2163919 OPTI CAL DEMULTI PLEX TRANSM SSI ON EQUI PMENT This invention rel ates
to eptical denultiplex transm ssion equi pment of the type conprising
several light, transmtters for generating several l|ight signals of discrete
wave | engths, a dispersion grating, a first 5 light conductor mhlc

diTected at the dispersion grating and conducts.a nultiplex signal 'r’red
by=~superinposition of the light signals of varji Qus wave | engths,

several second |ight conductors which are arranged si de-by- S|de i n each
case with an input end 10 in the diffraction plane of the ﬁ %#FQ
grating for separate decoupling of the individual |ight signals he
multiplex signal. In optical conmmunications technol ogy, optical de-
mul ti pl ex equi pnent with dispersion gratings has proved 15 successful in
systens which are used to sinmultaneously process a | arge nunber of |ight
signals of different --2- wave length. The nost favourable features of

di spersion gratings is their slight overall size and their slight insertion
danpi ng of each transmission channel. A considerabl e problem which arises
~in the use

OPTICAL DEMULTIPLEX TRANSMISSION EQUIPMENT

‘This invention relates to optical demultiplex
.&~/ transmission equipment of the type comprising several
light transmitters for generating several light signals
of discrete wave-lengthé, a dispersion grating, a first
5 1light conductor which is directed at the dispersion
grating an& conducts a multiplex signal formed By
superimposition of the light signals of various wave
lengths, and several second light conductors which are
arranged side-by-side'in eaéh case with an input end
10 in the diffractioh plane of the disﬁersion grating for
separate'decoupling.of the individual light signals of

the multiplex signal.

In optical communications technology, optical de-
- multiplex equipment with dispersion gratings has proved
15 successful in systems which are used to simultaneously

process allarge numbe: ofllight signals of different



5 of dispersive grating denultiplex équipnent relates to the channel
separation. In currently known wave- |ength nultiplex equipnent, the wave
I ength difference between adj acent channels, in other words the channel

a speci#ic value, for exanple 10 30 nm As a

spaci Ngw~i s fixed at
consé'e of this, takifig into account the geonetry which is preset by A
the coastruction of the dispersion grating, there nust be a specific

arrange- nment of the

| i ght conductor. fibres 2ntended for de- coupling of

t he individual channels. 15 Fig. 1 shows an exanple of conventional
dermul tipl ex transm ssion equi pnent 10. A di spersion grating is formed as a

refl ection grat %elaeq&& SPd ol U REA LI gydy 11 made

froma materi al
20 signals to bajtdparedl

I's transparent 1 n the wave | engt range of the Iight

ot Qebha thids SglonuAnt 308 g Wvd:e Dagy,dll whi ch

lies opposite the reflectlon grating 12 stands perpendicular to the

diffraction pl aandfthieda redfilghttt iitikd o @ambing fdf dadt HHartemiiet 6X

fibre or input conductor fibre 14 has an exit end 15 25 which is fastened

to this surfacech®nredr. exanpl e by bei ng bonded thereto with a
transparent adhesi ve.

This input Iight conductor fibre 14 conducts a

mul tiplex signal [err] etc. ... consisting

A considerable problem whieh arises in the use

5 of dispersive-grating_demultiplex equipment relates to

the channel separation. In currently known wave- \,}

length multiplex equipment, the wave length difference

between ad jacent channels, in other words the channel

spacing, is fixed at a specific value, for example

10 30 nm, As‘a cbnsequence of this, taking into account

the geometry which i1s preset by the construction of the

dispersion grating, there must be a specific arrange-

ment

of the light conductor fibres intended for de-

coupling of the individual channels.

