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©  Dynamic  call  routing  system. 

©  Network  congestions  can  largely  be  combated 
by  preventing  a  congested  point  being  approached 
right  back  at  that  network  location  where  a  new 
connection  is  initiated.  To  combat  network  conges- 
tions,  at  certain  (important)  points  (A)  at  which  new 
connections  are  initiated,  the  chosen  (intermediate  or 
final)  destinations  are  automatically  subjected  to  an 
investigation  as  to  whether  the  chosen  destination  is 
or  is  not  available  at  that  instant.  In  a  dynamic  filter 
(F),  destinations  which  appear  to  be  unavailable  are 
recorded  for  a  certain,  optionally  variable,  relaxation 
time  in  order  thereby  to  hold  back  calls  intended  for 
such  congested  destinations  for  said  relaxation  time. FIG.  2  
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A.  BACKGROUND  OF  THE  INVENTION 

The  invention  relates  to  a  transmission  system 
comprising  a  transmission  network  for  the  transmis- 
sion  of  transmission  signals  between  peripheral 
systems  connected  to  said  transmission  network,  in 
which,  prior  to  such  a  transmission  of  transmission 
signals  between  a  first  peripheral  system  and  a 
second  peripheral  system,  said  first  peripheral  sys- 
tem  emits  a  call  code  signal  to  the  transmission 
network,  which  call  code  signal  comprises  a  code 
indicating  said  second  peripheral  system,  after 
which  the  transmission  network  or  the  second  pe- 
ripheral  system  sends  back  a  'positive'  or 
'negative'  status  code  signal,  indicating  whether 
said  second  peripheral  system  is,  or  is  not,  acces- 
sible  or  available,  respectively.  Such  a  system  is 
generally  known.  The  said  peripheral  systems  may, 
for  example,  be  subscribers,  exchanges  or  other 
switching  systems,  or  even  (subsidiary)  transmis- 
sion  networks.  In  this  last  case,  the  total  transmis- 
sion  system  is  therefore  formed  by  several  net- 
works  connected  together. 

The  invention  relates,  in  particular,  to  the  mea- 
sures  to  be  taken  against  network  congestion  in  a 
transmission  system  as  referred  to  above.  The 
concept  of  congestion  (congested  etc.)  will  be  un- 
derstood  below  as  meaning  both  the  inaccessibility 
of  a  particular  destination,  for  example  as  a  con- 
sequence  of  the  lack  of  adequate  means,  such  as 
transmission  channels,  in  a  particular  section  of  the 
transmission  network,  and  the  unavailability  of  a 
particular  destination,  for  example  as  a  conse- 
quence  of  the  destination  (second  peripheral  sys- 
tem)  being  busy,  out-of-action  or  damaged.  In  this 
connection,  congestion  is  therefore  caused  both  by 
the  called  (second)  peripheral  system  itself  not 
being  available,  and  by  the  transmission  network 
via  which  the  peripheral  system  to  be  called  cannot 
be  accessed.  Incidentally,  (in)accessibility  can  also 
be  understood  as  meaning  (un)availability,  since  in 
this  case  a  peripheral  system  which  is,  for  exam- 
ple,  unavailable  is  in  fact  also  inaccessible  to  the 
calling  peripheral  system,  i.e.  no  information  ex- 
change  can  take  place.  For  said  reason,  the  con- 
cept  of  (in)accessibility  will  also  include  the  con- 
cept  of  (un)availability. 

Hitherto  it  has  been  customary  in  a  (large) 
transmission  system  when  more  or  less  structural 
congestion  has  been  detected  in  a  section  of  the 
network,  to  subject  the  traffic  handling  in  such  a 
congested  network  section  manually  (by  an  oper- 
ator)  or  semi-automatically  (by  logging  equipment) 
to  a  further  analysis  in  order  to  be  able  to  take 
appropriate  measures  such  as  rerouting  particular 
traffic  flows. 

B.  SUMMARY  OF  THE  INVENTION 

The  invention  is  based  on  the  insight  that, 
given  a  particular  total  network  capacity,  serious 
congestions  can  largely  be  combated  by  prevent- 
ing  a  congested  point  being  approached  at  the 

5  source  itself,  i.e.  the  network  location  at  which  a 
new  connection  is  initiated.  According  to  the  inven- 
tion,  at  various  (important)  points  in  the  transmis- 
sion  system  at  which  new  connections  are  initiated, 
the  chosen  destinations  are  therefore  automatically 

io  subjected  to  an  investigation,  viz.  as  to  whether  the 
destination  selected  in  a  call  is,  or  is  not,  acces- 
sible  or  available  at  that  instant  ('locking  condition 
investigation').  Such  an  initiation  point  and  such  a 
destination  may  both  be  regarded  as  peripheral 

75  system  for  the  subsidiary  network  situated  in  be- 
tween.  The  transmission  according  to  the  invention 
is  therefore  characterised  by  at  least  one  filter 
device  (F)  connected  to  the  first  peripheral  system 
(A)  and  to  the  transmission  network  (T),  which  filter 

