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(54)  Mono-bidirectional  control  system  with  a  number  of  actuations  in  electrical  networks  via 
en-decoders  connected  by  a  single  wire  to  one  or  more  other  en-decoders  

(57)  In  a  MONO-BIDIRECTIONAL  system  for  re- 
mote  activation  and  deactivation  of  relays  or  LEDs  con- 
nected  to  various  branches  and/or  various  users  of  an 
electrical  and/or  electronic  system,  comprising  actua- 
tion  units  acting  on  primary  electronic  devices  (9)  which 
send  and  receive  signals  to  one  or  more  secondary  elec- 
tronic  devices  (9a)  which  depending  on  what  these  sig- 
nals  are,  in  preset  ways  activate  or  deactivate  these  re- 
lays  (11i)  or  LEDs  (12i),  the  connection  between  these 
primary  and  secondary  electronic  devices  and  vice  ver- 
sa  is  made  digitally  in  the  baseband  in  inverse  form  with- 
out  interface  on  a  line  with  the  lowest  impedance  com- 
posed  of  a  single  wire  with  positive  voltage  between  7 
and  30  volts  with  reference  to  ground  or  with  interface 
if  these  primary  and  secondary  electronic  devices  are 
connected  via  a  power  network  by  means  of  a  carrier 
frequency  (directive  wave);  this  connection  correlates 
the  actuation  units  to  activation  or  deactivation  of  relays 
or  LEDs  in  preset  ways,  in  that  between  these  electronic 
devices  and  the  actuation  units  or  relays  and  LEDs, 
electronic  circuits  are  inserted  which  are  composed  of 
a  number  of  separable  elements  (1  ,  3,  4,  5,  8)  so  as  to 
obtain  a  different  correlation  between  an  actuation  da- 
tum  and  the  method  of  activation/deactivation  by  replac- 
ing  at  least  one  of  these  elements  with  another  which  is 
interchangeable  with  it. CD 
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Description 

This  invention  relates  to  the  field  of  electrical  and 
electronic  systems  engineering,  in  particular  electronic 
systems  for  remote  activation  of  relays  and  LEDs  con- 
nected  to  various  branches  and/or  various  users  of  an 
electrical  and/or  electronic  system  in  preset  ways. 

Currently  there  are  various  communications  sys- 
tems  in  which  elements  of  electrical  devices  interact  with 
reception/  transmission  of  data  on  a  single  two-wire  line, 
to  which  all  are  connected  in  parallel.  These  systems 
are  composed  of  an  assembly  of  devices  of  electrical 
systems  for  both  work  and  home  and  work  stations,  in 
which  a  plurality  of  control,  signalling  and  actuation  de- 
vices  are  connected  to  one  line  in  order  to  selectively 
activate  an  electronic  or  electrical  unit.  In  particular, 
each  device  and  each  unit  of  the  system  are  associated 
with  an  address  which  identifies  its  location,  function 
and  operating  mode.  The  appropriate  actuation  units, 
for  example,  push  buttons  or  sensors,  and  the  units  to 
be  activated,  for  example,  relays  or  electronic  switches 
for  lamps,  are  interconnected  with  more  or  less  identical 
circuits  including  specific  identification  components  for 
identifying  the  devices  associated  therewith,  as  well  as 
their  functions,  using  numerical  values.  Moreover,  they 
can  convert  their  numerical  value  into  a  sequence  of 
pulses,  transmit  this  sequence  on  the  line,  receive  sim- 
ilar  sequences,  recognize  and  process  signals  received, 
and  transmit  commands  and  authorization  signals. 
These  circuits,  as  mentioned  above,  are  all  located  in 
parallel  on  the  two-wire  line  using  appropriate  interfac- 
es. 

First,  this  type  of  connection  makes  a  system  very 
sensitive  to  disturbances  caused  for  example  by  sudden 
and  abrupt  variations  of  electrical  characteristics  due  to 
microinterruptions  or  to  remote  connections  of  high 
loads  or  due  to  random  or  atmospheric  factors. 

