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Description 

A.  BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  invention 

Optical  network  for  transmitting  optical  informa- 
tion  signals  between  stations  connected  to  that 
network,  which  network  is  provided  with  a  number 
of  optical  switching  devices  which  can  optically 
switch  on,  switch  over  or  switch  off  parts  of  the 
network  or  stations  connected  to  the  network  under 
the  control  of  optical  control  signals,  generated  by 
such  stations,  and  which  network  is  provided  with  a 
number  of  optical  transmission  sections  which 
comprise  one  or  more  parallel  optical  conductors, 
said  transmission  sections  achieving  the  transmis- 
sion  of  information  signals  between  one  switching 
device  and  another,  respectively  between  said 
switching  devices  and  said  stations  connected  to 
the  network,  for  which  purpose  the  information  sig- 
nals  are  supplied  to  those  transmission  sections  on 
one  side  of  them,  and  are  separated  on  the  other 
side  of  them,  at  least  part  of  the  number  of  said 
transmission  sections  moreover  achieving  the 
transmission  of  said  control  signals  to  the  switching 
devices,  for  which  purpose  in  the  relevant  transmis- 
sion  sections  also  the  control  signals  are  supplied 
to  those  transmission  sections  on  one  side  of  them 
and  are  separated  on  the  other  side  of  them. 

2.  State  of  the  art 

A  network  as  mentioned  above  is  known  from 
"TELEPHONY'  of  April  15,  1985  [1],  notably  pp. 
60-64,  in  which  various  network  configurations  are 
described,  formed  substantially  by  transmission 
sections  and  switching  devices.  External  stations 
(hosts)  can  be  connected  -  via  transmission  sec- 
tions  -  to  the  network,  which  stations  can  then 
interchange  information  (data)  signals  via  the  net- 
work.  The  transmission  section  which  has  come 
from  a  suchlike  station  is  connected  to  a  switching 
device,  which  is  connected  to  the  rest  of  the  net- 
work,  in  this  case  to  other  switching  devices,  via 
further  transmission  sections.  The  switching  device 
has  the  function  either  to  connect  the  latter  trans- 
mission  sections  to  one  another  and  to  close  in 
itself  at  the  same  time  the  transmission  section 
coming  from  the  host  (first  switching  state),  or  to 
insert  this  transmission  section  coming  from  the 
host  between  the  transmission  sections  connected 
to  the  rest  of  the  network  (second  switching  state). 
The  control  of  the  switching  device  takes  place 
from  the  host:  after  the  host  has  checked  its  trans- 
mission  section  for  a  correct  working  -  the  switch- 
ing  device  is  in  said  first  switching  state  -  it  will 
transmit  a  control  signal  (JOIN  command)  to  the 

switching  device.  Owing  to  this  control  signal  the 
switching  device  switches  over  to  said  second 
switching  state,  as  a  result  of  which  the  host  will  be 
inserted  into  the  network.  When  the  host  wants  to 

5  discontinue  its  connection  to  the  network,  it  will 
transmit  for  that  purpose  a  control  signal  to  the 
switching  device  again,  as  a  result  of  which  this 
switching  device  will  come  into  the  former  state 
again. 

io  Besides  switching  devices  for  connecting  a 
host  to  the  network,  the  network  can  also  comprise 
switching  devices  for  effecting  a  reconfiguration  of 
the  network,  for  example  in  the  event  of  a  distur- 
bance  or  for  the  sake  of  maintenance.  These 

75  switching  devices  are  then  controlled  -  by  means 
of  control  signals  -  for  example  by  one  another  or 
by  a  central  device. 

In  the  transmission  sections  the  transmission  of 
the  signals  takes  place  substantially  in  the  optical 

20  domain:  the  transmission  sections  consist  of  one  or 
more  glass  fibres,  which  are  connected  at  both 
ends  to  E/O  converters,  where  electric  signals  are 
converted  into  optical  signals  or  vice  versa. 

In  the  switching  devices  the  switching  of  the 
25  transmission  sections  takes  place  in  the  electrical 

domain,  in  other  words,  the  switching  devices  are 
electric  as  to  their  nature. 

The  control  signals  are  transmitted  next  to  the 
information  signals  via  the  same  glass  fibres.  For 

30  this  purpose  "intelligence"  is  added  to  said  E/O- 
converters  and  the  control  signals  and  the  informa- 
tion  signals  in  the  electrical  domain  are  joined  by 
means  of  multiplexing  or  separated  from  one  an- 
other  by  means  of  demultiplexing. 

