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arrangement; Figure 2 is a schematic diagram of a first prefer- The present
invention relates to an optical filter  red embodiment of a filter tuning
apparatus ac- tuning apparatus and optical filtering method.
cording to the present invention tuned to a short In order to filter light
emitted from an optical fibre   5  wavelength; a chirped dlchromated
gelatin (DCG) filter may be       Figure 3 a schematic diagram of the
apparatus of used. Afilter of this type Is described In a paper enti-
Figure 2 tuned to a long wavelength; tied "Position - tunable holographic
filters In dichro-  Figure 4 Is a plan schematic vlewofa second pre- mated
gelatin for use in single - mode - fiber demulti-  ferred embodiment of a
flitertuning apparatus ac- plexers", Optical Letters, Vol. 10, page 303,
June   10  cording to the present invention; 1985. Light Is normally
directed from an Input optical  Figure 5 Is side schematic view of the
apparatus fibre onto the chirped grating filter using a lens ar-  of Figure
4; rangement. As the filter is a chirped grating the wa-   and Figure 6 is
an end schematic view of the ap- velength of light reflected therefrom Is
dependent on   paratus of Figure 4. the position of incidence of the light
from the input fi-  15  A known optical filter arrangement 2, as shown in
bre. To adjust the filtering characteristics of this filter  Figure 1,
includes an input optical fibre 4 and an out- arrangement, which Is
described in detail hereinafter,  put optical fibre 6, a chirped grating
dlchromated ge- the filter must be moved relative to the lens and Input
latin (DCG) filter 8 and a lens 10 disposed between fibre so as to alter
the position of Incidence. To effect  the fibres 4 and 6 and the filter 8.
The input optical this adjustment regard must be had to very stringent  20
fibre carries light 12 to be filtered which is emitted angular tolerances
In two planes. The restrictions Im-  from the end 14 of the input fibre 4
and directed onto posed by the tolerances necessitate the use of an   the
filter 8 by the lens 10. The relative positions of the elaborate and
expensive support mechanism on        input fibre 4, the lens 10 and the
filter 8 determines which the filter arrangement must be mounted.       the
point of Incidence 16 of the light 12 on the filter Hence, It Is desirable
to provide a filter apparatus and   25  8. filtering method which reduces
the angular toleranc-    The filter arrangement 2 further includes an out-
es that must be met.                                put optical fibre 6
which is aligned with and parallel to In accordance with the present
Invention there Is  the Input fibre 4. The output fibre 6 is used to
receive provided an optical filtertuning apparatus comprising:  light 18
reflected from the filter 8. The reflected light an optical filter which
reflects light of a prede-  so   18 is directed Into the output fibre 6 by
the lens 10. termined wavelength, said wavelength being deter-    The
wavelength of the reflected light 18 is dependent mined by the position of
incidence of said light on said  on the position of the point of incidence
16. By moving filter;                                             the
filter 8 with respect to the lens 10 in one of the di- characterised in
that there Is provided a retro-  rections Indicated by the arrows 20 and
22, without reflector moveable relative to said filter to reflect light  35
altering the lateral distance between the lens 10 and from an optical
source to said position of incidence on  the filter 8, the point of
incidence 16 of the light 12 on said filter and reflect light of said
predetermined wa-  the filter 8 is altered and the wavelength of the re-
velength to optical receiving means;                flected light18 is
adjusted correspondingly. Thus, the said position of Incidence and said
predeter-  filtering characteristics of the filter arrangement 2 can mined
wavelength being adjustable by moving   40   be adjusted or tuned as
desired due to the Inherent said' retroreflector with respect to said
filter.   properties of the chirped grating DCG filter 8. In accordance
with the present invention there Is   Thefilterarrangement2 Is mounted on a
support also provided an optical filtering method character-  mechanism
(not shown) which ensures the relative Ised by;
positions of the fibres 4 and 6, lens 10 and filter 8 are reflecting light
to be filtered from an optical  45   maintained and during tuning of the
arrangement 2 source onto an optical filter using a retroreflector, the
only movement of the filter 8 In the directions indicat- wavelength of
light reflected from said filter being de-  ed by the arrows 20 and 22 is
permitted. Generally, pendent on the position of Incidence of light on said
the mechanism provides for a 40 to 80mm movement filter and said
retroreflector being moveable relative  of the filter 8. The support
mechanism Is, however, to said filter so as to adjust said position of
Incidence;  50   normally elaborate and expensive as movement of and
the filter 8 must be performed within very stringent reflecting said
reflected light of said predeter-  angulartolerances. The tolerances are
with respect to mined wavelength to optical receiving means using   the
angles of Incidence and reflection for the incident said retroreflector.
