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Description 

The  present  invention  relates  to  an  acoustic  feed- 
back  suppression  device  particularlyforauxiliary  ringers 
in  plug-in  telephone  systems.  s 

As  is  known,  an  additional  electromechanical  ringer 
is  usually  present  in  plug-in  telephone  systems.  This 
ringer  is  always  connected  to  the  telephone  line  even 
when  no  telephone  sets  are  connected  to  the  sockets, 
thereby  allowing  for  detection  of  any  incoming  calls  and  10 
connection  of  a  telephone  set. 

Unfortunately,  the  presence  of  the  additional  ringer 
introduces  an  unpleasant  acoustic  feedback  when  a  tel- 
ephone  number  is  dialed  with  a  pulse-dial  selector  while 
a  telephone  set  is  connected  to  the  line.  15 

With  the  pulse-dial  signaling,  the  line  is  in  fact  sud- 
denly  interrupted  a  number  of  times  corresponding  to 
each  individual  selected  digit.  The  interruption  frequen- 
cy  is  normally  equal  to  10  Hz,  with  an  open/close  ratio 
of  1.5  to  2.0.  20 

Additionally,  due  to  exchange  inductance,  voltage 
pulses  of  random  amplitude  (overvoltages)  occur  during 
the  repeated  opening  of  the  telephone  line.  These  volt- 
age  pulses  are  the  pulses  which  can  consequently  ac- 
tivate  the  additional  ringer  in  a  spurious  manner,  causing  25 
the  abovementioned  unwanted  acoustic  feedback. 

In  order  to  eliminate  this  type  of  problem,  it  is  nec- 
essary  to  limit  the  voltage  across  the  additional  ringer. 
This  limiting  action  must  be  performed  in  AC  during 
pulse-dialling,  whereas  the  limiting  circuit  must  be  de-  30 
coupled  from  the  telephone  line  when  connection  to  the 
line  occurs  in  the  on-hook  condition  or  during  ringing. 

Some  known  solutions  are  discussed  below.  A  first 
solution  provides  for  the  insertion,  by  means  of  an  ap- 
propriate  switch,  of  a  voltage  limiter,  as  more  clearly  de-  35 
scribed  hereinafter,  constituted  by  a  pair  of  Zener  diodes 
connected  back  to  back,  of  a  DC  decoupling  capacitor 
and  of  an  insertion  switch. 

In  the  case  of  an  electronic  insertion  switch  there  is 
also  the  problem  that  the  telephone  line  does  not  have  40 
a  set  polarity,  and  it  is  thus  necessary  to  overcome  this 
problem  as  well.  A  solution  to  this  further  problem  is  giv- 
en  by  the  insertion  of  an  additional  bridge  which  simpli- 
fies  the  execution  of  the  electronic  switch. 

The  above  described  solutions  are  particularly  com-  45 
plicated  to  implement  on  a  single  silicon  substrate. 

From  US-4,  107,476  it  is  known  a  circuit  for  control- 
ling  the  on-off  ringing  of  a  line  powered  electronic  tone 
ringer  in  a  telephone  set.  The  circuit  includes  suppres- 
sion  means  which  prevents  low  repetition  frequency  so 
high  magnitude  transient  signals  from  falsely  triggering 
the  tone  ringer. 

The  aim  of  the  present  invention  is  to  eliminate  or 
substantially  reduce  the  problems  described  above  by 
providing  an  acoustic  feedback  suppression  device,  55 
particularly  for  auxiliary  ringers  in  plug-in  telephone  sys- 
tems,  which  allows  for  the  elimination  or  substantial  sup- 
pression  of  the  acoustic  feedback  of  the  additional  ringer 
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during  pulse-dialing. 
Within  the  scope  of  the  above  aim,  an  object  of  the 

present  invention  is  to  provide  a  suppression  device 
which  controls  the  voltage  across  the  additional  ringer, 
limiting  any  spurious  activation  pulses. 

