
(3D  Q j l l   European  Patent  Office  ®  Publication  number:  0 1 1 0   9 9 4  

Office  europeen  des  brevets  B  1 

(32)  EUROPEAN  PATENT  SPECIFICATION 

(§)  Date  of  publication  of  patent  specification:  08.03.89  (51)  Int.  CI.4:  H  04  H  5 / 0 0  

(a)  Application  number:  83902350.4 

@  Date  of  filing:  07.06.83 

(8)  International  application  number: 
PCT/US83/00906 

(§)  International  publication  number: 
WO  83/04459  22.12.83  Gazette  83/29 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(54)  AM  STEREO  RECEIVER. 

0 3  

^ ,  
O )  
O )  
o  

I l l  

(§)  Priority:  08.06.82  US  386374  ®  Proprietor:  MOTOROLA,  INC. 
1303  East  Algonquin  Road 
Schaumburg  Illinois  60196  (US) 

@  Date  of  publication  of  application: 
20.06.84  Bulletin  84/25 

(72)  Inventor:  ECKLUND,  Lawrence 
912  Bridle  Lane 

(45)  Publication  of  the  grant  of  the  patent:  Wheaton,  IL  60187  (US) 
08.03.89  Bulletin  89/10  Inventor:  ESPE,  Roy  Howard 

6514  North  85th  Street 
Scottsdale,  AZ  85253  (US) 

®  Designated  Contracting  States: 
DEFRGB 

(74)  Representative:  Hudson,  Peter  David 
Motorola  Ltd.  Patent  and  Licensing  Operations  - 

(58)  References  cited:  Europe  Jays  Close  Viables  Industrial  Estate 
US-A-3  944  749  Basingstoke  Hampshire  RG22  4PD  (GB) 
US-A-4159398 
US-A-4169968 
US-A-4192970 
US-A-4332978 
US-A-4368356 
US-A-4379  208 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1)  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 



1 EP  0 1 1 0   994  B1 2 

Description 

Background  of  the  invention 
This  invention  relates  to  the  field  of  AM  Stereo 

tone  detection  and,  more  particularly,  to  the 
prevention  of  false  or  unsatisfactory  operation  of 
a  stereo  tone  detector  and  other  stereo  receiver 
circuits  due  to  reception  of  an  interfering  signal. 

Co-channel  interference;  i.e.  interference 
caused  by  another  transmitter  at  almost  the  same 
frequency  as  the  one  being  listened  to,  is  well 
known  in  the  field  of  broadcasting.  Such  inter- 
ference  can  be  a  problem  for  monophonic 
receivers  in  that  the  two  audio  signals  would  be 
heard  simultaneously.  In  an  AM  stereo  receiver,  it 
can  cause  additional  problems.  In  some  stereo 
receivers,  a  phase  locked  loop  (PLL)  is  used  to 
derive  a  cosine  correction  signal  from  the  phase 
modulated  carrier  (RF  or  IF).  In  other  receivers, 
the  PLL  may  also  be  used  in  the  demodulation 
process  to  provide  the  stereophonic  audio  output 
signals,  usually  termed  L  and  R  for  the  left  and 
right  signals  of  a  stereo  program.  In  the  case  of 
the  cosine  correction  signal,  co-channel  inter- 
ference  may  cause  a  very  slight  amount  of  distor- 
tion,  but  the  effect  on  the  demodulation  of  L  and  R 
can  be  an  apparent  side-to-side  movement  of  a 
signal  source.  If  the  signal  which  indicates  the 
presence  of  stereophonic  transmission  is  an 
infrasonictone;  5  —  25  Hx,  co-channel  interference 
may  cause  false  "stereo  detect"  signals  when,  in 
fact,  no  stereo  signal  is  being  received.  These 
detect  signals  could  not  only  indicate  the  pre- 
sence  of  stereo  as  by  a  "stereo"  light  but  can 
enable  the  stereo  mode  of  operation,  an  undesir- 
able  effect.  If  stereophonic  signals  with  the  stereo 
tone  added  are  being  received  when  co-channel 
interference  occurs,  the  receiver  would  remain  in 
stereo  but  the  apparent  motion  of  the  signal 
source  would  be  perceived.  If  co-channel  inter- 
ference  is  significant,  therefore,  it  would  be  desir- 
able  to  disenable  the  stereo  mode  of  operation.  In 
some  broadcast  situations,  adjacent  channel 
interference  may  also  be  a  problem,  also  making 
the  monophonic  mode  more  desirable. 