35  Summarizing  it  can  be  stated  that  the  transmis- 
sion  of  the  control  signals  and  of  the  information 
signals  takes  place  (substantially)  in  the  optical 
domain,  whereas  on  the  other  hand  the  switching 
and  the  joining  respectively  the  separation  of  the 

40  control  signals  and  the  information  signals  take 
place  in  the  electrical  domain.  Because  of  the  fact 
that  the  conversion  from  the  optical  domain  to  the 
electrical  domain  and  vice  versa  takes  place  rela- 
tively  frequently,  the  network  is  separated  at  many 

45  places  by  active  (electronic)  elements.  This 
(repeated)  conversion  works  restrictively  with  re- 
gard  to  the  sort  (of  form)  and  the  speed  of  the 
information  signals  to  be  transmitted  via  the  net- 
work;  in  other  words,  the  conversion  restricts  the 

50  maximum  speed  of  transmission  to  be  reached  and 
the  possibilities  (freedom)  with  regard  to  the  sort 
(e.g.  digital,  analog,  coherent)  of  those  signals. 
Moreover  the  known  network  can  transmit  only 
those  information  signals  and  control  signals  for 

55  which  the  conversion  devices  are  suited.  Conse- 
quently  it  will  be  possible  to  realize  future  changes 
with  regard  to  the  sort  and/or  the  speed  of  trans- 
mission  to  a  limited  degree  without  adapting  or 
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replacing  all  (!)  the  conversion  devices  in  the  net- 
work  -  if  that  would  be  possible  -. 

It  is  noted  that  from  reference  [4]  there  is 
known  an  optical  transmission  system  comprising 
optical  switches.  A  central  device  transmits  control 
signals  (a  synchronizing  signal  and  terminal  call 
signals)  towards  terminal  devices  each  being  con- 
nected  via  a  pair  of  optical  bypass  switches.  If 
-after  processing  said  control  signals  in  such  ter- 
minal  device-  a  terminal  device  appears  to  be 
faulty,  said  switches  are  changed  over,  bypassing 
that  faulty  terminal  device  from  the  network.  This 
reference  does  not  disclose  optical  information  sig- 
nals  being  transmitted  between  the  stations  one 
another,  and  optical  control  signals  being  simulta- 
neously  transmitted  between  the  stations  and  the 
switching  devices. 

B.  SUMMARY  OF  THE  INVENTION 

The  object  of  the  present  invention  is  to  pro- 
vide  a  network  of  the  sort  indicated  under  par.  A.1., 
the  drawbacks  of  the  network  known  from  [1  ]  being 
overcome.  For  that  purpose  the  present  invention 
provides  a  network  of  the  aforesaid  type  in  which  in 
said  relevant  transmission  sections  said  information 
signals  and  said  control  signals  are  optically  distin- 
guishable  from  each  other  by  having  different  op- 
tical  transmission  modes  and  in  which  those  in- 
formation  signals  and  control  signals  are  directly 
coupled  in  into  one  and  the  same  optical  conductor 
respectively  coupled  out  of  the  same  optical  con- 
ductor  by  means  of  optical  coupling  devices  resp. 
decoupling  devices.  In  this  way  it  has  been  made 
possible  in  a  quite  simple  way  to  transmit  simulta- 
neously  both  optical  information  signals  between 
the  stations  and  optical  control  signals  between  the 
stations  and  the  switches  via  the  same  optical 
conductors.  The  signals  need  not  be  converted  at 
several  points  from  the  optical  domain  to  the  elec- 
trical  domain  and  vice  versa  as  in  the  network 
known  from  reference  [1].  Moreover,  it  has  been 
made  possible  that  the  optical  control  signal  si- 
multaneously  may  have  the  function  of  a  pilot  sig- 
nal  and  that  of  an  actual  control  signal:  by  continu- 
ously  watching  over  the  existence  of  the  control 
signal  in  a  certain  glass  fibre  it  can  be  detected 
whether  that  glass  fibre  does  or  does  not  function, 
and  by  means  of  the  (command)  contents  of  the 
control  signal  to  a  certain  (addressed)  control  de- 
vice  within  the  network  a  reconfiguration  of  the 
network  can  be  effected.  Because  of  the  fact  that 
the  transmission  of  information  signals  through  the 
whole  network  takes  place  in  the  optical  domain 
(except  for  the  coupling  interfaces  with  stations 
connected  to  the  network,  as  far  as  they  work  in 
the  electrical  domain),  the  maximum  speed  of 
transmission  that  can  be  reached  and  the  freedom 

and  flexibility  with  regard  to  the  sort  (of  form)  of  the 
information  signals  will  not  be  limited  by  O/E  -  E/O- 
conversions. 

According  to  the  invention  the  control  signal 
5  and  the  information  signal  distinguish  themselves 

optically  by  means  of  different  optical  'transmission 
modes':  for  example  the  respective  wavelengths  or 
the  respective  polarization  modes  of  the  control 
signal  and  of  the  information  signal  can  be  dif- 

io  ferent.  Instead  of,  or  in  addition  to  that,  said  distinc- 
tion  can  (preferably)  be  effected  by  transmitting  the 
control  signals  and  the  information  signals  which 
make  use  of  the  same  optical  conductor  via  this 
optical  conductor  in  a  direction  which  is  different 

is  (opposite)  for  each  signal.  For  controlling  a  switch- 
ing  device  a  control  signal  is  then  transmitted  to 
the  switching  device  via  a  glass  fibre,  which  is  at 
the  same  time  meant  for  the  transmission  of  in- 
formation  signals  in  the  opposite  direction,  so  from 

20  that  very  switching  device.  According  to  this  pre- 
ferred  embodiment  of  the  invention  the  control  sig- 
nals  are  in  the  relevant  transmission  sections  coup- 
led  in  on  a  first  side  of  the  relevant  optical  conduc- 
tor  into  that  conductor,  and  are  coupled  out  of  that 

25  conductor  on  an  opposite,  second  side  of  it,  where- 
as  the  information  signals,  on  the  other  hand,  are 
coupled  in  on  the  second  side  of  that  optical  con- 
ductor  into  that  conductor,  and  are  coupled  out  of 
that  conductor  on  the  first  side  of  it. 

