
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

40
9 

92
0

B
1

��&�������
����
(11) EP 1 409 920 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
20.06.2007 Bulletin 2007/25

(21) Application number: 01929333.1

(22) Date of filing: 02.05.2001

(51) Int Cl.:
F21S 10/00 (2006.01) F21V 14/00 (2006.01)

F21W 131/406 (2006.01)

(86) International application number: 
PCT/DK2001/000299

(87) International publication number: 
WO 2001/084043 (08.11.2001 Gazette 2001/45)

(54) A LIGHTING FIXTURE

LEUCHTE

APPAREIL D’ECLAIRAGE

(84) Designated Contracting States: 
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU 
MC NL PT SE TR

(30) Priority: 03.05.2000 DK 200000731

(43) Date of publication of application: 
21.04.2004 Bulletin 2004/17

(73) Proprietor: N.V. ADB TTV Technologies SA
1930 Zaventem (BE)

(72) Inventors:  
• BROCKMANN, Thomas

DK-1424 København (DK)

• PLESNER, Peter, Igor, Werchenskij
DK-4720 Præsto (DK)

• POULSEN, Christian
DK-1620 Kobenhavn (DK)

(74) Representative: Claeys, Pierre et al
Gevers & Vander Haeghen, 
Intellectual Property House, 
Brussels Airport Business Park 
Holidaystraat 5
1831 Diegem (BE)

(56) References cited:  
EP-A1- 0 684 424 EP-A2- 0 563 483
WO-A1-99/67569 US-A- 4 210 955



EP 1 409 920 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to a lighting fixture for projecting a beam of light and for use for spot lighting in
connection with theater stages, cinema and television studios and the like, the fixture comprising:

- a light source arranged at one end of a housing having a light beam exit aperture at the opposite end thereof, the
light source and aperture being arranged generally concentric with a longitudinal or optical axis of the lighting fixture,

- light beam influencing means at least comprising one or more, preferably four, beam-shaping blades and preferably
also comprising other light influencing means such as one or more lenses and/or an iris and/or a pattern or gobo,
for influencing a light beam emitted by the light source and being arranged along the path of the light beam along
said longitudinal axis through the housing from the light source to the aperture, and

- adjustment means for adjusting the position of at least said one or more beam-shaping blades and preferably of all
said influencing means relative to said longitudinal axis.

[0002] The purpose of a lighting fixture as defined above is to produce a well-defined light beam or light cone with a
geometry, angle of conicity and focal point that may be altered manually or by remote control. A lighting fixture will
normally comprise a light source, a reflector, a beam-shaping gate with beam-shaping blades, a pattern or gobo, an iris,
a focusing lens, a zoom lens and a color filter as well as a suspension structure allowing the lighting fixture to be pivoted
vertically and horizontally.
[0003] The visible part of the light emitted by the light source is collected by the reflector and is sent towards the iris,
the gobo and the beam-shaping gate as a parallel light beam. The infrared part of the radiation from the light source
passes through the dichroic coating of the reflector and impinges on the inner surface of the housing surrounding the
light source, the heat being transported to the outer surface of the housing having cooling ribs for emitting the heat to
the surrounding atmosphere.
[0004] It is often necessary to be able to determine the geometry of the light beam and this is achieved by means of
the zoom lens varying the angle of conicity of the light cone and by shaping or cutting off the periphery of the light beam
by means of the beam-shaping gate with beam-shaping blades so as to obtain geometrical figures such as squares,
triangles, trapezes etc. The lenses project the light out through the aperture of the housing opposite the light source and
through the color filter at the front end of the lighting fixture. It is important that the different elements influencing the
shape and other characteristics of the light beam function as precisely as possible even when being influenced by the
heat radiated from the light source and not removed by means of the dichroic reflector. This entails that the location and
the configuration of the adjustment means for the beam-shaping blades, the gobo and iris are such that any bending
caused by the heat influence from the light beam be kept at a minimum.
[0005] Lighting fixtures of this type are often arranged in places where it is difficult to access them manually and it is
therefore of great importance that the adjustment means for adjusting the above-mentioned beam influencing means
be as easily accessed and as flexible as possible when manual operation of the adjustment means is required.
[0006] US Patent NO. 5,345,371 discloses a lighting fixture of the type in reference where the four beam-shaping
blades or shutters are slidingly insertable in slots from outside, the shutters being radially adjustable by gripping a holder
for each shutter and sliding the shutter in or realtive to the optical axis. The shutters may also be tilted manually to a
certain extent. However, a further tilting possibility is acieved by allowing the portion of the fixture containing the shutters
to be rotated as a unit around the axis. Thus is a complicated solution and needs manual acces to all holders of the
shutters as well as manipulation of the rotation means for rotating part of the fixture. Motorisation for remote control of
this design will be very complicated and costly.
[0007] US Patent No. 4,890,208 discloses a lighting fixture of the type in reference where four shutters are arranged
for motorized displacement radially towards the optical axis and motorized tilting by means of rack and pinion mechanisms.
This solution is complicated and has only limited tilting capability, i.e. displacement capability circumferentially around
the axis. Furthermore this solution is not weel suited for manual operation.
[0008] US Patent No 4,210,955 on the other hand discloses a lighting fixture substantially as defined in the preamble
of claim 1 of the present document.
[0009] It is an object of the invention to provide a lighting fixture of the type indicated, wherein access for manual
operation is convenient and not dependent on the orientation of the lighting fixture, wherein motorization for remote
control may be established in a simple and reliable manner and wherein the range of displacement circumferentially
around the optical axis is as great as possible.
[0010] According to the invention this object is achieved by at least the adjustment means corresponding to said one
or more beam-shaping blades and preferably all the adjustment means, which are arranged for rotation around said
longitudinal axis and are connected to a respective influencing means such that rotation of the adjustment means around
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said longitudinal axis adjusts the position of the respective influencing means relative to said longitudinal axis, comprise
an annular body arranged with the axis thereof substantially coinciding with said longitudinal axis and the annular body
comprises an outer rim for being engaged for applying rotative force thereto, the surface of said outer rim being provided
with friction enhancing means such as roughening means, rubber surfacing, projections or teeth. Hereby manual and
remote operation of the adjustment means is particularly simple and efficient.
[0011] Advantageously, the fixture further comprises one or more electrical motors connected to a respective drive
wheel engaging said outer rim of a respective annular body for applying rotative force thereto, and preferably the drive
wheel is a gear and the respective outer rim engaged by a respective gear is provided with teeth for meshing with the
teeth of said gear when said gear rotates.
[0012] For use in remote control of the lighting fixture with pre-determined positions of the light influencing means it
is advantageous that the annular body be provided with a position indicating means for indicating the angular position
of the annular body relative to said longitudinal axis. Hereby a reference point for the remote control operation is available
thereby eliminating errors and inaccuracies.
[0013] Advantageously, the position indicating means comprises an element that may be remotely sensed such as a
magnet or a gap, and the fixture further comprises remote sensing means for sensing the angular position of said element
relative to said longitudinal axis.
[0014] So as to obtain the greatest felxibility of adjustment and the greates range of adjustment, the adjustment means
for each of the one or more beam-shaping blades comprises radial adjustment means for adjusting the position of the
blade radially relative to said axis and circumferential adjustment means for adjusting the position of said blade circum-
ferentially around said axis.
[0015] A particularly simple and efficient as well as accurate embodiment of the light fixture according to the invention
is provided by the adjustment means for each of the one or more beam-shaping blades comprising two adjacent co-
centrical annular bodies or rings each connected to one point of the blade such that relative rotation of the two rings
alters the radial position of the blade.
[0016] In the currently preferred embodiment, the rings comprise guiding tracks recessed into the lateral surface of
each ring facing the other ring, and each blade comprises a body extending generally transversely to said axis and two
arms extending generally parallel to said axis, the arms each being provided with sliding connecting means for connecting
the respective arm to each of the rings and being adapted for being slidingly received in a guiding track in each of said rings.
[0017] In the following the invention will be explained more in detail in connection with preferred embodiments of a
lighting fixture according to the invention described solely by way of example with reference to the accompanying
drawings, where:

