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guaranteed delay time is required. Broadcast quality video transmission
requires a This invention relates to a regenerative node  data rate
approximately 1000 times that required for a communications network and
particularly, but  for speech. The high data rates associated with not
exclusively, to ring networks for two way video   5   video transmission,
and the numbers of channels signal communication between pairs of nodes.
required for a useful number of users, give rise to A number of local area
network (LAN) topolog-  serial transmission rates approaching the state of
ies and access protocols have been proposed or    the art for electronic
circuits. developed which meet the requirements for data or    One method
of the TDM approach is discussed voice transmission. Optical fibres have
been recog-  io  in an article entitled "A time division multiplex nised as
a means of providing very wide band-     approach to high data rate optical
network design" widths for LANs with prospects of interactive video  by
David W. Faulkner (Proc Fibre Optics '87, SPIE services. One of the
problems with existing LAN   Vol. 734, pp1-6). The system described
suffered designs is that they do not lend themselves to easy  from two
design limitations. The first was the use of upgrading either from data to
telephony or from   15  an inefficient line code (CMI) which allowed only 8
telephony to video transmission. For the full band-  channels even though
the system bandwidth would width potential of optical fibres to be
exploited,  allow twice that number. The second was the need consideration
of the limitations of the network   for digital electronics in the customer
demultiplexer topologies and access protocols is required at the  which
operated at the multiplex rate. Both of these outset and, if possible, an
evolutionary programme   20  limitations have been overcome using channel
defined so that installations can be upgraded with-  scramblers prior to
multiplexing and channel selec- out loss of service to initial users. A
further factor  tion using a sampler and delay-lock loop in the which must
be considered is the initial cost of   receiver demultiplexer as described
in detail in the provision of the network. It is unrealistic to add a
applicant's co-pending  patent application  GB surcharge for future
services to a network which   25  8804552. The receiver there described
selects a initially has only a rudimentary function.        single channel
by sampling the input multiplex at One of the first LAN structures to
emerge was  the channel rate with a clock phase determined by Ethernet.
This has a bus topology and transmits   a delay-lock loop. A channel is
selected by setting data packets via a contention access protocol. Op-  a
locally generated descrambling sequence at a tical fibre derivatives of
this system have been   30  slight frequency offset from the incoming
channels. proposed based upon a star topology. Ethernet is,  Delay-lock
occurs when this sequence is in bit- however, unsuitable for broad band
transmission   synchronism with an incoming channel sequence, because the
collision probability would be too high.  producing descrambled data of a
suitable form. The number of collisions increases as the data    Such a
receiver is hereinafter referred to as "delay- rate, packet size or network
size increases.  35  lock receiver". When the data is a video signal, the A
ring structure is better suited to high data  deterministic component can
be the line blanking rate transmission. Each node on the ring is func-
interval which is detected and used to control the tionally similar to a
repeater in a binary transmis-  loop. The delay-lock receiver locks onto
the TDM sion link where the upper speed is limited by the   channel
scrambled by the same sequence locally technology used. Two access
protocols for such   40  generated by the receiver, the receiver sequence.
systems are the Cambridge ring and the Orwell     A particular TDM channel
can therefore be selec- ring (Adams, J.L., and Falconer, R.M., "ORWELL:
tively directed to chosen delay-lock receivers by A protocol for carrying
integrated services on a  scrambling the data with the receiver sequence of
digital communications ring", Electronics Letters,  that receiver or
receivers. Vol. 20, No. 23, p 970, 8 Nov. 1984). Both systems   45
According to the present invention a regenera- use packet transmission and
are therefore limited  tive node for a communications network having a in
speed by the processing and storage electronics  plurality of nodes,
comprises: which are required to assemble the packets.          a node
input; To overcome the speed limitation of these pro-    a node output;
tocols and other similar ones based upon packet  50  a control means;
transmission, a number of hybrid protocols have      a delay-lock receiver
including a receiver input been proposed. These allow part of the time win-
coupled to the node input, a first sequence gener- dow to be used for data
packets whilst part of the  ator settable by the control means to generate
a window is reserved for a time division multiplex  receiver sequence which
is either a sequence as- (TDM). TDM allows data to be transmitted in regu-
55  sociated with that node alone or a common se- lar time-slots without
the need for packet formation  quence common to all the nodes of the
network, and storage. TDM is particularly suited to transmis-  the receiver
being arranged to delay-lock to one of sion of services such as speech or
video, where a  a multiplicity of TDM channels received at the 2    



3                EP 0 33676 B1                      4 receiver input which
comprises data scrambled us-  reduces cost and allows the receiver to
operate at ing the set receiver sequence;                    any multiple
of the channel rate up to the limit of a transmitter having a transmitting
input, a sec-  the sampler acquisition time. ond sequence generator
settable by the control       Both clock and time slot identification must
be means to generate a transmitter sequence which is   5   transmitted and
recovered in order successfully to either a sequence associated with one of
the other  receive and demultiplex signals in a TDM format. It nodes or the
common sequence, and arranged to     is possible to satisfy both
requirements, and pro- provide transmitter signals at a transmitter output
vide a basic level of data security using the net- representative of data
to be transmitted from the  work according to the present invention as will
be node after scrambling using the set transmitter  10  described below.
