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(57) ABSTRACT

A flag actuation system for a lighting fixture is disclosed.
The flag actuation system includes an actuator, an actuator
axle connected to and drivable by the actuator, and at least
two flags, each flag being movable between a first position
in which the flag is arranged in an optical path defined by the
flag actuation system, and a second position in which the
flag is arranged out of the optical path. Each flag is indi-
vidually and detachably connectable to the actuator axle via
a magnetic actuator connection, and each flag is retainable
in the first position using a first magnetic retaining connec-
tion and in the second position using a second magnetic
retaining connection.
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1
FLAG ACTUATION SYSTEM FOR A
LIGHTING FIXTURE

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims the priority of co-pending Euro-
pean patent application titled “A FLAG ACTUATION SYS-
TEM FOR A LIGHTING FIXTURE,” filed on Apr. 5, 2022,
and having application number EP 22166687.8. The subject
matter of this related application is hereby incorporated
herein by reference.

FIELD OF THE VARIOUS EMBODIMENTS

The present disclosure relates to a flag actuation system
for a lighting fixture. The flag actuation system is highly
flexible as well as cost effective to manufacture. The dis-
closure further relates to a lighting fixture with such a flag
actuation system, and to a method for controlling such a flag
actuation system.

BACKGROUND

In lighting fixtures, such as automatic lighting fixtures,
multiple flags driven by actuators are used to form and
colour the light. Actuators, such as stepper motors, are
among the most expensive components of lighting fixtures.
Furthermore, the actuators add weight to the lighting fixture
and occupy the limited space available in the lighting fixture.

In some prior art lighting fixtures, each beam forming flag
is driven by a separate actuator. This allows each flag to be
moved independently of the other flags, thereby providing
high flexibility with regard to which flags to position in the
light beam, and thereby with regard to forming and colour-
ing the light. However, this comes at the price of added
costs, weight and volume of the multiple actuators.

SUMMARY

Embodiments of the present disclosure provide a flag
actuation system for a lighting fixture, which is highly
flexible without introducing high manufacturing costs.
According to a first aspect of the disclosure, a flag actuation
system for a lighting fixture, the flag actuation system
defining an optical path through the flag actuation system,
and the flag actuation system comprising:

an actuator,

an actuator axle connected to and drivable by the actuator,

and

at least two flags, each flag being movable between a first

position in which the flag is arranged in the optical
path, and a second position in which the flag is arranged
out of the optical path,
wherein each flag is individually and detachably connectable
to the actuator axle via a magnetic actuator connection, and
each flag is retainable in the first position by means of a first
magnetic retaining connection and in the second position by
means of a second magnetic retaining connection.

Thus, according to the first aspect, the flag actuation
system is of a kind which can be used in a lighting fixture.
The flag actuation system defines an optical path through the
flag actuation system. When the flag actuation system is
mounted in a lighting fixture, a light beam generated by the
lighting fixture will pass through the flag actuation system
along the optical path. Accordingly, the optical path defines
how the light travels through the flag actuation system.
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The flag actuation system comprises an actuator and an
actuator axle connected to and drivable by the actuator.
Thus, when the actuator is operated, the actuator axle rotates
accordingly. The actuator may, e.g., be or comprise a motor,
such as a stepper motor.

The flag actuation system further comprises at least two
flags. Each flag is movable between a first position in which
the flag is arranged in the optical path, and a second position
in which the flag is arranged out of the optical path. Thus,
the first and second positions represent extremities of the
allowed movements of the flags, and each of the flags is
allowed to move into and out of the optical path. It should
be noted that, since the flags are allowed to move between
the first position and the second position, a given flag may
be positioned at any position between the first and second
positions, at a given point in time, e.g. because the flag is in
the process of moving between the first and second posi-
tions, or because it is simply positioned there.

The flags may, e.g., include or be provided with frosted
glass, beam shaper glass, colour filter, a gobo pattern, or any
other relevant feature being suitable for forming or colour-
ing a light beam. Thus, when a flag is arranged in the optical
path, the feature defined by that flag is applied to a light
beam passing through the optical path of the flag actuation
system.

Each flag is individually and detachably connectable to
the actuator axle via a magnetic actuator connection.
Accordingly, each of the at least two flags is connectable to
one and the same actuator, via the actuator axle, and each of
the at least two flags can thereby be moved between the first
and the second positions by appropriately operating the
actuator. Thus, a separate actuator is not required for each
flag, and thereby the manufacturing costs and the weight of
the flag actuation system are reduced as compared to prior
art flag actuation systems.