Another  object  of  the  present  invention  is  to  provide 
an  acoustic  feedback  suppression  device  which  is  high- 
ly  reliable,  relatively  easy  to  manufacture  and  at  com- 
petitive  costs  with  respect  to  mechanical  switches. 

This  aim,  the  objects  mentioned  and  others  which 
will  become  apparent  hereinafter  are  achieved  by  an 
acoustic  feedback  suppression  device,  particularly  for 
auxiliary  ringers  in  plug-in  telephone  systems  as  defined 
in  claim  1  .  Further  characteristics  and  advantages  of  the 
invention  will  become  apparent  from  the  description  of 
a  preferred  but  not  exclusive  embodiment  of  an  acoustic 
feedback  suppression  device,  particularly  for  auxiliary 
ringers  in  plug-in  telephone  systems,  according  to  the 
invention,  illustrated  only  by  way  of  a  non-limiting  exam- 
ple  in  the  accompanying  drawings,  wherein: 

figure  1  is  an  electrical  schematic  diagram  of  a  first 
prior  art  circuit; 
figure  2  is  an  electrical  schematic  diagram  of  a  sec- 
ond  prior  art  circuit; 
figure  3  is  an  electrical  schematic  diagram  of  a  third 
prior  art  circuit; 
figure  4  is  an  electrical  schematic  diagram  of  a  sup- 
pression  device  circuit  according  to  the  present  in- 
vention;  and 
figure  5  is  a  sectional  elevation  view  of  one  of  the 
diodes  of  the  circuit  of  figure  4. 

With  reference  to  figures  1  to  3,  these  figures  illus- 
trate  prior  art  solutions,  as  previously  mentioned.  In  the 
prior  art  embodiment  of  figure  1  ,  it  can  be  seen  that  an 
attempt  is  made  to  eliminate  acoustic  feedback  on  the 
auxiliary  ringer  by  using  a  pair  of  Zener  diodes  1  and  2 
which  are  mutually  connected  by  means  of  their  respec- 
tive  anode  terminals,  and  the  direct-current  decoupling 
of  the  ringer  is  provided  by  a  capacitor  3  and  mechanical 
switches  4. 

Another  known  solution  is  the  one  illustrated  in  the 
prior  art  embodiment  of  figure  2,  which  includes  a  pair 
of  Zener  diodes  1  and  2  (numbering  in  the  prior  art  em- 
bodiments  is  maintained  consistent  for  like  elements  for 
the  sake  of  simplicity  in  description)  and  a  capacitor  3, 
whereas  the  mechanical  switches  of  the  embodiment  of 
figure  1  are  replaced  with  electronic  switches  5.  A  rec- 
tifier  bridge  6  is  furthermore  provided  in  order  to  supply 
power  to  the  ringer.  A  severe  problem  of  this  solution  is 
related  to  the  polarity  imposed  by  the  telephone  line. 
The  polarity  of  the  line  is  in  fact  not  definite,  and  thus 
the  problem  relates  to  the  biasing  of  the  electronic 
switch,  which  generally  comprises  a  bipolar  transistor 
or  a  MOSFET  transistor. 

Another  known  solution,  shown  in  the  prior  art  em- 
bodiment  of  figure  3,  includes  a  single  Zener  diode  1 
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and  uses  a  double  rectifier  bridge  arrangement  6  and  7. 
A  capacitor  3  is  present  for  direct-current  decoupling, 
and  the  switches  5  are  preferably  electronic.  The  exe- 
cution  of  the  switches  5  is  simplified,  since  the  polarity 
is  ensured  by  the  bridge  7. 