Second,  in  a  system  according  to  the  described 
state  of  the  art,  specific  actuation  of  one  of  these  push 
buttons  or  sensors  corresponds  to  a  specific  result  of 
activation  or  deactivation  of  a  relay,  in  a  fixed  manner 
alterable  only  by  modification  of  various  circuits. 

Third,  in  a  system  such  as  this,  it  is  always  neces- 
sary  to  interpose  an  appropriate  interface  circuit  be- 
tween  the  electronic  devices  designed  to  transmit  a  sig- 
nal  and  those  designed  to  receive  the  signal. 

The  inventor  of  this  invention  has  devised  a  MONO- 
BIDIRECTIONAL  system  which,  due  to  its  characteris- 
tics,  overcomes  the  aforementioned  limitations. 

The  object  of  the  invention  is  in  fact  a  MONO-BIDI- 
RECTIONAL  system  for  remote  activation  and  deacti- 
vation  of  a  plurality  of  relays  or  LEDs  connected  to  var- 
ious  branches  and/or  to  various  users  of  an  electrical 
and/or  electronic  system,  comprising  actuation  ele- 
ments  such  as  switches,  push  buttons  and  sensors  act- 
ing  on  primary  electronic  devices  capable  of  sending 
and  receiving  signals  to  one  or  more  secondary  devices 
which,  depending  on  what  these  signals  are,  activate  or 

deactivate  these  relays  or  LEDs  in  preset  ways,  wherein 
the  connection  between  the  primary  and  secondary 
electronic  devices  is  made  digitally  in  the  baseband  in 
inverse  form  without  the  use  of  interfaces  over  a  line  at 

5  the  lowest  impedance,  comprising  a  single  wire  with 
positive  voltage  between  7  and  30  volts  relative  to 
ground,  or  with  the  use  of  interface  circuits  only  if  these 
primary  and  secondary  electronic  devices  are  connect- 
ed  via  power  networks  by  the  carrier  frequency  "direc- 

10  tive  wave",  or  with  other  carriers,  such  as  radio  or  tele- 
phone  channels  or  the  like;  this  connection  correlates 
the  actuation  of  these  units  to  activation  and  deactiva- 
tion  of  these  relays  or  LEDs  in  preset  ways,  by  the  fact 
that  in  between  these  primary  and  secondary  electronic 

is  devices  and  these  actuation  units,  pushbuttons,  switch- 
es  or  sensors  -  respectively  relays  and  LEDs  -  elec- 
tronic  circuits  are  inserted  which  are  obtained  by  com- 
bining  a  number  of  separable  elements  in  such  a  way 
as  to  obtain  a  different  correlation  between  the  same 

20  actuation  of  these  units  and  the  methods  of  activation 
and/or  deactivation  of  these  relays  and  LEDs  by  substi- 
tution  of  at  least  one  of  their  elements  with  another  which 
is  interchangeable  with  it. 

A  more  detailed  description  of  one  embodiment  of 
25  the  MONO-BIDIRECTIONAL  system  according  to  the 

invention  follows,  with  reference  to  the  attached  figures 
which  show  the  following: 

Fig.  1  is  the  basic  circuit  diagram  of  an  embodiment 
30  of  the  MONO-BIDIRECTIONAL  system  according 

to  the  invention; 
Fig.  2  is  a  diagram  showing  the  connection  between 
the  TX  part  of  an  EN-DECODER,  several  INPUT/ 
OUTPUT  function  cards  and  address  diode  boards; 

35  -  Fig.  3  is  a  diagram  of  the  RX  part  of  an  EN-DECOD- 
ER  with  attached  customizing  cards  shown  in  the 
margins; 
Fig.  4  shows  a  system  according  to  the  invention 
made  with  six  EN-DECODERS  in  the  RX  part  for 

40  activation  and  deactivation  of  relays  and  with  four 
EN-DECODERS  in  the  TX  part  with  INPUT/OUT- 
PUT  function  cards  interposed  between  the  actua- 
tion  units  and  these  TX  EN-DECODERS. 