15

Fig. 1 shows an example of conventional demultiplex ;-J

transmission equipment 10. A dispersion grating is

formed as a reflection grating 12 on a spheric side

surface of a solid body 1l made from a material which is

transparent in the wave length range of the light

20 signals to be transmitted. That side surface 13 of

the body 11 which lies opposite the reflection grating

12 stands perpendicular to the diffraction plane of

the reflection grating 12. A first light conductor

fibre or input conductor fibre 14 has an exit end 15

‘25 which is fastened to this surface 13, for example by



of several light signals of different wave lengths 5 ( [err], etc. ...).
The .carrier light waves of these individual |ight signals are generated by
l'i ght traqsnttieTs [err] etc. The light transmtters are nonochronmatic and
they are usually lasers, particularly sem conductor 10 | asers, :
The_nul ti pl ex signal '[ern})[err] etc. travels through the transparaé pody
1™and is diffracted at the side surface fornged as the reflection grattng

|2 and reversed in its direction. Since the dfffraction angle [err] etc. in
_each 15  case depends on the respective wave |ength [err] etc. of the
light incident on the reflection grating 12, the diffracted beans inpinge
:as a function of baéngebpmdedvthemetdol ehghhal érahspacenst adhesdwe.l ocati ons
on that side 13 of the body 11 which lies 20 opposite to the reflection
grating 12. In oftds dBputnpdabht condncthr Epbradllf conduditsf pacted | i ght
beans in the body 11, the surface carrying the reflection grating 12 is
~sonvex in design BBltaRterngigpatrAcyett Deant N g Bifched -orFoPsiasing 25
The spacing of the_points of inpingenent of _t i ndi vidual i Bt si ghal s
of different mave°Feﬁ@?ﬁrﬂgpéﬁggtoﬂsﬁﬂéiFnafvggagPrapgfVégfihﬁn % Pes and
On L .
5 | Air Ao A 30 gtc. ..7). The car?igr light |
waves of these individual light signals are generated

by light transmitters Ll' L2, L3 «se €etc.

The light transmitters are monochromatic and
they are usually lasers, particularly semiconductor
10 1§sers. " The multiplex'signal A 1+
Ap ¢t 7\3 ete. travels through thle transparent bod;y'

11 and is diffracted at the side surface formed as the

&

reflection gratingl2 and reversed in its direction.

Since the diffraction angle 01, e «s etc. in each

29
15 case depends on tho_respéctive wave length A i* A 21 °°
etc. of the light incident on the reflection grating l2,
k—? the diffractéd beﬁms impinge as a function of the
respective wave length 7\1. Ao» -+ etc. at various
locations on that.side 13 of the body 11 which lies
20 opposite to th§ reflection grating 12, In order to
.compensate for the spreéd_of the diffracted light beéms
in the body 11, the surface carrying the reflection.
grating ;2 is convex in design so that the diffracted

‘beams are bunched or chussed.

25 The spacing of the points of impingement of the



t he di stance between the reflection grating 12 and the side surface 13
| yi ng opposite it. Wth a preset 5 channel spacing, the latter distance
is so selected that at the points of inpingenent of the diffracted.light
yaNt-he side surface 13 specific output |ight conductor fibres 16 for
¥ of the individual ‘1ight signals can be arranged at such a 10 o
) | ative to one another that a cross-talk or m xing of adjacent
channel s is avoi ded. Conventionally, these eultpdt |ight conductor fibres 16
are held, in their region butting against the body 11, at the spacings
preset by the grating 15 geonetry and the channel spacings by neans of a
precision fixing, a I dan chani sm 20 ' ui dance chanj sm 20 has
“a nunber . of V—s%ﬁﬁggv§¥ﬁ5€egfégfr%gfﬁﬂg%nﬁft%b#ﬁggﬁﬁ BRV81 P& But put

[ight conduct of d4bde 10n wles YasDaagd: OhoRKER. eEaR0uneRlE BhECRCS

si de- by-si de an el r spaclngs are ermne y of "The

grating arrangegﬁ?%éﬁgﬁtQWe NGe £ @04 %EXeré?ﬂ9£9§o£eé£%tiﬁ&012Pﬁﬁﬂ or, )

respectively, by annel spacings. A retaining surface having etched-in
hol es at appropriipé €s Lde SHRFT LSS £9nlirﬂSEV\b§goQ£té‘sfd.! nwptAce BhekBe
grooved mechanism 20. In this case the fibres are simlarly