20  device  comprises  means  for  recording  and  for  stor- 
ing,  during  a  relaxation  time,  comparison  code  sig- 
nals  corresponding  to  said  call  code  signals  emit- 
ted  by  the  first  peripheral  or  to  a  portion  of  such  a 
call  code  signal,  in  response  to  which  the  transmis- 

25  sion  network  has  sent  back  a  'negative'  status  code 
signal  indicating  'inaccessible'  or  the  called  second 
peripheral  systems  has  sent  back  a  'negative'  sta- 
tus  code  signal  indicating  'unavailable',  which  filter 
device  furthermore  comprises  means  for  compar- 

30  ing  a  call  code  signal  emitted  by  said  first  periph- 
eral  system  with  the  comparison  code  signals  then 
recorded  and  for  not  transmitting  said  call  code 
signal  in  the  event  of  apparent  correspondence 
between  said  call  code  signal  or  a  portion  thereof 

35  and  one  of  said  comparison  code  signals  during 
said  comparison,  but  for  transmitting  said  call  code 
signal  in  the  event  of  apparent  noncorrespondence 
between  said  call  code  signal  or  a  portion  thereof 
and  one  of  said  comparison  code  signals  during 

40  said  comparison.  The  said  filter,  by  means  of  which 
the  call  code  signals  are  investigated  (filtered)  for 
the  possible  selection  of  a  congested  destination 
(second  peripheral  system)  is  not  static  in  nature, 
but  dynamic  in  the  sense  that  the  contents  of  the 

45  filter  are  automatically  filled  with  the  codes  of  con- 
gested  destinations  under  the  control  of  the  call 
codes  and/or  the  status  code  signals  received  back 
in  response  thereto.  Said  codes  are  either  derived 
directly  from  the  call  code  signals  or  from  the 

50  status  code  signals,  if  the  latter  -  as  will  usually  be 
the  case  -  not  only  indicate  the 
accessibility/availability  of  the  called  peripheral  sys- 
tem  but  also  indicate  which  second  peripheral  sig- 
nal  the  (failed)  call  was  intended  for.  The  compari- 

55  son  codes  with  which  the  filter  is  filled  can  also  be 
formed  by  error  location  codes  sent  back  from  the 
transmission  network  which  can  be  sent  concomi- 
tantly  with  the  'negative'  status  code  signals  in  the 
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event  of  the  inaccessibility  of  a  called  destination 
as  a  consequence  of  a  congestion  at  a  network 
location  indicated  by  said  error  location  code.  In 
particular,  in  a  large  network  it  is  not  readily  possi- 
ble  in  practice  to  store  congestions  which  have 
been  detected  and  the  result  thereof  for  the  entire 
network  in  each  dynamic  filter.  For  said  reason 
according  to  a  preferred  embodiment  of  the  inven- 
tion  is  characterised  by  a  multiplicity  of  the  said 
filter  devices  (F1..3),  each  filter  device  relating  to  a 
section  (T1..3)  of  the  transmission  network,  and 
also  by  a  filter  selection  device  (SEL)  connected, 
on  the  one  hand,  to  the  first  peripheral  system  (A) 
and,  on  the  other  hand,  to  each  of  said  filter  de- 
vices  (F1..3)  and  comprising  means  for  receiving 
the  call  code  signals  emitted  by  the  first  peripheral 
system  and,  on  the  basis  of  such  a  call  code 
signal,  selecting  and  connecting,  to  the  first  periph- 
eral  system,  the  filter  device  which  relates  to  said 
section  of  the  transmission  network  to  which  the 
second  peripheral  system  indicated  by  the  call 
code  is  connected.  For  each  call,  it  is  therefore 
determined  for  which  portion  of  the  network  the  call 
is  destined,  after  which  the  call  is  investigated  for  a 
possible  congested  status  of  the  destination  by  the 
(sub)filter  assigned  to  said  network  portion.  Be- 
cause  use  is  made  of  subfilters  for  each  sub- 
network,  the  processing  time  can  be  kept  within 
acceptable  limits. 

In  relation  to  the  relaxation  time  ('reset'  time)  - 
which  has  to  ensure  that  the  filter  does  not  'clog 
up'  -  it  is  possible  to  give  it  a  fixed  value,  but  it  is 
also  possible  to  vary  the  relaxation  time.  One  of  the 
options  in  this  connection  is  that  the  relaxation  time 
(t)  assigned  to  a  particular  comparison  code  signal 
is  made  the  longer,  the  greater  the  number  of  call 
code  signals  emitted  by  the  first  peripheral  system 
(A)  and  corresponding  to  said  comparison  code 
signal  is.  The  relaxation  time  is  therefore  made  the 
longer,  the  greater  the  call  pressure  for  said 
(congested)  destination  is.  A  second  option  is  that 
the  relaxation  time  (t)  assigned  to  a  particular  com- 
parison  code  signal  is  made  the  longer,  the  greater 
the  number  of  'negative'  status  code  signals  re- 
ceived  back  after  the  emission  of  call  code  signals 
corresponding  to  said  comparison  code  signal  from 
the  transmission  network  (T)  or  from  the  second 
peripheral  system  (B)  is.  The  relaxation  time  is 
restarted,  for  example,  after  further  reception  of 
'negative'  status  code  signals  (for  example  as  a 
consequence  of  sluggishness  of  the  network)  after 
the  filter  has  already  been  activated  as  a  result  of 
receiving  a  (first)  'negative'  status  code  signal,  as  a 
result  of  which  the  total  relaxation  time  is  thus 
increased.  A  third  option  is  that  the  relaxation  time 
(t)  assigned  to  a  particular  comparison  code  signal 
is  terminated  after  the  receipt  of  a  'positive'  status 
code  signal,  indicating  that  said  second  peripheral 

