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Communication  device  and  star  circuit  for  use  in  such  a  communication  device,  and  device 
comprising  such  a  circuit 

©  In  a  communication  device  with  a  star  circuit  (7) 
all  electrical  bus  connections  (4,  5,  6)  are  terminated 
by  their  characteristic  impedance  (8,  9,  10)  at  the 
side  of  the  stations  (1  ,  2,  3)  as  well  as  at  the  side  of 
a  star  circuit.  In  order  to  enable  arbitrary 
connection/disconnection  of  stations  without  modi- 
fication  of  the  terminating  impedances  while  at  the 
same  time  the  termination  remains  optimum,  each 
bus  connection  is  provided  with  a  separating  ele- 
ment  (11,  12,  13).  This  element  receives  an  active 
bus  connection  state  and  communicates  this  state  to 
all  other  connections  so  that  the  local  bus  connec- 
tions  are  also  activated.  However,  when  a  bus  con- 

^nection  is  activated  in  this  manner,  arr  inhibit  signal 
^ i s   also  applied  to  the  relevant  separating  element  so 

that  the  latter  cannot  signal  a  further  activation.  Fur- 
2Jthermore,  for  each  connection  there  is  provided  a 
©logic  circuit  (17)  in  order  to  prevent  the  signalling  of 

the  own  activation  back  to  the  own  bus  connection, 
gj  while  the  inhibit  signal  for  the  own  bus  connection 
<V  need  not  be  active  either. 
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Communication  device  and  star  circuit  for  use  in  such  a  communication  device,  and  device  compris- 
ing  such  a  star  circuit. 

rived  from  said  communication  signal  being  applied 
to  the  logic  circuit  of  all  connection  networks  for- 
ming  part  of  the  star  circuit,  the  output  signal  of 
each  of  these  logic  circuits,  whith  the  exception  of 

5  that  of  the  connection  network  whereto  the  commu- 
nication  signal  originating  from  the  first  station  has 
been  applied,  being  applied,  via  a  relevant  bus 
connection,  to  a  station  connected  thereto,  each  of 
the  electrical  bus  connections  between  a  relevant 

w  station  and  the  star  circuit  being  electrically  termi- 
nated  at  both  ends.  The  use  of  a  star  circuit  for  bus 
connections  is  known  per  se,  i.e.  a  bus  system  with 
optical  fibre  connections  as  disclosed  in  US 
4,531,238.  The  star  circuit  in  the  cited  Patent 

;5  Specification  serves  to  detect  situations  where  a 
plurality  of  stations  simultaneously  transmit  signals 
via  the  bus  connections  and  to  replace  these  sig- 
nals  in  such  situations  by  a  specific  collision  signal 
which  is  to  applied  to  all  stations.  This  star  circuit, 

20  however,  is  not  intended  for  electrical  bus  connec- 
tions. 

In  order  to  reduce  the  number  of  wires  in  the 
electrical  bus  connections,  a  preferred  embodiment 
of  the  communication  device  in  accordance  with 

25  the  invention  is  also  characterized  in  that  the  elec- 
trical  bus  connection  via  which  a  communcation 
signal  is  transported  from  a  station  to  the  star 
circuit  and  that  via  which  a  communication  signal  is 
transported  from  the  star  circuit  to  the  relevant 

30  station  is  the  same,  the  output  of  each  logic  circuit 
being  coupled  to  said  electrical  bus  connection  in  a 
wired-logic  configuration  at  the  input  of  the  relevant 
connection  network,  so  that  the  bus  connection 
carries  a  communication  signal  only  if  either  a 

35  relevant  station  outputs  a  communication  signal 
while  no  signal  is  output  via  the  output  of  the 
relevant  logic  circuit,  or  if  a  signal  is  output  via  the 
output  of  the  relevant  logic  circuit  while  no  commu- 
nication  signal  is  output  by  the  relevant  station. 