From  United  States  Patent  No.  41  59398  there  is 
known  an  AM  stereo  receiver  having  an  input 
circuit  for  receiving  a  signal  which  may  contain  a 
predetermined  infrasonictone  indicative  of  stereo 
transmission  and  which  may  also  contain  interfer- 
ing  signals,  and  a  detector  circuit  coupled  to  the 
input  circuit  for  detecting  the  presence  of  said 
predetermined  infrasonic  tone. 

Summary  of  the  invention 
It  is  an  object,  therefore,  of  the  present  inven- 

tion  to  prevent  co-channel  or  adjacent  channel 
interference  from  having  a  serious  effect  on  AM 
stereo  broadcast  reception. 

It  is  a  particular  object  to  prevent  any  indication 
of  the  presence  of  stereophonic  signals  when 
none  are  being  received. 

It  is  another  particular  object  to  prevent  inter- 
ference  from  affecting  the  perceived  spacing  or 
position  of  the  signal  sources. 

It  is  still  another  object  to  prevent  such  inter- 
ference  form  enabling  the  stereo  mode  in  a 
receiver  when  only  monophonic  transmissions 
are  being  received. 

5  In  accordance  with  the  present  invention  a 
stereo  receiver  of  the  above  kind  is  characterized 
by  a  first  control  circuit  coupled  to  the  detector 
circuit  input  for  resetting  the  detector  circuit  for 
controlling  at  least  one  portion  of  said  receiver, 

w  the  first  control  circuit  including: 
a  protection  circuit  including  a  lowpass  filter 

coupled  to  the  input  circuit  and  having  a  pass 
band  for  passing  only  the  range  of  possible 
frequencies  of  said  interfering  signals; 

w  a  level  sensing  circuit  coupled  to  the  filter 
output  for  providing  an  output  signal  in  response 
to  filtered  signals  having  at  least  a  predetermined 
amplitude,  the  sensing  circuit  output  being 
coupled  to  the  detector  circuit;  and 

20  a  timing  control  circuit  coupled  to  the  level 
sensing  circuit  output  and  to  the  detector  circuit 
input  for  cooperating  in  the  control  of  said  one 
receiver  portion. 

25  Brief  description  of  the  drawings 
Fig.  1  is  a  block  diagram  of  the  circuit  of  a 

portion  of  the  present  invention. 
Fig.  2  is  a  block  diagram  of  a  stereophonic 

receiver  including  the  present  invention. 
30  Fig.  3  is  block  diagram  of  a  stereo  presence  tone 

detector  which  cooperates  with  the  protector 
circuit  of  Fig.  1. 

Fig.  4A,  4B  and  4C  constitute  a  schematic/logic 
diagram  of  the  block  diagram  of  Fig.  3. 

35  Fig.  5  is  a  chart  of  attenuation  relating  to  the 
detector  of  Fig.  3. 

Detailed  description  of  a  preferred  embodiment 
Fig.  1  is  a  simplified  block  diagram  of  the 

40  present  invention  and  shows  an  input  terminal  10 
providing  an  input  signal  coming  from  the  L—  R 
channel  of  a  stereo  receiver  (see  Fig.  2).  The  two 
channels  of  an  AM  stereophonic  system  are 
usually  termed  I  (for  In-phase  or  envelope  modu- 

45  lation)  and  Q  (for  quadrature  or  phase  modula- 
tion)  with  I  generally  representing  the  mono- 
phonic  or  1+L+R  modulation  and  Q  representing 
some  function  of  the  difference  signal  L-R. 

The  Q  signal  is  filtered  in  a  low  pass  filter  12. 
so  The  filter  output,  which  is  very  small  even  in  the 

presence  of  interference,  is  coupled  to  an  ampli- 
fier  14.  Following  the  amplifier  is  a  peak  level 
sensor  16  which  provides  an  output  signal  when  a 
predetermined  level  of  filter  output  is  detected. 

55  The  predetermined  level  may  vary  with  different 
received-signal  characteristics  as  will  be 
explained  with  respect  to  Fig.  4.  The  output  signal 
of  the  level  sensor  activates  a  timing  circuit  18. 
The  timing  circuit  may  be  a  circuit  within  the 

60  stereo  tone  detector  circuit  of  a  stereo  receiver  or 
the  timer  may  be  a  portion  of  the  corrector  circuit. 
As  will  be  explained  with  respect  to  Fig.  3,  the 
correction  circuit  24  may  merely  couple  a  signal 
to  the  tone  detector  which  restarts  or  resets  the 

65  detector  to  a  "slow  mode".  Since  in  the  slow 
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node  of  operation,  the  detector  cannot  provide  a 
stereo  tone  detect  signal  for  a  given  period,  this 
arrangement  is  the  equivalent  of  a  discrete  timer 
bllowing  the  level  detect  circuit. 