With  reference  to  figure  4,  an  acoustic  feedback 
suppression  device  particularly  for  auxiliary  ringers  in 
plug-in  telephone  systems  according  to  the  present  in- 
vention  is  shown.  A  first  rectifier  bridge  and  a  second 
rectifier  bridge,  respectively  designated  by  the  refer- 
ence  numerals  10  and  11  ,  are  located  between  input  ter- 
minals  1  2  and  1  3  of  a  telephone  line.  An  auxiliary  ringer 
33  is  powered  through  a  first  terminal  29  and  a  second 
terminal  13. 

The  cathode  terminals  of  the  diodes  1  7  and  1  8  are 
connected  to  the  ends  of  the  first  diagonal  of  the  second 
rectifier  bridge  11.  Means  are  provided  for  connecting 
the  first  rectifier  bridge  1  0  and  the  second  rectifier  bridge 
1  1  and  for  connecting  the  second  rectifier  bridge  1  1  and 
the  ringer  of  the  telephone  14.  The  diodes  17  and  18 
are  preferably  of  the  low-leakage  type. 

The  second  rectifier  bridge  11  has  a  first  terminal 
15  connected  to  a  second  terminal  19  through  a  first 
switch  20  and  a  Zener  diode  21  .  The  first  switch  20  is 
controlled  by  a  talk  circuit  25  which  closes  the  first  switch 
20  if  the  handset  is  unhooked,  inserting  an  additional 
voltage  limiter  between  the  terminals  29  and  13  of  the 
ringer. 

A  first  terminal  23  of  the  first  rectifier  1  0,  preferably 
constituted  by  a  diode  bridge,  can  be  connected,  by 
means  of  a  second  switch  24,  to  the  node  1  6  and  a  sec- 
ond  terminal  32  can  be  connected  to  a  talk  circuit  25  by 
means  of  a  third  switch  31  . 

The  first  switch  20,  the  second  switch  24  and  the 
third  switch  31  are  controlled  by  the  unhooking  of  the 
handset  and  by  the  talk  circuit  25,  and  constitute  the 
connection  means. 

A  fourth  switch  26,  which  is  controlled  by  a  call  de- 
tector  22,  is  interposed  between  the  first  terminal  15  of 
the  second  bridge  11  and  the  ringer  14  of  the  telephone. 

A  resistor  27  and  a  capacitor  28  are  arranged  along 
a  branch  which  connects  the  input  terminal  1  2  to  the  first 
diagonal  of  the  rectifier  bridge  1  1  .  The  capacitor  28  acts 
as  direct-current  decoupler  for  the  ringer  14  with  respect 
to  the  telephone  line. 

The  diodes  1  7  and  1  8  are  of  the  type  shown  in  figure 
5,  those  being  LLDs  (low  leakage  diodes).  In  the  device 
accordingtothe  invention,  which  can  be  either  produced 
with  discrete  components  or  integrated  on  a  single  sub- 
strate,  each  one  of  the  diodes  17  and  18  has  an  asso- 
ciated  parasitic  diode  30  which  has  a  PN  junction.  In  the 
above  described  embodiment,  the  P  side  of  the  junction 
is  the  substrate  itself,  whereas  the  N  side  is  the  node  1  9 
(shown  in  figure  4).  With  these  characteristics,  if  a  DC 
voltage  is  applied  to  the  terminals  1  2  and  1  3,  the  voltage 
of  the  node  1  9  coincides  with  the  voltage  of  the  substrate 
in  the  on-hook  condition,  i.e.  in  the  condition  of  a  tele- 
phone  which  has  its  handset  hooked,  with  no  call  in 

progress. 
During  reception,  i.e.  when  a  call  is  arriving,  the 

presence  of  the  diodes  1  7  and  1  8  does  not  interfere  with 
the  operation  of  the  circuit,  since  the  first  switch  20,  the 

5  second  switch  24  and  the  third  switch  31  are  open  while 
the  fourth  switch  26  is  closed. 

