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The primary station receiving means may include a splitting means to split
the incoming frequency di- The invention relates to apparatus and methods
vision multiplex signal into a plurality of subsidiary for converting a
frequency division multiplex (fdm)  signals, one for each secondary
station, and a plural- signal into a time division multiplex (tdm) signal.
It   5   ity of demodulating circuits for receiving respective finds
particular but not exclusive application in a com-  ones of the subsidiary
signals and for regenerating munication system comprising a primary station
and  the information associated with the signal from the a plurality of
secondary stations, each of the stations  corresponding secondary station.
However, this ar- having signal transmitting means and signal receiv-
rangement needs separate demodulating circuits for ing means, a first
communication link extending from   10  each channel or secondary station.
the primary station to signal splitting means for sup-  British Patent
Specification No. 1297922 disclo- plying signals from the primary station
to each of the  ses amplitude modulating an optical carrier signal by
secondary stations, and a second communication link  several radio
frequency sub-carriers each modulated extending from signal combining
means, which re-    with lower frequency information bearing signals. At
ceives signals from each of the secondary stations,  15   a receiving
terminal the incoming optical signal is div- to the primary station.
ided amonst n optical fibres each leading to Its own Such communication
systems find application in  respective receiver comprising a combined
mixer and a variety of fields Including local telephone networks
demodulator, a local oscillator, and an intermediate and the like. One
method of operating such a commu-  frequency (IF) amplifier. The outputs of
all the chan- nication system is to distribute signals from the pri-  20
nels, i.e. the IF amplifiers, are fed to a baseband de- mary station (or
exchange) as a multiplex, for exam-  tector for recovery of the information
bearing signals. pie a common time division multiplex signal, to all the
It is an object of the present invention to over- secondary stations. Each
station then selects the   come the need for such separate demodulating
cir- time slots appropriate to it. Although this is relatively  cuits or
separate receivers. straightforward, difficulties arise if the secondary
25  Accordingly there is provided apparatus includ- stations are to
transmit information back to the pri-  ing a plurality of channels, each
channel having a mary station by this method. In this case, the signals
known common data rate, for converting a frequency transmitted from the
secondary stations must be ac-  division multiplex signal into a time
division multiplex curately timed to avoid signal "collisions" in the com-
signal comprising a reference frequency signal gen- mon path back to the
primary station. The timing will  30  erator for repeatedly generating a
series of reference depend principally on the path length and, In the case
frequency signals in steps at a repetition rate syn- of optical
communication systems using optical fi-  chronised to said known common
data rate of the fre- bres, this path length can vary slightly with
tempera-  quency division multiplex signal, the number of refer- ture
effects. Thus a ranging system must be built into  ence frequency signals
being equal to the number of each terminal.
35  carrier signals in the frequency division multiplex sig- These
difficulties can be obviated by combining  nal; mixing means for mixing the
frequency division the return signals from the secondary stations into a
multiplex signal and the reference frequency signals frequency division
multiplex signal instead of at-  to generate intermediate frequency
signals, the com- tempting to combine these signals into a time division
bination of respective pairs of carrier signals and ref- multiplex signal.
This avoids the problems of timing   40   erence frequency signals
generating respective inter- due to variations in temperature and the like.
mediate frequency signals at a common frequency; a Typically, the signals
transmitted between the   bandpass filter for passing only the intermediate
fre- stations will comprise optical signals and in this case  quency
signals at said common frequency from the the stations may be coupled by
optical waveguides   output of the mixing means, the filter outputthus con-
such as optical fibres. However other media, includ-  45  stituting a time
division multiplex signal in the form of ing air, could define the
communication links. Further-  a repeating corresponding series of
respective inter- more, the signals could comprise electrical or radio
mediate frequency signals; and demodulating means frequency signals.