Fig.  2  is  block  diagram  of  an  AM  stereophonic 
•eceiver  taken  from  U.S.  Patent  No.  4,1  59,398  with 
:he  addition  of  a  block  24  representing  the  circuit 
3f  Fig.  1.  This  receiver  is  only  one  of  many  which 
;ould  utilize  the  present  invention,  and  neither  the 
■eceiver  nor  the  signal  with  which  that  receiver 
was  designed  to  operate  should  be  construed  as 
imiting  on  the  present  invention. 

The  receiver  of  Fig.  2  is  designed  to  receive  a 
signal  of  the  form 

(1+L+R)  cos  (coet-J-q>) 

where  a)ct  is  a  carrier  frequency  and  cp  is  arc  tan 

[(L-R+ST)/(1+L+R)] 

where  ST  is  a  stereo  indication  tone  or  "pilot" 
tone  as  it  is  commonly  called  in  FM  stereo 
broadcasting.  This  signal  is  received  at  a  receiver 
antenna  25  and  processed  in  the  customary 
manner  in  an  RF  stage  26  and  an  IF  stage  27  to 
provide  an  intermediate  frequency  signal.  The 
sum  or  monophonic  signal  is  recovered  from  the 
IF  signal  in  an  envelope  detector  28.  The  IF  stage 
output  is  also  coupled  to  a  synchronous  detector 
30  and  limiter  31.  In  the  limiter  31,  amplitude 
variations  are  removed  and  the  limiter  output 
carries  only  the  stereo  phase  modulation  which  is 
proportional  to  cos  (co0t+<l>).  The  output  of  the 
limiter  31  is  coupled  to  a  cosine  phase  detector  32 
which  is  a  multiplier.  The  output  of  the  limiter  31 
is  also  coupled  to  a  phase  locked  loop  34,  the 
latter  including  a  phase  detector  35,  low  pass  filter 
36  and  a  VCO  37.  An  output  of  the  VCO  37,  which 
is  a  function  of  sin  coct  is  coupled  to  the  syn- 
chronous  detector  30  (also  a  multiplier)  wherein 
multiplication  of  the  VCO  37  output  and  the 
received  signal  (with  IF  carrier)  provides  a  signal 

(1  +L+R)  cos  (a)0t+<)>)  sin  co0t 

which,  disregarding  frequency  term,  is  (1+L+R) 
sine  arc  tan 

[(L-R)/(1+L+R)]  or  (1-L-R)  sin  <p 

which,  it  will  be  seen  is  (L-R)cos<f>.  A  phase 
shifted  output  cos  coct  of  the  VCO  37  is  also 
coupled  to  the  cosine  phase  detector  32  in  which 
the  two  outputs  are  combined  to  provide  a  signal 
proportional  to  cosine  0.  When  this  latter  signal 
and  the  output  of  the  synchronous  detector  30  are 
processed  in  a  divider  40,  the  resultant  signal  is 
the  original  difference  signal  (plus  the  small  25  Hz 
stereo  presence  signal).  The  difference  signal  is 
coupled  to  a  stereo  decoder  or  matrix  41  through 
a  mono/stereo  mode  switch  42,  the  function  of 
which  will  be  described  hereinafter.  The  signal 
from  the  divider  40  is  also  coupled  through  a  pilot 
tone  detector  44  which  will  amplify  and  detect  the 

25  Hz  tone  which  was  added  to  the  L—  H  cnannei 
to  indicate  the  presence  of  a  stereophonic  signal. 
The  pilot  detector  output,  rectified  in  a  rectifier  45, 
is  coupled  to  control  the  mode  switch  42  and  also 

5  to  a  stereo  indicator  46  which  may  be  a  simple 
LED  or  other  indicator  device.  Thus,  during  stereo 
transmission,  the  detection  of  the  25  Hz  pilot  tone 
will  not  only  enable  a  stereo  indicator,  but  will 
switch  the  circuit  into  the  stereo  mode  via  the 

to  mono/stereo  mode  switch  42.  The  mode  switch 
could  be  voltage  controlled  switch  which,  when 
ppropriate  control  signals  are  applied,  opens  or 
closes  a  circuit. 