light 12 and reflected light 18 with respect to the lens Preferred
embodiments of the present Invention   55   10 and thefilter8. Forexample,
if the inputand output will now be described, by one example only, with
ref-  fibres 4 and 6 are multimode fibres having a core di- erence to the
accompanying drawings wherein:        ameter of 50 [err] and the lens has a
focal length of Figure 1 Is a schematic diagram of a known filter  5mm with
respect to the fibres 4 and 6, the angles of 2    
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reflection cannot vary by more than   the direction of the arrow 36 to the
position shown in 0.1 0. If single mode fibre, having a core diameter of 8
Figure 3. There are no restrictive tolerances associ- [err] Is used Instead
the angular tolerance Is about  ated with adjusting or tuning the apparatus
30 be- 40". The tolerances must be met to ensure the output   6   cause
only movement of retroreflector 32 needs to be fibre 6 receives the
reflected filtered light 18. The re-  effected. Due to the inherent
reflection properties of strictive tolerances are due primarily to the size
of the  the retroreflector 32, as discussed previously, the ret- core of
the outputfibre 6, which generally has a cross-  roreflector 32 may be
tilted, rotated and even moved sectional radius of between 4 to 25 [err]
and the focal  I to 2 mm vertically without affecting the parallel re-
length with respect to the lens 10 and fibres 4 and 6,  10  lationship with
respect to the paths of the light re- which is usually about 5 mm. The same
problem       ceived and emitted from the lens 10 and the light re- would
exist if other optical waveguides of similar size,  ceived and reflected by
the filter 8. Hence, the filter such as silica waveguides, were used
instead of fi-  tuning apparatus 30 may be mounted on a relatively bres 4
and 6.                                       Inexpensive support structure
and alignment mecha- An optical filter tuning apparatus 30, as shown in  15
nism. The optical path length from the lens 10 to the Figure 2, Is similar
to the filter arrangement 2 descri-  filter 8 is the same for each selected
point of inci- bed previously In that it Includes Input and output fi-
dence 18 and the wavelength of the reflected light 18 bres 4 and 6, a lens
10, and a chirped grating DCG  selected is dependent only on the position
of the ret- filter 8. The tuning apparatus 30, however, further in-
roreflector vertex 35. Also, for a given chirp rate, the cludes a
retroreflector32 and the lens 10 Is disposed   20   movementofthe
retroreflector32 required to alterthe adjacent an end of the filter 8 and
is also substantially  selected wavelength Is approximately half of what
coplanar therewith. The retroreflector 32 is a device  would be required to
cover the same wavelength which comprises three mirrors or prism facets
which  range if either the filter 8 or the lens 10 and fibres 4 are joined
together so as to be precisely orthogonal  and 6 were to be moved. with
respect to one another. A typical structure of a   25  An alternative and
more compact arrangement of retroreflector resembles three sides of a
hollow cube  the filter tuning apparatus 30 Is illustrated in Figures
having a common vertex, wherein the Inner faces of  4 to 6. In this
arrangement Instead of placing the lens the sides have mirrored surfaces.
10 and input and output fibres 4 and 6 adjacent one The retroreflector 32
is positioned with respect to  end of the filter 8, the lens and fibre
assembly is posi- the lens 10 and filter 8 so as to reflect light 12 from
30  tioned adjacent to one side of the filter 8, as is best the Input fibre
4 onto the filter 8 and reflect filtered  shown In Figure 4. Adjusting the
wavelength of fii- light 18 from the filter 8 onto the lens 10 so as to be
tered light is still achieved by moving the vertex 35 of directed into the
output fibre 6. The input and output  the retroreflector 32 horizontally
with respect to the fibres 4 and 6, the lens 10 and the filterS are mounted
remaining parts of the apparatus 30. The retroreflec- in fixed positions on
a support mechanism (not  35  tor 32 Is moved along a path Indicated by the
double shown) so that light received by and transmitted from  headed arrow
40, which results in movement of the the lens 10 propagates in a direction
parallel to the di-  point of incidence 16 along a parallel path 42. The
rection of propagation of light received and reflected  particular
advantage of this more compact arrange- from the filter 8. This arrangement
Is possible be-  ment is that due to relative positions of the fixed filter
cause light incident on a mirrorface of the retroreflec-  40   8 and lens
10 and fibres 4 and 6 the diameter of the tor 32 will always be reflected
from the retroreflector  retroreflector 32 can be reduced by approximately
32 in a direction which is opposite and parallel (if not  one half.