During  a  call,  i.e.  with  the  handset  unhooked,  the 
first  switch  20,  the  second  switch  24  and  the  third  switch 
31  are  closed,  the  fourth  switch  26  is  open,  and  a  voltage 

10  set  by  the  talk  circuit  25,  except  for  particular  cases  pro- 
vided  for  by  national  statutory  provisions,  is  established 
on  the  terminals  1  2  and  1  3. 

During  a  call,  terminals  29  and  1  3  of  the  power  sup- 
ply  of  the  additional  ringer  are  AC-limited  by  the  pres- 

15  ence  of  the  Zener  diode  21  . 
Advantageously,  the  voltage  of  the  node  1  9  follows 

the  voltage  of  the  substrate  (node  16)  on  which  the  de- 
vice  according  to  the  invention  is  provided,  when  the 
voltage  of  the  terminal  12  is  positive  with  respect  to  the 

20  terminal  1  3,  whereas  the  voltage  of  node  1  9  is  positive 
with  respect  to  the  substrate  (node  1  6)  when  the  voltage 
of  the  terminal  1  3  is  positive  with  respect  to  the  voltage 
of  the  terminal  12.  In  the  latter  case,  the  described  con- 
dition  does  not  constitute  a  problem  for  the  integrated 

25  diodes  17  and  18,  since  the  parasitic  diodes  30  are  re- 
verse-biased. 

It  is  thus  possible  to  use  both  integrated  and  dis- 
crete  diodes  17  and  18  in  the  circuit  of  the  present  in- 
vention  including  the  insertion  of  the  Zener  diode  21 

30  through  a  switch  20,  for  the  purpose  of  limiting  the  AC 
voltage  across  the  additional  ringer. 

Conveniently,  the  present  invention  is  useful  in  the 
case  of  the  production  of  talk  circuits  and  ringer  circuits 
on  a  single  substrate,  i.e.,  so-called  "monochip  solu- 

35  tions". 
Practical  tests  have  shown  that  the  present  inven- 

tion  achieves  the  intended  aim  and  objects,  constituting 
a  suppression  device  which  can  limit,  by  means  of  the 
Zener  diode  21  ,  the  AC  voltage  across  the  auxiliary  ring- 

40  er,  while  simultaneously  eliminating  the  possibility  of 
acoustic  feedbacks. 

Where  technical  features  mentioned  in  any  claim 
are  followed  by  reference  signs,  those  reference  signs 
have  been  included  for  the  sole  purpose  of  increasing 

45  the  intelligibility  of  the  claims  and  accordingly  such  ref- 
erence  signs  do  not  have  any  limiting  effect  on  the  scope 
of  each  element  identified  by  way  of  example  by  such 
reference  signs. 

50 
Claims 

1.  An  acoustic  feedback  suppression  device,  particu- 
larly  for  auxiliary  ringers  in  plug-in  telephone  sys- 

55  terns,  comprising  a  first  rectifier  bridge  (10)  and  a 
second  rectifier  bridge  (11)  connected  between  in- 
put  terminals  (12,  1  3)  of  a  telephone  line,  said  first 
and  second  bridges  (10,  11)  having  respectively  a 

3 
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first  (23)  and  a  second  (15)  terminals  connected  to 
a  telephone  ringer  (14),  a  first  terminal  (16)  of  said 
second  bridge  (11)  being  connected  to  the  first  ter- 
minal  (23)  of  said  first  bridge  (1  0),  an  auxiliary  ringer 
being  connected  between  an  input  terminal  (13)  of  s 
the  telephone  line  and  said  second  bridge  (11), 
characterized  in  that  said  device  comprises  two  se- 
ries-connected  diodes  (17,  18)  connected  with  their 
cathode  terminals  to  the  ends  of  the  first  diagonal 
of  said  second  rectifier  bridge  (11),  a  first  switch  (20)  10 
and  a  Zener  diode  (21)  connected  between  said 
second  terminal  (15)  of  the  second  rectifier  bridge 
(11)  and  an  intermediate  point  between  said  series- 
connection  of  diodes  (17,  18),  said  first  terminal  (23) 
of  the  first  rectifier  bridge  (10)  being  connected,  by  15 
means  of  a  second  switch  (24)  to  the  first  terminal 
(16)  of  said  second  rectifier  bridge  (11),  and  a  third 
switch  (31)  connected  between  a  second  terminal 
(32)  of  said  first  rectifier  bridge  (10)  and  a  talk  circuit 
(25),  said  first  switch  (20),  said  second  switch  (24)  20 
and  said  third  switch  (31)  being  controlled  by  the 
unhooking  of  the  handset  of  a  telephone  set  and  by 
said  talk  circuit  (25). 