Fig. 1 is an isometric elevational view of a lighting fixture according to the invention for manual operation,

Fig. 2 is a partially cut-away view of the lighting fixture in Fig. 1 illustrating the internal configuration of the lighting
fixture,

Fig. 3 is a schematic cross-sectional view of the lighting fixture of Figs 1 and 2, the cross-section being taken along
a vertical plane containing the longitudinal or optical axis of the lighting fixture,

Fig. 4 is an enlarged scale view of the left-hand part of Fig. 3,

Fig. 5 is an isometric elevational view of the bottom half of the frame of the lighting fixture of Figs. 1 and 2,

Fig. 6 is an exploded view of the beam-shaping blades and adjustment rings of the fixture in Figs. 1 and 2,

Fig. 7 is an axial end view of the blades and rings shown in Fig. 6 in nested assembled condition,

Figs. 8 and 9 are schematic axial end views corresponding to Fig. 7 illustrating the adjustment of the beam-shaping
blades of Figs. 6-7,

Fig. 10 is an illustration of the constructive principles of the guiding tracks in the adjustment rings for the beam-
shaping blades,

Fig. 11 schematically illustrates an alternative embodiment of the beam-shaping blades and the adjustment mech-
anisms therefor,

Fig. 12 shows an isometric partly exploded view in larger scale of the position adjustment mechanism for the lenses
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shown in Fig. 2,

Fig. 13 shows an enlarged view of a detail of the construction shown in Fig. 12.

