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for pivoting said filters from a position aligned with the light path,
wherein the filters do not This invention relates to a light source accord-
significantly interfere with the incident light, to a ing to the preamble
of Claim 1. Such a light    position transverse to the light path whereby
said source is known from US-A-3 058 468. The    5    filters can be
individually and selectively pivoted, invention may bepplied to the
lighting of a stage  between said positions, to vary the angle of or
theatre.                                       incidence of the light on
the selectively pivoted In conventional lighting systems, individual
filter whilst enabling the light from the lamp to light sources are
typically hung from trusses or  pass around the sides of said filter so
that both fixed structural members mounted in front of the   10  the hue
and saturation of the colour of the light stage, at the sides of the stage
or over the stage.  produced by the light source can be varied in The light
sources are adjusted to direct the light  dependence on the pivotal
positions of said fil- beam to a desired location on the stage and are
ters. then secured in that position by tightening bolts   A preferred
embodiment of the invention will or other fasteners. A large sealed beam
lamp of   is   now be described with  reference to the accom- 1000 to 1500
watts run from a 110 volt AC line is  panying drawings, in which: typically
employed to create the light. In addition  Figure 1 is a perspective view
of a lighting to generating visible light, such lamps, generally  system;
noted as par lamps, generate a significant amount   Figure 2a is a vertical
cross-sectional view of a of infrared heat.                           20
light source according to an embodiment of the In a typical stage lighting
plan, the light sources  invention; and are employed in either of two
fashions. Certain     Figure 2b is a horizontal cross-sectional view of
light sources may be used as a wash or general    the light source shown in
Figure 2a. stage illumination. The remainder of the light      Figure 1
illustrates a lighting system 10 which sources are used as spots for
highlighting specific   25   may be used to light a stage or other forum
where positions on the stage, such as an actor's face.  directable light is
desired. For example, the light- The light beams emanating from each light
ing system 10 may be used to light a rock concert source may be coloured by
the use of a coloured   or a theatrical performance. As explained in more
celluloid gel. The gel is positioned within a frame  detail in copending
Application No. 82301043.4 which is slid into a receiver positioned at the
end   30   (EP-A-0060068) from which this application is of the light
source so that the beam passes       divided, the lighting system 10
includes a remote through the coloured gel. The gel functions to    control
panel 12 for controlling the light sources absorb the incident light other
than the colour   14 mounted on a truss 16 above, in front, or to the
desired. The absorbed light is transformed into   side of the stage to be
lit. Each light source 14 heat which warps and discolours the gel, so the
35   may be positioned and the light being produced gel needs replacement,
as often as once every     thereby varied in colour, intensity and beam
show.                                             divergence from the
remote control panel 12. If It is known from US Patent Specification No:
the performance being lit includes a number of 3883243 to provide a
photographic enlarger        scenes, or individual lighting changes
generally having three dichroic filters for producing light of   40
termed as cues, the remote control panel 12 a predetermined colour and
density. However,      includes a memory for recalling the position, the
filters are mounted with their major surfaces  colour, intensity and beam
divergence of each perpendicular to an incident light beam, i.e. per-
light source 14 for each separate cue and the pendicular to an optical axis
passing through a   remote control panel 12 will automatically set up lamp
mounted in an elliptical reflector. A    45   an entire cue by the
activation of a single control mechanism is provided for rotating any one
of the   on the control panel 12. Each function described filters into the
path of the incident light beam, e.g.        above is accomplished with
only a single two so that the filter either wholly or partly intercepts
conductor data link or single cable 18 inter- the incident light beam. Such
an arrangement is   connecting the control panel 12 and truss 16 and a
adapted to the photographic application of the   so   power cable 20.
enlarger, in order to provide accurate control of   Referring to Figures 2a
and 2b, a light source 30 the desired colour saturation.