colinear) to the direction of incidence. Thus, the tun-  The tuning
apparatus 30 is amenable to a further Ing apparatus 30 is arranged, as
shown In Figures 2  developmentand use in otherapplications, forexam- and
3, so that the light 12 to be filtered travels on ap-  45   pie,
two-dimensional movement of the retroreflector proximately the same path as
the filtered light 18 re-  32 may be used to allow light to be selectively
reflect- flected from the filter 8 and the angles of incidence  ed onto one
of several filters 8 which each covera dif- and reflection associated with
the filter 8 are approx-  ferent wavelength range. Also, a single source,
such imately 90. A slight difference In the path of travel,  as a laser,
may transmit light to and receive lightfrom however, is Induced by slightly
angling the filter 8 so   50  the filter 8. A single fibre may also be used
as the In- as to enable the filtered light 18 to be directed by the  put
and output fibres 4 and 6. lens 10 into output fibre 6 Instead of the Input
fibre 4. The filtertuning apparatus 30 as illustrated in Fig- ure 2, Is
tuned so as to filter for light of a short wave-  Claims length. In order
to perform a filtering operation for  55 light of a longer wavelength the
position of the point  1. An optical filter tuning apparatus comprising: of
Incidence 16 must be moved and this Is achieved            an optical
filter (8) which reflects light of a by moving the vertex 35 of the
retroreflector 32 hori-  predetermined wavelength, said wavelength be-
zontally with respect to the lens 10 and the filter 8, in  Ing determined
by the position of Incidence of 3    
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reflection cannot vary by more than    the direction of the arrow 36 to the
position shown in 0.10. If single mode fibre, having a core diameter of 8
Figure 3. There are no restrictive tolerances associ- [err] is used instead
the angular tolerance is about   ated with adjusting or tuning the
apparatus 30 be- 40". The tolerances must be met to ensure the output   5
cause only movement of retroreflector 32 needs to be fibre 6 receives the
reflected filtered light 18. The re-  effected. Due to the Inherent
reflection properties of strictive tolerances are due primarily to the size
of the  the retroreflector 32, as discussed previously, the ret- core of
the output fibre 6, which generally has a cross-  roreflector 32 may be
tilted, rotated and even moved sectional radius of between 4 to 25 [err]
and the focal  I to 2 mm vertically without affecting the parallel re-
length with respect to the lens 10 and fibres 4 and 6,  10  lationship with
respect to the paths of the light re- which is usually about 5 mm. The same
problem        celved and emitted from the lens 10 and the light re- would
exist if other optical waveguides of similar size,  calved and reflected by
the filter 8. Hence, the filter such as silica waveguides, were used
instead of fl-  tuning apparatus 30 may be mounted on a relatively bres 4
and 6.                                        inexpensive support structure
and alignment mecha- An optical filter tuning apparatus 30, as shown in  15
nism. The optical path length from the lens 10 to the Figure 2, Is similar
to the filter arrangement 2 descri-  filter 8 is the same for each selected
point of Inci- bed previously in that it Includes input and output fi-
dence 16 and the wavelength of the reflected light 18 bres 4 and 6, a lens
10, and a chirped grating DCG   selected is dependent only on the position
of the ret- f liter 8. The tuning apparatus 30, however, further In-
roreflector vertex 35. Also, for a given chirp rate, the cludes a
retroreflector32 and the lens 10 is disposed   20   movement of the
retroreflector32 required to alter the adjacent an end of the filter8 and
is also substantially  selected wavelength is approximately half of what
coplanar therewith. The retroreflector 32 Is a device  would be required to
cover the same wavelength which comprises three mirrors or prism facets
which  range if either the filter 8 or the lens 10 and fibres 4 are joined
together so as to be precisely orthogonal  and 8 were to be moved. with
respect to one another. A typical structure of a   25  An alternative and
more compact arrangement of retroreflector resembles three sides of a
hollow cube  the filter tuning apparatus 30 is illustrated in Figures
having a common vertex, wherein the inner faces of   4 to 6. In this
arrangement Instead of placing the lens the sides have mirrored surfaces.