30  Said  coupling  devices  are  preferably  formed  by 
fused  couplers  known  per  se  (vide  ref.  [2]  or  [5]). 
These  couplers  have  small  dimensions,  they  are 
comparatively  cheap  and  have  moreover  the  ad- 
vantage  that  they  can  be  made  in  such  a  way  that 

35  they  will  have  the  desired  selectivity  with  regard  to 
e.g.  the  respective  wavelength  and/or  direction  of 
the  control  signals  and  the  information  signals. 

C.  EMBODIMENTS 
40 

The  invention  will  be  further  elucidated  with  the 
aid  of  a  description  and  associated  figures  of  an 
embodiment  of  the  same. 

45  1.  Figures 

Figure  1  shows  a  simple  ring-shaped  network 
according  to  an  embodiment  of  the  invention,  to 
which  a  few  stations  are  connected. 

50  Figure  2  shows  a  more  detailed  part  of  the 
network  shown  in  figure  1  with  a  station  connected 
to  it. 

Figure  3  shows  a  dual  reversible  ring-shaped 
network  according  to  an  embodiment  of  the  inven- 

55  tion,  to  which  a  few  stations  are  connected. 
Figure  4  shows  a  more  detailed  part  of  the 

network  shown  in  figure  3  with  a  pair  of  stations 
connected  to  it. 

3 
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2.  Description 

Figure  1 

The  network  shown  in  figure  1  comprises  a 
number  of  simple  optical  transmission  sections  1 
connected  to  a  number  of  optical  switching  devices 
2  via  connections  15  and  16.  Double  transmission 
sections  3  forming  the  connection  between  the 
switching  devices  2  and  external  stations  4  (one  of 
which  is  shown  in  the  figure)  are  also  connected  to 
the  switching  devices  2.  Said  stations  4  have  an 
optical  information  signal  output  terminal  5  and  an 
optical  information  signal  input  terminal  6,  as  well 
as  an  optical  control  signal  output  terminal  7;  the 
output  terminals  5  and  7  are  connected  in  the 
station  to  an  optical  transmitter,  the  input  terminal  6 
is  connected  to  an  optical  receiver.  The  transmis- 
sion  section  3  comprises  a  glass  fibre  8  for  the 
transmission  of  information  signals  from  the  station 
4  to  the  network,  in  this  case  the  switching  device 
2,  and  a  glass  fibre  9  for  the  transmission  of 
information  signals  from  the  network  -  in  this  case 
the  switching  device  2  -  to  the  station  4.  The  latter 
glass  fibre  9  moreover  serves  for  the  transmission 
of  control  signals  from  the  station  to  the  switching 
device  2.  For  this  purpose  the  optical  output  termi- 
nal  7  is  also  connected  to  said  glass  fibre  9, 
namely  by  means  of  an  optical  coupler  (e.g.  a 
fused  coupler;  vide  ref.  [2]).  So  the  glass  fibre  9 
serves  for  the  transmission  of  information  signals 
from  the  switching  device  2  to  the  station  4  as  well 
as  for  the  transmission  of  control  signals  from  the 
station  4  to  the  switching  device  2,  in  which  case, 
however,  the  direction  of  transmission  of  the  con- 
trol  signals  (indicated  by  arrows  "c")  is  opposite  to 
the  direction  of  transmission  of  the  information  sig- 
nals  (everywhere  in  the  figure  indicated  by  arrows 
"d"). 

Figure  2 

Figure  2  shows  a  further  detailed  view  of  the 
network  part  with  the  station  connected  to  it  as 
already  represented  in  its  entirety  in  figure  1.  The 
switching  device  2,  i.e.  an  optical  switch  (e.g.  a 
fused  coupler  switch;  vide  ref.  [3])  belonging  to  that 
switching  device  2,  is  controlled  by  means  of  a 
control  device  17  also  belonging  to  that  switching 
device  2.  Under  the  control  of  the  control  signal  c 
supplied  to  this  control  device  17  the  switching 
device  can  have  two  different  switching  states:  -  in 
the  first  switching  state  the  switching  device  2 
effects  two  optical  connections  at  the  same  time,  to 
wit  one  between  the  terminals  12  and  13  and  one 
between  the  terminals  15  and  16;  -  in  the  second 
switching  state  the  switching  device  2  effects  two 
other  optical  connections  at  the  same  time,  to  wit 

one  between  the  terminals  12  and  16  and  one 
between  the  terminals  13  and  15.  The  control  of 
the  switching  device  2  takes  place  by  the  control 
signal  c,  which  is  supplied  to  that  switching  device 