is illustrated in more detail as an example of one The present invention
provides a light source   of the lights 14 shown in Figure 1. The light
source comprising an elongate hollow frame, a lamp       30 includes a
rigid frame 32 having an aperture 34 positioned adjacent one end of the
frame for  55   formed in one end thereof for passage of the light
producing light, a plurality of dichroic filters and  beam 36. The frame 32
and components therein means associated with each of said filters for
are pivotally mounted to the truss 16 by a gimbal pivoting said filters,
said means permitting      mechanism 38. pivotal motion of more than one of
said filters     The gimbal mechanism 38 pivotally supports simultaneously
across the path of the incident   60   the frame 32 for motion in two
mutually perpen- light, characterised in that each of said filters  dicular
planes. The frame 32 may move in a transmits a respective and different
dominant     horizontal plane or pan across a stage and in a colour and is
pivotally mounted, within the frame,  vertical plane or tilt The gimbal
mechanism 38 for motion into said light path; motor means,     also
includes motor for independently panning associated with each of said
filters, are provided   65   and tilting the frame 32 in discrete
increments In 



2    3    EP    0140  994  B1                4 response to signals
generated by the remote        other desired use. As a given dichroic
filter is control panel 12. The motors permit the light       pivoted so
that the angle of incidence of the light, beam 36 to be aimed at any
desired location on      6, increases above 0, the filter moves across the
the stage. In the preferred embodiment servo        light path and
transmits a coloured beam with the motors are used in gimbal mechanism 38.
5    colour dependent on the angle [err]. The four filters A lamp 50 is
positioned within frame 32 adja-     may be chosen to transmit four
dominant colours. cent one end thereof. The lamp 50 produces white
Filters 58 may transmit blue, filter 60 green, filter light, or light
across substantially the entire     62 red and filter 64 yellow. However,
each indivi- visible spectrum. In the preferred embodiment,      dual
filter will transmit a range of spectrum as [err] is the lamp 50 may
comprise a common projection    10   varied. At low values of [err], white
light spills lamp as used in movie projectors and the like       around the
edges of the filters, diluting the trans- having a 110 volt AC input with a
power con-        mitted beam to produce pastel or un-saturated sumption of
approximately 350 watts. This type of   shades of colour as the beam is
passed through lamp has the advantage of very low infrared         an
integrating lens 100 described hereinafter to radiation  generation,
thereby  avoiding  the    15   homogenize the light beam. In the preferred
generation of excess heat within the light 30. An   embodiment, the blue
and green filters are posi- elliptic mirror 52 is positioned about the lamp
50  tioned furthest from lamp 50 to form dichroic to reflect light incident
thereon to converge at a  filters 62 and 64. This permits desirable pastel
or focus 54, the light diverges and enters a collimat-  unsaturated shades
of colour to be produced ing lens 56 which collimates light incident
thereon    20   when low values of [err] are present. The permuta- to form
the light beam 36.                          tions of colour in the light
beam 36 in passing Dichroic filters 58 and 60 are pivotally mounted  light
through a filter or multiple filters are theoret- to the frame 32 on either
side of focus 54. Two     ically infinite, dependent only on the relative
additional dichroic filters 62 and 64 are pivotally  position of the
filters. In one application of the mounted to frame 32 on the side of
collimating    25   present invention, 4,000 permutations of colour lens 56
opposite focus 54. Dichroic filters are     are possible. available
commercially, such as those sold by the     A douser unit 90 is positioned
within the frame Technical Products Division of Optical Coating      32.
The douser unit 90 acts to permit the light Laboratory, Inc. of P.O. Box
1599, Santa Rosa,      beam 36 to pass therethrough when open but
California. A dichroic filter is a multiple layered    30   substantially
cuts off the light beam 36 when optical film having a glass, pyrex or
quartz base.  closed. It therefore acts like a shutter to block light The
alternate layers have low and high indexes of   from passing from the light
30, but permits the refraction, respectively. Dichroic filters work on
light beam to be almost instantaneously restored an interference principle,
separating two colours   by opening the douser unit. In the preferred out
of a white light source, one colour being    35   embodiment, the douser
unit 90 is in the form of a transmitted and the other colour, the
complement    mechanical shutter. The shutter is controlled by a of that
transmitted, being reflected. The transmit-  solenoid 92 which may be
activated to either ted colour depends upon the type of material
close or open the shutter to control the light used in the layers and its
refractive index, the    beam. The shutter is designed so that the shutter
thickness of each layer, the number of layers and    40   is closed upon
deactivation of the solenoid. This the angle of incidence of the white
light source    feature prevents a light beam from emanating striking the
surface of the filter. By varying the  from a light when the light is
malfunctioning, or angle of incidence of white light on a given filter, a
the data transmitted to the light is in error to preselected range of
colour spectrum may be         prevent improper lighting. produced.