[0018] Referring now to Figs 1-5, a lighting fixture 1 according to the invention is suspended in a suspension fitting 2
having an aperture 3 for fixing the fitting 2 pivotably to a not shown support structure in a theater, a television studio or
the like. The fitting 2 is pivotably attached to the body of the lighting fixture 1 at 4, the attachment point being adjustable
by sliding the pivot attachment point 4 in a slit 5 in a frame 6 so as to compensate for change of balance because of
insertion or removal of different elements in the lighting fixture 1.
[0019] The lighting fixture 1 may thus be manually pivoted around two mutually substantially orthogonal axes allowing
the direction of a light beam emitted by the fixture to be any desired direction.
[0020] If it is desired to be able to remotely control the direction of the beam, the pivoting action may be achieved by
means of remotely controlled electrical motors in many different ways that will be obvious to those skilled in the art.
[0021] The frame 6 is generally U-shaped having two arms supporting the body of the lighting fixture 1 between said
arms. A series of toothed rims 7-18 are arranged for rotation around a longitudinal or optical axis 19 (see Fig. 3). The
teeth of the toothed rims are configured such that the teeth of a pinion of a drive unit may engage and mesh therewith
if the light beam influencing facilities of the lighting fixture operated by rotation of the bodies 7-18 are to be motorized
for remote control.
[0022] In the manually operated embodiment shown in Figs 1-4, the teeth of the toothed rims serve as a roughening
element of the surface of the rim of each of the annular bodies 7-18 such that good frictional engagement between the
fingers of a hand and the toothed rims or annular bodies 7-18 may be achieved for rotating the annular bodies 7-18
manually.
[0023] Such roughening of the rim surface may be achieved in many other ways such as scoring of the surface or
coating with rubber or provision of small projections etc.
[0024] In such case and if motorization of the rotation of the bodies 7-18 is desired, then a frictional surface engagement
of for instance the surface of a rubber coated drive wheel driven by an electrical motor with the roughened rim surface
may be provided for instead of the meshing of the teeth of a pinion with teeth of the rim of the annular body.
[0025] A light source or lamp 20 emits a light beam composed of individual light beams such as illustrated at 20a, the
visual portion thereof being reflected by a dichroic reflector 21 through a focusing lens 22 and a zoom lens 23 and out
of the lighting fixture through an aperture 24 in the housing 25 of the fixture 1, the light beam 20a travelling through a
not shown color filter arranged in four color filter holders 26 that may be pivoted around pivots 27 so as to allow a color
filter to be inserted and removed in the holders 26 in any of four directions determined by the four holders 26. Hereby
the color filter may be inserted and removed from the best angle for manual access for a given orientation of the housing
25. The entire light beam projected by the lighting fixture is of course composed of a plurality of light beams analogous
to individual light beam 20a.
[0026] The infra red portion of the light beam 20a is transmitted through the dichroic reflector 21 to cooling ribs 22 in
a manner well known in the art so as to reduce the heat distortion of elements arranged along the path of the light beam
from the light source 20 to the exit aperture 24.
[0027] These elements comprise an iris 28 connected to the annular body 7, a pattern or gobo 29 connected to the
annular body 8, four beam-shaping blades 30, 31, 32 and 33 connected to the pairs of annular bodies, 9 -10, 11-12, 13
-14 and 15-16, respectively, the focusing lens 22 connected to the annular body 17, and the zoom lens 23 connected
to the annular body 18.
[0028] The annular bodies or rings 7-18 are connected in different manners to the respective light beam influencing
elements 22, 23 and 28-33 so that the position of these elements may be altered relative to the axis 19, and thus the
light beam, by rotating the rings around said axis. The individual connections between the individual rings and the
respective elements will be described more in detail in the following.
[0029] The feature of being able to alter the position of the light influencing elements and particularly of the light beam
shaping blades 30-33 by means of rotating the corresponding rings allows the position alteration to be carried out
manually from a convenient angle of approach for a given orientation of the housing 25. As the rim surface of each of
the rings 7-18 may be engaged manually at most of the extent of the circumference thereof, the manual adjustment of
the position of a respective light beam influencing element may be performed from the most convenient angle of approach
to the housing 25. Furthermore, the manual adjustment may be carried out with one hand which is important as the
fixture is often located such that access with both hands is difficult and perhaps impossible.
[0030] Hereby the lighting fixture according to the invention does not have the disadvantages of known lighting fixtures
where the adjustment means for adjusting the position of a light beam shaping blade may be very inconveniently located
relative to the position of the person operating the lighting fixture so that the person for instance has to reach around
the lighting fixture housing to access the adjustment means thereby risking being burned on the hot housing surface
and rendering rapid and precise position adjustment difficult and perhaps impossible.
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[0031] This advantage can also be obtained by rotative means other than rings with a rim surface for being engaged
manually or mechanically. Elements having a plurality of radially extending spokes spaced circumferentially for being
engaged at the ends thereof by fingers of a hand or a motorized driving means may also be used. A circumferentially
disposed endless belt arranged for substantially circular movement around the longitudinal axis may also be utilized
instead of the illustrated rings. All means allowing access along a major part of the circumference of the housing and
rotative frictional engagement by fingers or a motorized drive unit may be used to allow such convenient access to the
adjustment means for altering the position of the beam influencing elements.
[0032] The feature of altering the position of the light influencing elements by rotative means also entails simple and
reliable establishment of a certain adjustment setting of a respective influencing means such that pre-programmed
settings may be set up for certain lighting requirements knowing that it will be simple, quick and reliable to achieve such
settings either manually or remotely under difficult conditions, for instance during the course of a theater show where
adjustments in the dark are necessary.
[0033] A further advantage is obtained by the shown structure according to the invention in that the construction is
such that no light is emitted from the interior of the fixture except through the aperture 24, and all adjustments of the
light beam influencing elements may be carried out without creating a light emission slit or aperture. Hereby, the disad-
vantage of all known lighting fixtures that light "leaks" therefrom is eliminated which is of great value, particularly for
theater use.
[0034] Referring again to Figs. 1- 5, the frame 6 is constituted by two identical halves 6a and 6b abutting each other
at 6c. The rings or annular bodies 7-18 are rotatably and slidingly supported in annular grooves 34 in annular support
rings 35 by means of annular projections or ridges 36 slidingly received in the annular grooves 34. The support rings
35 are each constituted by half a ring fixedly attached to or made in one piece with one half of the frame 6, for instance
6a (see Fig. 1). In other words each of the frame halves 6a and 6b is fixedly attached to or integral with a series of half
rings 35 as shown in Fig. 5, where the bottom half 6b of the frame 6 is shown with the corresponding half rings 35.
[0035] When assembling the lighting fixture 1, the adjustment rings 7-18 with corresponding beam influencing elements
22, 23 and 28-33 are arranged in the bottom half 6b of the frame with corresponding half rings 35 such that the ridge
36 of each adjustment ring is received in the corresponding groove 34 of the respective half ring 35 of the bottom frame
half 6b. Thereafter the top half 6a of the frame 6 with corresponding half rings 35 is placed abutting the bottom half 6b
at 6c such that the ridge 36 of each adjustment ring is received in the corresponding groove 34 of the respective half
ring 35 of the top frame half 6a. The adjustment rings 7-18 will thus be slidingly and rotatively supported along the entire
cicumference thereof by the corrresponding rings 35.
[0036] Each of the adjustment rings or annular bodies 7-18 may then be rotated manually or by means of suitable
mechanical means by applying a tangential force to the rim of the respective adjustment ring whereby the ridge 36
thereof slides in the respective annular groove 34 of the respective support ring 35. The material of the ridges 36 and