5  2  via  the  terminal  14. 
The  switching  device  2  has  the  former  switch- 

ing  state  prior  to  an  actual  connection  between  the 
station  4  and  the  network;  so  the  former  switching 
state  is  the  "DEFAULT-state.  In  this  state,  in  which 

io  consequently  on  the  one  hand  the  network  ring  is 
closed  via  the  terminals  15  and  16  and  on  the  other 
hand  the  glass  fibres  8  and  9  connected  to  the 
station  4  are  through-connected  with  each  other  via 
the  terminals  12  and  13,  the  station  4  can  test  its 

is  own  working  and  that  of  the  connecting  section  3 
before  being  allowed  to  enter  the  network.  After 
said  test  has  passed  off  positively  the  station  4  can 
deliver  a  "JOIN  RING"  control  signal,  as  a  result  of 
which  the  switching  device  2  will  come  into  its 

20  latter  switching  state  and  consequently  will  insert 
the  glass  fibres  8  and  9  and  the  station  4  into  the 
network  by  means  of  discontinuing  the  connections 
between  the  terminals  12  and  13  respectively  15 
and  16,  and  by  through-connecting  the  terminals 

25  12  and  16  respectively  13  and  15.  The  (physical) 
discontinuance  of  the  connection  between  the  sta- 
tion  and  the  network  can  take  place  in  the  same 
way  -  by  supplying  a  control  signal  to  the  switching 
device  -  as  in  which  the  connection  to  the  network 

30  was  effected. 
The  control  signals  c  from  the  station  4  to  the 

switching  device  2  are  transmitted  via  the  same 
glass  fibre  9  as  the  information  signals  d,  which  are 
transmitted  from  the  network  -  via  the  switching 

35  device  2  -  to  the  station  4.  So  the  control  signals 
and  the  information  signals  have  in  this  embodi- 
ment  opposite  directions  of  transmission,  which  has 
the  advantage  that  for  joining  as  well  as  for  sepa- 
rating  the  control  signal  and  the  information  signal 

40  simple  couplers  (e.g.  fused  couplers)  can  be  used. 
The  control  signal  is  preferably  transmitted  at  a 
wavelength  of  850  nm  and  the  information  signal  at 
a  wavelength  of  1300  nm. 

45  Figure  3 

In  the  same  way  as  in  which  the  switching 
device  2  can  be  controlled  from  a  connected  sta- 
tion  4,  a  switching  device  can  also  be  controlled  by 

50  some  other  switching  device  of  the  network.  This 
will  be  particularly  desirable  if  the  network,  at  least 
the  ring-shaped  part  of  it,  is  designed  in  duplicate, 
in  order  to  ensure  that  in  the  event  of  a  disturbance 
or  during  work  on  part  of  the  network  ring,  the 

55  information  signals  can  be  diverted,  due  to  which 
the  network  -  or  at  least  a  large  part  of  it  -  can 
remain  operating.  Such  network  configurations  are 
known  per  se  inter  alia  from  the  publication  men- 

4 
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tioned  under  B.  Figure  3  shows  such  a  network 
configuration,  which  corresponds  to  the  "Dual  Re- 
versible  Fiber  Ring"  known  from  said  publication. 
Normally  information  signals  -  indicated  by  the  non 
dashed-line  arrows  "d"  -  are  transmitted  via  a 
primary  ring,  formed  by  the  glass  fibres  1;  in  the 
event  of  a  disturbance  and  the  like  the  information 
signals  -  indicated  by  the  dashed-line  arrows  "d"  - 
can  be  diverted  via  (part  of)  a  secondary  ring, 
formed  by  glass  fibres  1a. 

Figure  4 

Figure  4  shows  a  further  detailed  representa- 
tion  of  (part  of)  figure  3,  to  wit  a  pair  of  stations  4 
respectively  4',  connected  to  the  switching  devices 
2  respectively  2'  via  the  transmission  sections  3 
respectively  3'.  The  switching  devices  2  and  2'  are 
connected  to  each  other  by  means  of  a  double 
transmission  section  30,  formed  by  the  glass  fibres 
1  and  1a,  and  each  of  them  comprises  three  optical 
switches  21,  22,  23  respectively  21',  22',  23'  (e.g. 
fused  coupler  switches;  vide  ref.  [3]),  which  are 
controllable  from  a  control  device  24  respectively 
24'.  If,  as  in  the  case  described  hereinabove,  the 
station  4  wants  to  be  switched  into  the  network,  it 
will  give  the  control  signal  "JOIN  RING"  via  the 
glass  fibre  9.  This  control  signal  is  supplied  to  an 
optical  receiver  in  the  control  device  24,  under  the 
influence  of  which  this  control  device  24  delivers  a 
switch  signal  s  to  the  switch  21,  which  switches 
over  to  a  state  in  which  the  glass  fibre  8,  the 
station  2  and  the  glass  fibre  9  will  be  inserted  into 
the  network,  id  est  between  two  successive  glass 
fibres  1  .  In  the  same  way  the  station  2'  is  inserted 
into  the  network,  and  the  stations  2  and  2'  can 
exchange  information  signals  via  the  glass  fibres  1 
(see  also  figure  3).  In  this  case  information  signals 
from  station  2  to  station  2'  successively  pass 
through  the  glass  fibre  8,  the  switch  21  ,  the  switch 
23,  the  consecutive  glass  fibres  1  (clockwise),  the 
switch  22',  the  switch  21'  and  the  glass  fibre  9'. 
Information  signals  from  station  2'  to  station  2 
successively  pass  through  the  glass  fibre  8',  the 
switch  21',  the  switch  23',  the  glass  fibre  1,  the 
switch  22,  the  switch  21  and  the  glass  fibre  9.  The 
glass  fibre  1a  between  the  switching  devices  2  and 
2'  is  used  for  the  transmission  of  information  sig- 
nals  only  in  the  event  of  a  disturbance  and  the  like, 
in  which  case  the  direction  of  the  transmitted  in- 
formation  signals  is  opposite  to  the  direction  of  the 
information  signals  through  the  glass  fibres  1, 
which  is  described  in  detail  in  ref.  [1].  This  datum 
is  made  use  of  in  the  present  embodiment  for 
transmitting  control  signals  between  the  switching 
devices  2  and  2'.  These  signals  are  here,  just  like 
in  the  connection  between  the  switching  devices  2 
respectively  2'  and  their  connected  stations  4, 