sequence, the transmitter being slaved to the re-    Embodiments of the
invention and its method ceiver so as to provide that the timing of the
of operation will now be described with reference transmitter signals
coincide with the TDM channel  to the accompanying drawings of which to
which the receiver is delay-locked; and          Figure 1 is a schematic
block diagram of a a regenerator having a regenerator input coup-  15
regenerative node according to the present in- led to the node input, a
second input coupled to    vention; the transmitter output and a
regenerator output     Figure 2 is a schematic block diagram of a ring
coupled to the node output and controllable by the  network formed by eight
regenerative nodes as control means to output either the TDM received
shown in Figure 1; by the regenerator or the TDM received by the   20
Figure 3 is a schematic block diagram of a ring regenerator with the
signals on the channel to      network as shown in Figure 2 linked to allow
which the receiver is locked replaced by the trans-  broadcast transmission
from a video source; and mitter signals.
Figure 4 is a schematic block diagram of a ring According to a second
aspect of the invention,   network according to the present invention ar-
there is provided a communications network com-  25    ranged to provide a
public switched broadband prising a plurality of such regenerative nodes,
the  network. nodes being arranged in a ring and having cor-
Referring to Figure 1, a regenerative node responding communication links
therebetween.      comprises a controller 2, constituting a control
According to a third aspect of the invention,  means of the present
invention, a delay-lock re- there is provided a communications network com-
30  ceiver 6, a transmitter 4, a regenerator 8, a node prising a plurality
of such regenerative nodes and a  input 10 and a node output 12. network
head-end, the nodes and the head-end         The node input 10 and node
output 12 are being coupled together in a continuous loop by    each
connected to other like nodes to form a ring corresponding communication
links therebetween.   network as shown in Figure 2 via optical detectors
The head-end may be coupled to its neigh-  35  and emitters 14 and 16
respectively coupled to bouring nodes by a duplex link and associated
optical fibres 18 and 20. The node inputs and couplers.
outputs may, alternatively, be linked by electrical The present invention
provides a network topol-  interconnections. ogy which allows two-way video
communication         The delay-lock receiver 6 has a receiver input
without recourse to the timing problems associated   40  22 coupled to the
node input 10 and in parallel to a with OTDMA or the technological
difficulties of   delay-lock loop sampler 24 and a receive path
WDMAa-1R1,2. The preferred ring network topol-    sampler 25 comprising
conventional ECL D-type ogy is particularly applicable to a local user
group  bistables. or LAN and could offer three levels of service       The
sampler 26 samples an incoming TDM according to the design complexity:
firstly a stand-  45  multiplex of scrambled data channels at the rate
alone ring for two-way or conference communica-   approximately equal to
the channel data rate. An tions within the local user group, secondly an
ex-  EXOR gate 28 performs a bit-by-bit phase com- tension of this ring to
receive broadcast video from  parison with a scrambling sequence generated
by a BPON network, and finally a fully interconnected  a receiver
pseudo-random  sequence generator public switched broadband network. At
present, 32   50  (PRSG) 30 of conventional design. A clock signal is
channels are considered in each case.            fed to the PRSG from a
voltage controlled oscillator A ring network of such regenerative nodes
pro-  VCXO 32 with a start-up frequency close but not vides an interactive
ring network topology suitable,  equal to the incoming channel rate of
68.736Mbit/s amongst other things, for two way video commu-    so that
phase slippage occurs between the sam- nication between nodes. The use of
scrambled   55  pled data channels and the PRSG sequence. When TDM channels
and delay-lock receivers substan-    the receiver PRSG sequence coincides
with a data tially reduces the need for digital electronics op-  channel
scrambled by the same sequence, a de- erating at the multiplex rate in the
receiver. This  scrambled data channel is output from the EXOR 3    



5                EP 0 336 766 B1                   6 gate 28. The presence
of a properly descrambled  delayed by delay 51, the transmitter output 56
and video channel is detected by a line blanking inter-  the controller 2.