40  Even  though  the  electrical  bus  connections  via 
which  signals  are  applied  to  the  star  circuit  may 
differ  from  the  electrical  bus  connections  via  which 
signals  are  applied  from  the  star  circuit  to  the 
stations,  the  use  of  the  same  electrical  bus  connec- 

45  tions  is  to  be  preferred.  These  electrical  bus  con- 
nections  may  be  formed  by  coaxial  cables  or,  for 
example  by  twisted  wire  pairs;  in  the  latter  case, 
the  difference  signal  of  the  two  wires  is  applied  to 
the  relevant  connection  network  and  the  signal  sup- 

so  plied  by  this  connection  network  is  split  into  signal 
values  which  are  suitable  for  the  twisted  wire  pairs. 
The  coupling  of  the  output  of  a  logic  circuit  to  the 
relevant  bus  connection  at  the  input  of  the  connec- 
tion  network  which  is  connected  to  this  bus  con- 

BACKGROUND  OF  THE  INVENTION 

The  invention  relates  to  a  communication  de- 
vice,  comprising  a  star  circuit  whereto  a  variable 
number  of  electrical  bus  connections  with  stations 
coupled  thereto  can  be  connected  in  order  to  form, 
by  way  of  the  assembly  of  bus  connections,  a  bus 
organization  for  digital  communication  signals  be- 
tween  the  assembly  of  stations. 

Generally,  electrical  bus  connections  should  be 
electrically  terminated  at  both  ends  by  means  of  a 
characteristic  impedance.  When  a  number  of  sta- 
tions  are  connected  to  an  electrical  bus  connection 
and  each  of  these  stations  possesses  two  connec- 
tions  for  the  electrical  bus  connection,  these  sta- 
tions  can  be  included  in  the  communication  device 
by  the  so-called  looping  through  of  the  connections 
in  the  stations.  In  that  case,  the  stations  at  the  ends 
of  the  electrical  bus  connection  in  principle  have  a 
free  connection  where  the  electrical  bus  connection 
should  be  terminated.  When  a  number  of  stations 
with  a  star  circuit  are  connected  to  electrical  bus 
connections,  looping  through  does  not  take  place 
and  each  station  should  be  electrically  terminated 
at  the  free  connection,  that  is  to  say  by  means  of  a 
characteristic  impedance  which  is  dependent  of  the 
entire  communication  device  with  the  connected- 
stations.  In  order  to  avoid  this  system-dependent 
termination,  each  bus  connection  should  be  elec- 
trically  terminated  at  the  input  of  the  station  con- 
nected  thereto.  The  communication  device  with  the 
star  circuit  then  comprises  as  many  parallel  termi- 
nating  impedances  as  there  are  stations  connected 
to  the  communication  device.  The  impedance  con- 
figuration  is  then  again  dependent  on  the  number 
of  stations,  so  that  the  operation  of  the  communica- 
tion  device  may  be  affected. 

SUMMARY  OF  THE  INVENTION 

Therefore,  it  is  the  object  of  the  invention  to 
provide  a  communication  device  of  the  kind  set 
forth  in  which  said  termination  problems  are  miti- 
gated.  To  achieve  this,  the  communication  device 
in  accordance  with  the  invention  is  characterized  in 
that  for  each  electrical  bus  connection  to  be  con- 
nected  the  star  circuit  comprises  an  own  connec- 
tion  network  with  a  buffer  element  and  a  logic 
circuit,  a  communication  signal  which  originates 
from  a  first  station  and  which  is  supplied  via  a 
relevant  bus  connection  being  stored  in  the  asso- 
ciated  buffer  element,  a  buffer  output  signal  de- 
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printed  wiring  board  on  which  there  are  mounted  a 
number  of  integrated  circuits,  for  example  appro- 
priate  standard  types  (TTL  and  the  like).  Alter- 
natively,  each  connection  network  is  formed  by  a 

s  single  integrated  circuit  in  MSI  technology.  The 
entire  star  circuit  can  also  be  formed  by  a  single 
integrated  circuit.  Generally,  the  termination  resis- 
tors  8,  9  ...will  form  a  fixed  part  of  the  star  •:  ~uit. 
This  offers  the  advantage  that 

to  disconnection/connection  of  a  station  can  be  re- 
alized  by  means  of  a  connector  and  the  like,  with- 
out  further  facilities  being  required.  Should  any 
connection  network  not  be  connected  to  a  station, 
the  system  will  operate  in  the  same  manner.  Usu- 

15  ally  star  circuits  comprising  a  fixed  number  of 
station  connections  will  be  manufactured,  for  exam- 
ple  six  connections.  If  a  larger  number  of  stations 
is  connected,  a  second  star  circuit  may  be  con- 
nected  to  one  of  the  station  connections.  It  has 

20  been  found  that  the  system  then  continues  to  op- 
erate  in  the  same  manner,  be  it  probably  with  a 
slightly  lower  operating  frequency.  A  communica- 
tion  device  of  the  present  kind  can  be  used,  for 
example  for  exchanging  control  signals  between 

25  consumer  products  such  as  TV  receivers,  CD  play- 
ers,  tape  recorders,  microwave  ovens,  clocks,  and 
installations  for  heating/  light/air  treatment. 

