclusions can be
drawn as will be discussed below.

The lighting fixture may, e.g., comprise a base, a yoke and
a head. In this case the light source, the exit lens and the XY
beam manipulating system may form part of the head.

The optical axis of the lighting fixture may remain essen-
tially unaltered by the XY beam manipulating system.
According to this embodiment, the optical axis of the
lighting fixture, and thereby the path which the light travels
through the lighting fixture, remains essentially unaltered,
and thereby essentially unaffected, by the XY beam manipu-
lating system. Accordingly, the XY beam manipulating
system does not affect the direction of the light exiting the
lighting fixture. This is contrary to prior art laser based
systems, where a mirror changes the direction of the light,
and thereby alters the optical axis of the lighting fixture.

The lighting fixture may further comprise a zoom and
focus system arranged between the light source and the exit
lens, and the XY beam manipulating system may be
arranged between the light source and the zoom and focus
system.

According to this embodiment, light emitted from the
light source passes through the XY beam manipulating
system before it reaches the exit lens. Thus, the XY beam
manipulating system may be arranged in an interior part of
the lighting fixture. More particularly, the XY beam manipu-
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lating system is arranged between the light source and a
zoom and focus system. In the present context the term
‘zoom and focus system’ should be interpreted to mean a
system forming part of the lighting fixture which is applied
for zooming and/or focusing the light which exits the
lighting fixture. The zoom and focus system may comprise
one or more suitable lenses.

Thus, according to this embodiment, the light which
reaches the zoom and focus system has already been
manipulated by the XY beam manipulating system, and
thereby it is the manipulated beam which is zoomed and
focused by the zoom and focus system. This provides a sharp
result for the projected light beam.

For instance, the XY beam manipulating system may be
or form part of a framing system arranged inside the lighting
fixture at or near an optical focal point.

By arranging the XY beam manipulating system at or near
an optical focal point, it is ensured that the image created by
the XY beam manipulating system is sharp and in focus.
Thereby the resulting optical projection is also sharp and in
focus.

By designing the XY beam manipulating system as a part
of a framing system, the XY beam manipulating system
forms part of a component which is already present in such
lighting fixtures, and thereby minimal design changes are
required in order to accommodate the XY beam manipulat-
ing system inside existing lighting fixture designs. This may
even allow for retrofitting existing lighting fixtures with this
feature.

The framing system may comprise at least one movable
blade defining a light passage or a light passage pattern, and
the XY beam manipulating system may be configured to
move the movable blade within a plane and with two degrees
of freedom.

According to this embodiment, only light corresponding
to the light passage or light passage pattern defined by the
movable blade is allowed to pass the XY beam manipulating
system. Thus, the light passage or light passage pattern
determines the shape and the position of the light which is
allowed to pass the XY beam manipulating system.

Furthermore, the position of the light which is allowed to
pass the XY beam manipulating system is determined by the
movements of the movable blade within the plane. Since the
movable blade is configured to move with two degrees of
freedom, it is possible to allow the light passing through the
light passage or light passage pattern to follow a wide
selection of possible movement patterns, simply by manipu-
lating the movable blade to move in a corresponding move-
ment pattern.

According to this embodiment, it may be possible to move
the optical projection very fast, since the mass of such a
movable blade may be small.

The framing system may further comprise at least one
blade guide comprising a slot, and the at least one blade may
comprise a pin extending from the blade and through the slot
of the blade guide, the blade guide thereby restricting
movements of the blade.

According to this embodiment, the movements of the
movable blade are restricted to movements defined by the
engagement between the slot and the pin. However, this also
ensures that the movements of the movable blade are well
defined, and that, e.g., rotating movements can be performed
in a simple manner.

The at least one movable blade may constitute an inter-
mediate bar in a five-bar linkage between two sets of outer
bars, each set of outer bars comprising a motorised bar and
a passive bar.
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According to this embodiment, the movements of the
movable blade, within the plane and with two degrees of
freedom, are brought about by appropriately manipulating
the motorised bars, and transferring movements of the
motorised bars to the movable blade, via the passive bars.
Such an arrangement is easy to manipulate, and the selection
of possible movement patterns is wide, thus providing high
flexibility in an easy manner and with low costs.