The  circuit  24,  of  the  present  invention  may  be 
is  coupled  to  the  output  of  the  L-R  detector  30,  or  to 

an  AGC'd  L-R  signal  in  this  particular  application 
of  the  invention.  In  other  embodiments,  the 
envelope  signal  or  1+L+R  signal  could  be  used  to 
activate  the  protector  circuit. 

20  Referring  now  to  the  detector  circuit  shown  in 
block  diagram  form  in  Fig.  3,  the  input  signal  of 
the  filter  50  is  essentially  L-R+ST,  as  described 
above.  The  filter  50  is  a  band  pass  fitler  centered 
on  the  frequency  of  the  stereo  (ST)  presence  or 

25  "pilot"  tone;  e.g.  25  Hz.  The  output  of  the  filter  50 
is  coupled  separately  to  two  comparators  52,  54. 
The  output  of  the  comparator  52  is  coupled  to  the 
"reset"  input  of  a  latch  L1  and  to  the  "clear"  input 
of  a  shift  register  58.  The  output  of  comparator  54 

30  is  coupled  to  the  "set"  input  of  the  latch  L1.  The 
latch  L1  output  is  also  coupled  to  the  data  input  of 
the  register  58,  this  interconnection  including  a 
delay  59  if  needed.  The  register  outputs  are 
coupled  in  parallel  to  two  logic  gates,  an  AND 

35  gate  60  and  a  NOR  gate  62.  For  purposes  of 
simplification,  only  three  output  terminals  Q0,  Q1  , 
Q2  of  the  register  58  are  shown,  but  it  will  be 
apparent  that  any  desired  number  of  outputs  can 
be  utilized.  The  Q2  output  of  the  register  58  is 

40  coupled  to  the  "reset"  input  of  a  latch  L2.  The 
AND  gate  60  output  is  coupled  to  the  "set"  input 
of  a  latch  L3  and  the  NOR  gate  62  output  is 
coupled  to  the  "reset"  input  of  the  latch  L3.  The 
latch  L3  output  is  coupled  to  an  AND  gate  64.  The 

45  NOR  gate  62  output  is  also  coupled  through  an 
inverter  circuit  66  to  one  input  of  an  OR  gate  68 
whose  other  input  is  the  output  of  the  latch  L2. 
Latches  L1  —  L3  may  be  implemented  by  three  of 
the  sections  of  a  quad  NOR  R  —  S  latch  such  as  the 

so  Motorola  14043B.  The  shift  register  58  may  be 
implemented  by  a  dual  four-bit  static  shift  register 
such  as  the  Motorola  MC14015.  The  "reset"  of  the 
shift  register  58  and  the  "set"  of  the  latch  L2  can 
be  coupled  via  an  input  terminal  70  to  an  external 

55  circuit  (not  shown)  such  as  an  "out-of-lock"  detec- 
tor,  for  shutting  down  the  tone  detector  circuit 
during  tuning.  The  output  of  the  OR  gate  68  is 
coupled  to  the  "trigger"  and  "reset"  inputs  of  a 
timing  circuit  72  such  as  the  Motorola  MC1555.  A 

60  typical  time  delay  would  be  750  msec.  The  timer 
output  is  coupled  through  an  inverting  circuit  74 
to  a  second  input  of  the  AND  gate  64,  the  output 
of  the  gate  64  being  available  at  a  terminal  76. 

The  signals  being  inputted  to  the  filter  50  may 
65  be  comprised  of  many  frequencies,  but  the  filter 