val detector 34 comprising an 8-bit ECL serial to   When the controller 2
is not sending a transmit parallel convertor with wired 'or' outputs which
pro-  enable signal to the gate 62 the bistable 60 regen- duces a logical
'0'output during the line blanking   5   erates at its Q output the
received TDM signal for interval of the descrambled channel. This logical
'0'  transmission via the regenerator output 12, emitter output is fed via
a pulse expansion circuit 36 to an  16 and optical fibre 20 to the next
node. When the integrator 38 which controls the VCXO 32 to main-
controller 2 does send a transmit enable signal to tain delay-lock at the
incoming channel rate. The  the gate 62 the gate 62, by reference to the
de- receiver is then delay locked to that channel. The  10  layed VCXO
generated signal from the transmitter, resultant clock phase from the VCXO
32 produces  overwrites the channel of the TDM to which the data samples at
the edge of the appropriate chan-  transmitter is delay locked with the
scrambled data nel 'eye' pattern in the multiplex where incoming  from
transmitter 4. data transitions provide a suitable reference point  The
controller 2 is also coupled to the video and so the descrambled channel
data from the  15  decoder output 45 by line 64 so it can monitor the EXOR
gate 28 in the delay-lock loop contains er-  decoded channel data and to
the output of the line rors. To achieve error-free reception of the video
blanking interval detector 34 by line 66 so it can channel, the received
TDM signals from the re-   monitor when the receiver delay-locks onto a
chan- ceiver input 22 are sampled and descrambled by   nel. sampler 24 and
EXOR gate 40 clocked at the  20       A method of operation of a ring
network com- centre of the 'eye' pattern by delaying the clock  prising
regenerative nodes according to the present signal from the VCXO 32 by half
the TDM bit      invention to allow two-way video communications period by
feeding it to the sampler 24 via a delay  will now be explained with
additional reference to line 42. The EXOR 40 descrambles the error-free
Figure 2 which shows eight regenerative nodes Ni, demultiplexed channel
from the sampler 24 which  25  i = 1 to 8, linked to form a ring network.
Each is then decoded by a video decoder 42 and output  node Ni has
associated with it a TV source 48 and to a TV monitor 44 via a receiver
output 45.     a TV monitor 44 of which only those associated The PRSG 30
of the delay-lock receiver 6 is   with node N3 are shown for simplicity.
settable by the controller 2 to generate a sequence  Each node Ni has
associated with it a distinct determined by the controller.
30  scrambling sequence Si, and all the nodes share a The transmitter 4
comprises a transmitter input  common sequence Sc distinct from each
sequence 46 coupled to an external TV source 48 providing  Si. The
controller 2 can set the receiver PRSG 30 data to be transmitted by the
user of the node. A  of node Ni to generate the corresponding sequence
video encoder 50 assembles a video signal from   Si or the common sequence
Sc, and can set the the TV source data which is phase synchronous  35
transmitter PRSG 52 to generate any one of the with the TDM channel to
which the receiver 6 is  sequences Si as well as the common sequence Sc.
delay-locked by virtue of being slaved to the re-    By way of example,
consider the case when ceiver clock signal generated by VCXO 32. The
node N1 wishes to set up a two way video connec- clock signal from the
delay 42 is passed to the  tion with node N4 which is assumed to be waiting
transmitter 4 via a further delay 51 set to shift the   40  for a call. The
controller 2 of node N1 sets the clock signal by an amount sufficient to
synchronise  receiver PRSG 30 to common sequence Sc and the transmitter's
output 1 TDM bit period displaced  the transmitter sequence to S4 the
sequence asso- from the clock signal from the delay 42. The data  ciated
with node N4. The delay-lock receiver will is scrambled by EXORing the data
from the video  then scan the TDM channels until it reaches an encoder 50
with a transmitter sequence generated  45  unused channel containing only a
line blanking by a transmitter PRSG 52 using EXOR 54. The      interval
signal or all '0's scrambled by the common scrambled data channel is output
at transmitter  sequence Sc which will cause the line blanking output 56.