Since the flags are individually connectable to the actuator
axle, each of the flags can be connected the actuator axle
completely independently of whether or not any of the other
flags are connected to the actuator axle. Thereby it is
possible to move any of the flags or any combination of flags
into or out of the optical path, thereby obtaining a flexibility
which is essentially as good as if each of the flags had been
connected to a separate actuator. The magnetic connections
between the flags and the actuator axle, herein denoted the
magnetic actuator connections, ensure that the connection
between a given flag and the actuator axle is detachable,
thereby allowing the actuator axle to move without moving
that flag, if this should be desired.

Furthermore, each flag is retainable in the first position by
means of a first magnetic retaining connection and in the
second position by means of a second magnetic retaining
connection. Thereby, when a flag has been moved to either
the first position or the second position by means of the
actuator, and the magnetic actuator connection between the
flag and the actuator axle is disconnected, the flag will
remain in the respective first or second position, due to the
relevant magnetic retaining connection. This ensures that the
actuator axle can subsequently be moved without moving
the flag along. It also ensures that the flag remains in the
desired position, even during movements of a moving head
having the flag actuation system mounted therein, and the
gravitational effects caused thereby, until the magnetic
actuator connection is re-established in order to deliberately
move the flag.

Accordingly, each of the at least two flags can be selec-
tively and individually connected to the actuator axle of a
single actuator, and thereby be moved along when the
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actuator axle is rotated due to operation of the actuator.
Thereby a high flexibility in terms of combinations of flags
being moved into or out of the optical path defined by the
flag actuation system is obtained at low manufacturing costs
and without increasing the weight of the flag actuation
system.

The at least two flags may be mounted pivotally on the
actuator axle. According to this embodiment, the actuator
axle rotates relative to the flags when the flags are not
connected to the actuator axle via the magnetic actuator
connection, and the flags rotate along with the actuator axle
when the magnetic actuator connection is established.

The magnetic actuator connection may comprise an
adapter part mounted fixedly on the actuator axle, the
adapter part thereby moving along with the actuator axle
during operation of the actuator, the adapter part having at
least one magnet mounted thereon, an angular position of the
actuator axle and the adapter part thereby defining angular
position of the at least one magnet relative to an initial
angular position.

According to this embodiment, the flags are connected to
the actuator axle by means of the adapter part. The adapter
part is fixedly connected to the actuator axle, and thereby
moves along when the actuator axle is rotated by appropri-
ately operating the actuator. When a given flag is connected
to the adapter part, it is thereby also connected to the
actuator axle.

The adapter part has at least one magnet mounted thereon.
When the adapter part rotates along with the actuator axle,
the position of each magnet will also be moved accordingly.
Thus, when the actuator axle rotates, due to appropriate
operation of the actuator, the adapter part, as well as the at
least one magnet mounted thereon, performs a rotating or
angular movement. Accordingly, an angular position of the
actuator axle and the adapter part defines an angular position
of each of the at least one magnet mounted on the adapter
part, relative to an initial angular position. The initial angular
position may be an arbitrary starting position, a position
which may be considered neutral with regard to operation of
the flag actuation system, or any other suitable kind of initial
position. The angular movements may be performed relative
to an aperture plate forming part of the flag actuation system,
the aperture plate having an aperture formed therein which
forms part of the optical path through the flag actuation
system.

The at least one magnet mounted on the adapter part may
be applied for establishing magnetic actuator connections to
the flags, when the magnet(s) is/are arranged in specified
angular positions. Thus, the angular position of the at least
one magnet may be decisive for whether or not a magnetic
actuator connection can be established with a given flag.

Each flag may have at least one actuator magnet mounted
thereon, and a given flag may be magnetically connected to
the adapter part when the adapter part is arranged in an
angular position where one of the magnets of the adapter
part is aligned with an actuator magnet of the flag.

According to this embodiment, the manner in which the
magnets are positioned on the adapter part and on the flags
determines which angular positions of the adapter part result
in alignment of a magnet on the adapter part and an actuator
magnet on a given flag, and which thereby results in the flag
being magnetically connected to the adapter part, thereby
allowing the flag to be moved along when the actuator axle
and the adapter part are rotated.

According to one embodiment, the adapter part may have
at least two magnets mounted thereon, and each flag may
have at least one actuator magnet mounted thereon. In this
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case, an actuator magnet mounted on a given flag may be
magnetically connected to the adapter part by aligning the
actuator magnet with any of the magnets mounted on the
adapter part. Thereby a magnetic actuator connection can be
established to a given flag in at least two different angular
positions of the adapter plate. This allows for selectively
connecting various combinations of flags to the adapter part.

As an alternative, the adapter part may have only one
magnet mounted thereon, and each flag may at least two
actuator magnets mounted thereon. This will also allow each
flag to be magnetically connected to the adapter part at two
or more different angular positions, thereby allowing for
selective connection of various combinations of flags to the
adapter part, similar to the embodiment described above.