45   In close proximity with douser unit 90 is a The dichroic filters 58-64
are preferably         dimmer unit 94. The dimmer unit 94 dims or formed of
multiple thin layers of material and      decreases the intensity of light
beam 36 to vary may have a circular, rectangular or other shape.   the mood
or impact of the light on the stage. The The filters therefore have a
thickness of a rela-   dimmer unit 94 is controlled by a servo motor 96.
tively small dimension and a relatively large   60    An integrating lens
100 is provided to mix the surface for incidence of light Dichroic filter
58 is  light passing through the dichroic filters to insure mounted for
pivotal motion about an axis X-X        a uniform colour. The integrating
lens 100 is by shaft 66. As can be seen with reference to 2b,  formed of a
large number of small spherical lens the axis X-X extends through the
centre of the      102 mounted on a flat transparent surface which light
path. Dichroic filters 60, 62 and 64 are   55   acts to homogenize any
light passing there- similarly mounted for pivotal motion about axis
through. Finally, light beam 36 passes through a Y-Y, Z-Z and V-V,
respectively, about shafts       focusing lens 104 prior to exiting frame
32 68, 70 and 72, respectively. Each dichroic filter  through aperture 34
to light a desired location on may be pivoted about its associated shaft by
a stage. means of a servo motor 74, 76, 78 or 80.      60      The light 30
may include a cooling fan 106 When the dichroic filters are aligned with
the    mounted in the lower base thereof. The cooling 



light path, as shown in Figure 2b, no influence on  fan 106 forces outside
air into the lower portion of the colour is created and the filters do not
signifi-  the light to cool the electric components such as cantly
interfere with the light path. Therefore, a  receiver 166 and servo drive
168. A portion of the white light beam is created for use as a spot or   65
airflow is directed through nozzles 107 at the lamp    5               EP
0140994 B1                       6 50 to cool the lamp directly. The
remainder of the  (52) is positioned behind the lamp (50) for focus- air
passes forward to a slot 108 adjacent the       ing the light at a point
between the first two of douser and dimmer units and passes to the upper
said filters (58-60), and a collimating lens (56) is portion of the light
30 to cool the lenses and      provided between said first two filters
(58-60) dichroic filters. The air passing through slot 108    5    and the
second two of said filters (62-64) for and issuing from the nozzles 107
exits through a     providing said collimated beam of light on the grating
109 at the rear of light source 30 adjacent  light path through said second
two filters the elliptic mirror 52.                             (62-44).
Reference is made to copending European Patent Application No. 82301043.4,
from which    10   Patentanspriche this application is divided,
(EP-A-0060068) for further details of the way in which the light source
1. Lichtquelle mit'einem langgestreckten hoh- 30 is controlled by the
system 10 of Figure 1.       len Rahmen (32), einer Lampe (50), die neben
einem Ende des Rahmens (32) angeordnet ist, urn Claims
15    Ucht zu erzeugen, einer Vieizahl von dichroiti- schen  Filtern
(58-64)  und  Einrichtungen 1. A light source comprising an elongate hollow
(74-S0), die jedem der Filter (58-64) zugeordnet frame (32), a lamp (50)
positioned adjacent one      sind, urn die Filter (58-64) zu schwenken,
wobei end of the frame (32) for producing light, a        die Einrichtungen
(74-S) eine Schwenkbewe- [err] of dichroic filters (58-64) and means   20
gung von mehr als einem der Filter (58-64) (74-80) associated with each of
said filters         gleichzeitig quer zum Wag des einfallenden Lich-
(58-64) for pivoting said filters (58-64), said    tes erlauben, dadurch
gekennzeichnet, dalB jades means (74-80) permitting pivotal motion of
der Filter (58-64) eine jeweilige andere und more than one of said filters
(58-64) simul-        vorherrschende Farbe durchliat und schwenkbar
taneously across the path of the incident light,   25   im Rahmen (32) zurn
Ausfuhren einer Schwenk- characterised in that each of said filters (58-64)
bewegung in den Lichtweg angebracht ist, Motor- transmits a respective and
different and dominant    einrichtungen (74-80) vorgesehen sind, die colour
and is pivotally mounted, within the frame   jedem der Filter .(58-64)
zugeordnet sind, urn die (32), for pivotal motion into said light path;
motor  Filter (58-64) aus einer Position, die mit dem means (74-80),
associated with each of said   30    Lichtweg in aner Unia ausgerichtet ist
und in der filters (58-64), are provided for pivoting said      die Filter
(58-64) das einfallende Licht nicht filters (58-64) from a position aligned
with the     merklich storon, in eine Position zu schwenken, light path,
wherein the filters (58-64) do not     die quer zum Lichtweg liegt, wodurch
die Filter significantly interfere with the incident light, to a  (58-64)
einzeln und wahlweise zwischen diesen position transverse to the light path
whereby said   35   Positionen geschwenkt warden k6nnen, urn den filters
(58-64) can be individually and selectively  Einfallswinkel des Lichtes auf
das wahlweise pivoted, between said positions, to vary the angle
geschwenkte Filter zu variieren, wihrend das of incidence of the light on
the selectively pivoted  Licht von der Lampe (50) um die Seiten des Filters
filter whilst enabling the light from the lamp (50)  herum gehen kann, so
daS sowohl der Farbton als to pass around the sides of said filter so that
both   40   auch die Sittigung der Farbe des durch die the hue and
saturation of the colour of the light    Lichtquelle erzeugten Lichtes in
Abhingigkeit von produced by the light source can be varied in         den
Schwenkpositionen der Filter (58--64) variiert dependence on the pivotal
positions of said filters  werden konnen. (58-64).