45  First,  the  system  requires  an  interface  only  if  these 
primary  and  secondary  electronic  devices,  of  the  EN- 
DECODER  type,  must  be  connected  via  power  net- 
works  by  the  carrier  frequency  (directive  wave),  or  with 
other  possible  carriers,  such  as  radio  or  telephone  chan- 

so  nels  or  the  like.  This  elimination  of  the  interface  is  made 
possible  by  transmitting  signals  with  the  EN-DECODER 
in  the  inverse  digital  form,  that  is,  where  the  positive  val- 
ue  of  the  voltage  present  on  the  line  which  comprises  a 
single  wire,  in  the  presence  of  signals  which  character- 

's  ize  the  transmission  of  data,  is  carried  at  0  volts.  The 
signals  are  in  this  case  sent  and  received  on  a  line  with 
lowest  impedance  comprising  a  single  wire  with  a  volt- 
age  between  7  and  30  volts  which  is  positive  relative  to 

35  - 
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ground.  Obviously,  in  a  network  operating  with  this 
method,  the  signal  will  be  rather  long,  and  will  be  less 
subject  to  influences  of  random  fluctuations,  for  exam- 
ple,  in  the  network  voltage  generated  by  random  and/or 
atmospheric  events  or  other  similar  disturbances. 

Second,  in  all  possible  embodiments,  the  flexibility 
and  versatility  of  the  system  can  be  increased  by  insert- 
ing  -  between  the  TX  part  of  an  EN-DECODER  (9  in 
Figs.  1  -4)  and  the  RX  part  of  another  EN-DECODER  9a 
and  respective  actuation  units  1  0i  or  relays  11  i  and 
LEDs  12i  -  electronic  circuits  obtained  by  combining  a 
number  of  separable  parts  1  ,  2,  3,  4,  5,  6,  7,  8,  such  that 
replacing  only  one  of  them  with  another,  different  but  in- 
terchangeable  part  will  subsequently  result  in  the  fact 
that  the  same  actuation  of  this  unit  1  0i  (pushbutton,  sen- 
sor  or  switch)  will  produce  different  ways  (as  desired)  of 
activating  or  deactivating  relay(s)  1  1  i  and  LEDs  1  2i  con- 
trolled  by  that  same  unit. 

By  appropriately  designing  the  various  parts  which 
comprise  these  electronic  circuits  it  is  in  fact  possible, 
by  substituting  only  one,  to  modify  the  output  signal  of 
an  EN-DECODER  9  in  such  a  way  as  to  alter  the  action 
of  respective  EN-DECODER  9a,  consequently  altering 
the  connections  between  the  various  branches  of  the 
circuits  in  such  a  way  as  to  activate  or  deactivate  one 
or  more  relays  11  i  or  LEDs  12i  in  the  desired  way.  To 
increase  the  number  of  possible  combinations  which 
would  engender  different  final  results  of  activation  and/ 
or  deactivation  of  relays  11  i  or  LEDs  12i,  similar  elec- 
tronic  circuits  obtained  by  combining  a  number  of  ele- 
ments  are  also  inserted  between  each  RX  EN-DECOD- 
ER  and  the  relays  controlled  by  it. 

Let  us  describe  selected  embodiments  of  these  cir- 
cuits  obtained  by  combining  a  number  of  separable 
parts.  According  to  one  preferred  embodiment,  the  cir- 
cuits  inserted  between  actuation  units  1  0i  and  an  EN- 
DECODER  in  the  TX  part  (Fig.  2)  are  comprised  of  cards 
6-7-8  (of  known  type)  called  integrated  circuit  INPUT- 
OUTPUT  function  cards,  all  of  which  are  interchangea- 
ble  and  allow  insertion  of  one  or  more  address  diode 
boards  1  (which  can  also  be  of  known  type),  which  place 
the  circuit  in  the  desired  mode.  EN-DECODERs  9  used 
for  this  embodiment  are  of  microprocessor  type  1  3  with 
five  FIRMWARE,  two  of  which  are  for  MONO  and  BIDI- 
RECTIONAL  communication,  and  three  for  control. 