interval detector 34 to output a signal indicating The PRSG 52 is settable
by the controller 2 to  that this has happened and causing the receiver 6
generate a sequence determined by the controller.   50  to lock to that
empty channel. The signal from the The regenerator 8 receives the incoming
TDM   line blanking interval detector 34 signal is also signal from another
node, which signal is fed to a  received by the controller of node N1. The
control- timing extractor 58 and the D input of an bistable  ler 2 is then
altered to emit a transmit enable signal 60. The timing signal extracted by
the extractor 58  to the gate 62 of the regenerator 8 to cause the is fed
to the bistable 60 and to a gate 62 via  65  regenerator 8 to output a
video signal destined for divider 63 and a delay 59 to synchronise the
timing  N4 scrambled by the corresponding sequence S4 signal with the clock
signal from the delay 51. The  into the ring in the empty TDM channel that
has gate 62 also has inputs from the delay 42 further  been identified by
the receiver 6 of the node N1 by 4    



7                EP 0 336766 B1                    8 reason of the
transmitter 4 being slaved to the  this, that channel now continues to have
regener- receiver 6.                                      ated round the
ring the empty channel marker The controller 2 of node N1 on finding an
scrambled by the Sc sequence. empty channel and enabling transmission
resets       Should another node, or the same node, wish the PRSG 30 of the
receiver of node N1 to its own   5   to start up a transmission this now
vacated channel associated sequence S1 so that it will be able to  will be
available in the manner first described descramble data in that channel
from node N4     which is applicable to any pair of nodes in the ring
scrambled with its scrambler sequence S1. When   network. this occurs gate
62 receives its timing from the     Referring now to Figure 3 there is
shown a timing extractor 58 via the divider 63 and delay 59.   10
regenerative ring network as shown in Figure 2 Nodes N2 and N3 will
regenerate this TDM      coupled to a distribution node 70 which permits
channel signal from node N1 regardless of whether  incoming video channels
to be distributed to all the either is transmitting or receiving data on
any other  nodes of the ring in broadcast mode. The distribu- of the TDM
channels.                             tion node allows a number of video
channels to be The node N4 is assumed to be waiting for a   is  added to
the ring. The number of channels and call.
customers has to be apportioned according to de- As it is in waiting mode
its controller 2 will  mand since the downstream broadcast video oc- have
set the receiver PRSG 30 of node N4 to S4. It  cupies channels which could
be used for two-way will therefore scan all the channels until it receives
communication, such as viewphone. Using the a signal having a line blanking
interval scrambled   20  present optimum of 32 channels, 32 customers by
sequence S4. When the TDM channel reaches     could, for example, each
receive 16 broadcast vid- node N4 from node N1 the receiver 6 of node N4
eo channels and one two-way channel on the ring. will receive a channel to
which it can, and will,    Referring now to Figure 4 there is shown a
delay-lock.                                      public switched broadband
network which shows On delay-locking to the signal from N1 the line  25
how CATV and two-way video services might be blanking interval detector 34
of node N4 emits a  linked to the head-end without involving active signal
which is fed via line 66 to controller 2 of  electronics in the network.
Here the distribution node N4 indicating that a signal has been received
node is moved to the head-end or exchange 72. A destined for that node. The
signal will contain in-  duplex link 74 from the exchange could be imple-
formation that the channel was generated by N1.  30  mented using passive
couplers. The access pro- This information is extracted from the signal
from  tocol would again use the channel codes to provide the video decoder
42 of the receiving 6 of node N4  destination addresses but once contact is
estab- fed to controller 2. The controller 2 then sets the  lished, low
data rate channels present in the video transmitter PRSG 52 of the
transmitter 4 of node  signal would be used for signalling. N4 to S1, the
scrambler sequence associated with  35  The above described network
embodiments N1, and sends a transmit enable to the gate 62.  shown in
Figures 2, 3 and 4 are in the form of a The data to be sent by node N4 to
N1 is then  ring. It will be appreciated that other topologies can
transmitted by overwriting the data in the channel  utilise the
regenerative nodes, for example bus on which it is receiving data from N1.