The magnets of the adapter part and the actuator magnets
of the flags may be arranged with substantially identical
distance to the actuator axle, e.g. with substantially identical
radial distance to the actuator axle. According to this
embodiment, the magnets are essentially arranged on a
circle. Thereby it is ensured that a given magnet mounted on
the adapter part can be aligned with any actuator magnet
mounted on any of the flags, simply by moving the adapter
part to an appropriate angular position.

A position of the actuator magnet on a first flag may differ
from a position of the actuator magnet on a second flag.
According to this embodiment, when the actuator magnet of
the first flag is aligned with a specific magnet of the adapter
part, then the actuator magnet of the second flag will not be
arranged in alignment with the same magnet of the adapter
part. Thus, if the first flag as well as the second flag are to
be connected to the adapter part, then their respective
actuator magnets need to be aligned with separate magnets
of the adapter part. Thereby it is possible to select angular
positions of the adapter part where none of the flags are
connected to the adapter part, only the first flag is connected
to the adapter part, only the second flag is connected to the
adapter part, and the first flag as well as the second part is
connected to the adapter part, respectively.

Thus, the positions of the actuator magnets on the flags
may determine angular positions of the adapter part where
the respective actuator magnets are aligned with a magnet of
the adapter part, the positions of the actuator magnets on the
flags thereby defining angular positions of the adapter part
where the respective flags are magnetically connected to the
adapter part.

The flag actuation system may further comprise a first
mechanical end stop and a second mechanical end stop, and
the flags may abut the first mechanical end stop when they
are in the first position, and the flags may abut the second
mechanical end stop when they are in the second position.

According to this embodiment, the flags are physically
restricted from moving beyond the first and second posi-
tions, respectively, due to the flags abutting the first and
second mechanical end stops. In the case that the flags are
magnetically connected to an adapter part, as described
above, further movement of the adapter part when a flag has
reached the first or second position may cause the magnetic
connection between the flag and the adapter part to be
disrupted, e.g. because the relevant magnets are moved out
of alignment.

The first mechanical end stop and the second mechanical
end stop may be separate structures, e.g. arranged on oppo-
site sides of a zone in which the flags are allowed to move.
In this case the mechanical end stops may be in abutment
with side edges of the flags when the flags are in the first and
second positions, respectively.
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As an alternative, the first mechanical end stop and the
second mechanical end stop may form part of a single
structure, e.g. protruding through openings, e.g. in the form
of slits, formed in the flags. In this case the mechanical end
stop may be in abutment with oppositely arranged edges of
the openings when the flags are in the first and second
positions, respectively.

The first mechanical end stop and/or the second mechani-
cal end stop may be at least partly made from a magnetic or
magnetisable material, and each flag may comprise a first
retaining magnet establishing the first magnetic retaining
connection with the first mechanical end stop when the flag
is in the first position and a second retaining magnet estab-
lishing the second magnetic retaining connection with the
second mechanical end stop when the flag is in the second
position.

According to this embodiment, when a given flag is
arranged in abutment with one of the mechanical end stops,
a magnetic retaining connection is established between the
flag and the mechanical end stop, due to the relevant
retaining magnet, and because the mechanical end stop is
either magnetic or magnetisable. Thereby the flag is not only
prevented from moving beyond the mechanical end stop, it
is also magnetically retained in abutment with the mechani-
cal end stop.

It should be noted that, in the case that the mechanical end
stops are made from a magnetic material, it should be
ensured that the magnetic force between the magnetic mate-
rial of the end stops and the retaining magnets on the flags
is an attractive force.

A magnetic force defined by the magnetic actuator con-
nection may be larger than a magnetic force defined by the
first magnetic retaining connection and larger than a mag-
netic force defined by the second magnetic retaining con-
nection.

According to this embodiment, if a given flag is magneti-
cally connected to the actuator axle, via an established
magnetic actuator connection, and the flag is also magneti-
cally retained at the first position or the second position, then
movements of the actuator axle will cause the magnetic
retaining connection to be disrupted, while the magnetic
actuator connection is maintained. Thereby the flag will be
moved along with the actuator axle, away from the first or
second position, where it was previously retained.

The flag actuation system may comprise at least three
flags. In the case that the flag actuation system is of a kind
which comprises an adapter part with one or more magnets
mounted thereon, this may require and additional adapter
plate for each additional flag more than two, in order to
ensure that all possible combinations of flags can be con-
nected to the actuator axle.

The flag actuation system may further comprise position
determining means for determining the position of the flags
and/or the actuator axle.

According to this embodiment, it is possible to keep track
of the exact position of the flags and/or the actuator axle.
This may be relevant in order to plan how to operate the
actuator in order to cause the flags to move in a desired
manner. The position determining means may, e.g., be or
comprise a Hall sensor, an optical sensor or switch, or any
other suitable kind of device being capable of determining
the position of a moving part.