transmitted  in  a  direction  which  is  opposite  to  the 
direction  in  which  the  information  signals  are  trans- 
mitted.  Thus  control  signals  from  the  switching 
device  2  to  the  switching  device  2'  can  be  transmit- 

5  ted  via  the  glass  fibre  1  (which  primary  serves  for 
the  transmission  of  information  signals  from  the 
switching  device  2'  to  the  switching  device  2); 
control  signals  from  the  switching  device  2'  to  the 
switching  device  2  can  be  transmitted  via  the  glass 

io  fibre  1a  (which  primary  serves  as  a  spare  glass 
fibre  for  the  transmission  of  information  signals 
from  the  switching  device  2  to  the  switching  device 
2').  The  control  signals  from  the  switching  device  2 
to  the  switching  device  2'  are  coupled  in  into  the 

is  glass  fibre  1  by  means  of  a  coupling  device  26  and 
the  information  signals  from  the  switching  device  2' 
to  the  switching  device  2  by  means  of  a  coupler 
26'.  Likewise  the  control  signals  from  the  switching 
device  2'  to  the  switching  device  2  are  coupled  in 

20  into  the  glass  fibre  1a  by  means  of  a  coupling 
device  27'  and  -  in  case  the  spare  glass  fibre  1a  is 
in  use  -  the  information  signals  from  the  switching 
device  2  to  the  switching  device  2'  by  means  of  a 
coupler  27.  The  control  signals  from  the  switching 

25  device  2  to  the  switching  device  2'  are  coupled  out 
of  the  glass  fibre  1  by  means  of  the  coupling 
device  26'  and  the  information  signals  from  the 
switching  device  2'  to  the  switching  device  2  by 
means  of  the  coupler  26.  Likewise  the  control  sig- 

30  nals  from  the  switching  device  2'  to  the  switching 
device  2  are  coupled  out  of  the  glass  fibre  1a  by 
means  of  a  coupling  device  27  and  -  in  case  the 
spare  glass  fibre  1a  is  in  use  -  the  information 
signals  from  the  switching  device  2  to  the  switching 

35  device  2'  by  means  of  a  coupler  27'. 
In  the  network  according  to  the  present  em- 

bodiment  the  control  signal  has  in  fact  two  func- 
tions,  to  wit  that  of  a  pilot  signal  and  that  of  an 
actual  control  signal:  by  continuously  watching  over 

40  the  existence  of  the  control  signal  in  a  certain  glass 
fibre  it  can  be  detected  whether  that  glass  fibre 
functions  or  does  not  function,  and  by  means  of  the 
(command)  contents  of  the  control  signal  to  a  cer- 
tain  (addressed)  control  device  within  the  network  a 

45  reconfiguration  of  the  network  can  be  effected. 
Hereinafter  some  possible  disturbances  will  be 
dealt  with  and  also  the  way  in  which  the  network 
according  to  the  present  embodiment  of  the  inven- 
tion  works.  It  will  then  also  appear  that  for  watching 

50  the  whole  network  it  will  not  be  necessary  to  watch 
all  the  glass  fibres  by  means  of  a  control/pilot 
signal. 

1)  Break  in  the  transmission  section  3  (both 
glass  fibres  8  and  9): 

55  In  the  switching  device  2  it  is  detected  by  the 
control  device  24  that  the  control/pilot  signal  is 
lacking,  after  which  the  switch  21  is  switched 
over  by  the  control  device  24,  as  a  result  of 