3 
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DUtput  signal  will  be  essentially  a  sine  wave, 
depending  on  the  design  of  the  filter  circuit.  The 
Tiaximum  amplitude  will,  of  course,  vary  and 
nay  possibly  go  to  zero  for  short  periods.  The 
comparators  52,  54  have  different  threshold 
evels.  The  threshold  for  the  comparator  52  may 
be  at  or  near  zero  so  that  the  comparator  func- 
tions  essentially  as  a  zero  crossing  detector.  Since 
there  will  normally  be  sufficient  extraneous  signal 
at  or  near  the  tone  frequency  to  trigger  the 
comparator  52,  the  output  of  the  comparator  will 
be  a  fairly  regular  square  wave  at  the  tone 
frequency.  In  addition  to  serving  as  the  reset 
signal  for  the  latch  L1,  the  comparator  52  output 
signal  serves  as  the  clock  input  signal  for  the  shift 
register  58.  The  threshold  for  the  comparator  54 
will  preferably  be  set  at  some  point  near  but  lower 
than  the  expected  peak  amplitude  of  the  tone 
signal,  and  the  output  pulses  of  the  comparator 
54  will  be  narrower  than  the  output  pulses  of  the 
comparator  52.  The  latch  L1  then  is  set  by  the 
leading  edge  of  the  comparator  54  output  and 
reset  by  the  leading  edge  of  the  comparator  52 
output.  The  latch  L1  output  is  coupled  to  the 
"data"  input  of  the  shift  register  58.  At  the  first 
detection  of  the  signal  of  the  proper  frequency 
and  amplitude,  a  one  would  be  coupled  from  the 
latch  L1  to  the  shift  register  and,  when  clocked  in, 
a  "one"  would  appear  at  the  QO  output  of  the 
register  for  a  parallel  output  of  0-0-1.  At  the 
second  and  third  consecutive  detects,  the  register 
outputs  would  be  0-1-1  and  1-1-1  respectively.  At 
the  third  detect,  all  inputs  to  the  AND  gate  60  are 
one's,  thus  a  one  is  coupled  to  the  set  input  of  the 
latch  L3  and  the  latch  input  becomes  a  one.  If, 
after  latch  L3  has  been  latched,  one  cycle  of  the 
tone  signal  is  missing  or  of  too  low  a  value,  the 
register  58  outputs  would  become  1-1-0,  but  the 
latch  L3  will  stay  latched.  If,  however,  three  pulses 
are  missing  or  are  too  low,  the  shift  register 
outputs  will  become  0-0-0.  Since  the  shift  register 
outputs  are  also  the  NOR  gate  62  inputs,  the  NOR 
gate  will  now  output  a  one,  resetting  the  latch  L3 
and  causing  the  latch  output  to  go  to  zero.  The 
latch  output  will  then  stay  at  zero  until  three 
consecutive  cycles  have  been  detected  in  the  filter 
50  output  signal.  The  out-of-lock  signal  from  the 
terminal  70  is  also  coupled  to  the  "set"  input  of 
latch  L2  and  the  Q2  output  of  the  register  58  is 
coupled  to  the  "reset"  input.  When  a  one  appears 
at  Q2,  the  latch  L2  output  will  go  low  and  stay  low. 
If  a  series  of  0's  then  appears  in  the  latch  one 
output  signal,  filing  the  register  58  so  that  the 
NOR  62  output  goes  high,  the  signal  out  of  the 
inverter  66  on  the  second  input  of  the  OR  gate  68 
will  put  a  falling  wave  form  on  the  trigger/reset  of 
the  timer  72.  This  falling  wave  form  starts  the 
timing  period  and  puts  a  zero  on  one  input  of  the 
AND  64.  The  output  at  the  terminal  76  is  then  also 
a  zero  or  "no  pilot  tone"  signal. 

If,  during  the  timing  period,  another  one  is 
shifted  through  the  register  58,  followed  by  a 
series  of  zero's  the  timer  72  will  be  reset  for  a 
second  timing  period  by  another  falling  wave 
form  from  the  OR  gate  68.  Even  if  the  shift  register 

58  is  subsequently  filled  with  one  s,  setting  the 
latch  L3  high,  no  detect  signal  will  be  produced  at 
the  terminal  36  until  the  second  timing  period  is 
over.  Thus,  during  the  reception  of  very  noisy 

5  signals,  the  pilot  detector  is  prevented  from  fals- 
ing. 

With  the  addition  of  the  protector  circuit  24  to 
the  tone  detector  circuit  of  Fig.  3  of  the  prior  art, 
an  OR  gate  78  will  be  inserted  in  the  reset  input  of 

10  the  shift  register  58.  A  second  input  to  the  OR  gate 
78  will  come  from  the  circuit  24,  thus  an  output 
from  the  circuit  24,  indicating  that  significant  co- 
channel  interference  is  present,  will  reset  the  shift 
register  58  and  the  output  at  the  terminal  76  will 

15  be  "no  stereo  present". 
It  is  reiterated  here  that  the  tone  detector  circuit 

of  Fig.  3  is  merely  one  of  the  possible  tone 
detector  circuits  which  will  utilize  the  protector 
circuit  of  the  present  invention,  and  no  limitation 