The position determining means may be applied for
resetting the system, in order to ensure that the flags are at
a given position of the actuator. During operation, it can be
checked whether or not the flag is where it is supposed to be,
i.e. the actual position may be checked ‘on the fly’.
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The position determining means may be arranged in one
position, in which case the position of a flag is determined
when it passes the position of the position determining
means. This is a cost effective way of keeping track of the
positions of the flags. As an alternative, the absolute posi-
tions of the flags may be determined continuously or very
frequently, such as several times per second.

According to a second aspect of the disclosure, a lighting
fixture comprises a base, a yoke and a head, the head
including a light source, a gate, a zoom and focus system, an
exit lens, and a flag actuation system. The lighting fixture
may, e.g., be in the form of a moving head. Since the lighting
fixture according to these embodiments comprises a flag
actuation system according to the previously described
embodiments, the remarks set forth above with reference to
the flag actuation system are equally applicable here. Fur-
thermore, numerous beam forming systems, colour systems
and/or pattern systems may be arranged in the optical path.

The light generated by the light source passes through the
flag actuation system along the optical path defined by the
flag actuation system, and thereby the light beam is formed
and coloured in accordance with the features defined by the
flags which have been moved into the optical path defined by
the flag actuation system.

The flag actuation system may be arranged along an
optical axis of the head, between the light source and the exit
lens. For instance, the flag actuation system may be arranged
between the light source and the zoom and focus system, or
between the zoom and the focus.

According to a third aspect of the disclosure, a method for
controlling a flag actuation system according to the first
aspect, the method comprising the steps of:

selecting a combination of zero or more flags to be

arranged in the optical path defined by the flag actua-
tion system,

selecting a movement pattern of the actuator axle which

results in the selected combination of flags being
arranged in the optical path, and

operating the actuator in order to cause the actuator axle

to move in accordance with the selected movement
pattern.

It should be noted that a person skilled in the art would
readily recognise that any feature described in combination
with the first or second aspects could also be combined with
the third aspects, and vice versa.

In the method, it is initially decided which features are
required for forming and/or colouring a light beam in a
desired manner. A combination of zero or more flags is then
selected, which will provide the desired result, when these
flags are positioned in the optical path defined by the flag
actuation system. Thus, at this point it has been established
which flags need to be arranged in the optical path, and
which flags need to be arranged out of the optical path.
Assuming that it is also known which flags are currently
positioned in the optical path and which are not, it can also
be established which flags need to be moved into the optical
path, which flags need to be moved out of the optical path,
and which flags should remain where they are.

Next, a movement pattern of the actuator axle which
results in the selected combination of flags being arranged in
the optical path is selected. Accordingly, the selected move-
ment pattern ensures that the flags which need to be moved
into or out of the optical path are moved appropriately, and
in accordance with the findings in the previous step.

The selected movement pattern may, e.g., be in the form
of a sequence of clockwise and/or counter-clockwise move-
ments, e.g. in the form of steps of a specified length, of the
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actuator axle. For instance, the selected movement pattern
may ensure that the flags which need to be removed are
magnetically connected to the actuator axle, and subse-
quently moved along with the actuator axle until they are
positioned in or out of the optical path, as required.

The step of selecting a movement pattern may comprise
selecting the movement pattern among a set of predefined
movement patterns.

According to this embodiment, movement patterns which
result in specific movements of the flags can be derived
upfront, possibly even before the flag actuation system is put
into operation. When a specific combination of flags is
required during operation, the relevant movement pattern
can simply be selected from the set of predefined movement
patterns. This allows fast operation of the flag actuation
system with low processing power.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure 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,

FIG. 2 is a cross sectional view of a lighting fixture
according to some embodiments,

FIG. 3 is an exploded view of a flag actuation system
according to a first embodiment,

FIGS. 4-12 are perspective views of the flag actuation
system of FIG. 3 with the flags arranged in various positions,

FIG. 13 is a perspective view of a flag actuation system
according to a second embodiment, and

FIG. 14 illustrates a method for controlling a flag actua-
tion system according to some embodiments.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross sectional view of a prior art lighting
fixture 1, in the form of a moving head. 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 prior art flag actuation
system 9 arranged in the optical path between the gate 6 and
the zoom and focus system 7. The prior art flag actuation
system 9 comprises two flags 10, each being connected to a
separate actuator 11, in the form of a motor. Thus, each of
the flags 10 can be moved into or out of the optical path
independently of movements of the other flag 10. However,
this flexibility requires the presence of the two separate
actuators 11, thereby adding to the manufacturing costs and
the weight of the lighting fixture 1.