5 channel spacing, the latter distance is so selected

that at the poihts 6f impingement of the diffracted

light beams on the side'éurfaée 13 specific output -y

light conductor fibres 16 for decoupling of the

individual light signals can be arranged at such a
10 spacing relative to one another that a cross-talk

-

or mixing of adjacent channels is avoided.

Conventionally, these output light conductor
fibres 16 are held, in their region butting against
‘the body 11, at.the spacings preset by the grating
15 geometry and the channel spacings by meéns of a
precision fixing and guidance mechanism 20, This
guidance mechanism 20 has a number'of V-shaped
grooves corresponding to the ndmber of the output
light conductor fibres 16. The V-shaped grooves 21
20 are arranged side-~by-side and their spacings are
determined by the geometry of the grating"arrangément
and by the light wave 1engthé 7\1. 7\2, .« 8tc. used
or, respectively, by the channel spacings. A
retaining sﬁrface having etche&Ain.holes at.éppropriate

25 spacings can likewise be used in place of the grooved



hol d.i n exact spacing by being bonded into these holes. Such a fixing
mechani sm 20 usual ly consists of 5 a precision conponent which is made
froman alum nium brass alloy and which is very expensive and conplex to
produce. Furthernore, for each special application of the demultiple®
- system a new fixing and gui dance mechani sm adapted to the |ight wa{edS)!
~1%Agths used for 10 t he |nd|V|duaI channel s and to the particular—grating
geonetry has to be produced. |In other words,.tée.fixing and-gui dance '
mechani sm effectively fixes the |light wave | engths which can be used in the
mul tiplex signal. 15 An object of the invention is to provide

optical de- nmultipl e%%% Z%SI Oriineq:tﬁip Nee q_fhet t}ngemd %Sf#ﬂ%%‘ﬂ{%’ t he

‘begi nni ng her eof, 0 complex gul Fance Mechantsm for

conductors int endeq. % Lb“'dﬂk%ﬂig e deide’ é’fay%ué#iwo HEMd S is

necessary. 20 er obj ect t'o provi equi pnent wherein
a change in the chayls spaC|ngs and/or the wave | engths of the Iight
signals of a multiplex signal that is to be processed is possible

‘Wi thout structural changes bei ng necessary. These objects are achieved by
provi si on of Such a fixing mechanism 20 usually consists of

5 a precision componéht which is made from an aluminium/
brass alloy and which is very expensive and complex
L ig}  to producé. Furthermore, for each qpecial application
of the demuitiplex system a new fixing and guidance
mechanism adapted to the light wave lengths used for -
10 the individual channels aﬁd to the particular grating
geome try hgs to be produced. In other words, the
fixing and guidance mechanism effectively fixes the
light wave lengths which can be used in the multiplex

signal.

15 An object of the invention is to provide optical de-
j- _ . multiplex transmission equipment, of the kind described
at the beginning hereof, in which no_compléx guidance
mechanism for the light conductors.intended for de-

coupling of the individual light signals is necessary.

20 A furtherobject'is to provide such equipment
wherein a change in the channel spacings and/or the

wave lengths of the light éign&ls of a multiplex



optical denultiplex transm ssion equi pnent of the general type described at

t he begi nning hereof wherein the surfaces of the output |ight conductors

are arranged cl ose together in the region of their input ends and wherein

the light transmtters [err] [err]... et’c.) emt |ight signals having

predef\dky-. 10 m ned wave | engt hs ([err] . etc.) selected such that the . |
i nal s diffracted by the grating |np|6ge I n each case only on every‘r .
nth input end of the output |ight conductors, in which respect nis a !