2.  A  device  according  to  claim  1  ,  characterized  in  that 
a  fourth  switch  (26)  is  interposed  between  the  sec- 
ond  terminal  (1  5)  of  said  second  rectifier  bridge  (1  1  ) 
and  said  telephone  ringer  (14)  and  is  controlled  by 
a  call  detector. 

3.  A  device  according  to  claim  1  ,  characterized  in  that 
said  series-connected  diodes  (17,  18)  are  low  leak- 
age  diodes. 

4.  A  device  according  to  claim  1  ,  characterized  in  that 
said  series-connected  diodes  (17,  18)  are  integrat- 
ed  monolithically. 

Patentanspriiche 

1.  Unterdruckungsvorrichtung  fur  eine  akustische 
Ruckwirkung,  insbesondere  fur  Zusatzwecker  in 
Stecker-Telefonsystemen,  mit  einem  ersten  Briik- 
kengleichrichter  (10)  und  einem  zweiten  Brucken- 
gleichrichter  (11),  welche  zwischen  Eingangsan- 
schlussen  (12,  13)  einerTelefonleitungangeschlos- 
sen  sind,  wobei  die  ersten  und  zweiten  Brucken- 
gleichrichter  (10,  11)  jeweils  einen  ersten  (23)  und 
einen  zweiten  (15)  AnschluB  aufweisen,  welcheran 
einen  Telefon-Wecker  (14)  angeschlossen  ist,  wo- 
bei  ein  erster  AnschluB  (16)  des  zweiten  Brucken- 
gleichrichters  (1  1  )  an  den  ersten  AnschluB  (23)  des 
ersten  Bruckengleichrichters  (10)  angeschlossen 
ist,  ein  Zusatzwecker  zwischen  einem  Eingangsan- 
schluB  (13)  der  Telefonleitung  und  dem  zweiten 
Bruckengleichrichter  (11)  angeschlossen  ist,  da- 
durch  gekennzeichnet,  da!3  die  Vorrichtung  zwei  in 

Reihe  geschaltete  Dioden  (17,  18)  umfaBt,  welche 
mit  ihren  Kathoden  anschlieBen  an  den  Enden  der 
ersten  Diagonale  des  zweiten  Bruckengleichrich- 
ters  (11)  angeschlossen  sind,  einen  ersten  Schalter 

5  (20)  und  eine  Zenerdiode  (21),  welche  zwischen 
dem  zweiten  AnschluB  (15)  des  zweiten  Brucken- 
gleichrichters  (11)  und  einem  Zwischenpunkt  zwi- 
schen  der  Reihenschaltung  der  Dioden  (17,  18)  an- 
geschlossen  sind,  wobei  der  erste  AnschluB  (23) 

10  des  ersten  Bruckengleichrichters  (10)  durch  einen 
zweiten  Schalter  (24)  an  den  ersten  AnschluB  (16) 
des  zweiten  Bruckengleichrichters  (11)  ange- 
schlossen  ist  und  ein  dritter  Schalter  (31)  zwischen 
einem  zweiten  AnschluB  (32)  des  ersten  Brucken- 

15  gleichrichters  (10)  und  einer  Sprechschaltung  (25) 
angeschlossen  ist,  wobei  der  erste  Schalter  (20), 
der  zweite  Schalter  (24)  und  der  dritte  Schalter  (31  ) 
durch  das  Abnehmen  des  Handapparates  eines  Te- 
lefons  von  der  Sprechschaltung  (25)  gesteuert  wer- 

20  den. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  ein  vierter  Schalter  (26)  zwischen 
dem  zweiten  AnschluB  (15)  des  zweiten  Brucken- 

25  gleichrichters  (11)  und  dem  Wecker  (14)  eingefugt 
ist  und  von  einem  Anrufdetektor  gesteuert  wird. 