FIG. 2 is a cross sectional view of a lighting fixture 1
according to some embodiments. The lighting fixture 1 of
FIG. 2 is identical to the prior art lighting fixture of FIG. 1,
except that the prior art flag actuation system 9 has been
replaced by a flag actuation system 12 according to an
embodiment. The flag actuation system 12 comprises two
flags 13. Each flag 13 is individually and detachably con-
nectable to a single actuator 14 by means of a magnetic
actuator connection 15. Thereby each of the flags 13 can be
moved into or out of the optical path, independently of
movements of the other flag 13 but by means of only one
actuator 14. Thereby the flexibility of the prior art flag
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actuation system 9 illustrated in FIG. 1 is maintained, but the
manufacturing costs and the weight of the lighting fixture 1
are reduced.

FIG. 3 is an exploded view of a flag actuation system 12
according to a first embodiment. The flag actuation system
12 comprises an aperture plate 16 defining an aperture 17.
When the flag actuation system 12 is positioned in a lighting
fixture, the aperture 17 is arranged in the optical path of the
lighting fixture. Thereby the aperture 17 defines an optical
path through the flag actuation system 12.

The flag actuation system 12 further comprises an actua-
tor 14 and an actuator axle 18 which is connected to and
drivable by the actuator 14. Accordingly, when the actuator
14 is operated, the actuator axle 18 performs corresponding
rotating movements.

The flag actuation system 12 further comprises two flags
13a, 135, each being mounted pivotally on the actuator axle
18, and each being magnetically connectable to the actuator
axle 18, thereby allowing the flags 13a, 136 to move along
with the actuator axle 18 when it performs rotating move-
ments as described above. This will be described in further
detail below.

An adapter part 19 is arranged between the flags 13a, 135,
and mounted fixedly on the actuator axle 18. Thus, when the
actuator axle 18 performs rotating movements, the adapter
part 19 always rotates along.

The adapter part 19 has two magnets 20 mounted thereon,
and each of the flags 13a, 1356 has an actuator magnet 21a,
215 mounted thereon. When the adapter part 19 is in an
angular position where one of the magnets 20 is aligned with
the actuator magnet 21a, 215 of one of the flags 134, 135,
then a magnetic connection is established which connects
that flag 13a, 135 to the adapter part 19, and thereby to the
actuator axle 18. The flag 13a, 1356 then moves along when
the actuator axle 18 performs rotating movements.

It can be seen that the position of the actuator magnet 21a
on flag 13qa differs from the position of the actuator magnet
214 on flag 135. Thereby the actuator magnets 21a, 215 will
not be aligned with the same magnet 20 of the adapter part
19 simultaneously, i.e. at the same angular position of the
adapter part 19. Thereby angular positions of the adapter
part 19 exist, where zero, one or two of the flags 13a, 135
are magnetically connected to the adapter part 19. More
specifically, the adapter part 19 can be positioned in angular
positions where the following configurations are obtained:

1. None of the magnets 20 are aligned with an actuator
magnet 21a, 215.

2. One of the magnets 20 is aligned with actuator magnet
21a, but none of the magnets 20 are aligned with
actuator magnet 2164.

3. One of the magnets 20 is aligned with actuator magnet
215, but none of the magnets 20 are aligned with
actuator magnet 21a.

4. One of the magnets 20 is aligned with actuator magnet
21a and the other of the magnets 20 is aligned with
actuator magnet 2164.

In configuration (1) none of the flags 13a, 135 are
connected to the actuator axle 18, and the actuator axle 18
can rotate without moving any of the flags 13a, 135.

In configuration (2) flag 134 is connected to the actuator
axle 18, but flag 135 is not connected to the actuator axle 18.
Thus, flag 13a will rotate along when the actuator axle 18
performs rotating movements, and flag 136 will remain in its
current position. Accordingly, in configuration (2), flag 13a
can be moved as desired, independently of flag 135.

Similarly, in configuration (3) flag 135 is connected to the
actuator axle 18, but flag 13« is not connected to the actuator
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axle 18. Thus, flag 135 will rotate along when the actuator
axle 18 performs rotating movements, and flag 13a will
remain in its current position. Accordingly, in configuration
(3), flag 135 can be moved as desired, independently of flag
13a.

In configuration (4) flag 13a as well as flag 135 is
connected to the actuator axle 18. Accordingly, both flags
13a, 1354 are rotated along with the actuator axle 18 simul-
taneously.