nat ural numnber greater than one. 15 As a result of these neasures a

pi ece of optical de- nultiplex transm ssion equi pnent is provided in which

the Iight conduclﬂér@qlnt"é’fﬁfed-ﬂ‘ dre R afpATerPahels RRsA Y4gusi gnal s

of various wave |en ths are arrange cl ose together in the region of their

input 20  ends SFunat FRAnEFs HRACUAWTT 2. or respect- ive nth
| i ght conductor is acted upon with a Iight sig- nal of respective wave
I ength. The respective - 7 - diffraction angle is so adjusted, by Co.

varying the wave | ength of the |ight signal -of each channel, that the
~diffracted light beamfalls on the i nput end of the correspondlng out put
l'ight conductor Thus a . _ *

These objects are achieved bj provision of
optical demultiplex transmission equipment of the
5 general type described at the beginniﬁg hereof
wherein the surfaces of the output light conductors
are arranged close together in the region of their
input ends and wherein the'light transmitters (Lf,
L,', Lg' ;.. etc.) emit light siénals having predeter-
10 'mined wave lengths ( A,', Ag's e.s etc.) selected
such that the 1;ght signals diffracted by the grating
impinge in each case only on every nth input end of

the output light conductors, in which respect n is a

natural number greater than one.. - '1;3

15 As a result of these measures a piece of optical de=
multiplex transmission equipment is provided in which
the light conductors intended for decoupling the
individual light signals of various wave lengths are
~arranged close together in the region of their input

20 ends and in which only every 2nd, 3rd, ... or respect=-
ive nth light conductoris actéd upon with a light sig-

nal of respective wave length. The respective



z speci al guidance nechanismfor the output |ight -conductors is superfluous
and the optical denultiplex equipnment in accordance with the invention can
be produced at tower cost than the known equi prent descri- bed above.
Mor eover, the equipnent in accordance with 10 the invention can bglus
wi<t.hout constructlonal changes, in conjunction with various |ight fﬂﬂg
Pehgths, or, respectively, various channel QC|ngs Al so, a change of
indi vi dual wave | engths of a.nultiplex signal fcan readily be carried out
with the 15 equipnment in accordance with the invention provided only that
there is at |east one further |ight conductor not used up tiII t hen |ying

between two chan lf#%ﬁﬁgﬁ%? é“ﬂéngold&qus$§3““5§(V dk [{ie way the

spaci ng between the out put conductor flbres 16 can be
better adjusted wQvdeLdrStE G iheO UlipH ¢ w&dpm hsacSUsHrtnd i hkhat
conductor bunch or bundle can be shifted for optical tuning depending-on

4 he degree of efftihd Qicffictidie TigfHictidaan fHEEd ngh lthd NLipwEkend of

di spl acenent. A preferred exenplified enbodi ment of the optical de-

- mul tiplex transnitds oromrpe puehing rowqoeok dagiet vedridudieor nvelituon ai | | be .
descrlbed her ei nunder with reference

' : 5 special guidance mechanism for the output 1ight

conductors is superfluous and the optical demultiplex
. equipment-in accordance with the invention can be
‘produced at lower cost than the known equipment descri-
bed above. Moreover; the equipment in accordance with
10 the 1hwention can be used, without constructional
éhanges, ip conjunction with various light wave
lengths, or, respectively, various chahnel spécings.
Also, a change of individual wave lengths of a
multiplex signal can readily be carried out with the
15 equipment‘in accordance with the invention provided
only that there is a£ least one further light conductor
(~, | not used up till then lyihg between two channel-coﬁduct-

ing output light conductors.