The framing system may further comprise two or more
actuators, each actuator being operatively attached to one of
the motorised bars. According to this embodiment, the
motorised bars are manipulated by means of respective
actuators. Each actuator may, e.g., comprise a motor, such as
an electrical motor, being operatively connected to the
corresponding motorised bar.

As an alternative to defining a light passage or a light
passage pattern in a movable blade, a light passage, e.g. in
the form of an aperture, may be formed by appropriately
positioning two or more movable blades relative to each
other. The two or more movable blades may then be moved
in unison or in a coordinated manner, thereby moving the
formed light passage or aperture, essentially in the manner
described above. In this case the movable blades may form
part of a framing system which is already present in the
lighting fixture, and thereby the capability of creating optical
projection effects may be obtained without introducing
additional components in the lighting fixture.

As an alternative to positioning the XY beam manipulat-
ing system in the interior part of the lighting fixture, such as
between the light source and a zoom and focus system, the
XY beam manipulating system may be connected to or form
part of the exit lens.

According to this embodiment, the exit lens is moved in
order to provide the XY beam manipulation which creates
the optical projection effects, rather than moving a compo-
nent or a system arranged inside the lighting fixture. One
advantage of this embodiment is that the loss of light in the
XY beam manipulating system is minimised. For instance,
the light source may be very small, e.g. only a single LED,
and the entire light beam may be manipulated by the XY
beam manipulating system being connected to or forming
part of the exit lens.

The XY beam manipulating system may comprise an XY
table connected to the exit lens, the XY table being config-
ured to cause the exit lens to perform XY movements within
a plane and with two degrees of freedom.

This is an easy manner of providing XY manipulation at
the exit lens.

The XY beam manipulating system may be configured to
repeat a selected movement pattern with a frequency of at
least 3 Hz, such as at least 5 Hz, at least 10 Hz, at least 15
Hz, or even at least 20 Hz. When a movement pattern is
repeated at such frequencies, the human eye will perceive
the created optical projection as a fixed object with an
outline corresponding to the movement pattern, rather than
as a moving object following the outline of the movement
pattern. Accordingly, an illusion of a fixed projected figure
is created with simple and cost effective means.

As far as the method is concerned, the following can be
deduced.

The step of obtaining at least one transfer function may
comprise obtaining XY data sets for the selected movement
pattern and generating a transfer function between the XY
data sets and input parameters for the XY beam manipulat-
ing system.

According to this embodiment, when obtaining the trans-
fer function, XY positions of the XY beam manipulating
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system, which results in the exiting light beam moving in
accordance with the selected movement pattern, are initially
identified, thereby obtaining XY data sets for the selected
movement pattern. A transfer function is then generated
between the XY data sets and input parameters for the XY
beam manipulating system, where the input parameters
cause the XY beam manipulating system to move in accor-
dance with the XY data sets, and thereby in accordance with
the selected movement pattern.

The step of generating input parameters for the XY beam
manipulating system may comprise consulting a look-up
table.

According to this embodiment, the transfer function may
be or include the look-up table. The look-up table may
include pre-calculated input parameters for the XY beam
manipulating system which causes the XY beam manipu-
lating system to move in such a manner that a light beam
passing through the XY beam manipulating system is
manipulated to follow a number of selectable movement
patterns. Thus, once a movement pattern has been selected,
relevant input parameters for the XY beam manipulating
system are readily available by means of the look-up table.
Thereby only limited processing power is required during
operation of the lighting fixture.

This embodiment is particularly relevant in the case that
the movement pattern is selected among a number of pre-
defined movement patterns.