Each  of  the  cards  to  which  EN-DECODERs  9  are 
attached  is  capable  of  being  connected  to  a  number  of 
INPUT/OUTPUT  function  cards  6,  7,  8  and  one  or  more 
channels  (up  to  eight  in  this  embodiment)  which  can  be 
joined  to  one  another  via  connections. 

Each  INPUT/OUTPUT  function  card  6,  7,  8  with  up 
to  eight  channels  is  also  equipped  with  up  to  eight  pre- 
setted  2  with  eight  positions  and  with  up  to  eight  con- 
nections  for  insertion  of  as  many  "address"  diode  boards 
1  ,  with  the  result  that  by  adding  other  cards,  up  to  one 
thousand  and  twenty  four  different  INPUT  channels  and 
up  to  one  thousand  and  twenty  four  different  OUTPUT 
channels  for  a  single  EN-DECODER  are  obtained. 

Of  course,  all  these  components  can  be  made  with 
dimensions  which  allow  them  to  be  accommodated 
within  an  electrical  "switchbox"  with  embedding  of 
known  type  and  in  which  various  actuation  units,  push 

5  buttons,  switches  and  LEDs  are  mounted. 
Similarly  to  the  scheme  envisioned  for  the  TX  part 

of  the  EN-DECODER,  inserted  between  its  RX  part  and 
the  relays  to  be  activated/deactivated  there  are  one  or 
more  integrated  circuit  cards  of  known  type  3,  4,  5  (Fig. 

10  3)  called  "customizing"  cards,  which  are  interchangea- 
ble,  and  each  of  which  is  capable  of  configuring  the  cir- 
cuit  such  as  to  determine  preset  ways  of  actuating  con- 
trolled  relays  11  i. 

For  example,  for  one  of  these  relays,  by  appropri- 
15  ately  substituting  the  proper  customizing  card,  it  is  pos- 

sible  to  obtain  performance  of  the  monostable  type  (with 
card  3),  step  to  step  type  (with  card  4),  or  set-reset  type 
(with  card  5),  with  all  the  advantages  of  flexibility  and 
reliability  of  system  operation  imaginable  by  those 

20  skilled  in  the  art. 
Figure  1  shows  all  the  circuits  of  an  embodiment  of 

the  system  described  above.  Regarding  the  EN-DE- 
CODERS  used  both  in  the  TX  and  RX  parts  described 
above  (Figs.  2  and  3),  they  are  built  using  microproces- 

25  sors  13  which  each  contain  five  FIRMWARE,  two  of 
which  are  for  MONO  and  BIDIRECTIONAL  communi- 
cation,  and  three  for  control. 

With  the  MONO-DI  DIRECTIONAL  system  accord- 
ing  to  the  invention,  it  is  also  possible  to  use  standard 

30  switches  as  actuation  units,  in  contrast  to  state  of  the 
art  models  which  cannot  do  so. 

The  system  according  to  the  invention  can  be  used 
in  the  BIDIRECTIONAL  direction  for  example  when  one 
needs  to  be  able  to  read  -  on  the  LEDs  attached  to  the 

35  boards  of  various  actuation  units  or  in  their  proximity  -  
the  ON/OFF  state  of  various  relays  or  of  other  types  of 
users  or  services  controlled  by  actuating  these  units  1  0i, 
so  as  to  always  be  certain  that  the  actuation  has  taken 
place  in  the  desired  direction.  In  this  case,  one  or  more 

40  EN-DECODERS  9a  used  in  the  RX  part  function  as  a 
TRANSPONDER,  sending  backto  one  or  more  EN-DE- 
CODERs  of  part  TX,  signals  connected  thereby  to  actu- 
ation  units  10i,  signals  capable  of  displaying  the  state 
of  devices  such  as  thermostats,  pressure  control  devic- 

es  es,  hygrostats,  flow  control  devices,  humidity  control  de- 
vices,  sensors,  push  buttons  or  switches  via  ON/OFF 
type  signal  LEDs  and/or  via  up  to  one  thousand  and 
twenty  four  separate  inputs. 