2. Lichtquelle nach Anspruch 1, bei der jedes 2. A light source according
to claim 1 wherein   45   der Filter (58-64) urn ene Achse schwenkbeweg-
each of said filters (58-64) is mounted for pivotal  lich angebracht ist,
die durch die Mitte des Licht- motion about an axis passing through the
centre  :  wages geht. of the light path.
3. Lichtquelle nach Anspruch 1, bei der Inte- 3. A light source according
to claim 1 wherein     griereinrichtungen (100) vorgesehen sind, urn das
integrating  means (100) is provided  for a    50   durch die Filter
(58-64) gehende Licht mit dem homogenizing the light passing through said
Licht zu homogenisieren, das urn die Filter filters (58-64) with the light
passing around said  (58-64) geht, damit em Lichtstrahl mit gleichma-
filters (58-64) in order to produce a uniformity     Biger Farbe erzeugt
wird. coloured light beam.                                  4. Lichtquelle
nach Anspruch 1, bei der die 4. A light source according to claim 1 wherein
as   Vielzahl der Filter (58-64) vier dichroidische Filter said plurality
of filters (58-44) comprises four    umfadt, die jeweils die
vorherrschenden Farben dichroic filters which respectively transmit the
blau, grOn, gelb und rot durchlassen. dominant colours blue, green, yellow
and red.         5. Lichtquelle nach Anspruch 4, bei der die Filter 



5. A light source according to claim 4 wherein    (58-60), die blaues und
grOnes Licht durchlas- the filters (58-0) which transmit blue and green
60   son, waiter von der Lampe (50) als die Filter light are positioned
further from the lamp (50)     (62-64) entfernt angeordnet sind, die gelbes
und than the filters (62-64) which transmit yellow       rotes Licht
durchlassen. and red light.                                        6.
Lichtquelle nach einem der vorhergehenden 6. A light source according to
any of the         Anspruche, bei der ein elliptischer Reflektor (52)
preceding claims wherein an elliptical reflector   65   hinter der Lampe
(50) angeordnet ist, urn das 4    5                 EP 0 140 994 B1
6 50 to cool the lamp directly. The remainder of the  (52) is positioned
behind the lamp (50) for focus- air passes forward to a slot 108 adjacent
the     ing the light at a point between the first two of douser and dimmer
units and passes to the upper   said filters (58-60), and a collimating
lens (56) is portion of the light 30 to cool the lenses and    provided
between said first two filters (58-60) dichroic filters. The air passing
through slot 108    5    and the second two of said filters (62-64) for and
issuing from the nozzles 107 exits through a  providing said collimated
beam of light on the grating 109 at the rear of light source 30 adjacent
light path through said second two filters the elliptic mirror 52.
(62-64). Reference is made to copending European Patent Application No.
82301043.4, from which   10   Patentansprfche this application is divided,
(EP-A-0060068) for further details of the way in which the light source  1.