5 
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which  the  station  4  will  be  switched  off  from  the 
network  and  the  glass  fibres  1  on  both  sides  of 
the  switching  device  2  will  be  through-connected 
to  each  other  via  the  switches  22  and  23. 
2)  Break  in  the  transmission  section  3  (only 
glass  fibre  9): 
This  glass  fibre  9  is  directly  watched  by  the 
control/pilot  signal,  so  that  in  the  event  of  a 
break  in  it  the  control  device  24  will  detect  the 
absence  of  the  control/pilot  signal  and  will 
switch  over  the  switch  21  . 
3)  Break  in  the  transmission  section  3  (only 
glass  fibre  8): 
This  glass  fibre  8  is  not  watched  by  a 
control/pilot  signal.  In  this  case,  however,  the 
next  receiving  station  4'  will  detect  the  absence 
of  each  information  signal  and  pass  this  on  to 
the  switching  device  24'.  Since  the  switching 
device  24'  does  receive  a  control/pilot  signal 
from  the  station  4',  the  control  device  24'  will 
instruct  the  control  device  24  of  the  preceding 
switching  device  2  to  switch  the  station  4  out  of 
the  network  by  switching  over  the  switch  21  . 
4)  Break  in  the  transmission  section  between 
two  successive  switching  devices  2  and  2'  (both 
glass  fibres  1  and  1a): 
On  the  side  of  the  switching  device  2'  the  con- 
trol  device  24'  detects  the  absence  of  the 
control/pilot  signal  -  coming  from  the  control 
device  24  -,  which  absence  is  due  to  the  break 
in  the  glass  fibre  1  ,  and  switches  over  the  switch 
23',  as  a  result  of  which  the  information  signals 
coming  from  the  station  4'  are  diverted  via  the 
switched-over  switch  23'  and  the  switch  22'  to 
the  glass  fibre  1a  (on  the  side  of  the  switching 
device  2'  not  facing  the  faulty  transmission  sec- 
tion).  So  the  spare  network  ring,  formed  by  the 
glass  fibres  1a  (with  the  exception  of  the  faulty 
glass  fibre  1a  between  the  switching  devices  2 
and  2')  is  now  used  for  diverting  the  information 
signals.  On  the  side  of  the  switching  device  2 
the  control  device  24  detects  the  absence  of  the 
control/pilot  signal  -  coming  from  the  control 
device  24'  -  and  also  an  announcement  from  the 
station  4  that  it  does  not  receive  any  information 
signal,  whereupon  the  control  device  24  switch- 
es  over  the  switch  22,  as  a  result  of  which 
information  signals  coming  from  the  spare  net- 
work  ring  (in  this  case  the  glass  fibre  1a  on  the 
side  of  the  switching  device  2  not  facing  the 
faulty  transmission  section)  are  supplied  to  the 
station  4  via  the  switched-over  switch  23  and  the 
switch  21  and  via  the  glass  fibre  9  (see  also 
figure  3). 
5)  Break  in  the  transmission  section  between 
two  successive  switching  devices  2  and  2'  (only 
glass  fibre  1): 
Just  like  in  the  preceding  case  the  control  de- 

vice  24'  detects  on  the  side  of  the  switching 
device  2'  the  absence  of  the  control/pilot  signal  - 
coming  from  the  control  device  24  -,  which 
absence  is  due  to  the  break  in  glass  fibre  1  ,  and 

5  switches  over  the  switch  23',  as  a  result  of 
which  the  information  signals  coming  from  the 
station  4'  are  diverted  via  the  switched-over 
switch  23'  and  the  switch  22'  to  the  glass  fibre 
1a  (on  the  side  of  the  switching  device  2'  not 

io  facing  the  faulty  transmission  section).  So  the 
spare  network  ring,  formed  by  the  glass  fibres 
1a  (with  the  exception  of  the  faulty  glass  fibre  1a 
between  the  switching  devices  2  and  2')  is  now 
used  for  diverting  the  information  signals.  On  the 

is  side  of  the  switching  device  2  it  is  not  found  that 
the  control/pilot  signal  has  been  left  out,  since 
the  glass  fibre  1a  between  the  switching  devices 
2  and  2'  has  remained  intact  in  this  case.  In 
order  to  connect  the  station  4  -  via  the  switch  21 

20  -  to  the  spare  network  ring,  the  switch  22  is  now, 
however,  switched  over  because  of  the  fact  that 
the  control  device  24'  instructs  the  control  de- 
vice  24  -  via  the  intact  glass  fibre  1a  between 
the  switching  devices  2  and  2'  -  to  switch  over 

25  the  switch  22. 
A  mending  of  a  break  in  the  glass  fibre  can  be 

detected  by  the  network  or  by  the  relevant  station, 
after  which  the  relevant  glass  fibres  can  be  put  into 
use  again: 

30  1)  Mending  a  break  in  a  glass  fibre  between  a 
station  and  the  relevant  switching  device: 
After  the  station  4  is  switched  off  from  the 
network  due  to  a  break  in  the  glass  fibre  in  its 
transmission  section  3  (see  hereinabove  under 

35  1),  2)  and  3))  it  carries  out  a  routine  test  in 
which  it  investigates  its  own  working  and  that  of 
the  transmission  section  3.  As  soon  as  the  faulty 
transmission  section  3  has  been  mended,  the 
station  3  will  give  a  JOIN  order  to  the  control 

40  device  24,  which  then  switches  over  the  switch 
21  ,  as  a  result  of  which  the  station  3  is  inserted 
into  the  network  ring  again. 
2)  Mending  a  break  in  a  glass  fibre  between  the 
switching  devices  2  and  2': 

45  After  a  break  in  one  of  the  glass  fibres  1  and  1a 
or  in  both  of  them  has  been  mended,  a 
control/pilot  signal  will  be  received  again  by  the 
control  devices  24  and  24',  whereupon  these 
control  devices  24  and  24'  will  switch  the  re- 

50  spective  switches  22,  23,  22'  and  23'  into  their 
original  state  again. 
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Claims 