the grooves 34 are chosen such that frictional sliding resistance is kept at a minimum. The support rings 35 may be
made of cast aluminium, and the adjustment rings may be made of glass-fiber reinforced plastic. The ridges 36 are made
of a low frictional material such as teflon, a ring of said material being embedded in the lateral surface of the corresponding
adjustment ring. Hereby the frictional sliding resistance between the low friction material and the cast aluminium will be
low, and the adjustment rings may consequently be rotated by applying a relatively small tangential force to the rim thereof.
[0037] Each of the adjustment ring pairs 9/10, 11/12, 13/14 and 15/16 carries a respective light beam shaping blade
33, 32, 31 and 30, respectively, by means of pairs of arms 33a,b, 32a,b, 31a,b and 30a,b, respectively, held by the
adjustment ring pairs in a manner described more in detail below. So that the two rings of each ring pair can rotate
relative to one another, a low friction material ring 37 is arranged between each pair of adjustment rings as illustrated
in Figs. 4 and 6.
[0038] Referring now to Figs. 4 and 6-9, the arrangement of the four light beam shaping blades 30-33 will now be
explained more in detail.
[0039] The blades 30-33 are nested as illustrated in Figs. 4, 6 and 7, each blade 30-33 being carried by a pair of
opposed arms, 30a-33a and 30b-33b, respectively.
[0040] It is important that the blades 30-33 are located as axially close to each other as possible so as to achieve a
sharp cut-off boundary of the light beam all around the cicumference thereof which only can be achieved if the blades
are arranged such that there is no substantial distance between them in the axial direction of the housing.
[0041] This is particularly well illustrated in Figs. 3 and 4 where it is evident that the spacing of the blades in the
direction of the axis 19 is slight.
[0042] The arrangement shown also has the advantage that the axial distance between the beam-shaping blades
30-33 and the iris 28 as well as the gobo or pattern 29 is small so that a good sharpness or quality of the influence of
the blades, the iris and the gobo on the light beam may be obtained simultaneously because of the small axial distance
covered by all said elements.
[0043] The blades 30-33 are shaped as shown in Figs. 6-8 having a generally elliptical planar body 38 with an aperture
39 having a periphery comprising a curved portion 40 and linear portions 41, 42 and 43, said periphery serving as the
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beam cut-off edge of the blade body 38. This is illustrated in Fig. 7 where the peripheries of the apertures 39 of the four
bodies 38 of the blades 30-33 define the periphery of the beam shaping aperture 44. A multitude of different shapes of
the aperture 44 may be achieved by a combination of a rotation of the different blades 30-33 around the axis 19 with a
displacement of said blades 30-33 radially relative to said axis 19.
[0044] The radial displacement of the individual blades 30-33 is illustrated in Figs. 8-9 where the periphery portion 42
of blade 33 is shown in Fig. 8 at the maximum radial distance from the axis 19 and in Fig. 9 at the minimum radial
distance from said axis 19. The rotational displacement is achieved by rotating the ring pair 9/10 carrying the blade 33
around the axis 19. Combinations of the radial and the rotational displacement of each blade allows the creation of a
great variety of peripheral shapes of the aperture 44.
[0045] The elliptical shape of the 39 has been chosen to give a relative stiff blade as well as a continuous and smooth
outer perimeter of the body. Hereby it is avoided that the bodies of the blades interfere with one another when they are
displaced relative to one another even though the axial spacing of the bodies is small. So as to avoid such mutual
interference between the bodies as well as between the pairs of arms 30a,b-33a,b it is advantageous that the radial
displacement of the bodies take place in shuc a manner that practically no flexing of the arms takles place during such
displacement, i.e. that the distance between the ends of the arms of each pair is constant during such radial displacement
and that no torsional forces are exerted on the arms during such radial displacement.
[0046] In the currently preferred embodiment of the invention shown in Figs. 1-9, this is achieved as follows.
[0047] Each arm is provided with an angled end portion 45 having a guiding pin 46 extending therethrough and
projecting from both opposed surfaces of the angled portion 45. The plane of each end portion 45 is substantially parallel
to the plane of the body 38 of the respective blade.
[0048] The rings of each pair of rings, for instance 15 and 16 in Fig. 6 or 9 and 10 in Fig. 8-9 are identical and one
lateral surface of each ring is provided with a recessed circumferentially extending track 47 in the bottom of an annular
circumferentially extending recess 48 and an elongate radially extending track 49 in the bottom of an annular circum-
ferentially extending recess 50 identical to recess 48 and arranged diametrically opposite recess 48.
[0049] The two rings 15, 16 in Fig. 6 and the two rings 9, 10 in Figs 8 and 9 are arranged abutting each other with the
lateral surfaces thereof provided with the recesses 48 and 50 facing one another such that recess 48 of ring 15 (ring 9)
faces and overlies recess 50 of ring 16 (ring 10) and recess 50 of ring 15 (ring 9) faces and overlies recess 48 of ring
16 (ring 10). Hereby annular channels 51 for receiving the angled end portions 45 of the arms are formed when the rings
of a pair 9/10, 11/12, 13/14 or 15/16 are arranged abutting each other.
[0050] One of the two projecting ends of each guiding pin 46 of each end portion 45 is inserted in the circumferential
track 47 of one ring of a pair of rings while the other projecting end is inserted in the radial track 49 of the other ring of
said pair of rings.
[0051] The geometry of the tracks 47 and 49 are such that when one ring of a pair of rings is rotated relative to the
other ring of the pair, then the respective body 38 of the blade carried by the pair of rings in question is displaced radially
such that the distance between the pins 46 of the two arms of the respective blade remains constant and the arms are
not subjected to any torsional stresses.
[0052] In Figs. 8 and 9 the ring pair 9/10 is shown with ring 9 abutting and overlying ring 10. In the illustration both
rings are shown in full lines for the sake of clarity and to illustrate the relative positions of the tracks 47 and 49 of both rings.
[0053] In Fig. 8 ring 10 has been turned 10 degrees clockwise such that the track 47 thereof shown at left in Fig. 8 is
turned 10 degrees clockwise while ring 9 has been turned 10 degrees counterclockwise so that track 47 thereof shown
at right in Fig. 8 is turned 10 degrees counterclockwise. Consequently track 49 of ring 10 shown at right in Fig. 8 is turned
10 degrees clockwise while track 49 of ring 9 shown at left in Fig. 8 is turned 10 degrees counterclockwise. The angles
clockwise and counterclockwise are given relative to an initial position where the body 38 is at the halfway position
between Fig.8 and Fig.9. The maximum periphery of the light beam is shown by the circle 52.
[0054] In Fig. 9 ring 10 has been turned 10 degrees counterclockwise such that track 47 thereof shown at left in Fig.
9 is turned 10 degrees counterclockwise while ring 9 has been turned 10 degrees clockwise so that track 47 thereof
shown at right in Fig. 9 is turned 10 degrees clockwise. Consequently track 49 of ring 10 shown at right in Fig. 9 is turned
10 degrees counterclockwise while track 49 of ring 9 shown at left in Fig. 9 is turned 10 degrees clockwise.
[0055] All intermediate positions between the two end positions shown in Figs. 8 and 9 are achieved by rotating the
rings 9 and 10 relative to one another the corresponding amount of degrees between zero and twenty.
[0056] A multitude of different beam periphery shapes may be achieved by displacing the blades 30-33 radially by
rotating the two rings of the corresponding ring pair relative to one another and by displacing the blades circumferentially
by rotating the two rings of a ring pair together.
[0057] In Fig. 7 one of infinitely many combinations of radial and circumferential positions of the four blades 30-33 is
shown whereby a beam 44 with the shown eight sided polygonal periphery shape is achieved.
[0058] So as to achieve that the distance between the two pins 46 at the ends of the two arms of each of the blades
30-33 is the same for all radial displacements of the body 38 thereof and that no torsion of the arms takes place such
that the body 38 is not subjected to any distorting forces, the shapes of the tracks 47 and 49 are configured accordingly
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as described in the following with reference to Fig. 10 which illustrates the construction and calculation of the said shapes
of the tracks 47 and 49.
[0059] In Fig. 10 three pairs of mutually corresponding points on the curves 47 and 49 are constructed, the angles
being exagerated for the sake of clarity.
[0060] The construction of the curves is carried out according to the following:

A1 is constant and equal to half the distance between the two pins 48 of a blade.

C2 = A1

Angle1 = Angle2

Angle1 + Angle2 = Angle3

Both triangles are right-angled triangles

Angle1 is the angle at which ring1 is set and Angle2 is the angle at which ring2 is set

[0061] By rotating ring1 relative to ring2 Angle3 is obtained. A cebtre line is constructed from the centre of the rings
and horizontally to the left such that Angle1 = Angle2.
[0062] Angle1 and Angle2 are used to construct two triangles.
[0063] A line is drawn along the centre line, the line having a length equal to half the length between the two pins 46
of a blade.
[0064] This line forms the hypotenuse C2 as well as the triangle side A1 so that the other triangle side B1 can be
constructed by drawing a line from the right angle downwards and C1 away from the centre until the two lines intersect
at a point. This point is on the curve to be constucted for configuring track 47. 

[0065] C1 is now a radius which together with Angle3 may used to construct the track by means of the equations 1.3 

[0066] Or the equation 1.2 may be inserted in the equation 1.3 
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[0067] The X and Y axes being as indicated in Fig. 10 for each point constructed.
[0068] The track 49 in one ring extends in the radial direction to take up the radial displacement of the corresponding
end of the pin 46 arising from the geometry of the track 47 in the other ring.
[0069] As it is the intersection point or triangle apex B1/C1 that alters its position relative to the centre of the rings,
the shape of the track 47 is given by: 