In this way the spacing between the individual
20 output light conductor fibres 16 can be better adjusted
to the respective output wave lengths. Such a iight
- sonductor bﬁnch or bundle can be shifted for optical
tuning depending on the-degree of efficiency of the

reflection grating 12 in block displacement.



to Figure 2 of the drawings. In the exenplified enbodi nent shown in Figure
.2 the sanme reflection'grating 12 is used which has already been described
“in connection with the convention- al denultiplex arrangenent shown.in
Fi gure’ Nhe conponents in Figure 2 which are the sane as those in 10 _
~'Figure iE’etherefore proyided with the sane reference synbols and w | »
not be eXplained in any fufther detail-+o0 avoid unnecessary repetition. In’
the optical demultiplex transm ssion equi pner® <40 in accordance with the
i nvention, in the regions of 15 the output light conductor fibres 16
-contiguous to the input ends 18 thereof, the peripheral surfaces 17 of the
fibres 16 are arranged cl ose together side-by-side in the diffraction plane
of the dispersion grating 12. The input ends 18 of the output |ight
conductors 20 fibres 16 butt against that side surface 13 of the body 11

which |ies opposite the reflectlon grating 12 and they are fastened
there, for exanple w th_an ve Whi IS, tr e relev
wave | ength range. Thé }S’é'rl grebsieﬁ ¢ rﬂ*n tg’ffdlfcﬁtdlrc

16 can be bonded..t.ﬁtqgﬁe@%smcmn %Jiwequowc&@a&l&om CE‘HJ' er

.~ (not shown).
: inwention will be described hereinunder with reference

to Figure 2 of the drawings.

5 In the exempiified embodiment shown in Figure 2
the same reflection'ggating 12 is used which has
already been described in connection with the convention-
;l demultiplex arrangement shown in Figure 1, The
components in Figure 2 which are the same as ‘those in

10 Figure 1 are therefore provided with the same .
reference symbols and will not be explained in any

further defail to avoid unnecessary repetition.

N

In the optical demultiplex transmission equipment ;_)
10 in accordance with the_invention, in the regions of
15 the output light conductor fibres 16 configuous to the
input ends 18 thereof, the peripheral surfaces 17 of
the fibres 16 are arranged close together side-by-side
in the diffraction plane of the dispersion grating
12. The input ends 18 of the output light conductors
26 fibres 16 butt against that side surface 13 of the

body 11 which lies opposite the reflection grating 12



If each of the | i ght conductor fibres 16 of this arrangenent were to be
used for decoupling a light signal, the channel spacing, i.e. the

difference, 10 in the wave | engt hs of the Ii ght signal s decoupl e
of two adjacent |ight conductor fibres 16, would have to be selec o be
-cgzxespondlngly slight, but the separation of adjacent channels mould“also
bé“reduced to a few dB (deC|beIs) For decomﬁlrm the 15 I ndi vi dual |ight
~signals of different wave length, only every "nth light conductor fibre 16

is used, in which respect n is a natural nunber greater than 1. The val ue
of the nunmber n depends on the necessary channel separation and on the

channel spaci ngs ghd2Qneyt hfei Pditefual thb%t Fognakampie {LQH anot her.
Figure 2 illustrates the case where n = 2. In each casé a single fibre 19

whi ch serves nerehghesi®espALeh is ai-aaagaelehet waeRhbheelegaak- waRdUCting
| i ght conductor fibres. These spacer fibres 19 can, in the 25 appropriate
ci rcunst ances, beleugtbhf famgea sffhei peripherallOsurifesgshlifyr oh the body 11.
The di aneter gradlent fibres, which are usually used for this purpose, is
about 125 [err]. b@dhttan%éuetOIZSipeaa]16ebnsebethonsagnab oevrduct i ng
Ii ght conductor fibres 16

5 another and/or be fastened on a flat common carrier

(not shown). !

- If eachlof the light conductor fibres 16 of
this arrangement were to be used for decoupling a
light signal, the channel spacing, i.e. the difference

10 in the wave lengths of the light signals decoupled fy
way of two.adjacenf light conductor fibres 16, would
have to be selected to be porrespondingly slight,
bﬁt the separation of adjacent.channels would also be
.Teduced to a few dB (deeibels), For decoupling the

15 individual light signals of different wave length,

S only every nth light conductor fibre 16 is used, in
which respect n is a natural number greater than 1.
The value of the number g depends on the necessary
channel separation and on the.channel spacings of

20 the individual light signals one from another.