1.  Optical  network  for  transmitting  optical  informa- 
tion  signals  (d)  between  stations  (4,4')  con- 
nected  to  that  network,  which  network  is  pro- 
vided  with  a  number  of  optical  switching  de- 
vices  (2)  which  can  optically  switch  on,  switch 
over  or  switch  off  parts  of  the  network  or 
stations  connected  to  the  network  under  the 
control  of  optical  control  signals,  generated  by 
such  stations,  and  which  network  is  provided 
with  a  number  of  optical  transmission  sections 
which  comprise  one  or  more  parallel  optical 
conductors, 
said  transmission  sections  achieving  the  trans- 
mission  of  information  signals  between  one 
switching  device  and  another,  respectively  be- 
tween  said  switching  devices  and  said  stations 
connected  to  the  network,  for  which  purpose 
the  information  signals  are  supplied  to  those 
transmission  sections  on  one  side  of  them,  and 
are  separated  on  the  other  side  of  them, 
at  least  part  of  the  number  of  said  transmission 
sections  moreover  achieving  the  transmission 
of  said  control  signals  to  the  switching  devices, 
for  which  purpose  in  the  relevant  transmission 
sections  also  the  control  signals  are  supplied 
to  those  transmission  sections  on  one  side  of 
them  and  are  separated  on  the  other  side  of 
them, 
characterised  in  that  in  said  relevant  transmis- 
sion  sections  (1,3)  said  information  signals  (d) 
and  said  control  signals  (c)  are  optically  distin- 
guishable  from  each  other  by  having  different 
optical  transmission  modes  and  in  that  those 
information  signals  and  control  signals  are  di- 
rectly  coupled  in  into  one  and  the  same  optical 
conductor  respectively  coupled  out  of  the 
same  optical  conductor  (1,8,9)  by  means  of 
optical  coupling  devices  resp.  decoupling  de- 
vices  (10,11). 

2.  Network  in  accordance  with  claim  1,  charac- 
terised  in  that  the  wavelength  of  the  control 
signal  differs  from  that  of  the  information  sig- 
nal. 

5 
3.  Network  in  accordance  with  claim  1  or  2, 

characterised 
in  that  in  said  transmission  sections  the  control 
signals  are  coupled  in  into  the  relevant  optical 

io  conductor  on  a  first  side  of  that  conductor,  and 
are  coupled  out  of  that  conductor  on  an  op- 
posite,  second  side  of  it,  whereas  the  informa- 
tion  signals,  on  the  other  hand,  are  coupled  in 
into  that  optical  conductor  on  the  second  side 

is  of  that  conductor,  and  are  coupled  out  of  that 
conductor  on  the  first  side  of  it. 

4.  Network  in  accordance  with  claim  1,  2  or  3, 
characterised 

20  in  that  said  coupling  resp.  decoupling  devices 
are  formed  by  fused  couplers. 

Patentanspruche 

25  1.  Optisches  Netzwerk  zur  Uebertragung  opti- 
scher  Informationssignale  (d)  zwischen  mit  die- 
sem  Netzwerk  verbundenen  Stationen  (4,  4'), 
welches  Netzwerk  mit  einer  Anzahl  optischer 
Schaltelemente  (2)  versehen  ist,  die  Teile  des 

30  Netzwerks  oder  mit  dem  Netzwerk  verbundene 
Stationen  optisch  ein-,  urn-  oder  ausschalten 
konnen,  und  zwar  gesteuert  durch  von  solchen 
Stationen  erzeugte  optische  Steuersignale,  und 
welches  Netzwerk  eine  Anzahl  optischer  Ue- 

35  bertragungsbereiche  umfasst,  welche  einen 
oder  mehrere  parallele  optische  Leiter  enthal- 
ten,  wobei  besagte  Uebertragungsbereiche  die 
Uebertragung  von  Informationssignalen  zwi- 
schen  zwei  Schaltelementen  untereinander 

40  bzw.  zwischen  besagten  Schaltelementen  und 
besagten  mit  dem  Netzwerk  verbundenen  Sta- 
tionen  ubernehmen,  wobei  zu  diesem  Zweck 
die  Informationssignale  auf  der  einen  Seite  der 
Uebertragungsbereiche  zu  diesen  hingefuhrt 

45  und  auf  der  anderen  Seite  der  Uebertragungs- 
bereiche  von  diesen  weggefuhrt  werden,  wobei 
mindestens  ein  Teil  der  genannten  Uebertra- 
gungsbereiche  daruber  hinaus  die  Uebertra- 
gung  besagter  Steuersignale  zu  den  Schaltele- 

50  menten  ubernimmt,  und  wobei  zu  diesem 
Zweck  in  den  betroffenen  Uebertragungsberei- 
chen  auch  die  Steuersignale  der  einen  Seite 
dieser  Uebertragungsbereiche  zugefuhrt  und 
von  deren  anderer  Seite  weggefuhrt  werden, 

55  dadurch  gekennzeichnet,  dass  in  besagten  be- 
troffenen  Uebertragungsbereichen  (1,  3)  be- 
sagte  Informationssignale  (d)  und  besagte 
Steuersignale  (c)  durch  unterschiedliche  Ue- 
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bertragungsmodi  optisch  voneinander  unter- 
scheidbar  sind,  und  dass  besagte  Informations- 
und  Steuersignale  in  ein-  und  denselben  opti- 
schen  Leiter  direkt  eingekoppelt  bzw.  aus 
demselben  optischen  Leiter  (1,  8,  9)  mittels 
optischer  Kopplungs-  bzw.  Entkopplungsein- 
richtungen  (10,  11)  ausgekoppelt  werden. 