Lichtquelle mit einem langgestreckten hoh- 30 is controlled by the system
10 of Figure 1.    len Rahmen (32), einer Lampe (50), die neben einem Ende
des Rahmens (32) angeordnet ist, urn Claims
15   Licht zu erzeugen, einer Vielzahl von dichroiti- schen Filtern (58-64)
und Einrichtungen 1. A light source comprising an elongate hollow  (74-80),
die jedem der Filter (58-64) zugeordnet frame (32), a lamp (50) positioned
adjacent one   sind, urn die Filter (58-64) zu schwenken, wobei end of the
frame (32) for producing light, a      die Einrichtungen (74-80) eine
Schwenkbewe- plurality of dichroic filters (58-64) and means   20   gung
von mehr als einem der Filter (58-64) (74-80) associated with each of said
filters      gleichzeitig quer zum Weg des einfallenden Lich- (58-64) for
pivoting said filters (58-64), said   tes erlauben, dadurch gekennzeichnet,
dag jedes means (74-80) permitting pivotal motion of        der Filter
(58-64) eine jeweilige andere und more than one of said filters (58-64)
simul-      vorherrschende Farbe durchlift und schwenkbar taneously across
the path of the incident light,  25   im Rahmen (32) zum Ausfihren einer
Schwenk- characterised in that each of said filters (58-64)  bewegung in
den Uchtweg angebracht ist, Motor- transmits a respective and different and
dominant  einrichtungen (74-80) vorgesehen sind, die colour and is
pivotally mounted, within the frame  jedem der Filter (58-64) zugeordnet
sind, um die (32), for pivotal motion into said light path; motor  Filter
(58-64) aus einer Position, die mit dem means (74-80), associated with each
of said   30   Lichtweg in einer Linie ausgerichtet ist und In der filters
(58-64), are provided for pivoting said   die Filter (58-64) des
einfallende Licht nicht filters (58 -64) from a position aligned with the
merklich storen, in elne Position zu schwenken, light path, wherein the
filters (58-64) do not    die quer zum Lichtweg liegt, wodurch die Filter
significantly interfere with the incident light, to a  (58-44) einzeln und
wahlweise zwischen diesen position transverse to the light path whereby
said   35   Positionen geschwenkt warden k8nnen, urn den filters (58-64)
can be individually and selectively  Einfallswinkel des Uchtes auf des
wahlweise pivoted, between said positions, to vary the angle  geschwenkte
Filter zu varlieren, wahrend des of incidence of the light on the
selectively pivoted  Licht von der Lampe (50) um die Seiten des Filters
filter whilst enabling the light from the lamp (50)  herum gehen kann, so
daB sowohl der Farbton als to pass around the sides of said filter so that
both   40   auch die Sittigung der Farbe des durch die the hue and
saturation of the colour of the light  Lichtquelle erzeugten Lichtes in
AbhAngigkeit von produced by the light source can be varied in     den
Schwenkpositionen der Filter (58-64) varilert dependence on the pivotal
positions of said filters  werden konnen. (58-64).
2. Lichtquelle nach Anspruch 1, be! der jades 2. A light source according
to claim 1 wherein   45   der Filter (58-64) urn eine Achse schwenkbeweg-
each of said filters (58-64) is mounted for pivotal  lich angebracht ist,
die durch die Mitte des Licht- motion about an axis passing through the
centre  :  weges geht. of the light path.
3. Uchtquelle nach Anspruch 1, be! der Inte- 3. A light source according to
claim 1 wherein  griereinrichtungen (100) vorgesehen sind, urn des
integrating means (100) is provided for a   so   durch die Filter (58-64)
gehende Licht mit dem homogenizing the light passing through said
Licht zu homogenisieren, des um  die Filter filters (58-64) with the light
passing around said  (58-64) geht, damit ein Lichtstrahl mit gleichmi-
filters (58-64) in order to produce a uniformity  Siger Farbe erzeugt wird.
coloured light beam.                                4. Uchtquelle nach
Anspruch 1, bei der die 



4. A light source according to claim 1 wherein   55   Vielzahl der Filter
(58-64) vier dichroidische Filter said plurality of filters (58-64)
comprises four  umfaBt, die jeweils die vorherrschenden Farben dichroic
filters which respectively transmit the  blau, grun, gelb und rot
durchlassen. dominant colours blue, green, yellow and red.       5.