responsive to the output from the bandpass filter for In some cases,
separate paths may be provided    producing from the respective
intermediate frequen- between the primary station and the secondary sta-
so  cy signals corresponding channel data signals. tions to carry signals
in respective directions. Conve-  Typically, the reference frequency signal
gener- niently, however, a common transmission path Is     ator will
comprise a voltage controlled oscillator. The used, for example a common
optical waveguide in the  series of reference frequency signals may be
gener- case of optical signals. In the latter case the signal  ated in
steps such that the repetition rate of the full combining and splitting
meansare provided bya com-  55  staircase of reference frequency signals is
preferably mon element. In the case of a common transmission
substantially twice the data rate. Other repetition path, the signals could
be transmitted with the same  rates are also possible. or different
wavelengths in the opposite directions.    The generation of the
intermediate frequency sig- 2   
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frequency may be carried out in the  present invention. electrical domain
or in the optical domain, for example  The communication system which is
shown sche- using a coherent optical heterodyne detection      matically in
Figure 1 comprises a primary station or scheme In which the local optical
oscillator is stepped  exchange 1 having an optical transmitter 2 and a re-
through a staircase of optical reference frequency   5   ceiver 12. The
transmitter 2 is connected to an elec- signals to be mixed with a received
optical fdm signal.  trical signal multiplexer 4 which receives data
signals According to a second aspect of the invention   on a plurality of
channels 5, these signals being des- there Is provided a method of
converting a frequency  tined for respective ones of n terminals or
secondary division multiplex signal including a plurality of chan-
stations 6. The data signals received by the signal nels, each channel
having a known common data  10  multiplexer 4 are multiplexed onto a common
electri- rate, into a time division multiplex signal, comprising  cal
signal in a time division manner and the time di-
repeatedlygeneratingaseriesofreferencefrequency    vision multiplex signal
Is fed to an optical transmitter signals in steps at a repetition rate
synchronised to  2. The transmitter 2 is modulated in accordance with said
known common data rate, the number of refer-  the incoming electrical
signal to generate a time divi- ence frequency signals being equal to the
number of  15  sion multiplex optical signal which is fed along an opt-
carrier signals In the frequency division multiplex sig-  ical fibre 9 to
an optical fibre 10. The optical fibre 10 nal; mixing the frequency
division multiplex signal  extends to an optical splitter 11 which splits
the in- and the reference frequency signals to generate re-  coming signal
into a number of subsidiary signals, spective intermediatefrequency signals
ata common  one for each secondary station 6. Each station 6 in- frequency
and demodulating the Intermediate fre-  20  cludes conventional
demultiplexing circuitry to en- quency signals at the common frequency to
product  able it to read the correct data contained within the
corresponding channel data signals, which thus con-  time slots associated
with that station. stitute a time division multiplex signal.
When a secondary station 6 wishes to transmit According to a further aspect
of the invention  Information back to the exchange 1, it generates an there
is provided a communications system compris-  25  optical carrier signal
with a frequency [err] unique to ing a primary station; and a plurality of
secondary sta-  that station which is modulated with the data. The tions,
each of the stations having signal transmitting  modulated signal is fed
along the same optical fibre means and signal receiving means, a first
communi-  as the incoming signal to the optical splitter 11 which cation
link extending from the primary station to sig-  acts as a combiner to
combine the signals from the nal splitting means for supplying signals from
the pri-  30  stations 6 to form a frequency division multiplex sig- mary
station to each of the secondary stations, and  nal which is fed back along
the optical fibre 10 to an a second communication link extending from
signal  optical receiver 12 In the exchange 1. The receiver 12 combining
means, which receives signals from each  converts the incoming optical
signal into an electrical of the secondary stations, to the primary station
signal which is then fed to a fdm to tdm converter 19 wherein the signal
transmitting means of the primary  35  according to the present invention
which will be now station and the signal receiving means of the second-  be
described with reference to Figure 2. ary stations are adapted to transmit
and receive re-   Figure 2 illustrates the fdm to tdm convertor 19 of
spectively multiplex signals, the signal transmitting  a receiver shown in
Figure 1. The frequency division means of the secondary stations are
adapted to     multiplexsignal is received by the receiver 12, and fed
transmitsignals at respective carrier frequencies, the   40  to a mixer
circuit 20. The other input of the mixer cir- signal combining means
combining these signals into  cuit 20 is connected to a voltage controlled
oscillator a common frequency division multiplex signal and the  21 which
is driven in a staircase manner, as shown in receiving means of the primary
station is adapted to  the drawing, so as to supply a series of different
fre- receive the common frequency division multiplex sig-  quencies at
stepped intervals to the mixer circuit 20. nal, the primary station
including apparatus for con-  45  In practice, the transmitting circuit 2,
4 of the pri- verting the common frequency division multiplex sig-  mary
station will respond to a clock signal generated nal into a time division
multiplex according to the first  within the primary station. To assist in
demodulating aspect of the invention.                           the time
division multiplexsignal, this clock signal will Examples of such an
apparatus, method and       be transmitted also to each of the secondary
stations communication systems In accordance with the pres-  50  6.