‘Figure 2 illustrates the case where n = 2. In
each case a siﬁgle fibre 19 which serves merely as a
spacef is arranged between the signal-conducting light
conductor fibres. These apacer.fibres 19 can, in the

25 appropriate circumstances, be cut off at a specific



-5 suffices, as a rule, to guarantee an adequate channel separation. Thé
spaci ng can, however, be doubled, tripled and so forth, by on]y every 2nd,
3rd, 4th .. etc. light conductor fibre 16 receiving a signal. In>ot.her
-mords;«%Z?h a preset reflection 10 or dispersion grating arrangenment, in_ _
order’ the individual light signals, of the various channels which areg
separated at the diffraction grating inpinge;gxactly on the entry ends 18

of the correspondi ng output |ight conductor %lbres 16, the 15 wave

-l engt hs [err] ... of the individual |ight signals have to be so varied
that the diffraction angles [err]... are adapted to thet&rrangement of the

second |ight condi¢igtnffPéStdé bédyPLEYI WE£Ydﬂ£ﬂ&¥G£eFrah§§ﬁES are
usual ly 20 used as the nonochromatic light transmttersf|err] [err]

et c. Wien t hi s fibiée, Cilscht fe vayealEngabedf fohetribt patpbeghtis i can
be varied by changing the tenperature of the |aser (approx. 0.3mi[err]).
Thus, for each |isfuti 23l ubhe sedpetancecodf12fie gorbetyoan- t@b I ng
| aser [err] is so adjusted that light with the wave | ength %err]
(correspondi ng t ®igralacenduetirgalightt gerjuetori fibnesecdibat t he
reflection grating 12 at such an angle Q that the diffracted |ight beam
) 5 suffices, as a rule, to guarantee an adequate
channel separation. The spacing'can. howevex, be
doubled, tripled and so forth, by only every 2nd, -~
3rd, 4th .. etc. light conductor fibre 16 receiving
. a signal. In other wordé, with a préset reflection
10 or dispersion grating arranggment, in order that the
individual light signals, of the various channels
which are separated at the diffraction grating
. impinge exactly on the entry ends 18 of the
corresponding output light conductor fibres 16, the
15 wave lengths Zl', hz', ”3" eee 0f the individual
light signals have to be so varied that the diffractiomn
angles Ol', 02'. »e+ are adapted to the arrangement '\j
of the second light conductor fibres 16.

As previously mentioned, lasers are usually

20 used as the monochromatic light transmitters Ll',

Lb" eee etc, When this is fhe case, the wave length

of the emitted light 3! can be varied by changing

the temperature of the laser (approx. O.Bmm/oc).lhus,for

each'light signal, the temperaturé of the correspond-
25 ing laser L,' is so adjuéted that light with the

i
wave'léngfh ﬂi' (corresponding to the laser tempera-



fall's on the input end 18 of the second |ight conductor fibre 16 intended
for decoupling this 5 light signal. Alight conductor fibre bunch for

decoupl i ng the individual channels of a nultiplex signal usually consj sts
~of about forty to fifty light conductor fibres 16. If, for exanple, five to -

'cgn different 10 -channels are superinposed in a multiplex signal, r.
has consi derabl e freedomto sel ect the spacings between the :
si gnal - conducting second |ight conductor filkrdd 26 in accordance with e
desired channel spacings and to select the laser transmtters(from 15
those avail able on the market, at any one tine) having the necessary
channel separati on. !g} the multiplex transm ssion equi prent. 10 shown in