Uichtquelle nach Anspruch 4, bei der die Filter 5. A light source according
to claim 4 wherein  (58-60), die blaues und grfnes Licht durchlas- the
filters (58-60) which transmit blue and green    W    sen, welter von der
Lampe (50) als die Filter light are positioned further from the lamp (50)
(62-84 entfemt angeordnet sind, die gelbes und than the filters (62-64)
which transmit yellow    rates Licht durchlassen. and red light.
6. Lichtquelle nach einem der vorhergehenden 6. A light source according to
any of the       Ansprache, be! der ein elliptischer Reflektor (52)
preceding claims wherein an elliptical reflector   65   hinter der Lampe
(50) angeordnet !st, um des 4    7               EP 0140994 B1
8 Lcht an einem Punkt zwischen den ersten beiden      fois la teinte et la
saturation de la couleur de la Filtern (58-601 zu fokussieren und eine
Kollima-    lumiere produite par la source lumineuse peuvent torlinse (56)
zwischen den ersten beiden Filtern    varier en fonction des positions
pivotees des -  (58-60) und den zweiten beiden Filtern (62, 64)     filtres
(58-64). vorgesehen ist, um einen Kollimierten Lichtstrahl   5  2. Source
lumineuse salon la revendication 1 auf dem Lichtweg durch die zweiten
beiden Filter    caracterisee on ce que chacun des filtres (58-64) 162-614)
zu liefern.                                et monte pour un mouvement
pivotant autour d'un axe (0) passant par le centre g6om6trique
Revendications                                      du trajet de la
lumiere. o0     3. Source lumineuse selon Ia revendication 1 1. Source
lumineuse comprenant un chassis         caract6risee en ce que des moyens
int6grateurs 132) creux allonge, une lampe (50) positionn6e 3    (100) sont
prevus pour une homog6neisation de proximite de l'une des extremit6s du
chassis (32)    la lumiere passant 3 travers les filtres (58-64) destin6e 3
produire une lumiere, plusieurs filtres   avec la lumiere passant autour
des filtres (58-64) dichroTques (58 A 64) et des moyens (74 3 80)   15
dans le but de produire un rayon lumineux colore associes a chacun des
filtres (58, 64) pour faire   de maniere uniforme. pivoter les filtres (58,
64), lesdits moyens (74, 80)  4. Source lumineuse selon la revendication I
permettant un mouvement de pivotement de plus       caract6ris6e en ce quo
lesdits plusieurs filtres d'un filtre (58-64) on meme temps a travers le
(58-64) comportent quatre filtres dicroiques qui trajet de la lumiere
incidente, caract6ris6e en ce   20   respectivement transmettent loS
couleurs domi- quo chacun des filtres (58-64) transmet une          nantes
bleu, vert, jaune et rouge. couleur dominanto differente respective et est
5. Source lumineuse selon la revendication 4 mont6 de maniere pivotante
dans le chassis (32)     caract6risee en ce que les filtres (58-60) qui
pour un mouvement de pivotement dans le trajet      transmettent la lumiere
bleue et la lumiere verte de la lumiere; des moyens moteurs (74, 80)   25
sont positionn6s plus loin de la lamps (50) quo les associes A chacun des
filtres (58, 64), sont prevus  filtres (62-64) qui transmettent la lumibre
janune pour faire pivoter les filtres (58, 64) depuis une  et la lumibre
rouge. position alignde avec le trajet de la lumiere, dans   6. Source
lumineuse solon l'une quelconque lequel les filtres (58, 64) n'interferent
pas de     des revendications precedentes, caracterisee en maniere
significative avec la lumiere incidente,   30   ce quo un miroir elliptique
(52) est positionne jusqu'3 une position transversale par rapport au
derriere la lampa (50) pour focaliser la lumiere en trajet de la lumiere at
les filtres (58-64) peuvent  un point situ6 entre les deux premiers filtres
ainsi Wtre pivotes de maniere individuelle et selec-  (58-60), et une
lentille collimatrice (56) est pre- tive entre lesdites positions, pour
faire varier    vues entre lesdits deux premier filtres (58-60) et l'angle
d'incidence de Ia lumiere sur le filtre   35   les deux filtres suivants
(62-64) pour amener le pivote de maniere selective tout en permettant A
rayon de lumiere collimate sur le trajet lumineux la lumiere 6mise par la
lamps (50) de passer         A travers les deux filtres suivants (62-64).
autour des bords du filtre de fagon telle quo A la 40 45 50 55 60 65 5    