Furthermore, the secondary stations 6 will use the ent invention will now
be described with reference to  same clock signal when modulating their
respective the accompanying drawings, in which:-              carrier
signals to generate return signals and this en- Figure 1 Is a schematic
block diagram of one ex-  ables the VCO 21 to be synchronised to the
incoming ample of a communication system;                signal. Figure 2
Is a block diagram of a fdm to tdm con-  55  The time period of each step
in the staircase of verter according to the present invention; and  the
reference frequency signals may be selected as Figure 3 is a schematic
block diagram of an opt-  shown in Figure2selected sothatthesweepfrequen-
ical domain fdm to tdm converter according to the  cy (i.e. repetition
rate) of the full staircase of signals 3  
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higher integral of the data rate of the in-  and the reference frequency
signals to generate coming signal and this defines the time period of each
intermediate frequency signals, the combination time division of the
resultant time division multiplex  of respective pairs of carrier signals
and refer- signal. It may be necessary to adjust the phase of the   ence
frequency signals generating respective in- individual return channels at
the secondary stations   5  termedlate frequency signals at a common fre-
6.                                                       quency; a bandpass
filter (22) for passing only The reference frequency signals generated by
the intermediate frequency signals at said com- the VCO 21 are chosen such
that the result of mixing     mon frequency from the output of the mixing
each of these signals with a respective one only of the  means, the filter
output thus constituting a time incoming carrier signals [err] is a
respective signal at  10  division multiplex signal in the form of a
repeating a common intermediate frequency. The mixing of
corresponding series of respective intermediate each reference frequency
signal with the other carrier   frequency signals; and demodulating means
(23) signals of the incoming signal will result in respective  responsive
to the output from the bandpass filter signals at intermediate frequencies
different from the  for producing from the respective intermediate common
intermediate frequency.                  15       frequency signals
corresponding channel data A bandpass filter 22 is positioned downstream of
signals. the mixer 20 to eliminate all signals but that at the common
intermediate frequency which is then fed to   2. Apparatus according to
claim 1, wherein the rep- a demodulator 23 whose output is fed to a lowpass
fil-   etition rate of the series of reference frequency ter 24. The output
from the lowpass filter 24 is an n-  20  signals generated by the reference
frequency channel time division multiplex signal which can then   signal
generator(21; 25) is substantiallytwice the be analysed In a conventional
manner.                    data rate of the incoming frequency division
mul- The primary station 1 may alternatively transmit     tiplex signal.
frequency multiplexed signals to the secondary sta- tions 6, the stations 6
being provided with appropriate   25   3. Apparatus according to either
claim 1 or claim 2, demultiplexers to enable them to select the signal at
in which the reference frequency signal genera- the appropriate frequency
associated with the sta-       tor (25) generates optical reference
frequency tion.                                                    signals.