10 and input and output fibres 4 and 6 adjacent one The retroreflector 32
is positioned with respect to  end of the filter 8, the lens and f ibre
assembly is posi- the lens 10 and filter 8 so as to reflect light 12 from
30  tioned adjacent to one side of the filter 8, as is best the input fibre
4 onto the filter 8 and reflect filtered  shown in Figure 4. Adjusting the
wavelength of fil- light 18 from the filter 8 onto the lens 10 so as to be
tered light is still achieved by moving the vertex 35 of directed Into the
output fibre 6. The Input and output  the retroreflector 32 horizontally
with respect to the fibres4and 6, the lens 10 and the filter 8 are mounted
remaining parts of the apparatus 30. The retroreflec- In fixed positions on
a support mechanism  (not  35  tor 32 is moved along a path Indicated by
the double shown) so that light received by and transmitted from  headed
arrow 40, which results In movement of the the lens 10 propagates in a
direction parallel to the di-  point of incidence 16 along a parallel path
42. The rection of propagation of light received and reflected  particular
advantage of this more compact arrange- from the filter 8. This arrangement
is possible be-  ment Is that due to relative positions of the fixed filter
cause light incident on a mirrorface of the retroreflec-  40   8 and lens
10 and fibres 4 and 6 the diameter of the tor 32 will always be reflected
from the retroreflector  retroreflector 32 can be reduced by approximately
32 In a direction which Is opposite and parallel (if not  one half.
colinear) to the direction of incidence. Thus, the tun-  The tuning
apparatus 30 is amenable to a further ing apparatus 30 is arranged, as
shown In Figures 2  development and use in other applications, for exam-
and 3, so that the light 12 to be filtered travels on ap-  45   pie,
two-dimensional movement of the retroreflector proximately the same path as
the filtered light 18 re-  32 may be used to allow light to be selectively
reflect- flected from the filter 8 and the angles of Incidence  ed onto one
of several filters 8 which each covera dif- and reflection associated with
the filter 8 are approx-  ferent wavelength range. Also, a single source,
such imately 90. A slight difference In the path of travel,  as a laser,
may transmit light to and receive light from however, is induced by
slightly angling the filter 8 so   50  the filter 8. A single fibre may
also be used as the in- as to enable the filtered light 18 to be directed
by the  put and output fibres 4 and 6. lens 10 into output fibre 6 instead
of the Input fibre 4. The filtertuning apparatus 30 as illustrated in Fig-
ure 2, is tuned so as to filter for light of a short wave-  Claims length.
In order to perform a filtering operation for  55 light of a longer
wavelength the position of the point  1. An optical filter tuning apparatus
comprising: of Incidence 16 must be moved and this Is achieved
an optical filter (8) which reflects light of a by moving the vertex 35 of
the retroreflector 32 hori-  predetermined wavelength, said wavelength be-
zontally with respect to the lens 10 and the filter 8, in  Ing determined
by the position of incidence of 3    
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filter,                        9. An optical filtering method as claimed in
claim 8, characterised In that there is provided a       characterised by
directing light from said source retroreflector (32) moveable relative to
said filter  onto said retroreflector and directing filtered light to
reflect lightfrom an optical source (4,10) to said   5  to said receiving
means, using lens means (10), position of incidence on said filter and
reflect light  said lens means and said optical filter being pos- of said
predetermined wavelength to optical re-       itionally fixed with respect
to one another. ceiving means (8,10); said position of Incidence and said
prede-  10. An optical filtering method as claimed in claim 9, termined
wavelength being adjustable by moving   10   characterised by adjusting
said position of inci- said retroreflector with respect to said filter.