type networks. Because the PRSG generator 30 of the re-  40 ceiver 6 of
node N1 was set to S1 when it started  Claims transmitting it will now
produce descrambled data at the output of the video decoder 42 sent by node
1. A regenerative node for a communications net- N1.
work having a plurality of nodes, comprising: When node N1 or N4 comes to
the end of its  45       a node input (10); data transmission, the PRSG
sequence of transmit-       a node output (12); ter 4 is reset by the
controller 2 to the common        a control means (2); sequence Sc and a
line blanking interval signal is      a delay-lock receiver (6) including a
re- scrambled and transmitted to mark the fact that      ceiver input
coupled to the node input, a first that node no longer wishes to transmit
on that  50   sequence generator (30) settable by the con- channel, that is
that channel is free as far as that  trol means to generate a receiver
sequence node is concerned. The other node will overwrite     which is
either a sequence associated with that this with data for that
non-transmitting node as long  node alone or a common sequence common as it
has data to transmit. Once the this node also  to all the nodes of the
network, the receiver comes to the end of its data transmission its con-
55  being arranged to delay-lock to one of a mul- troller 2 sets the
transmitter sequence to Sc and a  tiplicity of TDM channels received at the
re- line blanking interval signal scrambled and trans-   ceiver input which
comprises data scrambled mitted. Once both nodes N1 and N4 have done
using the set receiver sequence; 5    
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transmitter 4 being slaved to the   this, that channel now continues to
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network, the receiver comes to the end of its data transmission its con-
55  being arranged to delay-lock to one of a mul- troller 2 sets the
transmitter sequence to Sc and a  tiplicity of TDM channels received at the
re- line blanking interval signal scrambled and trans-   ceiver input which
comprises data scrambled mitted. Once both nodes N1 and N4 have done
using the set receiver sequence; 5    



9                 EP 0 336 766 B1                   10 a transmitter (4)
having a transmitting input  des Netzwarkes, wobel der Empffinger ange-
(46), a second sequence generator (52) set-       ordnet ist, um zu einem
einer Vielzahl von table by the control means to generate a trans-
TDM-Kanalen, die an dem EmpfIngereingang mitter sequence which is either a
sequence        empfangen wurden, der Daten aufweist, die associated with
one of the other nodes or the   5  verwtlrfelt wurden unter Verwendung der
ge- common sequence, and arranged to provide           setzten
Empflnger-Folge, zu verzogerungsver- transmitter signals at a transmitter
output re-   riegeln; presentative of data to be transmitted from the
einen Obermittler, der einen Obermittlungsein- node after scrambling using
the set transmitter   gang (46) hat, einen zweiten Folgeerzeuger sequence,
the transmitter being slaved to the   10  (52), setzbar durch die
Steuereinrichtung, um receiver so as to provide that the timing of the
eine (bermittlerfolge zu erzeugen, die entwe- transmitter signals coincide
with the TDM          der eine Folge ist, die einem  der anderen channel to
which the receiver is phase-locked;     Knoten zugehorig ist, oder die
gemeinsame and                                                Folge, und
der angeordnet ist, um Obermittler- a regenerator (8) having a regenerator
in-  15  signale bereitzustellen an einem Obermittler- put coupled to the
node input, a second input     ausgang, der repr~sentativ fOr Daten ist,
die coupled to the transmitter output and a regen-    von dem Knoten nach
VerwUrfeln unter Ver- erator output coupled to the node output and
wendung der gesetzten Obermittlerfolge fiber- controllable by the control
means to output        mittelt werden sollen, wobei der Obermittler either
the TDM received by the regenerator or  20   dem Empfanger untergeordnet
ist, um bereit- the TDM received by the regenerator with the
zustellen, daB die Zeitzahlung des Obermittler- signals on the channel to
which the receiver is   signales mit dem TDM-Kanal zusammenfallt, locked
replaced by the transmitter signals.       zu dem der Empfanger
phasenverriegelt ist; und 2. A communications network comprising a plu-  25
einen Regenerierer (8), der einen Regenerie- rality of regenerative nodes
as claimed in        rereingang hat, der zu dem Knoteneingang ge- Claim 1,
the nodes being arranged in a ring       koppelt ist, einen zweiten
Eingang, der zu dem and having corresponding communication links
Obermittlerausgang gekoppelt ist und einen therebetween.
Regeneriererausgang, der zu dam Knotenaus- so      gang gekoppelt ist, und
der steuerbar von der 3. A communications network comprising a plu-
Steuereinrichtung ist, um entweder den TDM rality of regenerative nodes as
claimed in        auszugeben, der von dem Regenerierer emp- Claim 1, and a
network head-end (72), the         fangen wurde, oder den TDM, der von dam
nodes and the head-end being coupled to-           Regenerierer mit den
Signalen auf dem Kanal gather in a continuous loop by corresponding   35
empfangen wurde, zu dam der Empfanger ver- communication links (74)
therebetween.             riegelt ist, ersetzt durch die
Obermittlersignale. 4. A communications network as claimed in Claim    2.