It will be appreciated that apparatus for convert- ing a fdm signal to a
tdm signal according to the pres-  30   4. Apparatus system according to
either claim 1 or ent Invention can be employed with communications
claim 2, wherein the reference frequency signal systems other than in the
exemplary system shown In      generator (21) comprises a voltage
controlled os- Figure 1.
cillator. The present invention is also applicable to fdm to tdm signal
conversion in the optical domain, for exam-   35   5. A method of
converting a frequency division mul- pie in an optical heterodyne coherent
receiver, In       tiplex signal Including a plurality of channels, which
case the mixer comprises an optical detector       each channel having a
known common data rate, which mixes a number of optical reference frequency
Into a time division multiplex signal, comprising signals from a variable
local oscillator 25, a laser for  repeatedly generating a series of
reference fre- example, with the received optical fdm signal from the   40
quency signals in steps at a repetition rate syn- secondary stations 6 - as
shown in Figure 3.            chronised to said known common data, the num-
berof reference frequency signals being equal to the number of carrier
signals in the frequency di- Claims
vision multiplex signal; mixing the frequency divi- 45      sion multiplex
signal and the reference frequency 1. Apparatus including a plurality of
channels, each    signals to generate intermediate frequency sig- channel
having a known common data rate, for         nals, the combination of
respective pairs of carri- converting a frequency division multiplex signal
er signals and reference frequency signals gen- into a time division
multiplex signal comprising a   erating respective intermediate frequency
sig- reference frequency signal generator (21; 25) for  50  nals at a
common frequency; and demodulating repeatedly generating a series of
reference fre-     the intermediate frequency signals at the com- quency
signals in steps at a repetition rate syn-    mon frequency to produce
corresponding chan- chronised to said known common data rate of the
nel data signals, which thus constitute a time di- frequency division
multiplexsignal, the numberof     vision multiplex signal. reference
frequency signals being equal to the   55 number of carrier signals in the
frequency divi-  6. A method according to claim 5, wherein the rep- sion
multiplex signal; mixing means (20; 12) for     etition rate of the series
of reference frequency mixing the frequency division multiplex signal
signals is substantially twice the data rate. 4
/ 
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higher integral of the data rate of the in-  and the reference frequency
signals to generate coming signal and this defines the time period of each
intermediate frequency signals, the combination time division of the
resultant time division multiplex  of respective pairs of carrier signals
and refer- signal. It may be necessary to adjust the phase of the  ence
frequency signals generating respective in- Individual return channels at
the secondary stations   5  termediate frequency signals at a common fre-
6.                                                      quency; a bandpass
filter (22) for passing only The reference frequency signals generated by
the Intermediate frequency signals at said com- the VCO 21 are chosen such
that the result of mixing    mon frequency from the output of the mixing
each of these signals with a respective one onlyof the  means, the filter
output thus constituting a time incoming carrier signals [err] is a
respective signal at  10  division multiplex signal in the form of a
repeating a common intermediate frequency. The mixing of
corresponding series of respective intermediate each reference frequency
signal with the other carrier  frequency signals; and demodulating means
(23) signals of the Incoming signal will result in respective  responsive
to the output from the bandpass filter signals at intermediate frequencies
different from the  for producing from the respective intermediate common
intermediate frequency.                 15      frequency signals
corresponding channel data A bandpass filter 22 is positioned downstream of
signals. the mixer 20 to eliminate all signals but that at the common
intermediate frequency which is then fed to  2. Apparatus according to
claim 1, wherein the rep- a demodulator 23 whose output is fed to a lowpass
fil-  etition rate of the series of reference frequency ter 24. The output
from the lowpass filter 24 is an n-  20  signals generated by the reference
frequency channel time division multiplex signal which can then   signal
generator (21; 25) Is substantially twice the be analysed in a conventional
manner.                   data rate of the incoming frequency division mul-
The primary station 1 may alternatively transmit    tiplex signal.
frequency multiplexed signals to the secondary sta- tions 6, the stations 6
being provided with appropriate  25   3. Apparatus according to either
claim 1 or claim 2, demultiplexers to enable them to select the signal at
in which the reference frequency signal genera- the appropriate frequency
associated with the sta-      tor (25) generates optical reference
frequency tion.                                                   signals.