In  Figure  1  the  electrical  bus  connections  are 
physically  separated  from  one  another,  which 

30  means  that  an  electric  current  in  a  given  bus  con- 
nection  in  no  way  represent  a  load  for  a  current 
source  which  is  directly  connected  to  any  other 
bus  connection,  so  that  dynamic  phenomena  on 
the  relevant  bus  connections  which  do  not  manifest 

35  themselves  as  a  change  of  the  logic  state  do  not 
have  an  effect  either  on  the  behaviour  of  another 
bus  connection.  The  electrical  bus  connections, 
however,  are  functionally  coupled  by  the  star  circuit 
7,  which  means  that,  subject  to  conditions  to  be 

40  described  hereinafter,  the  voltage  levels  are  taken 
over  by  the  star  circuit  7  from  the  electrical  bus 
connections  or  vice  versa  by  the  electrical  bus 
connections  from  the  star  circuit. 

nection  and  which  comprises  said  logic  circuit,  can 
be  realized  by  way  of  a  "wired-AND"  connection 
as  well  as  by  way  of  a  "wired-NOR"  connection; 
the  choice  in  this  respect  will  be  governed  by  the 
voltage  level  of  the  relevant  signals  and.  by  the 
construction  of  the  logic  circuits  in  the  connection 
networks.  The  invention  also  relates  to  a  star  circuit 
for  use  in  such  a  communication  device;  it  may  be 
constructed,  for  example  as  a  printed  wiring  board 
on  which  a  number  of  TTL  logic  integrated  circuits 
are  mounted.  The  invention  also  relates  to  a  device 
comprising  a  built-in  star  circuit  and  at  least  one 
station  which  is  internally  connected  thereto  via  an 
associated  bus  connection,  for  example  a  televi- 
sion,  and  also  relates  to  a  device  wherein  said  star 
circuit  comprises  at  least  one  externally  accessible 
connection  for  connection  of  an  associated  external 
station,  for  example  a  video  recorder,  via  an  exter- 
nal  bus  connection. 

BRIEF  DESCRIPTION  OF  THE  FIGURES 

The  invention  will  be  described  in  detail 
hereinafter  with  reference  to  the  accompanying  dia- 
grammatic  drawings;  therein: 

Figure  1  shows  a  communication  device  with 
electrical  bus  connections  in  accordance  with  the 
invention,  three  stations  being  connected  to  said 
communication  device; 

Figure  2  shows  an  embodiment  of  a  connec- 
tion  network  for  a  star  circuit: 

Figure  3  shows  an  embodiment  of  the  star 
circuit  for  a  communication  device  whereto  three 
stations  can  be  connected;  and 

Figures  4A  and  4B  show  two  series  of  time 
diagrams  illustrating  the  operation  of  the  embodi- 
ment  shown  in  Figure  3. 

The  embodiments  to  be  described  with  refer- 
ence  to  the  Figures  are  by  no  means  intended  to 
restrict  the  scope  of  the  invention;  they  merely 
serve  to  illustrate  the  invention. 

DESCRIPTION  OF  A  PREFERRED  EMBODIMENT  45 
DESCRIPTION  OF  A  CONNECTION  NETWORK 

Figure  1  shows  a  communication  device  com- 
prising  electrical  bus  connections  in  a  star  configu- 
ration  whereto  three  stations  1,  2  and  3  are  con- 
nected.  The  communication  device  comprises  elec- 
trical  bus  connections  4,  5  and  6  and  a  star  circuit 
7.  The  electrical  bus  connections  4,  5  and  6  are 
electrically  terminated  at  the  input  of  the  star  circuit 
7  by  means  of  a  characteristic  impedance  8,  9,  10, 
respectively.  The  star  circuit  may  in  principle  be 
constructed  for  an  arbitrary  number  of  stations.  A 
connection  network  is  then  provided  for  each  sta- 
tion.  Such  a  star  circuit  may  be  constructed  as  a 