system  is  available  again,  from  the  second  periph- 
eral  system  (B),  indicated  by  the  call  code  signal 
corresponding  to  said  comparison  code  signal.  In 
this  case,  provision  is  therefore  made  that  the  filter 

5  is  immediately  'reset'  as  soon  as  a  congestion 
logged  in  the  filter  is  over.  Under  these  circum- 
stances  it  is  possible  to  give  the  relaxation  time  a 
particular  value  initially  and  to  stop  the  relaxation 
time  as  soon  as  the  second  peripheral  system  is 

io  again  accessible  or  available  according  to  a 
'positive'  status  code  signal.  It  is  equally  possible 
to  terminate  the  relaxation  time  exclusively  (that  is 
to  say,  without  'presetting')  on  receiving  back  the 
'positive'  status  code  signal. 

is  In  relation  to  the  recording  of  congested  des- 
tinations  (ie.  the  codes  thereof)  in  the  filter,  this  can 
be  done,  according  to  the  invention,  as  soon  as  it 
has  been  signalled  (once)  that  a  called  destination 
is  congested,  but  it  is  also  possible,  according  to 

20  the  invention,  only  to  record  a  congested  destina- 
tion  in  the  filter  after  said  destination  has  been 
called  a  number  of  times  (for  example,  two  or  three 
times)  and  'unavailable'  has  been  received  as  sta- 
tus  code  signal  in  response  thereto.  Said  'number 

25  of  times'  may,  for  that  matter,  be  in  the  absolute 
sense  or,  for  example,  the  number  of  times  for 
each  shorter  or  longer  time  period,  in  other  words 
the  short-  or  long-term  average.  It  may  also  be 
another  statistical  value  of  the  number  of  times,  for 

30  example  a  'leaky  bucket'  value  thereof. 

C.  REFERENCES 

None 
35 

D.  EXEMPLARY  EMBODIMENTS 

1.  Description  of  figures 

40  Figure  1  shows  a  first  exemplary  embodiment 
of  the  invention,  in  which  a  first  peripheral  system 
is  able  to  make  contact  with  a  number  of  second 
peripheral  systems  (of  which  four  are  shown)  via  a 
filter  device  comprising  a  selection  device  and 

45  three  subfilters  and  via  a  network  comprising  three 
subnetworks. 

Figure  2  shows  an  exemplary  embodiment  of 
the  filter  device  shown  in  Figure  1  ;  the  filter  device 
is  filled  from  the  call  code  signal  side. 

50  Figure  3  shows  an  exemplary  embodiment  cor- 
responding  to  the  exemplary  embodiment  of  Figure 
2,  in  which  the  filter  device  is  filled  from  the  status 
code  signals. 

Figure  4  shows  a  transmission  system  accord- 
55  ing  to  the  invention  in  which  the  said  peripheral 

systems  are  formed  by  (subsidiary)  networks  -  for 
example  a  section  of  the  public  transmission  net- 
work,  a  public  telecommunication  exchange  or  a 
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PABX  -  which  can  be  connected  to  each  other  via 
a  (subsidiary)  network  and  in  which  the  said  filter 
devices  are  incorporated  between  said  (subsidiary) 
networks. 