2.  Netzwerk  gemass  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dass  die  Wellenlange  des  Steu- 
ersignals  verschieden  von  derjenigen  des  In- 
formationssignals  ist. 

3.  Netzwerk  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dass  in  besagten  Uebertra- 
gungsbereichen  die  Steuersignale  in  den  be- 
troffenen  optischen  Leiter  auf  der  einen  ersten 
Seite  desselben  eingekoppelt  und  auf  der  ent- 
gegengesetzten  zweiten  Seite  desselben  aus- 
gekoppelt  werden,  wahrend  die  Informationssi- 
gnale  hingegen  in  den  optischen  Leiter  auf  der 
zweiten  Seite  desselben  eingekoppelt  und  auf 
der  ersten  Seite  ausgekoppelt  werden. 

4.  Netzwerk  nach  einem  der  Anspruche  1  ,  2  oder 
3,  dadurch  gekennzeichnet,  dass  besagte 
Kopplungs-  bzw.  Entkopplungseinrichtungen 
durch  Schmelzkoppler  gebildet  sind. 

Revendicatlons 

1.  Reseau  optique  pour  transmettre  des  signaux 
d'information  optiques  (d)  entre  des  stations 
raccordees  (4,4')  a  ce  reseau,  lequel  reseau 
est  pourvu  d'un  certain  nombre  de  dispositifs 
de  commutation  optiques  (2)  qui  peuvent  com- 
muter  en  service  ou  hors  service  ou  basculer 
des  parties  du  reseau  ou  des  stations  raccor- 
dees  au  reseau  sous  la  commande  de  signaux 
de  commande  optiques  produits  par  de  telles 
stations,  et  lequel  reseau  est  pourvu  d'un  cer- 
tain  nombre  de  sections  de  transmission  opti- 
ques  qui  comprennent  un  ou  plusieurs  conduc- 
teurs  optiques  paralleles, 
lesdites  sections  de  transmission  assurant  la 
transmission  de  signaux  d'information  entre  un 
dispositif  de  commutation  et  un  autre,  ou  res- 
pectivement  entre  lesdits  dispositifs  de  com- 
mutation  et  lesdites  stations  raccordees  au  re- 
seau,  ce  pour  quoi  les  signaux  d'information 
sont  fournis  a  ces  sections  de  transmission  par 
un  de  leurs  cotes,  et  en  sont  separes  par  leur 
autre  cote, 
au  moins  une  partie  desdites  sections  de  tran- 
smission  assurant  en  outre  la  transmission 
desdits  signaux  de  commande  vers  les  dispo- 
sitifs  de  commutation,  ce  pour  quoi,  dans  les 
sections  de  transmission  concernees,  les  si- 

gnaux  de  commande  sont  egalement  fournis  a 
ces  sections  de  transmission  sur  un  de  leurs 
cotes  et  en  sont  separes  sur  leur  autre  cote, 
caracterise  en  ce  que  dans  lesdites  sections 

5  de  transmissions  concernees  (1,  3)  lesdits  si- 
gnaux  d'information  (d)  et  lesdits  signaux  de 
commande  (c)  peuvent  etre  distingues  optique- 
ment  I'un  de  I'autre  en  ce  qu'ils  ont  des  modes 
de  transmission  optique  differents  et  en  ce  que 

io  ces  signaux  d'information  et  ces  signaux  de 
commande  sont  directement  couples  dans  un 
seul  et  meme  conducteur  optique,  ou  sont 
respectivement  decouples  depuis  le  meme 
conducteur  optique  (1,  8,  9)  au  moyen  de 

is  dispositifs  optiques  de  couplage  ou  respective- 
ment  de  decouplage  (10,  11). 

2.  Reseau  selon  la  revendication  1  ,  caracterise  en 
ce  que  la  longueur  d'onde  du  signal  de  com- 

20  mande  differe  de  celle  du  signal  d'information. 

3.  Reseau  selon  I'une  ou  I'autre  des  revendica- 
tions  1  et  2,  caracterise  en  ce  que  dans  lesdi- 
tes  sections  de  transmission  les  signaux  de 

25  commande  sont  couples  dans  le  conducteur 
optique  concerne  sur  un  premier  cote  de  ce 
conducteur,  et  sont  decouples  de  ce  conduc- 
teur  sur  un  second  cote  oppose  de  ce  dernier, 
tandis  que  d'autre  part  les  signaux  d'informa- 

30  tion  sont  couples  dans  ce  conducteur  optique 
sur  le  second  cote  de  ce  conducteur,  et  sont 
decouples  de  ce  conducteur  sur  le  premier 
cote  de  celui-ci. 

35  4.  Reseau  selon  I'une  quelconque  des  revendica- 
tions  1,  2  ou  3,  caracterise  en  ce  que  lesdits 
dispositifs  de  couplage,  respectivement  de  de- 
couplage,  sont  formes  par  des  coupleurs  fu- 
sionnes. 
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FIG.  1 
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FIG.  3 
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FIG.  4  

12 


	bibliography
	description
	claims
	drawings