Figure 2, a refledi diss st Lran telapitn e oreslastion wrat4R& M2 on i s not,
h , tricted to 20 _ th ,of h. gr at i.pgs. d, th
N (r)]\\{/vg\r/]teir onr' stz)l gmeﬁc% esg‘%b aﬁ’er?ﬂlegtl:é; egtgégfﬁﬁg:\&#ﬁg%?ﬁ%‘ﬁ gﬁe ¢ o‘?ﬁhag?
Il abl e di ' ti , t - 1 SSi :
G Tt ract fon orati asadf i nd TERARCELE, 15,68 BRe) dooue LIgHET 57 07

propagation 25  paffdudifor Beording dHBkndbdNebs 4QcsBELIKSPALLd Ve geometry
of the dispersive optical conponent used is _ . _

5 light signal.

A light conductor fibre bunch for decoupling

,;k,f the individual channels of a multiplex signal usually
gonsists of #bout forty to fifty light cqnductor .
fibres 16. If, for example, five to ten different

10 “channels are superimposed in a multiplex signal, a
user hag éoqsiderable.freedom to select the spacings
between the signal-conducting second iight conductor
fibres 16 in accordancé.with the desired channel
sﬁacings and to select the laser transuitters (from

15 those available on the ﬁarket, at any one time) having

the necessary channel éeparation.

| In the multiplex transmission equipmént 10 shown

in Figure 2, a reflection~dispersion grating 12 is
used. The invention is not, however, restricted to

20 the use of such gratings. ' Indeed, the inﬁention aléo
applies to démultiplex equipment incorporating other
available dispersive optical components; suéh as
through-trangmission diffractién gratings etc. In
each case the adaptation of the 1ighf propagation

25 paths qf the individual signals to the respective

geometry of the diépersive optical component used is



- 12 - effected by way of the variation of the wave | engths of the light
si gnajps\ Furthernore, various kinds of light transmtters, such.as

sem gelldictor |asers, gas lasers or LED-elenments, can be used. Al that is
5 esdg al is that the emtted wave |l ength can be varied and that it is
substantial |y nonochromatic. In the case =fld asers, this wave | ength

vari ation can be achi eved by changing the -l aser tenperature, but it can

al so be achieved in other ways, for exanple, in the case 10 of gas |asers

by adjusting the egalo r. standar r nat qr. t i ve a
wi de. range of var?g?fﬁﬁg‘.? tﬁﬁe"%?ﬁt%%tafel tg}ﬁafzr%)n(fglc%cﬁ %%b?é?e\i\@e%g;g ave a
di anet er "of - about oJ0B{ef L} "ad e £5° Ar4RANINS VARSI Lipadnden

di anet er of about 24

are surrounded W jhgRt] 8p4Rim 6664 I3udh ) B ehiBodrhRitdrilalseess. gdBe
I nput ends 18 of the output |ight conductor fibres 16 may be etched so as

to accurately def Lase?d oihBED-elémerties Ji cnettey wed.hatdlithdhalti dsat a
predeter- mned spacing relative to one another. Hydrofluoric acid (HF)
may, for exand e, essential aist thatt tive nepittidiwave length can be
' varied and that it is substantially monochromatic. In
the case of lasers, this wave length variation can be
achieved by changing the 1aser”temperature, but it can
also be échieved in other ways, for example, in the case
10 of gas lasers, by adjusting the etalon or standard or |

by resonator systems which have a wide range of

variations.

The output light conductor fibres 16 may have a‘
diameter of about 100 P in the case of monomode version
15 and a diameter of about 240 u in the case of multimode
| version., However, they are surrounded with a jacket

(coating) giving a greater thickness,

The input ends 18 of the output light conductor
fibres 16 may be etched so as to accurately define
20 their outside diameter so that they lie at a predeter-
| mined sﬁacing relative to one another., Hydrofluoric
acid (HF) may, for example, be used as the etching

medium,

)