For  each  connected  electrical  bus  connection 
the  star  circuit  7  comprises  a  connection  network 

so  11,  12,  13,  respectively.  Figure  2  shows  a  con- 
struction  of  such  a  connection  network,  that  is  to 
say  for  the  case  where  the  same  electrical  bus 
connection  is  used  for  the  supply  of  signals  to  the 
star  circuit  and  for  the  supply  of  signals  from  the 

55  star  circuit  to  a  connected  station,  and  also  for  the 
case  where  the  electrical  bus  connection  is  formed 
by  a  twisted  wire  pair  1  4  which  is  terminated,  at  the 
input  of  the  connection  network,  by  a  characteristic 
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diagrammatically  denoted  by  32,  33  and  34,  re- 
spectively.  The  signals  applied  to  the  connection 
networks  are  denoted  by  bil.  bi2  and  bi3,  respec- 
tively;  the  signals  output  by  the  logic  circuits  are 

5  denoted  by  b01,  bO2  and  bO3,  respectively,  the 
clock  pulses  for  the  flipflops  being  denoted  by  CL1  , 
CL2  and  CL3.  The  terminating  impedances  of  the 
bus  connections  at  the  side  of  the  star  circuit  are 
denoted  by  35,  36  and  37,  respectively. 

w  The  operation  of  the  circuit  shown  in  Figure  3 
will  be  described  with  reference  to  the  time  dia- 
grams  shown  in  the  Figures  4A  and  4B.  In  the 
initial  situation,  bi1  =bi2  =  bi3  =  1, 
b01  =bO2  =  bO3  =  i,  S1=S2  =  S3  =  1,  so  that 

is  CL1  =CL2  =  CL3  =  C.  When  a  signal  bit  =0  is  ap- 
plied  to  the  upper  connection  network  while  bi2,3 
remain  1  ,  the  signal  bil  is  written  into  the  flipflop  20 
in  response  to  the  positive-going  edge  of  the  next 
clock  pulse,  so  that  S1  becomes  0  while  S2,3 

20  remain  1.  This  situation  is  shown  in  the  time  dia- 
grams  of  Figure  4A.  The  AND-gates  27  and  28  are 
then  blocked  while  the  AND-gate  26  remains  con- 
ductive,  so  that  bO2,3  become  0  and  b01  remains 
1.  The  signal  (bil)  formed  by  the  first  station  is 

25  thus  applied  to  all  other  stations  as  b02,  bO3  by 
way  of  the  wired  AND-functions  formed  by  the 
elements  32,  33.  34.  This  state  changes  only  if  the 
applied  signal  is  interrupted  again,  so  if  bil  be- 
comes  1.  This  is  because  in  response  to  the 

30  positive-going  edge  of  the  next  clock  pulse  S1 
become  1  ,  the  AND-gates  27  and  28  become  con- 
ductive  again  and  hence  bO2,3  become  1.  Thus, 
the  signal  applied  to  the  upper  connection  network 
is  transferred  to  the  bus  connections  connected  to 

35  the  other  two  connection  networks  and  the  initial 
situation  has  been  restored.  It  is  to  be  noted  that 
during  the  period  during  which  b02,3  =  0  the  writing 
of  the  signal  present  on  the  bus  connections  into 
the  flipflops  21  and  22  must  be  prevented;  there- 

40  fore,  CL2,  CL3  remain  0  during  this  period,  which 
means  that  the  write  clock  pulses  for  these  flipflops 
are  blocked. 

Figure  4B  shows  the  same  series  of  time  dia- 
grams  as  shown  in  Figure  4A,  be  it  for  the  situation 

45  where  two  stations  substantially  simultaneously  out- 
put  a  signal  intended  for  the  other  stations.  This 
station,  whereto  the  upper  connection  network  is 
connected,  outputs  a  signal  bil  =0  which  is  in- 
tended  for  the  stations  whereto  the  other  two  con- 

so  nection  networks  are  connected.  The  station 
whereto  the  second  connection  network  is  con- 
nected  outputs  a  signal  bi2=0  which  is  intended 
for  the  stations  whereto  the  upper  and  the  lower 
connection  network  are  connected.  These  signals 