2.  Operation 

In  the  exemplary  embodiment  shown  in  Figure 
1  ,  a  periphal  system  A  is  connected  to  a  transmis- 
sion  network  T  via  a  filter  F.  Connected  to  said 
network  T  is  a  (large)  number  of  peripheral  sys- 
tems  (B),  of  which  four,  B1..4,  are  shown.  The 
peripheral  systems  may  be  formed  by  subscribers, 
or  small  or  large  subscriber  exchanges  (PABXs).  In 
dealing  with  this  exemplary  embodiment,  reference 
will  be  made,  for  the  sake  of  convenience,  to  'the 
subscribers'  A,  B1,  B2,...  From  the  point  of  view  of 
subscriber  A,  the  network  T  is  (notionally)  split  into 
three  (subsidiary)  networks  T1,  T2  and  T3.  All  the 
calls  sent  out  from  A  pass  through  the  filter  (F)  in 
which  they  are  investigated  for  their  destination:  if  a 
destination  B1,  B2  represented  by  a  call  code 
signal  emitted  by  A  is  known  to  be  congested 
(damaged,  busy,  out-of-action),  the  call  code  signal 
is  held  back  by  the  filter.  If  the  destination  is  not 
known  to  be  congested,  the  call  code  signal  is 
transmitted.  When  the  transmitted  call  code  signal 
arrives  at  its  destination,  for  example  B2,  the  latter 
indicates,  by  means  of  a  status  answerback  signal 
to  A,  whether  the  connection  can  or  cannot  be 
implemented  for  the  exchange  of  speech  or  data. 
If,  for  example,  the  called  subscriber  B2  is  busy  at 
the  instant  of  the  call,  the  status  signal  will  indicate, 
by  means  of  a  status  code  signal,  that  B2  is  not 
available.  When  such  a  status  code  signal  is  re- 
ceived  at  the  A  end,  a  representation  of  B2  is 
recorded  in  the  filter  F  and  stored  for  a  certain 
(relaxation)  time.  If  a  call  to  B2  is  now  initiated 
again  from  A  within  the  relaxation  time  (this  fre- 
quently  occurs  in  practice,  particularly  if  A  and  B2 
both  have  an  exchange  function),  such  a  call  is 
held  back  by  the  filter  F.  Said  situation  is  continued 
until  the  relaxation  time  has  elapsed.  If  many  calls 
destined  for  B2  appear  during  the  relaxation  time 
(and  these  are  therefore  all  stopped  by  the  filter),  it 
may,  according  to  a  preferred  embodiment  of  the 
invention,  be  sensible  to  prolong  the  relaxation  time 
in  accordance  with  said  number  of  calls.  The  great 
advantage  of  holding  back  calls  in  this  way  which 
are  destined  for  a  subscriber  who  is  known  to  be 
unavailable  is  that  the  network  T  does  not  receive 
any  (avoidable)  calls  for  processing  which  ultimate- 
ly  do  not  result  in  a  connection.  As  a  result,  the 
network  T  is  not  unnecessarily  loaded,  as  a  result 
of  which,  for  example,  (internal)  network  congestion 
occurs  less  rapidly.  In  addition,  the  network  is  not 
unnecessarily  loaded  with  calls  which  do  not  ulti- 
mately  result  in  (billable)  connections.  In  the 

present  exemplary  embodiment,  the  filter  F  com- 
prises  a  selector  SEL  and  three  (sub)filters  F1..3. 
The  selector  SEL  determines  on  the  basis  of  the 
call  code  signal  emitted  by  A  the  section,  T1,  T2  or 

5  T3,  of  the  network  T  to  which  the  subscriber  B  to 
be  called  is  connected.  If  said  subscriber  (B2)  is 
connected  to  section  T2,  the  call  code  signal  is 
passed  via  subfilter  F2  to  B2.  If  it  appears  there 
that  B2  was  found  to  be  congested  during  the 

io  previous  call  and  the  relaxation  time  has  not  yet 
elapsed,  the  call  to  B2  is  stopped  by  F2;  if  the  call 
code  of  B2  is  not  present  in  F2,  the  call  code 
signal  is  then  transmitted. 

Figure  2  shows  a  possible  implementation  of 
is  the  filter  F  in  Figure  1  .  The  filter  F  is  formed  by  a 

switching  device  SWTCH  to  which  the  call  code 
signals  originating  from  A  are  applied  and  which 
does,  or  does  not,  connect  through  said  signals  to 
the  downstream  network  T.  The  switching  device 

20  SWTCH  is  controlled  by  means  of  a  control  signal 
s  from  a  comparator  COMP  to  which  the  call  code 
signal  'call'  and  a  series  of  n  comparison  code 
signals  'comp'  are  applied.  Said  comparator  COMP 
compares  the  applied  'call'  and  'comp'  signals.  In 

25  the  event  of  correspondence,  the  comparator 
COMP  delivers  to  the  switching  device  SWTCH  a 
control  signal  s  having  a  value  which  brings  about 
the  result  that  the  call  code  signal  'call'  is  not 
switched  through  by  the  switching  device  SWTCH; 

30  in  the  event  of  lack  of  correspondence  between  the 
call  code  signal  'call'  and  one  of  the  n  comparison 
code  signals  'comp',  the  control  signal  s  acquires  a 
value  which  brings  about  the  result  that  the  switch- 
ing  device  SWTCH  does  in  fact  switch  the  call 

35  code  signal  through  to  the  network  T.  The  series  of 
comparison  code  signals  'comp'  is  generated  by  a 
comparison  code  signal  generator  GEN. 

The  generator  GEN  shown  in  Figure  2  is 
formed  by  a  memory  device  MEM  and  a  control 

40  device  CONT  which  controls  the  memory  device 
with  the  aid  of  a  control  code  signal  c.  The  two 
most  important  tasks  of  the  control  device  CONT 
are,  on  one  hand,  causing  the  contents  of  the 
memory  MEM  to  be  read  out  in  the  event  of  a  call 

45  from  A  and  causing  a  call  code  to  be  written  into 
said  memory  if  it  is  found  that  the  destination  (B) 
indicated  by  said  call  code  is  not  available.  The 
memory  device  MEM  comprises  three  memories, 
indicated  by  T1..3  in  which  the  call  codes  of  the 

50  destinations  B  in  the  network  portions  T1..3  which 
are  unavailable  are  recorded. 