dence and said predetermined wavelength by moving the vertex of said
retroreflector in a first 2. An optical filter tuning apparatus as claimed
in      plane substantially parallel to a second plane in claim 1,
characterised by lens means (10) to di-      which said lens means and said
filter substantial- rect light from said source onto said retroreflector
15  ly lie. and direct filtered light from said retroreflector to said
receiving means, said lens means and said    11. An optical filtering
method as claimed in any one optical filter being positionally fixed with
respect  of claims 8 to 10, charactrised In that light inci- to one
another.                                       dent on and filtered light
reflected from said filter 20      travel along substantially the same
path. 3. An optical filter tuning apparatus as claimed In claim 2,
characterised In that said filter and said  12. An optical filtering method
as claimed In any one lens means lie substantially In a first plane and
of Claims 8 to 11, characterised In that said filter said retroreflector is
moveabie such that the ver-    is a chirped grating dichromated gelatin
(DCG) fii- tex of said retroreflector is moveable In a second   25  ter.
plane substantially parallel to said first plane. 13. An optical filtering
method as claimed in any one 4. An optical filter tuning apparatus as
claimed In      of Claims 8 to 12, wherein said source serves any one of
the preceding claims characterised in      also as said receiving means.
that light incident on and filtered light reflected   30 from said filter
travel along substantiallythe same  14. An optical filtering method as
claimed in any one path.                                                 of
claims 8 to 13, characterised In that said source and said receiving means
are input and 5. An optical filter tuning apparatus as claimed In
output optical fibres, respectively. any one of the preceding claims
characterised In  35 that said filter is a chirped grating dichromated
gelatin (DCG) filter.                             Patentanspr~iche 6. An
optical filter tuning apparatus as claimed In   1. Gerat zum Abstimmen
eines optiachen Filters mit any one of the preceding claims characterlsed
In  4o  elnem optischen Filter (8) das Licht elner vorbe- that said source
serves also as said receiving        stimmten Wellenlinge reflektiert,
wobel die Wel- means.
lenlange durch die Einfallspositlon des Uchtes auf das Filter bestimmt
wird: 7. An optical filter tuning apparatus as claimed In      dadurch
gekennzeichnet, dal sin Retroreflektor anyone of the preceding claims,
characterised In  45  (32) vorgesehen ist, der relativ zum Filter beweg-
that said source and said receiving means are in-     lich ist, um Licht
aus elner optiachen Quelle (4, put (4) and output (6) optical fibres,
respectively.  10) auf die Einfallsposition des Filters zu reflek- tieren
und um Licht der vorbestimmten Wellen- 8. An optical filtering method
characterised by;         lange auf optische Empfangseinrichtungen (6,
reflecting light to be filtered from an optical  6o  10) zu reflektieren;
source (4,10) onto an optical filter (8) using a ret-  wobei die
Einfallsposition und die vorbestimmte roreflector (32), the wavelength of
light reflected   Wellenlinge durch Bewegen des Retrorefleklors from said
filter being dependenton the position of    relatIv zum Filter elnstellbar
sind. incidence of light on said filter and said retrore- flector being
moveable relative to said filter so as   55   2. Gerft zum Abstimmen eines
optischen Filters to adjust said position of Incidence; and
nach Anspruch 1, gekennzelchnet durch emn Un- reflecting said reflected
light of said prede-  senelement (10) zum Richten des von der Quelle
termined wavelength to optical receiving means        ausgehenden Llchtes
auf den Retroreflektor und (8,10) using said retroreflector.
zum Richten des vom Retroreflektor ausgehen- 4    7                   EP
0378442 B1                   8      1 11IIIII   11   I     1 



den ge trten Uchtos auf die Empfangmlittel,        des Linsenelementes
(10), wobel das Linsenele- wobei des Llnsenelement und des optische Filter
ment und das optische Filter In ihrer Position re- In Ihrer Position
relativ zueinander fixiert sind.  lativ zueinander fixiert sind. s 3. Gerat
zum Abstimmen eines optischen FIlters     10. Optisches Filterverfahren
nach Anspruch 9, ge- nach Anspruch 2, dadurch gekennzelchnet, dai1
kennzeichnet durch Elnstellen der Einfallspositi- das Filter und des
Unsenelement im wesentli-       on und dervorbestimmten Wellenlange durch
Be- chen In einer ersten Ebene legen. daB der Retro-   wegen des
Scheltelpunktes des Retroreflektors refleitor so beweglich lat, dal der
Scheltiepunkt  io  in einer ersten Ebene, die Im wesentlichen paral- des
Retroreflektors In einer zweiten Ebene be-     lei zu elner zweiten Ebene
verlauft, in der sich weglich ist, die Im wesentlichen parallel zur er-
das Unsenelement und das Filter im wesentli- sten Ebene veriluft.
chen befinden. 4. Gerat zumn Abstimmen eines optischen Filters  15  11.