such that the fixed distance is maintained between the ends of the pins 46 in corresponding points of tracks 47 and 49.
[0070] Those skilled in the art will readily appreciate that It is possible to achieve displacement of beam shaping blades
radially and circumferentially by means of rotating rings in many other ways.
[0071] Referring now to Fig. 11, an alternative way of arranging the beam influencing blades is shown schematically.
Two adjustment rings 56, 57 similar to the adjustment rings 9,10 of Figs. 8 and 9 are arranged abutting each other with
a beam shaping blade 60 arranged therebetween and attached to the rings by means of two guiding pins 61 and 62.
Pin 61 is received in a recess in the lateral surface of ring 57 facing ring 56, the recess having a shape that only allows
rotation of the pin 61 therein. Pin 62 is received in a linear track 63 recessed into the lateral surface of ring 56 facing
ring 57. The pin 62 may slide in the track 63.
[0072] The situation wherein the blade 60 maximally obstructs the beam of light 52 is shown in full lines while the
situation wherein the blade 60 does not obstruct the beam 52 is shown in dotted lines. The fully obstructing position of
blade 60 is amended to the non-obstructing position thereof by rotating the ring 56 and 57 relative to one another for
instance as shown by rotating ring 56 counterclockwise and maintaining ring 57 in the same position. Hereby the pin 62
will be forced to slide in the track 63 while the pin 61 merely rotates such that the blade rotates around the pin 61. In the
shown example a rotation of ring 56 counterclockwise 12 degrees will result in a rotation of 22 degrees of the blade 60.
[0073] This arrangement of the beam shaping blades requires relatively stiff blades and/or relatively large axial spacing
between the individual blades so as to avoid that the blades interfere with or engage one another when being rotated.
[0074] Referring now to Figs. 2, 3, 12 and 13, the mechanism for displacing the focusing lens 22 and the zoom lens
23 along the longitudinal axis 19 is shown in partly exploded form. Holder 64 for the zoom lens 23 and holder 65 for the
focusing lens 22 are slidingly arranged in tracks 66 and 67, respectively, in track rails so that the holders 64 and 65 may
be displaced to and fro parallel to the longitudinal axis 19.
[0075] A bracket 68 is connected to each of the holders 64 and 65, only the bracket 68 for the holder 65 being visible.
The brackets are each connected to a respective toothed belt 69 and 70 corresponding to holders 65 and 64, respectively
the toothed belts are mounted on pulleys 71 and 72 rotatably mounted on the track rails 66, 67.
[0076] Each of the adjustment rings 17 and 18 (partly cut away for clarity in Fig. 12) are provided with lateral toothed
portions 73 and 74, respectively, for engaging the teeth of toothed belts 69 and 70, respectively, so that rotation of ring
17 to and fro will cause displacement of toothed belt 69 to and fro, and rotation to and fro of ring 18 will cause displacement
to and fro of toothed belt 70. Hereby, the lens holders 64 and 65 may be displaced to and fro along tracks 66 and 67 by
rotation to and fro of rings 18 and 17, respectively.
[0077] Hereby, a simple, precise and relatively silent displacement mechanism is achieved for adjusting the position
of the lenses along the longitudinal axis.
[0078] When the lighting fixture 1 is oriented with the axis 19 thereof steeply inclined, i.e. pointing upwards or downwards
steeply, the weight of the lenses, particularly the zoom lens 23 will tend to force the lens up or down from the desired
and adjusted position, especially if vibration of the fixture takes place. This tendency can be curtailed or eliminated by
introducing an inertia or braking in the displacement mechanism.
[0079] However, if the inertia is present constantly, for instance a constant brake force applied to the toothed belts,
then displacement of the lens will require additional tangential force applied to the rims of the rings 17 and 18. Naturally,
this is undesirable both for manual operation requiring greater exertion of force by the operators fingers and for motorised
operation requiriing a more powerful motor with attendant cost and noise increase consequences.
[0080] The displacement mechanism according to the invention is provided with a braking function that only is effective
when displacement of the lens is not taking place, i.e. the braking function is only in force when the rings 17 or 18 are
not being rotated. The principles of the selective braking mechanism according to the invention and described in the
following are of course also applicable in other applications where a displacement of an object with subsequent braking
of the object in the displaced position is desirable.
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[0081] The selective braking mechanism (Figs. 12-13) according to the invention comprises the pulley 71, a locking
wheel 90, a friction washer 91, a friction spring 92, a locking washer 93 and a locking sled 94.
[0082] The spring 92 presses the locking wheel 90 and the friction washer 91 against the pulley 71 so as to create a
suitable friction between the locking wheel 90 and the pulley 71.
[0083] The locking sled 94 is arranged between the two parallel lengths of the toothed belt and for displacement to
and fro in the plane of said toothed belt 70 at perpendicularly to said two parallel lengths. The locking sled is provided
with locking teeth 94a and 94b for locking engagement with teeth at the rim of locking wheel 90 in a ratchet type action.
If the locking sled 94 is in a central position, i.e. not displaced towards any of the two parallel lengths of the belt 70, then
the locking teeth 94a and 94b will not engage the teeth of the locking wheel 90 so no friction brake is applied to the belt 70.
[0084] The dimension of the locking sled 94 perpendicular to the parallel lengths of the belt 70 is slightly longer than
the distance the commone tangents of the pulleys 71 and 72 such that in the central position of the locking sled 94 sid
locking sled will press against the parallel lengths of belt 70.
[0085] If tension is applied to one of the parallel lengths of the toothed belt 70 because of the weight of the lens, said
length will be tightened and the parallel length will be loosened whereby the locking sled will be displaced from the
central position to a lateral position where the respective one of the locking teeth 94a and 94b will engage the ratchet
teeth of the locking wheel 90 thereby applying frictional braking forces to the pulley 71 through the friction washer 91.
[0086] However, if tension in one of the parallel lengths of the belt 70 is caused by rotation of the ring 18 for axial
displacement of the holder 64, then the displacement of the locking sled 94 from the central position thereof will not
cause engagement of one of the locking teeth 94a or 94b with the ratchet teeth of the locking wheel 90 as the ratchet
effect will cause the respective locking tooth to "ratchet" over the ratchet teeth.
[0087] Hereby, a selective braking mechanism is achieved whereby the brake effect is operative, when the weight of
the lens tries to rotate the respective adjustment rings, but the brake effect is inoperative when rotation of the respective
ring is carried out to displace the lens axially.
[0088] It will be apparent to those skilled in the art that the principles of the above selective braking mechanism may
be applied in all applications where a braking effect is required in one direction of force application and is not required
in the opposite direction of force application.
[0089] The arrangement of the gobo or pattern 29 in the ring 8 and the iris 28 in the ring 7 need not be described
herein as it will be apparent to those skilled in the art that this can be done in many ways well known in the art.
[0090] For remote control of the adjustment rings it will also be readily apparent to those skilled in the art that an
electrical motor with a pinion for each ring may be arranged such that the teeth of the pinion mesh with the teeth on the
rim of the respective ring. The motors may for instance be firmly attached to the frame 6 or be spring biased so that any
irregularities in the mounting of the rings and thereby the teethed rims may be taken up. Magnetic markers may be
attached to the rings such that a sensing means may sense the marker and thereby precisely identify the position of the
respective ring as a basis for the subsequent rotation thereof to a new setting of the respective beam influencing means.