After  A  sends  out  a  call  code  signal  intended 
for  a  particular  destination  B,  said  code  signal  'call' 
is  applied  to  the  comparator  COMP  and  also  to  the 

55  control  device  CONT  which  determines,  for  exam- 
ple  on  the  basis  of  the  first  two  or  three  code 
elements  (bytes)  of  said  code  signal,  the  section  of 
the  network,  T1,  T2  or  T3,  for  which  the  call  is 
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destined  (to  which  section  the  subscriber  B  to  be 
called  is  connected),  for  example  the  network  sec- 
tion  T2.  The  contents  of  the  submemory  'T2'  are 
then  read  out  ('R'),  the  codes  recorded  therein  at 
that  instant  being  transmitted  as  comparison  code 
signals  'comp'  to  the  comparator  COMP,  which 
compares  them  with  the  call  code  signal.  It  is 
pointed  out  that  for  the  purpose  of  a  correct 
'timing',  it  will  be  necessary  to  incorporate  memory 
buffers  in  the  circuit  on  either  side  of  the  compara- 
tor  COMP  for  the  purpose  of  temporarily  storing 
the  codes  'call'  and  'comp';  said  buffers  are,  how- 
ever,  not  shown  in  the  figure  for  the  sake  of  clarity. 
The  same  applies  to  the  control  device  CONT,  to 
which  the  applied  signals  'call'  and  'stat'  (to  be 
discussed  below)  will  also  have  to  be  temporarily 
buffered. 

If  it  is  found,  after  comparison  in  the  compara- 
tor  COMP,  that  the  call  code  does  not  occur  in  the 
(sub)memory  MEM(T2),  the  call  code  signal  'call'  is 
sent  through  to  the  network  T(2)  by  the  switching 
device  SWTCH,  after  which  it  arrives  at  its  destina- 
tion  B(2).  If  said  destination  is  available,  this  is 
signalled  by  means  of  a  'positive'  status  code 
signal  'stat'  which  is  sent  back  to  the  calling  sub- 
scriber  A,  after  which  the  connection  between  A 
and  B  is  implemented.  If,  however,  the  called  sub- 
scriber  B  is  not  available  (for  example  busy  as  a 
result  of  a  connection  to  another  subscriber),  a 
'negative'  status  code  signal  ('unavailable')  is  sent 
back.  On  receipt  of  such  a  'negative'  status  code 
signal  -  the  status  code  signal  'stat'  is  applied  to 
the  control  device  CONT  -  the  control  device 
CONT  is  activated  in  order  to  write  ('W')  the  call 
code  signal  to  which  the  negative  status  code 
signal  'stat'  relates  into  the  memory  device  MEM. 
In  the  event  of  a  subsequent  call  from  A,  said  last 
call  code,  which  was  after  all  destined  for  a  des- 
tination  found  to  be  'unavailable'  will  therefore  also 
be  used  as  comparison  code  'comp'. 

Each  of  the  comparison  codes  recorded  in  the 
memory  device  MEM  remains  there  only  for  a 
certain  time,  the  so-called  relaxation  time,  after  the 
expiry  of  which  the  relevant  code  is  erased.  After 
the  expiry  of  the  relaxation  time  of  a  comparison 
code  written  into  the  memory  device,  the  respec- 
tive  destination  B  does  not,  of  course,  have  to  be 
available  again.  In  that  case,  after  said  destination 
B  has  been  called  from  A  and  B  has  (again)  sent 
back  a  'negative'  status  code  signal,  the  call  code 
for  the  unavailable  destination  is  again  written  into 
the  memory  device  MEM. 

The  relaxation  time  may  be  permanently  set, 
but  it  is  also  possible  to  prolong  it  in  the  event  of  a 
large  number  of  calls  to  the  unavailable  destination. 
This  prevents  the  network  being  loaded  with  a 
relatively  large  number  of  'stray'  calls  after  the 
relaxation  time  has  elapsed.  Because  it  always 

takes  some  time  until  the  status  code  signal  is 
received  back  after  a  call  has  been  emitted  to  a 
particular  destination,  it  may  happen  that,  after  it 
has  been  found  as  a  result  of  receiving  a  'negative' 

5  status  code  signal  that  the  respective  destination  is 
congested,  still  more  'negative'  status  code  signals 
are  received,  viz.  as  a  response  to  call  code  sig- 
nals  which  were  still  under  way  in  the  network. 
Preferably,  the  relaxation  time  will  be  'reset'  on 

io  receiving  each  of  said  'negative'  status  code  sig- 
nals  still  received,  as  a  result  of  which  the  total 
relaxation  time  is  therefore  prolonged.  Conversely, 
it  is  also  possible  to  stop  the  relaxation  time  (or  at 
least  shorten  it)  as  soon  as  it  is  found,  by  means  of 

is  a  'positive'  status  signal,  that  the  respective  des- 
tination  B  has  become  available.  This  prevents 
calls  from  not  being  transmitted  (by  SWTCH)  in 
fact  wrongly  while  the  destination  to  be  called  is  in 
fact  available.  Both  the  mechanisms  mentioned 