It will be appreciated that apparatus for convert- ing a fdm signal to a
tdm signal according to the pres-  30  4. Apparatus system according to
either claim 1 or ent Invention can be employed with communications
claim 2, wherein the reference frequency signal systems other than in the
exemplary system shown in     generator (21) comprises a voltage controlled
os- Figure 1.                                               cillator. The
present invention is also applicable to fdm to tdm signal conversion in the
optical domain, for exam-  35  5. A method of converting a frequency
division mul- ple In an optical heterodyne coherent receiver, In     tiplex
signal including a plurality of channels, which case the mixer comprises an
optical detector      each channel having a known common data rate, which
mixes a numberof optical reference frequency      into a time division
multiplex signal, comprising signals from a variable local oscillator 25, a
laser for  repeatedly generating a series of reference fre- example, with
the received optical fdm signal from the   40  quency signals in steps at a
repetition rate syn- secondary stations 6 - as shown in Figure 3.
chronised to said known common data, the num- ber of reference frequency
signals being equal to the number of carrier signals in the frequency di-
Claims                                                  vision multiplex
signal; mixing the frequency divi- 45      sion multiplex signal and the
reference frequency 1. Apparatus including a plurality of channels, each
signals to generate intermediate frequency sig- channel having a known
common data rate, for        nals, the combination of respective pairs of
carri- converting a frequency division multiplex signal    er signals and
reference frequency signals gen- into a time division multiplex signal
comprising a  erating respective intermediate frequency sig- reference
frequency signal generator (21; 25) for  50  nals at a common frequency;
and demodulating repeatedly generating a series of reference fre-    the
intermediate frequency signals at the com- quency signals in steps at a
repetition rate syn-   mon frequency to produce corresponding chan-
chronised to said known common data rate of the     nel data signals, which
thus constitute a time di- frequency division multiplex signal, the
numberof   vision multiplex signal. reference frequency signals being equal
to the   55 number of carrier signals in the frequency divi-  6. A method
according to claim 5, wherein the rep- sion multiplex signal; mixing means
(20; 12) for    etition rate of the series of reference frequency mixing
the frequency division multiplex signal      signals is substantially twice
the data rate. 
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according to either claim 5 or claim 6,   quenzsignale gleich derAnzahl
derTrAgersignale in which the reference frequency signal genera-   im
Frequenzmultlplexslgnal let; Mischmitteln (20; torgenerates optical
reference frequency signals  12) zum Mischen des Frequenzmultiplexsignals
and the mixing takes place in the optical domain.  und der
Bezugsfrequenzsignale, um Zwischen- 5      frequenzsignale zu erzeugen,
wobel die paar- 8. A communication system comprising a primary        weise
Kombination von Tragersignalen und Be- station (1); and a plurality of
secondary stations  zugsfrequenzsignalen  jeweils  Zwischenfre- (6), each
of the stations having signal transmit-  quenzsignale mit einer gemeinsamen
Frequenz ting means (2) and signal receiving means (12,    erzeugt; einem
Bandfllter (22) zum Durchlassen not shown), a first communication link (9,
10) ex-  10  nur der Zwischenfrequenzsignale mit der ge- tending from the
primary station to signal split-  meinsamen Frequenz vom Ausgang des Misch-
ting means (11) for supplying signals from the pri-  mitteis, wodurch der
Filterausgang eln Zeitmulti- mary station (1) to each of the