Claims

1. A lighting fixture (1) for projecting a beam of light and for use for spot lighting in connection with theater stages,
cinema and television studios and the like, the fixture comprising :

a light source (20) arranged at one end of a housing (25) having a light beam exit aperture (24) at the opposite
end thereof, the light source and aperture being arranged generally concentric with a longitudinal or optical axis
(19) of the housing ;
light beam influencing means (22,23,28-33) comprising one or more, preferably four, beam-shaping blades
(30-33) and preferably also comprising other light influencing means such as one or more lenses and/or an iris
and/or a pattern or gobo, for influencing a light beam emitted by the light source and being arranged along the
path of the light beam along said longitudinal axis through the housing from the light source to the aperture; and
adjustment means for adjusting the position of at least said one or more beam-shaping blades and preferably
of all said light influencing means relative to said longitudinal axis, said adjustment means being arranged for
rotation around said longitudinal axis and being connected to a respective light influencing means such that
rotation of the adjustment means around said longitudinal axis adjusts the position of the respective light influ-
encing means relative to said longitudinal axis, characterized in that the adjustment means comprise an
annular body (7-18) arranged with the axis thereof substantially coinciding with said longitudinal axis (19) and
comprising an outer rim for being engaged for applying rotative force thereto, the surface of said outer rim being
provided with friction enhancing means.

2. A lighting fixture according to claim 1, further comprising one or more electrical motors connected to a respective
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drive wheel engaging said outer rim of a respective annular body for applying rotational force thereto.

3. A lighting fixture according to claim 2, wherein the drive wheel is a gear and the respective outer rim engaged by a
respective gear is provided with teeth for meshing with the teeth of said gear when said gear rotates.

4. A lighting fixture according to any of the claims 1-3, wherein the annular body is provided with a position indicating
means for indicating the angular position of the annular body relative to said longitudinal axis.

5. A lighting fixture according to claim 4, wherein the position indicating means comprises an element that may be
remotely sensed, and wherein the fixture further comprises remote sensing means for sensing the angular position
of said element relative to said longitudinal axis.

6. A lighting fixture according to any of the preceding claims, wherein the adjustment means for each of the one or
more beam-shaping blades comprises radial adjustment means for adjusting the position of the blade radially relative
to said axis, and circumferential adjustment means for adjusting the position of said blade circumferentially around
said axis, and wherein the radial adjustment means comprises two adjacent co-centrical annular bodies or rings
each connected to one point of the blade such that relative rotation of two rings alters the radial position of the blade.

7. A lighting fixture according to claim 6, wherein the blade comprises a body extending generally transversely to said
axis and two arms extending generally parallel to said axis, the arms each being provided with sliding connecting
means for connecting the respective arm to each of the rings by being slidingly received in a guiding track in each
of said rings.

Patentansprüche

1. Beleuchtungskörper (1) zur Projektion eines Lichtstrahls und zur Verwendung als Spotlight im Zusammenhang mit
Theaterbühnen, Kinos und Fernsehstudios und ähnlichem, wobei der Beleuchtungskörper umfasst:

eine Lichtquelle (20), welche sich an dem Ende eines Gehäuses (25) befindet, mit einer an der entgegenge-
setzten Seite desselben vorhandenen Lichtaustrittsblende (24), wobei die Lichtquelle und die Blende generell
konzentrisch mit einer longitudinalen oder optischen Achse (19) des Gehäuses angeordnet sind;
entsprechende Mittel (22,23,28-33) zur Beeinflussung des Strahls, welche ein oder mehr als ein, vorzugsweise
vier, Strahlformungselement(e) (30-33) umfassen, und ebenfalls andere Mittel zur Beeinflussung des Lichtes
wie beispielsweise eine oder mehrere Linse(n) und/oder eine Iris und/oder ein Muster beziehungsweise Gobo
zur Beeinflussung eines Lichtstrahls, der von der Lichtquelle ausgeht und entlang des Weges des Lichtstrahls
in Richtung der erwähnten longitudinalen Achse durch das Gehäuse von der Lichtquelle zur Blende verläuft,
beinhalten; und
Einstellmittel zur Justierung der Position von mindestens einer oder mehreren der erwähnten Strahlformungs-
klappe(n) und vorzugsweise jedem der erwähnten Lichtbeeinflussungsmittel, relativ zu der erwähnten longitu-
dinalen Achse, wobei die erwähnten Einstellmöglichkeiten derart angeordnet sind, dass sie um die erwähnte
longitudinale Achse rotieren können und diese mit entsprechenden Lichtbeeinflussungsmitteln verbunden sind,
so dass eine Rotation um die erwähnte longitudinale Achse die Position der entsprechenden Lichtbeeinflus-
sungsmittel relativ zur der erwähnten longitudinalen Achse justiert, dadurch gekennzeichnet dass diese Ein-
stellmöglichkeiten einen ringförmigen Körper (7-18) beinhalten, der so angeordnet ist, dass die Achse desselben
im Wesentlichen mit der erwähnten longitudinalen Achse (19) übereinstimmt und der über einen äußeren Rand
der zur Aufbringung einer Rotationskraft verwendet werden kann, verfügt, wobei die Oberfläche des erwähnten
Randes mit Mitteln zur Reibungsverstärkung versehen ist.

2. Beleuchtungskörper nach Anspruch 1, weiter umfassend einen oder mehrere Elektromotoren, die mit einem ent-
sprechenden Antriebsrad, welches mit dem erwähnten äußeren Rand eines entsprechenden ringförmigen Körpers
die Aufbringung einer Rotationskraft ermöglicht, verbunden sind.

3. Beleuchtungskörper nach Anspruch 2, wobei das Antriebsrad ein Zahnrad ist und der entsprechende äußere Rand,
ausgestattet mit einem entsprechenden Zahnrad, über Zähne, die mit den Zähnen des erwähnten Zahnrades in-
einander greifen, wenn das erwähnte Zahnrad rotiert, verfügt.

4. Beleuchtungskörper nach einem der Ansprüche 1-3, wobei der ringförmige Körper über ein Mittel zur Positionsbe-
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stimmung für die Ermittlung der Winkelposition des ringförmigen Körpers relativ zu der erwähnten longitudinalen
Achse verfügt.