Optisches Filterverfahren nach elnem bellebigen nach einem  bellebigen
vorhergehenden An-          Anspruch 8 bls 10, dadurch gekennzoichnet, daB
spruch, dadurch gekonnzeichnet, daB auf das        des auf das Filter
einfallende Licht und des vom Filter einfallende Licht und des vom Filter
reflek-  Filer reflektierte Ucht endang im wesentlichen tlerte gefilterte
Licht Im wesentlichen entlang    desselben Pfades lauft. desselben Pfades
Iuft.                    20 12. Optiseches Filterverfahren nach elnem
beliebigen f~'   5. Gerat zum Abstimmen elnes optischen Filters
Anspruch 8 bis 11, dadurch gekennzeichnet, daM nach einem  beliebigen
vorhergehenden An-          des Filter eln dlchromaftsches Gelatinefilter
spruch, dadurch gekennzelchnet, daB des Filter     (DCG) mit Chirp-Gitter
ist. eln dichromatisches Gelatinefllter (DCG) mit  25 Chirp-Gilter lst.
13. Optisches Filterverfahren nach einem beliebigen Anspruch 8 bis 12,
dadurch gekennzeichnet, daB 6. Gerat zum Abstimmen elnes optlachen Filters
die Quelle such als Empfangseinrichtung dient. nach einem bellebigen
vorhergehenden An- spruch, dadurch gekennzeichnet, daB die Quelle  3o  14.
Optisches Filterverfahren nach einem bellebigen such als
Empfangsainrichtung dient.                Anspruch 8 bls 13, dadurch
gekennzeichnet, daB die Queile und die Empfangseinrichtung aus e1- 7. Gerat
zum Abstimmen elnes optisehen Filters        ner Eingangsllchtleitfaser
bzw. elner Ausgangs- nach einem  bellebigen vorhergehenden An-
llchtieltfaser bestehen. spruch dadurch gekennzebchnet. daB die Quells  35
und die Empfangselnrichtung aus elner Eln- gangslichtesitfaser (4) bzw.
elner Ausgangsllcht-  Revendleatlons leitfaser (6) bestohen. 1. Un appareil
d'aeeord de filtre optique compre- 8. Optisches  Filtbrverfahren,
gekennzelchnet  40     nant: durch:
un filtre optique (8) qui refltte une lumiere Reflektieren von zu
filterndem Licht aus einer op-  d'une longueur d'onde preddtermin6e, ladite
lon- tischen Quell. (4, 10) auf ein optisches Filter (8)  gueur d'onde
6tant d~termln6e par la position unter Verwendung sines Retroreflektors
(32),       d'incidence de ladite lumibre sur ledit tiltre; wobel die
Wellenlinge des vom Filter reflektier-  4e     caract6rise on ce qu'll
estdispos6 un retro- ten Llchtes von der Elnfallsposition des Lichtes
riflecteur (32) mobile par rapport audit filtre aftn auf dem Filter abhingt
und wobel der Retrore       de refldchir une lumiere venant d'une souree
op- flektor zum Einsatllen der Elnfallsposition relativ  tique (4, 10) vers
laditb position d'incidence sur zum Filter beweglich lst; und
ledit ftltre et de reflechir la lumlere de ladite lon- Reflektieren des
reflektierten Llchtes der vorbe-  eo  gueur d'onde pred6terminhe vers un
moyen re- stimmten Wellenlange auf optische Empfangs-        cepteur
optique (6, 10); elnrichtungen (6, 10) untbr Verwendung des Re-
ladite position d'Incidence et ladite lon- troreflektors.
gueur dConde pr6dhtermin6e Meont reglab!es en deplaeant ledit
r6tror6flecteur par rapport audit 9. Optisches Fllterverfahren nach
Anspruch 8, ge-  5  ftiltre. kennzeichnet durch das Richton des von der
Quele ausgehenden Uchtes auf den Retroretlek-   2. Un appareil d'accord de
filtre optique selon la re- tor, und das Richten des gefiterten Lichtbs auf
vendication I caractirls6 par un moyen de lentille die
Empfangseinrichtungen unter Verwendung         (10) servant A diriger une
lumiere depuls laditb 5    9                   EP 0 378 442 B1
10   I    liii huB    I II 111 source vers ledit r6troreflectour et a
diriger une  etant fixes en position lun par rapport a I'autre. 