In  practice,  in  designing  the  system  according  to 
so  this  invention,  the  inventor  has  devised  an  economical 

and  functional  MONO-BIDIRECTIONAL  system 
equipped  with  a  very  large  number  of  channels  (one 
thousand  and  twenty-four  INPUT  and  one  thousand  and 
twenty  four  OUTPUT  in  the  described  embodiment) 

55  which  can  be  controlled  in  many  cases  as  stated  with  a 
low  voltage  single  wire  network  not  affected  by  external 
factors  in  terms  of  the  reliability  of  its  operation.  The  sys- 
tem  according  to  the  invention,  the  overall  blockdiagram 

3 



5 EP  0  764  928  A1 6 

of  which  is  shown  in  Fig.  4,  can  also  be  made  using 
methods  and  components  different  from  those  in  the  ex- 
ample  as  described  and  represented  in  the  diagrams. 

Other  different  embodiments  are  possible  which  will 
remain  within  the  scope  of  the  protection  granted  by  this 
patent  if  they  correspond  to  the  content  of  the  attached 
claims. 

Claims 

1.  MONO-BIDIRECTIONAL  system  for  remote  activa- 
tion  and  deactivation  of  relays  or  LEDs  connected 
to  various  branches  and/or  various  users  of  an  elec- 
trical  and/or  electronic  system,  comprising  actua- 
tion  units  such  as  switches,  pushbuttons  and  sen- 
sors  (10i)  acting  on  primary  electronic  devices  (9) 
which  are  capable  of  sending  and  receiving  signals 
to  secondary  electronic  device(s)  (9a),  which,  de- 
pending  on  what  these  signals  are,  in  preset  ways 
activate  or  deactivate  these  relays  (11  i)  or  LEDs 
(12i),  characterized  in  that  the  connection  between 
these  primary  and  secondary  electronic  devices  is 
made  digitally  in  the  baseband  in  inverse  form  with- 
out  use  of  interfaces  on  a  line  with  the  lowest  im- 
pedance  composed  of  a  single  wire  with  positive 
voltage  between  7  and  30  volts  with  reference  to 
ground  or  with  the  use  of  interface  circuits  in  the 
case  in  which  the  primary  and  secondary  electronic 
devices  are  connected  via  a  power  network  by 
means  of  a  "directive  wave"  carrier  frequency,  or 
with  other  carriers,  such  as  radio  or  telephone  chan- 
nels  or  the  like,  this  connection  correlating  the  ac- 
tuation  of  these  units  which  activate  or  deactivate 
these  relays  or  LEDs  in  preset  ways,  due  to  the  fact 
that  -  between  these  primary  (9)  and  secondary 
(9a)  electronic  devices  and  these  actuation  units, 
push  buttons,  switches,  sensors  (10i),  respectively 
relays  (11i)  or  LEDs  (12i)  -  electronic  circuits  are 
inserted  which  are  obtained  by  combining  a  number 
of  separable  elements  (1  ,  2,  3,  4,  5,  6,  7,  8),  in  such 
a  manner  as  to  obtain  a  different  correlation  be- 
tween  the  same  actuation  of  these  units  (1  Oi)  and 
the  methods  of  activation  and/or  deactivation  of 
these  relays  (11i)  or  LEDs  (12i)  by  replacement  of 
at  least  one  of  their  parts  by  another  which  is  inter- 
changeable  with  it. 

2.  MONO-BIDIRECTIONAL  system  according  to 
claim  1,  in  which  aforementioned  actuation  units 
(10)  act  on  these  primary  electronic  devices  (9a)  via 
one  or  more  INPUT/OUTPUT  function  cards  (6,  7, 
8)  inserted  between  them,  these  primary  electronic 
devices  being  of  the  EN-DECODER  type  with  mi- 
croprocessor  (13)  and  with  INPUT/OUTPUT  func- 
tion  cards  (6,  7,  8)  inserted  between  the  EN-DE- 
CODERS  and  actuation  units  (  1  0i)  with  the  possi- 
bility  of  insertion  of  one  or  more  "address"  diode 

boards  (1),  one  per  activation,  each  of  which  is  dif- 
ferent  and  interchangeable  and  made  in  such  a  way 
as  to  define,  with  its  insertion,  a  particular  desired 
correlation  between  its  actuation  unit  (1  Oi)  and  the 

5  method  of  activating  and/or  deactivating  one  or 
more  relays  (11i)  and  LEDs  (12i)  controlled  by  the 
INPUT/OUTPUT  function  card  to  which  it  is  con- 
nected. 