20  above  for  influencing  the  length  of  the  relaxation 
time  can  be  operative  at  the  same  time.  Finally,  the 
filter  F  can  be  so  designed  that  the  switching 
device  SWTCH  does  in  fact  transmit  a  call  code 
signal,  for  example,  the  first  time  a  corresponding 

25  comparison  code  occurs  in  the  memory  device 
MEM,  when  the  call  code  signal  should  not  be 
transmitted  by  SWTCH,  but  does  not  do  so  a 
second  and  subsequent  time.  The  threshold  should 
also  be  capable  of  being  set  at  a  greater  number  of 

30  calls  than  two.  This  variant  prevents  call  code  sig- 
nals  not  being  transmitted  while  their  destination  is 
nevertheless  available  once  again  when  they  reach 
it;  this  situation  may  occur  in  relatively  sluggish 
signalling  networks,  as  a  consequence  of  which  the 

35  adjustment  of  the  filter  F,  viz.  the  'resetting'  of  the 
contents  of  the  memory  device  MEM,  lags  too  far 
behind  the  actual  state.  However,  to  design  this 
variant  it  is  necessary  to  incorporate  a  counting 
device  with  memory  and  comparison  means  be- 

40  tween  the  comparison  device  COMP  and  the 
switch  device  SWTCH,  which  counting  device  then 
counts  the  number  of  times  that  a  corresponding 
comparison  code  has  been  found  for  a  call  code 
and  which  activates  the  switching  device  SWTCH, 

45  by  means  of  the  control  signal  s,  so  as  not  to 
transmit  the  call  code  signal  as  soon  as  the  num- 
ber  of  counted  cases  of  correspondence  between 
said  call  code  and  a  comparison  code  goes  above 
a  set  threshold. 

50  Figure  3  shows  the  same  exemplary  embodi- 
ment  of  the  filter  device  as  shown  in  Figure  2,  but 
the  filter  F,  i.e.  the  memory  device  MEM  is  filled 
from  the  status  code  signals  received  back  insofar 
as  the  latter  are  'negative'.  The  status  code  signals 

55  (stat)  comprise,  in  said  exemplary  embodiment,  a 
code,  corresponding  to  the  call  code  (call),  which 
represent  the  called  second  peripheral  systems  B. 
It  is  also  possible  that  the  ('negative')  status  code 

5 
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signals  comprise  a  code  of  the  intermediate  des- 
tination  in  the  transmission  network  T,  at  which  said 
network  T  has  detected  that  the  called  second 
peripheral  system  B  was  not  accessible,  in  other 
words  an  error  location  code.  In  the  exemplary 
embodiment  shown  in  this  figure,  the  comparison 
codes  recorded  in  the  memory  device  MEM  are 
therefore  always  formed  by  a  section  of  the 
('negative')  status  code  signal  representing  the 
called  destination  (not  accessible  or  available)  or 
intermediate  destination  (for  example,  in  the  tele- 
phone  number  050-8,  the  first  section  (050)  repre- 
sents  an  intermediate  destination,  viz.  the  ex- 
change  of  the  town  of  Groningen  and  the  second 
section  (8)  the  final  destination,  viz.  the  PABX  of 
PTT  Nederland.  Just  as  in  the  preceding  exem- 
plary  embodiment,  all  the  call  code  signals  (call) 
emitted  by  the  first  peripheral  system  A  are  com- 
pared  with  the  comparison  codes  recorded  in  the 
memory  device  MEM  (but  now  therefore  derived 
from  the  'negative'  status  code  signals). 

With  respect  to  the  sequence  of  the  compari- 
son  codes  recorded  in  the  (sub)filters  F,  it  is  point- 
ed  out  that  these  will  usually  be  recorded  in  time 
sequence,  but  the  codes  chronologically  recorded 
in  this  way  will  preferably  have  to  remain  written  in 
in  their  sequence  sorted  according  to  time  of 
'arrival'.  In  that  way,  the  result  is  achieved  that, 
provided  the  relaxation  time  of  all  the  codes  is 
equally  long  (!),  only  the  comparison  code  written 
in  earliest  among  the  comparison  codes  written  in 
will  need  to  be  monitored  since  the  relaxation  time 
of  said  code  will  have  approached  its  reset  in- 
stance  the  most  closely.  An  advantage  is  therefore 
a  simple  monitoring  of  the  relaxation  times;  a  dis- 
advantage  is  that  the  variable  relaxation  time  op- 
tions  as  indicated  above  cannot  readily  be  used  in 
this  case. 