lumlere flltree depuis ledit r6troreflecteur vers Is- dit moyen rhcepteur,
leditmoyen de lentille et ledit  10. Un proced6 de filtrage optique solon
la revendi- f iltre optique etant fixes en position l'un par rap-   5
cation 9, caract6ris6 en ce quo ladito position d'in- port A l'autre.
cidence et ladito longuour d'onde pr6dhtormin~e sont regl6es en deplagant
le somment dudit retro- 3. Un apparel d'accord de f iltre optique solon la
re-  r6flecteurdane un premier plan sensiblement pa- vendication 2,
caracterise on ce quo ledit filtre et  rallele A un deuxieme plan dans
loquel sont son- ledit moyen de lentille sont situ6s sensiblement  10
siblement sltu6s ledit moyen de lentille et ledit f i- danm un premier plan
et ledit retrorflecteur mo-    tre. bile d'une manibre tells quo le sommet
du retro- reflecteureatmobile dans un deuxieme plan sen-   11. Un proced6
de filtrage optique selon i'une quel- siblement parallble audit premier
plan.             conque des revendicatbons 8 A 10, caracterisi en tC
ce qu'uno lumlire incidents sur ledit filtre et une 4. Un appareil d'accord
de fitre optique solon l'une    lumlbre filtree r6fl6chie par celui-ci so
deplacent quelconque des revendications precedentbs ca-       sensiblement
le long du mime trajet. ractirise en co qu'une lumibre Incidents aur ledit
filtre et une lumibre filtr6e r6fl6chie depuis ledit  12. Un proced6 de
filtrage optique selon l'une quel- filtre se d6placent sensiblement le long
du meme   20  conque des revendications 8 a 11, caract6rise en trajet.
cs quo ledit fitre eat un filtre en gelatine dichro- mee (DCG) A reseau A
stridulations. 5. Un appareil d'accord de fitre optique solon l'une
quelconque des revendications precedentbs ca-    13. Un procede de filtrage
optique solon l'une quel- racterise en ce quo ledit filtre optique est un
filtre  25  conque des revendicatlons 8 A 12, dans lequel la- en gelatine
dichromee (DCG) d'un reseau A stri-     dite source sort aussi de moyen
riceptur. dulations. 14. Un procede de filtrage optique solon l'une quel-
6. Un appareil d'accord de f iltre optique solon l'une  conque des
revendlcations 8 A 13, caractirise en quelconque des revendications
prec6dentbs ca-  30   ce quo ladite source et ledit moyen riceptoursont
racterisb en as quo ladite source sort aussl de     des fibres optiques
d'entree et de sortie, respea- moyen r6cepteur.
tivement. 7. Un appareil d'accord de f Itre optique solon l'une quelconque
des revendications precedentbs, ca-  35 racterise en ce quo ladite source
et ledit moyen ricepteur sont des f ibres optiques d'entree (4) et de
sortie (8), respectivement. 8. Un procede de filtrage optique caracterise
par    40 une reflexion d'une lumiere Afiltrer, venant d'une source optique
(4, 10), sur un flitre optique (8) en utilisant un retroreflectbur (32), la
longueur d'onde de lumiebr reflchie depuis ledit filtre de- pendant de la
position d'incidence de la lumlbre   46 sur ledit filtre et ledit
retroreflecteur etant mobile par rapport audit filtre de facon A r6gler la
dispo- sition d'lncidence; et une r6flexion de ladite lumlbre refldchie, de
ladite longueur d'onde pr6ditermin6e, vers le-  50 dit moyen
r6ceptouroptique (6, 10) en utlisant le- dit retrordflecteur. 9. Un proc6de
de filtrage optique solon la revendi- cation 8, caracterIsb en ce quo la
lumibre venant  55 de ladito source est dirigee sur ledit retrorgflec- tour
et la lumibre filtree est dirigde vers ledit moyen ricepteur en utlisant un
moyen de lentille (10), ledit moyen de lentille et ledit f Iltre optique 6