3.  Vorrichtung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  in  Reihe  geschalteten  Dioden  (17, 

30  18)  Dioden  mit  geringem  Leckstrom  sind. 

4.  Vorrichtung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  die  in  Reihe  geschalteten  Dioden  (17, 
18)  monolithisch  integriert  sind. 

35 

Revendications 

1.  Dispositif  de  suppression  de  reaction  acoustique, 
40  en  particulier  pour  des  sonneries  auxiliaires  de  sys- 

temes  de  telephones  enfichables,  comprenant  un 
premier  pont  redresseur  (10)  et  un  second  pont  re- 
dresseur  (11)  connectes  entre  des  bornes  d'entree 
(1  2,  1  3)  d'une  ligne  telephonique,  les  premier  et  se- 

45  cond  ponts  (10,  11)  ayant  des  premiere  (23)  et  se- 
conde  (15)  bornes  respectives  connectees  a  une 
sonnerie  telephonique  (14),  une  premiere  borne 
(16)  du  second  pont  (11)  etant  connectee  a  la  pre- 
miere  borne  (23)  du  premier  pont  (1  0),  une  sonnerie 

so  auxiliaire  etant  connectee  entre  une  borne  d'entree 
(13)  de  la  ligne  telephonique  et  le  second  pont  (11), 
caracterise  en  ce  que  le  dispositif  comprend  deux 
diodes  connectees  en  serie  (17,18)  connectees  par 
leurs  bornes  de  cathode  aux  bornes  de  la  premiere 

55  diagonale  du  second  pont  redresseur  (11  ),  un  pre- 
mier  commutateur  (20)  et  une  diode  Zener  (21  )  con- 
nectes  entre  la  seconde  borne  (15)  du  second  pont 
redresseur  (1  1  )  et  un  point  intermediate  de  la  con- 
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nexion  en  serie  de  diodes  (1  7,  1  8),  la  premiere  bor- 
ne  (23)  du  premier  pont  redresseur  (10)  etant  con- 
nectee  par  un  second  commutateur  (24)  a  la  pre- 
miere  borne  (16)  du  second  pont  redresseur  (11), 
et  un  troisieme  commutateur  (31)  connecte  entre  s 
une  seconde  borne  (32)  du  premier  pont  redresseur 
(1  0)  et  un  circuit  de  parole  (25),  le  premier  commu- 
tateur  (20),  le  second  commutateur  (24)  et  le  troi- 
sieme  commutateur  (31)  etant  commandes  par  le 
decrochement  du  combine  d'un  poste  telephonique  10 
et  par  le  circuit  de  parole  (25). 

Dispositif  selon  la  revendication  1  ,  caracterise  en 
ce  qu'un  quatrieme  commutateur  (26)  est  interpose 
entre  la  seconde  borne  (1  5)  du  second  pont  redres-  15 
seur  (11)  et  la  sonnerie  telephonique  (14)  et  est 
commande  par  un  detecteur  d'appels. 

Dispositif  selon  la  revendication  1  ,  caracterise  en 
ce  que  les  diodes  connectees  en  serie  (1  7,  1  8)  sont  20 
des  diodes  a  faible  fuite. 

Dispositif  selon  la  revendication  1  ,  caracterise  en 
ce  que  les  diodes  connectees  en  serie  (1  7,  1  8)  sont 
integrees  de  facon  monolithique.  25 
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