~

erry In the case of multinode version. However, they

he 11



-13- CLAIMS 1. Optical denultiplex transm ssion equi pnent conprising
several light transmtters for generating several light signals of di
wave | engths, a dispersion grating, a first |light conductor which
directed at the dispersion grating and conducts a nultiplex signal
by superinposition of the light signals of various wave |engths, and
veral second |ight conductors which are ar y nged side by side in each
case with an input end in the diffraction T0 glane of the dispersion
grating for separate de- coupling of the individual |ight signals of the
mul tiplex signal, characterised in that the surfaces of the second |ight
conductors are arr gjigaqs| ose together in the region of their input ends,
and in 15 that the™TTgnt transmtters emt |ight signals having
predet erm ned wave | engt hs sel ected such that the'l%%gt signals diffracted

by the grating i npilrge YR¥iCadn deud SARLEx HTRYEPLSPEI™ | AFUEPRIRE of the
' d tput) |ight t ' i ch N 0 nb
Rrearer than one  Foazsdidhe deyerad Whehl, kEERGHL clets Pof i tng 0!

'}ransnitters Conpﬂég%éﬁaiafight signals of discrete wave lengths, a

dispersion grating, a first light conductor which is
5 directed at the dispersion’gr&ting and conducts a
: i;/ multiplex signal formed by superimposition of the
' light signals of varioﬁs wave lengths, and several
: second iight conductors which are arranged side by
'side in each case with an input end in the diffraction
10 plane of the 'dispersion grating for.separate de- .
coupling of the individual light signals of the
multiplex signal, characterised in that the surfaces’
of the éecond light conductors are arrangéd close
together in the region of their input ends, and in
15 that the light transmitters emit light signals having
- ' predetermined wave lengthé selected such that the
light signals diffracted by the grating impinge in
each case only on every anth input end of the second
butput) light conductors, in which respect n is a

20 ' natural number greater than one,

2. Equiphent as claimed in claim 1 wherein the

light transmitters comprise lasers,

_—
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Equi pnent as cl ai n&:
conductor fibres a hed, to_gpecific 20 diameters in the.region of
. their input ends, 3S %%%FgaP;dgéng#%F%xé? aAHTE ST PP SR it —

" 3. "Equipnent as clained in claim 2 wherein the wave | ength of the l|aser ’

| i ght each light transmitter is tuned by adjusting the |aser,
t enpe e. 4. Equipnment as clained in claiml, 2 or 3 wherein-the 5
. perip; surfaces of the second |Iight conductors are bonded to one

‘another—in the region of their input ends. 5. Equipnent as clained in any j;

preceding claimfurther including a flat cenp®n-carrier to which the second

10 light conductors are fastened in the region of their input ends. 6.

Equi pmrent as clainmed in any preceding clai mwherein the sedond | i ght

conductors not receiving a light signal are cut off after a specific

length. 15 7. EqdiepnEAuizmentapaedleimedyinretaih }) whereimithreivavee

first and second Iight ongu %ori consj st of light conductor fibres. 8.
DgthaRe ERECLEPRG Li&hh 9hePasth 1IBRE deRmemi e

substantially as hireinbefore described with reference to and as

~ illustrated by Fig*e2 Sauipeentcaspakyimed gimveinim 1, 2 or 3 wherein the

5 peripheral surfaces of the second light conductors
are bonded to one another in the region of their input

ends.

~
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5. Equipment as claimed in any preceding claim further
including a flat common carrier to which the second
10 1light conductors are fastened in the'region of their

-

input ends,

6. Equipment as claimed in any preceding claim wherein
- the second light conductors not receiving a light signal

are cut off after a specific length,

15 7. Equipment as claimed in any preceding claim wherein
the first and second light conductors consist of

light conductor fibres,

_8. Equipment as claimed in any preceding claim wherein
thg second light conductor fibres.are etched to specific

20 diameters in the region of their input ends.

9. Optical demultiplex transmission equipment
substantially as hefeinbefore described with reference
to apd as illustrated by Fig. 2 §f the accompanying
drawinés.
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