Figure  4  shows  a  transmission  system  com- 
prising  several  transmission  networks  A,  T,  B1  ,  B2, 
B3  and  B4,  which  are  connected  to  each  other  and 
form  a  large  transmission  network.  The  networks  A 
and  B1..4  can  be  regarded  as  peripheral  systems 
of  the  network  T.  Incorporated  between  each  of  the 
networks  is  a  filter  device  F  which  brings  about  the 
result  that  calls  from  a  'peripheral'  network  A,  B1..3 
to  a  destination  network  A,  B1..3  do  not  reach  said 
transmission  network  T,  and  therefore  do  not  reach 
the  intended  destination  network  either,  in  the 
event  of  (known)  congestion  in  the  respective  des- 
tination  network  A,  B1..3  or  in  the  network  T  situ- 
ated  in  between.  A  filter  F  is  incorporated  not  only 
between  A  and  T,  but  also  between  B1  and  T,  B2 
and  T,  B3  and  T  and  B4  and  T.  Each  of  said 
networks  B1,  B2,  B3  and  B4  can,  after  all,  function 
not  only  as  a  destination  for  calls,  but  also  as  a 
source  of  calls.  Each  call  is  therefore  passed  via  a 
filter  F  from  each  network  A,  B1,  B2,  B3  and  B4. 

Calls  which  are  received  from  other  networks  are 
applied  to  the  'destination'  network  via  a  'bypass' 
b.  The  dynamic  call  filters  F,  which  all  function  in 
the  same  way  as  was  described  above  in  relation 

5  to  the  filter  F  between  A  and  T,  may  be  incor- 
porated  not  only  between  the  networks  B1  and  T, 
B2  and  T,  B3  and  T  and  B4  and  T,  but  also 
mutually  between  the  networks  A,  B1,  B2,  B3  and 
B4. 

10 
Claims 

1.  Transmission  system  comprising  a  transmis- 
sion  network  for  the  transmission  of  transmis- 

15  sion  signals  between  peripheral  systems  con- 
nected  to  said  transmission  network,  in  which, 
prior  to  such  a  transmission  of  transmission 
signals  between  a  first  peripheral  system  and  a 
second  peripheral  system,  said  first  peripheral 

20  system  emits  a  call  code  signal  to  the  trans- 
mission  network,  which  call  code  signal  com- 
prises  a  code  indicating  said  second  peripheral 
signal,  after  which  the  transmission  network  or 
the  second  peripheral  system  sends  back  a 

25  'positive'  or  'negative'  status  code  signal,  in- 
dicating  whether  said  second  peripheral  sys- 
tem  is,  or  is  not,  accessible  or  available,  re- 
spectively,  characterised  by  at  least  one  filter 
device  (F)  connected  to  the  first  peripheral 

30  system  (A)  and  to  the  transmission  network 
(T),  which  filter  device  comprises  means  for 
recording  and  for  storing,  during  a  relaxation 
time,  comparison  code  signals  corresponding 
to  said  call  code  signals  emitted  by  the  first 

35  peripheral  system  or  to  a  portion  of  such  a  call 
code  signal,  in  response  to  which  the  transmis- 
sion  network  has  sent  back  a  'negative'  status 
code  signal  indicating  'inaccessible'  or  the 
called  second  peripheral  systems  has  sent 

40  back  a  'negative'  status  code  signal  indicating 
'unavailable',  which  filter  device  furthermore 
comprises  means  for  comparing  a  call  code 
signal  emitted  by  said  first  peripheral  system 
with  the  comparison  code  signals  then  record- 

45  ed  and  for  not  transmitting  said  call  code  sig- 
nal  in  the  event  of  apparent  correspondence 
between  said  call  code  signal  or  a  portion 
thereof  and  one  of  said  comparison  code  sig- 
nals  during  said  comparison,  but  for  transmit- 

so  ting  said  call  code  signal  in  the  event  of  appar- 
ent  noncorrespondence  between  said  call  code 
signal  or  a  portion  thereof  and  one  of  said 
comparison  code  signals  during  said  compari- 
son. 

55 
2.  Transmission  system  according  to  Claim  1, 

characterised  by  a  multiplicity  of  the  said  filter 
devices  (F1..3),  each  filter  device  relating  to  a 

6 
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section  (T1..3)  of  the  transmission  network,  and 
also  by  a  filter  selection  device  (SEL)  con- 
nected,  on  the  one  hand,  to  the  first  peripheral 
system  (A)  and,  on  the  other  hand,  to  each  of 
said  filter  devices  (F1..3)  and  comprising 
means  for  receiving  the  call  code  signals  emit- 
ted  by  the  first  peripheral  signal  and,  on  the 
basis  of  such  a  call  code  signal,  selecting  and 
connecting,  to  the  first  peripheral  system,  the 
filter  device  which  relates  to  said  section  of  the 
transmission  network  to  which  the  second  pe- 
ripheral  system  indicated  by  the  call  code  sig- 
nal  is  connected. 

3.  Transmission  system  according  to  Claim  1, 
characterised  in  that  the  relaxation  time  (t) 
assigned  to  a  particular  comparison  code  sig- 
nal  is  made  the  longer,  the  greater  the  number 
of  call  code  signals  emitted  by  the  first  periph- 
eral  system  (A)  and  corresponding  to  said 
comparison  code  signal  is. 