The flag actuation system 12 further comprises a first
mechanical end stop 22 and a second mechanical end stop
23, the mechanical end stops 22, 23 being made from a
magnetic or magnetisable material. The mechanical end
stops 22, 23 prevent the flags 134, 136 from moving further
when they have been moved into abutment with one of the
mechanical end stops 22, 23. Accordingly, the rotating
movements of the flags 13a, 135 are limited to movements
between a position where they abut the first mechanical end
stop 22 and a position where they abut the second mechani-
cal end stop 23. In the position where the flags 13a, 135 abut
the first mechanical end stop 22, the flags 13a, 135 are
arranged in complete overlap with the aperture 17, and
thereby in the optical path through the flag actuation system
12. In the position where the flags 13a, 135 abut the second
mechanical end stop 23, the flags 13a, 135 are arranged with
no overlap with the aperture 17, and thereby completely out
of the optical path through the flag actuation system 12.
Thus, each of the flags 134, 135 is movable between a first
position in which it is arranged in the optical path and a
second position in which it is arranged out of the optical
path.

Each flag 13a, 135 is provided with a first retaining
magnet 24a, 245 and a second retaining magnet 25a, 25b.
When a flag 134, 135 is arranged in abutment with the first
mechanical end stop 22, a magnetic retaining connection is
established between the first mechanical end stop 22 and the
first retaining magnet 24a, 245 of that flag 13a, 135, thereby
retaining the flag 134, 135 in the first position, at least if the
magnetic connection between the flag 13a, 135 and the
adapter part 19 is disrupted.

Similarly, when a flag 13a, 136 is arranged in abutment
with the second mechanical end stop 23, a magnetic retain-
ing connection is established between the second mechani-
cal end stop 23 and the second retaining magnet 25a, 255 of
that flag 13a, 135, thereby retaining the flag 13a, 135 in the
second position.

FIGS. 4-12 are perspective views of the flag actuation
system 12 of FIG. 3 with the flags 13a, 136 in various
positions.

In FIG. 4 both of the flags 134, 135 are arranged in the
second position, i.e. in abutment with the second mechanical
end stop 23 and completely out of the optical path. Further-
more, the adapter part 19 is in an angular position where the
actuator magnet 21a of flag 13a as well as the actuator
magnet 215 of flag 135 is arranged in alignment with one of
the magnets (not visible in FIG. 4) of the adapter part 19.
Accordingly, rotating movements of the actuator axle 18 will
cause both of the flags 134, 135 to rotate along.

FIGS. 5 and 6 show the flags 134, 135 in an alternative
position. FIG. 5 is a slightly exploded view, in order to
reveal more details, and FIG. 6 shows the flag actuation
system 12 fully assembled.

In FIGS. 5 and 6, both of the flags 134, 135 are arranged
in the first position, i.e. in abutment with the first mechanical
end stop 22 and completely in the optical path. Furthermore,
similarly to the situation illustrated in FIG. 4, the actuator
magnets 21a, 215 of each of the flags 13a, 135 is aligned
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with one of the magnets 20 of the adapter part 19, and
thereby both of the flags 134, 135 will move along when the
actuator axle 18 rotates. Thus, the flags 13a, 136 have simply
been moved simultaneously from the position shown in FIG.
4 to the position shown in FIGS. 5 and 6 by rotating the
actuator axle 18.

FIGS. 7 and 8 show the flags 134, 1356 in yet an alternative
position, where FIG. 7 is a slightly exploded view and FIG.
8 shows the flag actuation system 12 fully assembled.

In FIGS. 7 and 8, one of the flags 13a is arranged in the
first position, as described above with reference to FIGS. 5
and 6, and the other flag 135 is arranged in the second
position, as described above with reference to FIG. 4. The
adapter part 19 is in an angular position where one of the
magnets 20 is aligned with the actuator magnet 21a of flag
13a. However, actuator magnet 215 of flag 135 is not
aligned with a magnet 20 of the adapter part 19. Thus, when
the actuator axle 18 rotates, flag 13a will move along, but
flag 135 will remain in the first position.

FIGS. 9 and 10 show the flags 134, 135 in yet an
alternative position, where FIG. 9 is a slightly exploded
view and FIG. 10 shows the flag actuation system 12 fully
assembled.

In FIGS. 9 and 10, flag 135 is arranged in the first position
and flag 13a in arranged in the second position, i.e. the
positions of the flags 13a, 135 are reversed as compared to
the situation illustrated in FIGS. 7 and 8. The adapter part 19
is in an angular position where one of the magnets 20 is
aligned with the actuator magnet 215 of flag 135. However,
actuator magnet 21qa of flag 13« is not aligned with a magnet
20 of the adapter part 19. Thus, in the situation illustrated in
FIGS. 9 and 10, it is flag 135 which will move along when
the actuator axle 18 rotates, while flag 134 will remain in the
second position.

FIGS. 11 and 12 show the flags 13a, 135 in yet an
alternative position, where FIG. 11 is a slightly exploded
view and FIG. 12 shows the flag actuation system 12 fully
assembled.