5. Beleuchtungskörper nach Anspruch 4, wobei das Mittel zur Positionsbestimmung ein Element, welches ferngesteuert
abgetastet werden kann, enthält und wobei dieser Körper darüber hinaus über ferngesteuerte Abtastmöglichkeiten
zur Abtastung der Winkelposition des erwähnten Elementes in Relation zu der besagten longitudinalen Achse verfügt.

6. Beleuchtungskörper nach einem der vorhergehenden Ansprüche, wobei die Einstellmöglichkeiten für die oder jede
der Strahlformungsklappe(n) über ein radiales Justierungsmittel zur radialen Justierung der Position der Klappe
relativ zu der erwähnten Achse, sowie über umlaufend angeordnete Justierungsmittel zur peripheren Justierung
der erwähnten Klappen um die besagte Achse herum verfügt, und wobei das radiale Justierungsmittel zwei benach-
barte konzentrische ringförmige Körper oder Ringe enthält, wobei jeder mit einem Punkt der Klappe verbunden ist,
so dass die relative Rotation zweier Ringe die radiale Position der Klappe verändert.

7. Beleuchtungskörper nach Anspruch 6, wobei die Klappe über einen Körper, der generell schräg zur der erwähnten
Achse herausragt und zwei Arme, welche generell parallel zur erwähnten Achse herausragen, verfügt, wobei jeder
der Arme Gleitverbindungsmittel zur Verbindung des jeweiligen Arms mit jedem der Ringe, in der Art, dass diese
gleitend in eine Führungsschiene in jedem der erwähnten Ringe aufgenommen werden, enthält.

Revendications

1. Appareil d’éclairage (1) destiné à la projection d’un faisceau lumineux et à une utilisation en tant qu’éclairage ponctuel
en rapport avec des plateaux de théâtre, des studios de cinéma et de télévision et similaire, l’appareil comprenant :

une source lumineuse (20) disposée à une extrémité d’un boîtier (25) possédant une ouverture de sortie (24)
d’un faisceau lumineux à son extrémité opposée, la source lumineuse et l’ouverture étant disposées de manière
généralement concentrique avec un axe longitudinal ou optique (19) du boîtier,
des moyens (22,23,28-33) pour influer sur le faisceau lumineux, comprenant un ou plusieurs, de préférence
quatre, lamelles de conformation (30-33) du faisceau et comprenant de préférence aussi d’autres moyens pour
influer sur la lumière, comme une ou plusieurs lentilles et / ou un diaphragme ou un cache ou un écran opaque,
destinés à influer sur un faisceau lumineux émis par la source lumineuse et qui sont disposés le long du trajet
du faisceau lumineux le long dudit axe longitudinal au travers du boîtier, de la source lumineuse vers l’ouverture,
et
des moyens de réglage pour régler la position d’au moins une ou plusieurs desdites lamelles de conformation
de faisceau et de préférence de tous lesdits moyens pour influer sur le faisceau relativement audit axe longi-
tudinal, lesdits moyens de réglage étant disposés de manière à tourner autour dudit axe longitudinal et étant
reliés à des moyens respectifs d’influence sur la lumière de manière que la rotation des moyens de réglage
autour dudit axe longitudinal ajuste la position des moyens respectifs influant sur la lumière par rapport audit
axe longitudinal, caractérisé en ce que les moyens de réglage comprennent un corps annulaire (7-18) disposé
avec son axe coïncidant substantiellement avec ledit axe longitudinal (19) et comprenant un cerclage extérieur
destiné à être engagé pour l’application à celui-ci d’une force de rotation, la surface dudit cerclage extérieur
étant pourvue de moyens augmentant le frottement.

2. Appareil d’éclairage suivant la revendication 1, comprenant en outre un ou plusieurs moteurs électriques respecti-
vement reliés à une roue d’entraînement qui engage ledit cerclage extérieur d’un corps annulaire respectif pour y
appliquer une force de rotation.

3. Appareil d’éclairage suivant la revendication 2, dans lequel la roue d’entraînement est une roue dentée, et le cerclage
extérieur respectif engagé par une roue dentée respective est muni de dents pour entrer en prise avec les dents
de ladite roue dentée lorsque ladite roue tourne.

4. Appareil d’éclairage suivant l’une quelconque des revendications 1 à 3, dans lequel le corps annulaire est muni
d’un moyen d’indication de position destiné à indiquer la position angulaire du corps annulaire par rapport audit axe
longitudinal.

5. Appareil d’éclairage suivant la revendication 4, dans lequel le moyen d’indication de position comprend un élément
qui peut être détecté à distance, et dans lequel l’appareil comprend en outre des moyens de détection à distance
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destinés à détecter la position angulaire dudit élément par rapport audit axe longitudinal.

6. Appareil d’éclairage suivant l’une quelconque des revendications qui précèdent, dans lequel le moyen de réglage
de chacune des une ou plusieurs lamelles de conformation de faisceau comprend un moyen de réglage radial
destiné à ajuster la position de la lamelle en direction radiale par rapport audit axe, et un moyen de réglage circon-
férentiel destiné à ajuster la position de ladite lamelle circonférentiellement autour dudit axe, et dans lequel le moyen
de réglage radial comprend deux corps annulaires ou anneaux concentriques, chacun étant relié à un point de la
lamelle, de manière que la rotation relative de deux anneaux modifie la position radiale de la lamelle.

7. Appareil d’éclairage suivant la revendication 6, dans lequel la lamelle comprend un corps s’étendant en général
transversalement audit axe et deux bras s’étendant en général parallèlement audit axe, les bras étant chacun munis
de moyens de liaison par glissement afin de relier le bras respectif à chacun des anneaux par réception par glissement
dans une glissière de guidage de chacun desdits anneaux.
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