4.  Transmission  system  according  to  Claim  1, 
characterised  in  that  the  relaxation  time  (t) 
assigned  to  a  particular  comparison  code  sig- 
nal  is  made  longer,  the  greater  the  number  of 
'negative'  status  code  signals  received  back, 
after  the  emission  of  call  code  signals  cor- 
responding  to  said  comparison  code  signal, 
from  the  transmission  network  (T)  or  from  the 
second  peripheral  system  (B)  is. 

5.  Transmission  system  according  to  Claim  1, 
characterised  in  that  the  relaxation  time  (t) 
assigned  to  a  particular  comparison  code  sig- 
nal  is  terminated  after  the  receipt  of  a  'positive' 
status  code  signal,  indicating  that  the  second 
peripheral  system  is  available  again,  from  the 
second  peripheral  system  (B),  indicated  by  the 
call  code  signal  corresponding  to  said  com- 
parison  code  signal. 

6.  Transmission  system  according  to  Claim  1, 
characterised  in  that  the  filter  records  compari- 
son  code  signals  which  correspond  to  call 
code  signals  emitted  by  the  first  peripheral 
system  (A),  in  response  to  which  a  'negative' 
status  code  indicating  'inaccessible'  or 
'unavailable'  has  been  received  back  a  particu- 
lar  number  of  times  from  the  transmission  net- 
work  (T)  or  from  the  called  second  peripheral 
systems  (B)  during  a  certain  detection  time. 

7.  Transmission  system  according  to  Claim  6, 
characterised  in  that  the  said  detection  time  is 
equal  to  the  said  relaxation  time  (t). 

8.  Transmission  system  according  to  Claim  1, 

characterised  in  that  the  status  code  signals 
sent  back  contain  not  only  an  indication  relat- 
ing  to  the  accessibility  or  availability  of  the 
called  second  peripheral  system,  but  also  a 

5  code  corresponding  to  the  respective  call  code 
signal,  and  in  that  said  code  is  recorded  in  the 
filter  device  (F)  as  comparison  code  in  the 
event  of  the  inaccessibility  or  unavailability  of 
the  called  second  peripheral  system. 

10 
9.  Transmission  system  according  to  Claim  1, 

characterised  in  that  the  status  code  signals 
sent  back  contain  not  only  an  indication  relat- 
ing  to  the  accessibility  or  availability  of  the 

is  called  second  peripheral  system  but  also,  in 
the  event  of  a  'negative'  status  code  signal,  an 
error  location  code  indicating  the  location  in 
the  transmission  network  (T)  or  second  periph- 
eral  system  (B),  from  which  the  'negative'  sta- 

20  tus  code  signal  is  sent  back,  and  in  that  said 
error  location  code  is  recorded  in  the  filter 
device  (F)  as  comparison  code. 

10.  Transmission  system  according  to  Claim  1, 
25  characterised  in  that  the  comparison  code  sig- 

nals  are  stored  in  the  filter  device  (F)  in  their 
chronological  sequence  of  recording  in  said 
filter  device. 

30  11.  Transmission  system  according  to  Claim  1, 
characterised  in  that  the  said  filter  device 
(F1  ..3)  is  provided  with 
a  switching  device  (SWTCH)  connected  to  the 
first  peripheral  system  (A)  and  to  the  transmis- 

35  sion  network  (T)  and  comprising  means  for 
transmitting,  or  not  transmitting,  a  call  code 
signal  (call)  from  the  first  peripheral  system  to 
the  transmission  network  under  the  control  of  a 
switching  control  signal  (s); 

40  a  comparison  code  signal  generator  (GEN) 
which  comprises  means  for  recording  as  com- 
parison  code  signals  (comp)  and  storing,  dur- 
ing  a  relaxation  time  (t)  comparison  codes 
which  correspond  to  said  call  codes  sent  to 

45  said  second  peripheral  systems  (B)  or  to  a 
section  of  such  a  call  code,  in  response  to 
which  a  'negative'  status  code  signal  indicating 
'inaccessibile'  or  'unavailable'  has  been  re- 
ceived  back  from  the  transmission  network  or 

50  from  the  called  second  peripheral  system, 
which  comparison  code  signal  generator  fur- 
thermore  comprises  means  for  generating  the 
then  recorded  comparison  code  signals  when 
a  call  code  signal  is  emitted  by  the  first  periph- 

55  eral  system; 
a  comparison  device  (COMP)  connected  to  the 
first  peripheral  system,  to  the  comparison  code 
signal  generator  and  to  the  switching  device, 

7 
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and  comprising  means  for  comparing  the  call 
code  signal  originating  from  the  first  peripheral 
system  with  the  comparison  code  signals  gen- 
erated  by  the  comparison  code  signal  gener- 
ator,  and  also  means  for  generating  the  said  5 
switch  control  signal  with  a  value  such  that  the 
call  code  signal  originating  from  the  first  pe- 
ripheral  system  is  not  transmitted  by  the 
switching  device  if  the  call  code  signal  cor- 
responds  fully  or  partially  to  one  of  said  com-  10 
parison  code  signals  and  that  said  call  code 
signal  is  in  fact  transmitted  if  the  call  code 
signal  does  not  correspond  to  one  of  the  com- 
parison  code  signals. 
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