secondarystations  plexsignal in Form elner wiederhoiten Folge der (6), and
a second communication link (10) ex-     jeweiligen Zwischenfrequenzsignale
bildet; und tending from signal combining means (11), which   15  mit elnem
Demoduliermittel (23), das auf den receives signals from each of the
secondary sta-  Ausgang des Bandfitters reagiert, um aus den je- tions, to
the primary station (6) wherein the signal  weiligen
Zwischenfrequenzsignalen  entspre- transmitting means (2) of the primary
station (1)  chende Kanaldatensignale zu erzeugen. and the signal receiving
means (not shown) of the secondary stations (6) are adapted to transmit  20
2. Vorrichtung nach Anspruch 1, bel dern die Wie- and receive respectively
multiplex signals, the   derholrate der vom Bezugsfrequenzsignalgene-
signal transmitting means of the secondary sta-   rator (21; 25) erzeugten
Folge von Bezugsfre- tlons (8) are adapted to transmit signals at re-
quenzsignalen imwesentlichen das Doppelteder spective carrier frequencies,
the signal combin-   Obertragungsrate des einlaufenden Frequenz- ing means
(11) combining these signals Into a   25  multiplexsignals ist. common
frequency division multiplex signal and the receiving means (12) of the
primary station  3. Vorrichtung nach Anspruch I odor Anspruch 2, (1) is
adapted to receive the common frequency    bei dem der
Bezugsfrequenzsignalgenerator(25) division multiplex signal, the primary
station In-  optische Bezugsfrequenzsignale erzeugt. cluding apparatus (19)
for converting the com-  30 mon frequency division multiplex signal into a
4. Vorrichtung nach Anspruch I oder Anspruch 2, time division multiplex
signal as claimed In any  beidemderBezugsfrequenzsignalgenerator(21) one of
claims 1 to 4.                             einen spannungsgesteuerten
Oszillator umfaflt. 9. Asystem according to claim 8, In which the com-  35
5. Verfahren zum Umwandeln eines Frequenzmul- munication links (9, 10)
comprise optical wave-   tiplexeignals mit elner Mehrzahl von Kan3len,
guides.                                           von denen jeder eine
bekannte gemeinsame Obertragungsrate hat, In ein Zeitmultiplexsignal, 10. A
system according to either claim 8 or claim 9,  mit den Schritten:
wiederholtes Erzeugen einer wherein the signal splitting means and the
signal  40  Reihe von Bezugsfrequenzsignalen in Schritten combining means
are provided by a common ele-     mit einer auf die bekannte
Obertragungsrate syn- ment (11), a common communication link (10) be-
chronisierten Wlederholrate, wobei die Anzahl Ing provided between the
common element and       der Bezugsfrequenzsignale gleich derAnzahl der the
primary station (1).                          Tragersignale im
Frequenzmultiplexsignal Ist; Mi- 45     schen des Frequenzmultiplexsignals
und der Be- zugsfrequenzslgnale, um Zwischonfrequenzsi- Patentansprflche
gnale zu erzeugen, wobei die paarweise Kombi- nation von Tragersignalen und
Bezugsfrequenz- 1. Vorrichtung mit einer Mehrzahl von Kanilen, die
signalen jewellsZwischenfrequenzsignale mitel- jeweils eine bekannte
gemeinsame Obertra-  5o      nergemeinsamen Frequenz Ilefert; und Demodu-
gungaratb habon, zum Umwandeln eines Fre-         lieren der
Zwischenfrequenzsignale bei der ge- quenzmultiplexsignals in ein
Zeitmultiplexsignal,  meinsamen Frequenz, um entsprechende Kanal- mit einem
Bezugsfrequenzsignalgenerator (21;      datbnsignale zu erzeugen, die
dadurch ein Zeit- 25) zum wiederholten Erzeugen einer Reihe von
multiplexsignal bilden. Bezugsfrequenzsignalen in Schritten mit elner  ws
auf die bekannte gemeinsame Obertragungsrate   6. Verfahren nach Anspruch
5, bei dem die Wieder- des Frequenzmultiplexsignals synchronislerten
holrate der Folge von Bezugsfrequenzsignalen Wiederholrate, wobei die
Anzahl der Bezugsfre-    umwesentlichen des Doppelteder Obertragungs- 
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1111111111 I11 I !I rate Ist.                                         dins