10  3.  MONO-BIDIRECTIONAL  system  according  to 
claim  2,  in  which  the  card  of  EN-DECODER  (9)  can 
connect,  via  connections  with  one  or  more  INPUT/ 
OUTPUT  function  cards  (6,  7,  8),  to  one  or  more 
channels  which  can  also  be  joined  to  one  another 

is  by  connections,  up  to  a  maximum  of  one  thousand 
and  twenty  four  different  INPUT  channels  and  up  to 
one  thousand  and  twenty  four  different  OUTPUT 
channels. 

20  4.  MONO-BIDIRECTIONAL  system  according  to 
claim  3,  in  which  each  INPUT/OUTPUT  function 
card  (6,  7,  8)  is  preset  for  a  number  of  activations 
between  one  and  eight. 

25  5.  MONO-BIDIRECTIONAL  system  according  to 
claim  4,  in  which  with  one  INPUT/OUTPUT  function 
card  with  just  one  channel  equipped  with  presetter 
(2)  with  eight  positions  and  a  connection  for  inser- 
tion  of  an  address  board  (1),  up  to  one  thousand 

30  and  twenty  four  different  INPUT  channels  and  up  to 
one  thousand  and  twenty  four  different  OUTPUT 
channels,  all  different  from  one  another,  can  be  ob- 
tained. 

35  6.  MONO-BIDIRECTIONAL  system  according  to 
claim  5,  in  which  these  address  boards  (1  )  which  all 
differ  from  one  another  number  up  to  a  maximum  of 
one  hundred  and  twenty-eight. 

40  7.  MONO-BIDIRECTIONAL  system  according  to  any 
of  the  preceding  claims,  in  which  these  secondary 
electronic  devices  which  activate  and/or  deactivate 
relays  (1  1  i)  or  LEDs  (1  2i)  are  of  EN-DECODER  type 
(9a)  with  microprocessor  (13),  connected  to  a  plu- 

45  rality  of  relays  (11  i),  and  in  which  these  electronic 
circuits  inserted  between  them  and  these  relays  or 
LEDs  are  composed  of  one  or  more  integrated  cir- 
cuit  cards  called  "customizing"  cards  (3,  4,  5),  each 
of  which  can  determine  preset  ways  of  actuating  re- 

so  lay(s)  (1  1  i)  or  LEDs  (1  2i)  controlled  by  it. 

8.  MONO-BIDIRECTIONAL  system  according  to  any 
of  claims  2  through  7,  in  which  EN-DECODER  de- 
vices  (9,  9a)  are  used  which  comprise  microproc- 

55  essors  (13),  each  containing  five  FIRMWARE,  two 
of  which  are  for  MONO  and  BIDIRECTIONAL  com- 
munication,  and  three  for  control. 
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9.  System  according  to  any  of  the  preceding  claims, 
in  which  one  or  more  EN-DECODERS  (9a)  used  in 
the  RX  part  function  as  a  TRANSPONDER,  sending 
back  to  one  or  more  EN-DECODERs  (9)  of  part  TX 
signals  connected  to  actuation  units  (  1  0i),  signals  s 
capable  of  displaying  via  indicator  LEDs  the  ON/ 
OFF  state  of  up  to  one  thousand  and  twenty  four 
separate  inputs,  the  state  of  thermostats,  hygro- 
stats,  flow  control  devices,  pressure  control  devic- 
es,  humidity  control  devices,  sensors,  push  buttons  10 
or  switches,  the  resulting  system  thereby  being  bi- 
directional. 
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