In FIGS. 11 and 12, flag 136 is arranged in the first
position, and flag 134 is in an intermediate position between
the first position and the second position. The adapter part 19
is in an angular position where one of the magnets 20 is
aligned with actuator magnet 21a of flag 134, and where
none of the magnets 20 are aligned with actuator magnet 215
of flag 135. Accordingly, flag 13a is moved along when the
actuator axle 18 rotates, and flag 135 remains in the first
position. Thus, flag 13a is in the process of being moved into
or out of the optical path.

FIG. 13 is a perspective view of a flag actuation system
12 according to a second embodiment. The flag actuation
system 12 of FIG. 13 is very similar to the flag actuation
system 12 illustrated in FIGS. 3-12, and it will therefore not
be described in detail here. However, the flag actuation
system 12 of FIG. 13 comprises three flags 13a, 135, 13c and
two adapter parts 19a, 196. Adapter part 19q is arranged
between flag 134 and flag 135, and adapter part 195 is
arranged between flag 135 and flag 13¢. Flag 13a and flag
135 are arranged in the first position, and flag 13¢ is arranged
in the second position.

Each of the adapter parts 19a, 195 has two magnets (not
visible) mounted thereon, and each of the flags 134, 135, 13¢
has an actuator magnet 21a, 215, 21¢ mounted thereon. One
of the magnets of adapter part 1956 is aligned with the
actuator magnet 21c¢ of flag 13¢. One of the magnets of
adapter part 19a is aligned with the actuator magnet 216 of
flag 134, and the other of the magnets of adapter part 19« is
aligned with the actuator magnet 21a of flag 13a. Accord-
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ingly, all of the flags 13a, 135, 13¢ are magnetically con-
nected to the actuator axle 18.

If the actuator axle 18 is rotated in a clockwise direction,
flag 13¢ will be retained by the second mechanical end stop
23, and adapter part 196 will rotate relative to flag 13c,
thereby disrupting the magnetic connection between flag 13¢
and adapter part 1956. Simultaneously, flag 13a¢ and 1356 will
be moved along with the actuator axle 18 towards the second
position and out of the optical path.

If the actuator axle 18 is rotated in a counter-clockwise
direction, flag 13a and flag 135 will be retained by the first
mechanical end stop, and the magnetic connections between
flags 13a, 135 and adapter part 19a¢ will be disrupted, while
flag 13¢ will move along with the actuator axle 18 towards
the first position and into the optical path.

FIG. 14 illustrates a method according to an embodiment
for controlling a flag actuation system comprising two flags.
The flag actuation system being controlled may, e.g., be the
flag actuation system illustrated in FIGS. 3-12.

The process is started at step 26. At step 27 the actuator
axle, and possibly an adapter part, is rotated 360°, in order
to ensure that both flags are moved to a specified position
and that none of the flags are magnetically connected to the
actuator axle.

At step 28 a combination of flags to be arranged in the
optical path is selected among four possible flag combina-
tions 29a, 295, 29c¢, 29d. Flag combination 29a specifies that
both flags should be arranged in the optical path. Flag
combination 295 specifies that only flag number 1 should be
arranged in the optical path. Flag combination 29¢ specifies
that only flag number 2 should be arranged in the optical
path. Finally, flag combination 29d specifies that none of the
flags should be arranged in the optical path.

Finally, a movement pattern 30a, 305, 30¢, 304 for the
actuator axle is selected which results in the specified flag
combination 29a, 295, 29¢, 294 being arranged in the optical
path. The movement pattern 30a, 305, 30c, 30d is selected
from a set of predefined movement patterns 30a, 305, 30c,
304, where each is uniquely associated with a flag combi-
nation 29a, 295, 29¢, 29d.

If both flags should be arranged in the optical path,
corresponding to flag combination 29a, then the actuator
axle must be rotated 90° in a counter-clockwise direction,
corresponding to movement pattern 30a.

If only flag number 1 should be arranged in the optical
path, corresponding to flag combination 294, then the actua-
tor axle must initially be rotated 270° in a clockwise
direction and subsequently rotated 45° in a counter-clock-
wise direction, corresponding to movement pattern 306.

If only flag number 2 should be arranged in the optical
path, corresponding to flag combination 29¢, then the actua-
tor axle must initially be rotated 90° in a clockwise direction
and subsequently rotated 45° in a counter-clockwise direc-
tion, corresponding to movement pattern 30c.

If none of flags should be arranged in the optical path,
corresponding to flag combination 294, then the actuator
axle must be rotated 360° in a clockwise direction, corre-
sponding to movement pattern 30d.