55  are  written  into  the  flipflops  20  and  21,  respec- 
tively,  in  response  to  the  positive  going  edge  of  the 
next  clock  pulse,  with  the  result  that  S1.2  become 
0  while  S3  remains  1.  As  a  result,  bO1.2  remain  1 

impedance  15.  The  connection  network  comprises 
a  buffer  element  16  and  a  logic  circuit  17.  A  signal 
applied  via  the  twisted  wired  pair  14  is  stored  in 
the  buffer  element  16  after  having  been  converted 
into  a  single-wire  signal  by  means  of  a  detection 
circuit  18.  As  will  be  described  hereinafter,  this 
storage  will  be  dependent  on  the  initial  value  of  the 
logic  circuit  17:  storage  takes  place  at  instants 
determined  by  the  clock  pulses  CL  A  buffer  output 
signal  derived  from  this  stored  signal  is  applied  to 
the  logic  circuits  of  all  connection  networks  belong- 
ing  to  the  star  circuit.  The  output  signal  of  the  logic 
circuit  17  is  converted,  using  a  drive  circuit  19.  into 
voltage  values  which  are  suitable  for  the  twisted 
wire  pair  14.  The  coupling  of  the  output  of  the  logic 
circuit  17  to  the  twisted  wire  pair  14  is  realized  by 
means  of  a  wired-AND  logic  function.  In  this  re- 
spect  it  holds  that,  if  the  voltage  value  on  an 
electrical  bus  connection  is  "1",  no  signal  is 
present  on  this  bus  connection,  while  a  signal  to  be 
applied  via  such  a  connection  is  characterized  by 
the  voltage  value  "0".  Wired  logic  functions  are 
known  per  se  so  that  they  need  not  be  elaborated 
herein.  If  the  bus  connection  is  realized  as  a 
bidirectional  single  wire,  the  elements  18,  19  can 
be  dispensed  w:th.  The  input  of  the  buffer  element 
16  and  the  output  of  the  logic  circuit  17  are  then 
both  connected  to  the  relevant  bus  connection. 
The  star  point  circuit  and  the  associated  connection 
networks,  one  of  which  is  shown  in  Figure  2, 
should  satisfy  the  following  requirements: 
-  When  no  signal  is  applied  to  any  of  the  connec- 
tion  networks,  none  of  these  connection  networks 
may  apply  a  signal  to  the  connected  stations. 
-  When  a  signal  is  applied  to  any  one  of  the 
connection  networks,  the  relevant  connection  net- 
work  may  not  output  a  corresponding  signal;  the 
other  connection  networks,  however,  should  apply 
a  corresponding  signal  to  the  stations  connected 
thereto. 
-  In  the  connection  network  whereto  a  signal  is 
applied  it  should  be  memorized  that  a  signal  origi- 
nates  from  the  station  connected  thereto  and  that 
this  signal  must  be  applied  to  theother  stations. 

A  practical  embodiment  of  a  star  circuit  which 
comprises  three  connection  networks  and  which 
satisfies  these  requirements  is  shown  in  Figure  3. 
In  this  respect  it  is  assumed  that  the  electrical  bus 
connections  are  formed  by  a  single  wire,  for  exam- 
ple  a  coaxial  lead.  The  buffer  elements  are  com- 
posed  of  a  D-flipflop  20,  21  and  22,  respectively, 
and  an  AND-gate  23,  24,  25,  respectively.  The 
logic  circuits  are  composed  of  an  AND-gate  26,  27, 
28,  respectively,  and  an  OR-gate  29,  30,  31  re- 
spectively.  The  outputs  of  the  OR-gates  are  com- 
bined  in  a  wired-AND  configuration  which  is  coup- 
led  to  the  bus  connections  at  the  input  of  the 
relevant  D-flipflops;  these  wired-AND  couplings  are 
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order  to  ensure  that  this  signal,  to  be  applied  to  a 
relevant  station,  is  not  written  into  the  buffer  ele- 
ment. 