une saed de signaux de frequence de refe- rence a une frequence de
repetitlon synchroni- 7. Verfahren nach Anspruch 5 odor Anspruch 6, bel
see avec une frequence commune connue de dem der
Bezugsfrequenzsignaigenerator opti-       donnees du signal multiplex a
division de fre- sche Bezugsfrequenzsignale erzougt und die Mi-   5
quences, le nombre des signauxde frequence de schung auf optischem Wege
stattfindet.            reference etant egal au nombre de signaux par-
tours dans le signal multiplex A division de fr6- 8. Kommunikationssystem
mit einer Primarstation       quences; un moyen melangeur (20; 12) pour me-
(1) und einer Mehrzahl von Sekundirstationen      langer le signal
multiplex a division de frequen- (6), wobei jede der Stationen
Signalsendemittbl  0o  oes et les signaux de frequence de reference afin
(2) und Slgnalempfangsmittel (12, nichtgezeigt),  d'engendrer des signaux
intermediaires de refe- elne erste Kommunikatlonsverbindung (9, 10),
rence, la combinaison de paires respectives de die von der Primirstation zu
elnem Signalvertel-  signaux porteurs et de signaux de frequence de
lermittel (11) zum Zufflhrsn von Signalen von der  reference engendrant des
signaux respectifs de Primarstation (1) zu jeder Sekundarstation (6)  15
frequence intermediaire  a  une frequence verlAuft, und eonerzweiten
Kommunikationsver-     commune; un filtre passe-bande (22) pour ne bindung
(10), die von elnem Signalsammlermittel   laisser passer de la sortie du
moyen melangeur (11), das Signal. von jeder der Sekundfirstatio-  quo lea
signaux de frequence intermbdiaires a la- non empfangt, zur Primarstation
(6) verlfuft, wo-  dite frequence commune, la sortie du filtre cons- bei
das Signalsendemittbl (2) der Primarstation   20  tituant ainai un signal
duditmultiplex A division de (1) und die Signalempfangsmittel (nicht
gezelgt   temps sousforme d'une sene correspondante qui der
Sekundirstationen (6) eingerichtetsind, Mul-  se repete de signaux
respectifs A frequence in- tiplexsignale zu senden bzw. zu empfangen, die
termedlalre; et un moyen demodulateur (23) sen- Signalsendemittel der
Sekundfrstationen (6) eln-  sible A la sortie du filtre passe-bande pour
pro- gerichtet sind, Signalo mit jeweillgen TrAgerfre-  25  duire, A partir
des signaux respectifs de frequen- quenzen zu senden, wobel des
Signalkombinati-     ce intermedlaire, des signaux correspondant de
onsmittel (11), das diese Signale zu elnem ge-    donnees de canaux.
moinsamen Frequenzmultiplexsignal kombiniert, und das Empfangamittel (12)
der Pfimarstation  2. Appareil solon la revendication I dans lequel la (1)
eingerichtet sind, des gemoinsame Frequenz-  30  fNrquence de repetition de
la serie de signaux de multiplexsignal zu empfangen, und die Primar-
frequence de rnfirence engendree par le gene- station eine Vorrichtung (19)
zum Umwandeln       rateur (21; 25) deosignaux de friquence de rifd- des
gemeinsamen Frequenzmultiplexsignals in       rence est sensiblement double
de Is frnquence ein Zeitmultiplexsignal nach einem der AnsprG-    de
donnees du signal entrant de multiplex A divi- che I bis 4 enthilt.
3S      slon de frequences. 9. System nach Anspruch 8, be! dem die Kommuni-
3. Appareil solon la revendication I ou la revendica- kationsverbindungen
(9, 10) optieche Wellenlel-   tion 2, dans loquel le generateur (25) de
signaux ter umfassen.                                     defrequence de
reference engendre des signaux 40      optiques de friquence de reference.
10. System nach Anspruch 8 oder Anspruch 9, bei dem das
Signalvertailermittel und das Signal-  4. Appareil solon la revendication I
ou la revendica- kombinationsmittel als gemeinsames Element        tlon 2,
dans lequel le generatbur (21) de signaux (11) vorgesehen sind und sine
gemeinsame          de frequence de reference comprend un oscilla-
Kommunlkatlonsverblndung (10) zwischen dem   45   tour commande par
tension. gemeinsamen Element und der Primarstation (1) vorgesehen ist.