The invention claimed is:

1. A flag actuation system for a lighting fixture, the flag
actuation system defining an optical path through the flag
actuation system, and the flag actuation system comprising:

an actuator;

an actuator axle connected to and drivable by the actuator;

and
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at least two flags, each flag being movable between a first
position in which the flag is arranged in the optical
path, and a second position in which the flag is arranged
out of the optical path;

wherein each flag is individually and detachably connect-

able to the actuator axle via a magnetic actuator con-
nection, and each flag is retainable in the first position
by means of a first magnetic retaining connection and
in the second position by means of a second magnetic
retaining connection.

2. The flag actuation system according to claim 1, wherein
the magnetic actuator connection comprises an adapter part
mounted fixedly on the actuator axle, the adapter part
thereby moving along with the actuator axle during opera-
tion of the actuator, the adapter part having at least one
magnet mounted thereon, an angular position of the actuator
axle and the adapter part thereby defining angular position of
the at least one magnet relative to an initial angular position.

3. The flag actuation system according to claim 2, wherein
each flag has at least one actuator magnet mounted thereon,
and wherein a given flag is magnetically connected to the
adapter part when the adapter part is arranged in an angular
position where one of the magnets of the adapter part is
aligned with an actuator magnet of the flag.

4. The flag actuation system according to claim 3, wherein
the magnets of the adapter part and the actuator magnets of
the at least two flags are arranged with substantially identical
distance to the actuator axle.

5. The flag actuation system according to claim 3, wherein
a position of the actuator magnet on a first flag differs from
a position of the actuator magnet on a second flag.

6. The flag actuation system according to claim 5, wherein
the positions of the actuator magnets on the at least two flags
determine angular positions of the adapter part wherein
respective actuator magnets are aligned with a magnet of the
adapter part, the positions of the actuator magnets on the at
least two flags thereby defining angular positions of the
adapter part where respective flags are magnetically con-
nected to the adapter part.

7. The flag actuation system according to claim 1, further
comprising a first mechanical end stop and a second
mechanical end stop, wherein the flags abut the first
mechanical end stop when they are in the first position, and
the flags abut the second mechanical end stop when they are
in the second position.

8. The flag actuation system according to claim 7, wherein
the first mechanical end stop and/or the second mechanical
end stop is/are at least partly made from a magnetic or
magnetizable material, and wherein each flag comprises a
first retaining magnet establishing a first magnetic retaining
connection with the first mechanical end stop when the flag
is in the first position and a second retaining magnet estab-
lishing a second magnetic retaining connection with the
second mechanical end stop when the flag is in the second
position.

9. The flag actuation system according to claim 8, wherein
a magnetic force defined by the magnetic actuator connec-
tion is larger than a magnetic force defined by the first
magnetic retaining connection and larger than a magnetic
force defined by the second magnetic retaining connection.

10. The flag actuation system according to claim 1,
wherein the flag actuation system comprises at least three
flags.

11. The flag actuation system according to claim 1, further
comprising position determining means for determining the
position of the flags and/or the actuator axle.
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12. A lighting fixture comprising:
a base;
a yoke; and

a head, the head including:
a light source;
a gate;
a zoom and focus system; an exit lens; and
a flag actuation system;
wherein the flag actuation system comprises:
an actuator;
an actuator axle connected to and drivable by the
actuator; and
at least two flags, each flag being movable between a
first position in which the flag is arranged in an
optical path through the flag actuation system, and a
second position in which the flag is arranged out of
the optical path;
wherein each flag is individually and detachably con-
nectable to the actuator axle via a magnetic actuator
connection, and each flag is retainable in the first
position by means of a first magnetic retaining
connection and in the second position by means of a
second magnetic retaining connection.
13. The lighting fixture according to claim 12, wherein the
flag actuation system is arranged along an optical axis of the
head, between the light source and the exit lens.

14

14. A method for controlling a flag actuation system
comprising an actuator, an actuator axle connected to and
drivable by the actuator, and at least two flags, each flag
being movable between a first position in which the flag is

5 arranged in an optical path through the flag actuation system,

15

and a second position in which the flag is arranged out of the
optical path, wherein each flag is individually and detach-
ably connectable to the actuator axle via a magnetic actuator
connection, and each flag is retainable in the first position by
means of a first magnetic retaining connection and in the
second position by means of a second magnetic retaining
connection, the method comprising the steps of:
selecting a combination of zero or more flags to be
arranged in the optical path defined by the flag actua-
tion system;
selecting a movement pattern of the actuator axle which
results in the selected combination of zero or more flags
being arranged in the optical path; and
operating the actuator to cause the actuator axle to move
in accordance with the selected movement pattern.
15. The method according to claim 14, wherein the step
of selecting the movement pattern comprises selecting the
movement pattern among a set of predefined movement
patterns.



	Front Page
	Drawings
	Specification
	Claims