4.  A  star  circuit  for  use  in  a  communication 
device  as  claimed  in  any  one  of  the  Claims  1  to  3, 
comprising  a  series  of  connections  for  bus  connec- 
tions,  each  connection  serving  for  a  relevant  sta- 
tion,  for  each  connection  there  being  provided  an 
own  connection  network  comprising: 
-  a  terminating  impedance  for  terminating  the  bus 
connection  with  its  characteristic  impedance; 
-  a  buffer  element  which  is  connected  to  the  con- 
nection  in  order  to  store  a  bus  connection  signal 
having  an  active  value  and  a  non-active  value, 
respectively; 
-  a  multiple  connection  network  for  communicating 
the  storage  state  of  each  buffer  element  to  all 
connection  networks; 
-  a  combinatory  logic  network  which  is  fed  by  the 
respective  connection  networks  in  order  to  form  an 
activation  signal  under  the  control  of  any  stored 
active  value  with  respect  to  another  bus  connec- 
tion,  unless  an  active  value  was  stored  in  respect 
of  the  own  bus  connection,  in  which  case  an  ignore 
signal  is  formed. 
-  a  return  connection  to  a  logic  function  which  is 
included  in  the  own  bus  connection  in  order  to 
apply  said  activation  signal  as  an  active  value  to 
the  own  bus  connection,  the  ignore  signal  not  af- 
fecting  the  value  of  the  own  bus  connection  signal; 
-  an  inhibit  connection  for  inhibiting,  under  the 
control  of  the  activation  signal,  the  storage  of  an 
active  value  in  the  buffer  element. 

5.  A  device  comprising  a  built-in  star  circuit  as 
claimed  in  Claim  1  and  at  least  one  station  which  is 
internally  connected  thereto  via  an  associated  bus 
connection. 

6.  A  device  as  claimed  in  Claim  5,  character- 
ized  in  that  said  star  circuit  comprises  at  least  one 
externally  accessible  connection  for  connection  of 
an  associated  external  station  via  an  external  bus 
connection. 

and  b03  becomes  0.  When  the  applied  signals 
disappear  again,  which  means  when  bii.2  become 
1  .  the  signal  bO3  also  disappears,  which  means 
that  bO3  becomes  1  and  the  initial  situation  has 
been  restored.  Therefore,  a  signal  is  applied  only 
to  the  station  which  is  connected  to  the  lower 
connection  network.  It  again  holds  good  that  the 
clock  pulses  for  the  flipflop  22  are  blocked  for  the 
period  of  time  during  which  b03  =  0. 

10 

Claims 

1.  A  communication  device,  comprising  a  start 
circuit  whereto  a  variable  number  of  electrical  bus 
connections  with  stations  coupled  thereto  can  be 
connected  in  order  to  form,  by  way  of  the  assem- 
bly  of  bus  connections,  a  bus  organization  for  digi- 
tal  communication  signals  between  the  assembly  of 
stations,  characterized  in  that  for  each  electrical 
bus  connection  to  be  connected  the  start  circuit 
comprises  an  own  connection  network  with  a  buffer 
element  and  a  logic  circuit,  a  communication  signal 
which  orginiates  from  a  first  station  and  which  is 
supplied  via  a  relevant  bus  connection  being  stored 
in  the  associated  buffer  element,  a  buffer  output 
signal  derived  from  said  communication  signal  be- 
ing  applied  to  the  logic  circuit  of  all  connection 
networks  forming  part  of  the  star  circuit,  the  output 
signal  of  each  of  these  logic  circuits,  with  the 
exception  of  that  of  the  connection  network  whereto 
the  communication  signal  originating  from  the  first 
station  has  been  applied,  being  applied,  via  a  rel- 
evant  bus  connection,  to  a  station  connected  there- 
to,  each  of  the  electrical  bus  connections  between 
a  relevant  station  and  the  star  circuit  being  elec- 
trically  terminated  at  both  ends. 

2.  A  communication  device  as  claimed  in  Claim 
1,  characterized  in  that  the  electrical  bus  connec- 
tion  via  which  a  communication  signal  is  applied 
from  a  station  to  the  star  circuit  and  that  via  which 
a  communication  signal  is  applied  from  the  star 
circuit  to  the  relevant  station  is  the  same,  the 
output  of  each  logic  circuit  being  coupled  to  said 
electrical  bus  connection  in  a  wired-logic  configura- 
tion  at  the  input  of  the  relevant  connection  network, 
so  that  the  bus  connection  carries  a  communication 
signal  only  if  either  a  relevant  station  outputs  a 
communication  signal  while  no  signal  is  output  via 
the  output  of  the  relevant  logic  circuit,  or  if  a  signal 
is  output  via  the  output  of  the  relevant  logic  circuit 
while  no  communication  signal  is  output  by  the 
relevant  station. 

3.  A  communication  device  as  claimed  in  Claim 
2,  characterized  in  that  the  buffer  element  com- 
prises  a  gate  circuit  whereto  the  signal  output  via 
the  output  of  the  relevant  logic  circuit  is  applied  in 
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