The XY beam manipulating system may be or form part
of'a framing system arranged inside the lighting fixture, the
framing system comprising at least one movable blade, and
the step of generating input parameters for the XY beam
manipulating system may comprise generating actuator
angles for one or more actuators being operatively attached
to the at least one movable blade.

According to this embodiment, the input parameters
specify how to manipulate the one or more actuators in order
to cause them to move the at least one movable blade in a
manner which causes the exiting light beam to follow the
selected movement pattern.

What is claimed is:

1. A lighting fixture comprising:

a light source;

an exit lens; and

an XY beam manipulating system, the XY beam manipu-

lating system being arranged along an optical axis of
the lighting fixture between the light source and an
outer surface of the exit lens,

wherein the XY beam manipulating system is configured

to perform movements within a plane and with two
degrees of freedom, thereby causing an exiting light
beam of the lighting fixture to move in accordance with
a selected movement pattern.

2. The lighting fixture according to claim 1, wherein the
optical axis of the lighting fixture remains essentially unal-
tered by the XY beam manipulating system.

3. The lighting fixture according to claim 1, wherein the
lighting fixture further comprises a zoom and focus system
arranged between the light source and the exit lens, and
wherein the XY beam manipulating system is arranged
between the light source and the zoom and focus system.

4. The lighting fixture according to claim 1, wherein the
XY beam manipulating system is or forms part of a framing
system arranged inside the lighting fixture at or near an
optical focal point.

5. The lighting fixture according to claim 4, wherein the
framing system comprises at least one movable blade defin-
ing a light passage or a light passage pattern, and wherein the



US 11,982,425 B2

11

XY beam manipulating system is configured to move the
movable blade within a plane and with two degrees of
freedom.

6. The lighting fixture according to claim 5, wherein the
framing system further comprises at least one blade guide
comprising a slot, and wherein the at least one movable
blade comprises a pin extending from the at least one
movable blade and through the slot of the blade guide, the
blade guide thereby restricting movements of the at least one
movable blade.

7. The lighting fixture according to claim 5, wherein the
at least one movable blade constitutes an intermediate bar in
a five-bar linkage between two sets of outer bars, each set of
outer bars comprising a motorised bar and a passive bar.

8. The lighting fixture according to claim 7, wherein the
framing system further comprises two or more actuators,
each actuator being operatively attached to one of the
motorised bars.

9. The lighting fixture according to claim 1, wherein the
XY beam manipulating system is connected to or forms part
of the exit lens.

10. The lighting fixture according to claim 9, wherein the
XY beam manipulating system comprises an XY table
connected to the exit lens, the XY table being configured to
cause the exit lens to perform XY movements within a plane
and with two degrees of freedom.

11. The lighting fixture according to claim 1, wherein the
XY beam manipulating system is configured to repeat a
selected movement pattern with a frequency of at least 3 Hz.

12. A method for controlling a lighting fixture comprising
a light source, an exit lens, and an XY beam manipulating
system, the method comprising the steps of:
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selecting a desired movement pattern for a light beam
exiting the exit lens,

obtaining at least one transfer function between the
selected desired movement pattern and input param-
eters for the XY beam manipulating system,

generating input parameters for the XY beam manipulat-
ing system, based on the at least one transfer function,
and

operating the XY beam manipulating system in accor-
dance with the generated input parameters to perform
movements within a plane and with two degrees of
freedom.

13. The method according to claim 12, wherein the step
of obtaining at least one transfer function comprises obtain-
ing XY data sets for the selected desired movement pattern
and generating a transfer function between the XY data sets
and input parameters for the XY beam manipulating system.

14. The method according to claim 12, wherein the step
of generating input parameters for the XY beam manipulat-
ing system comprises consulting a look-up table.

15. The method according to claim 12, wherein the XY
beam manipulating system is or forms part of a framing
system arranged inside the lighting fixture, the framing
system comprising at least one movable blade, and wherein
the step of generating input parameters for the XY beam
manipulating system comprises generating actuator angles
for one or more actuators being operatively attached to the
at least one movable blade.
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