Obertragungsnetzwerk, das eine Vielzahl von 3, wherein the head-end is
coupled to its          Regenerierungsknoten  aufweist gemaB An-
neighbouring nodes by a duplex link and asso-  40  spruch 1, wobel die
Knoten in einem  Ring ciated couplers.
angeordnet sind und entsprechende Obertra- gungsverbindungen zwischen sich
haben. Patentanspriche a  Obertragungsnetzwerk, das eine Vielzahl von 1.
Regenerierungsknoten  frr ein Kommunika-  45       Regenerierungsknoten
gemfB Anspruch 1 und tionsnetzwerk, das eine Vielzahl von Knoten        ein
Netzwerkkopfende (72) aufweist, wobei die hat, der aufweist:
Knoten und das Kopfende zusammengekoppelt elnen Knoteneingang (10),
sind in einer kontinuierlichen Schleife durch einen Knotenausgang (12),
entsprechende Obertragungsverbindungen (74) eine Steuereinrichtung (2),
50       zwischen sich. einen Verzbgerungs-Sperr-EmpfInger (6), der einen
Empflngereingang aufweist, der zu dem    4. Kommunikationsnetzwerk gemI3i
Anspruch 3, Knoteneingang gekoppelt ist, einen ersten Fol-    worin das
Kopfende zu seinen benachbarten geerzeuger (30), setzbar durch die
Steuerein-      Knoten Ober eine Duplexverbindung und ver- richtung, um
eine Empfilngerfolge zu erzeu-  ss    bundene Koppler gekoppelt ist. gen,
die entweder eine Folge ist, die zu die- sem Knoten allein zugeh6rig ist,
oder eine gemeinsame Folge, gemeinsam allen Knoten 6    11
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* C   L  M   5 Revendlcations                                    3  Un
reseau de communications comprenant une serie de noeuds regenerateurs solon
la reven- 1. Un noeud regenerateur pour un reseau de            dication 1,
et une extremite de tete (72) de communications pourvu d'une serie de
noeuds        reseau, les noeuds et l'extremite etant couples comprenant:
5.      entre eux en une boucle continue par des un entree (10) de noeud,
liaisons correspondantes (74) de communica- une sortie (12) de noeud,
tions entre eux. un moyen de reglage (2); un recepteur (6) a verrouillage
de retard  4. Un r~seau de communications solon la reven- incluant une
entr6e de recepteur coupl6e a   io   dication 3, dans lequel l'extremit6 de
tete est l'entree de noeud, un premier g6nerateur (30)     couplee a ses
noeuds voisins par une liaison de sequence r6glable par la moyen de reglage
en duplex et des coupleurs associes. afin d'engendrer une s6quence de
r6cepteur qui est, soit une sequence associ!e A celle du noeud seul, soit
une sequence commune qul  15 est commune a tous les nosuds du rdseau, le
recepteur etant agence de fagon a se verrouil- ler en retard sur l'un des
multiples canaux a multiplexage par division de temps regus & l'entr6e du
r6cepteur qui comprend une don-  20 nee brouillee en utilisant la s6quence
regle de recepteur; un transmetteur (4) pourvu d'une entree (46) de
transmission, d'un deuxieme g6nera- teur (52) de sequence reglable par le
moyen   25 de rdglage pour engendrer une sequence de transmetteur qui est,
soit une sequence asso- ci6e & l'un des autres noeuds, soit Ia sequence
commune, et agencd pour envoyer, a une sor- tie de transmstteur, des
signaux de transmet-  3o tour representatifs de donnees A transmettre
depuis le noeud apres un brouillage utilisant la sequence reglee de
transmetteur, le transmet- teur etant asservi au recepteur de fagon &
assurer quo la synchronisation des signaux de  3s transmetteur coTncide
avec le canal & multi- plexage par division de temps auquel le recep- teur
est verrouille en phase; et un reg6n6rateur (8) pourvu d'une entr6e de
reg6n6rateur couplee & P'entrde de nooud,  40 d'une deuxibme entree couplee
& la sortie du transmetteur et d'une sortie de regenerateur coupl6e A la
sortie de noeud et r~glable par le moyen de reglage pour envoyer, soit le
multi- plexage par division de temps regu par le  45 reg6nerateur, soit le
multiplexage par division de temps regu par le rdgendrateur dans lequel los
signaux sur le canal auquel le recepteur est verrouille sont remplaces par
les signaux du transmetteur.                             50 2. Un reseau de
communications comprenant une serie de noeuds regenerateurs solon la reven-
dication 1, les noeuds etant agenc6s en un anneau et 6tant pourvus de
liaisons correspon-  55 dantes de communication entre eux. 7    