5. Procide de conversion d'un signal multiplex A di- vision de frtquences
incluant une serie do ca- naux, chaque canal presentant une frequence
Rovendicatlons                                so      commune connue de
donnees, en un signal mul- tiplex A division de temps, comprenant les
Atapes I. Appareil incluant une serie de canaux, chaque      consistant A
engendrer de fagon repetee par gra- canal presentant une frequence commune
dins une sene de signaux de frequence de refe- connue de donnees,
pourconvertirun signal mul-    rence A une frequence de repetitlon
synchroni- tiplex A division de frequences en un signal mul-  55  see avec
ladite frequence commune connue de tiplex Ai division de temps, comprenant
un gene-  donnees, le nombre des signaux defriquence de rateur (21; 25) de
signaux A frequence de refe-   rifirence 6tant egal au nombre de signaux
par- rence pour engendrer de fagon repetee par gra-    tours dans le signal
multiplex A division de fre- 
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I  II I!I quences; m6langer le signal multiplex A division  les liaisons de
communications (9, 10) compren- de frequences et les signaux de frequence
de re-  nent des guides d'ondes optiques. f6rence afin dengendrer des
signaux interm6- dlaires de reference, Ia combinaison de paires  10. Un
systeme selon la revendication 8 ou la reven- respectives de signaux
porteurs et de signaux de   5  dication 9, dans lsquel Io moyen de division
de sl- fr6quence de reference engendrant des signaux    gnaux et le moyen
de combinaison de signaux respectifs de frequence intermedlaire A une fre-
sont constitues parun eiement commun (11), une quence commune; et demoduler
les signaux de      liaison de communications (10) etant dispos6e frequenoe
Intbrm6dlalre A la frequence commu-    entre I 6e6ment commun et la station
principal. ne aftn de produire des signaux correspondants  10  (1). de
donn6es de canaux, qui constituent donc un signal A multiplex a division de
temps. 6. Un proc6d6 selon la revendication 5, dans lequel la frequencoe de
rep6tition de a. s6rie des signaux   iS de fr6quence de reference est
sensiblement dou- ble de la frequence de donn6es. 7. Un procede selon la
revendication 5 ou la reven- dlcation 6 dans lequel le g6nerateur de
signaux  20 de frequence de ref6rence engendre des signaux optiques de
frequence de reference et le melan- ge s effectue dans le domaine optique.
8. Un systeme de communications comprenant une  25 station principals (1);
et une s6rie de stations se- condaires (6), chacune des stations Incluant
un moyen 6mettbur (2) de signaux et un moyen re- cepteur (12, non
repr6sent6) deosignaux, une pre- miere liaison de communications (9, 10)
se'ten-  30 dant depuls la station principale vers un moyen de divislon
(11) de signaux pour envoyer des si- gnaux depuis la station principale (1)
vers chacu- no des stations secondaires (6), et une deuxleme liaison de
communications (10) setendant de-  35 puis un moyen de combinalson (11) de
signaux, qul recoit des signaux venant de chacune des stations secondaires,
vers la station principals (6), dans lequel le moyen emetteur(2) de signaux
de la station principals (1) et le moyen ricepteur  40 (non repr6senth) de
signaux des stations secon- dalres (6) sont aptes A 6mettre et A recevoir
res- pectivement des signaux en multiplex, les si- gnaux erntteurs des
stations secondaires (B) sont aptes a 6mettre des signaux A des fr6quen-
45 ces de porteuses respectives, le moyen de combinaison (11) de signaux
combinant ces at- gnaux en un signal multiplex commun A division de
fr6quences, t le moyen r6cepteur (12) de la station principal. (1) est
adapte A recevoir le si-  50 gnal commun de multiplex a division de
frequen- ces, la station principals inciuant un apparell (19) de conversion
du signal commun de multiplex A division de fr6quences en un signal
multiplex A di- vision de temps selon une quelconque des reven-  55
dication I A 4. 9. Un systeme selon la revendication 8, dans lequel 7    