20  thereto  should  be  inferred. 
The  Figures  4A,  B  and  C  are  schematic/logic 

diagrams  of  portions  of  the  circuit  of  an  AM 
stereo  receiver  including  the  present  invention. 
Fig.  4A  includes  the  bandpass  filter  50  of  the  tone 

25  detector  44  and  the  filter  12  of  the  protector  circuit 
24.  The  signal  at  an  input  terminal  80  may  be  the 
Q  or  difference  signal  (L-R)  cos  <p,  (L-R+  stereo 
tone)  cos  $  or  some  other  function  of  Q.  The 
signal  at  the  "mute"  terminal  82,  will  preferably 

30  be  the  signal  which,  in  an  all-electronic  radio, 
mutes  the  audio  when  tuning  between  stations. 
The  Q  signal  will  be  filtered  in  the  bandpass  filter 
50  to  provide  an  output  relating  to  the  pilot  tone 
or  stereo  presence  tone  for  use  in  the  pilot  tone 

35  detector  44.  In  the  preferred  embodiment,  there 
are  two  such  outputs,  #1  and  #2  which  provide 
signals  in  response  to  tone  detects  at  two  differ- 
ent  amplitude  levels.  The  circuit  providing  output 
#1  to  the  tone  detector  amounts  to  a  zero  cross- 

40  ing  detector  and  the  circuit  providing  output  #2  is 
a  high  level  tone  detect.  The  filter  section  desig- 
nated  reference  number  12  is  coupled  to  the 
amplifier  14,  the  signal  at  the  terminal  84  is 
amplified  in  the  co-channel  amplifier  14  and 

45  coupled,  preferably  at  two  levels,  to  the  inputs  #1 
and  #2  of  the  tone  detector  coming  from  the 
amplifier. 

Referring  here  to  the  diagram  of  Fig.  5,  the 
complementary  functioning  of  the  two  filter  sec- 

50  tions  50  and  12  may  be  seen  to  provide  a  high 
level  of  protection  for  the  receiver  circuitry.  In  this 
diagram,  curve  A  represents  the  attenuation  of 
the  bandpass  filter  50.  Curve  B  represents  the 
characteristic  of  the  low  pass  filter  12.  The  band- 

55  pass  filter  is  centered  at  the  frequency  of  the 
desired  tone  signal,  preferably  25  Hz,  represented 
by  the  point  C.  The  characteristics  of  both  curve  A 
and  curve  B  help  prevent  false  detect  signals,  but 
it  may  be  seen  that  with  only  the  pilot  tone  filter 

60  50  in  the  circuit,  a  very  strong  signal  at  a  fre- 
quency  significantly  higher  or  lower  than  the  25 
Hz  tone  could  still  cause  a  false  detect.  By  adding 
the  low  pass  filter,  no  signal  lower  in  frequency 
than  point  D  or  higher  in  frequency  than  point  E 

65  can  cause  a  false  detect.  In  the  window  between 
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)oint  D  and  E,  an  interference  beat  could  cause  a 
alse  detect  if  the  pilot  tone  detector  44  did  not 
equire  that  any  detected  tone,  real  or  false,  must 
3e  sustained  for  a  significant  interval  of  time;  e.g. 
wo  seconds,  before  a  "stereo  detect"  signal  is 
jutputted.  It  is,  therefore,  nearly  impossible  for  a 
alse  detect  signal  to  occur. 

Fig.  4C  shows  a  preferred  embodiment  of  most 
the  tone  detector  shown  in  block  form  in  Fig.  3. 

t  will  be  apparent  to  those  skilled  in  the  art  that 
:igs.  4A;  4B  and  4C  are  an  lzL  implementation  of 
he  tone  detector,  whereas  the  block  diagram  of 
:ig.  3  was  based  on  a  CMOS  implementation.  The 
wo  are,  however,  broadly  equivalent.  One  input 
:o  the  tone  detector  of  Fig.  4C  is  a  level  detect 
signal  coming  from  a  "level  detector"  circuit  (not 
shown)  and  is  a  measure  of  the  amplitude  of  the 
2  signal.  The  "clear"  signal  is  derived  from  the 
nute  signal  which  was  discussed  hereinabove, 
rhe  "out-of-lock"  signal  is  the  signal  at  terminal 
70  in  Fig.  3  and  is  a  measure  of  the  tuning  of  the 
desired  channel.  Signals  "#1  from  amplifier"  and 
"#2  from  amplifier"  come  from  the  co-channel 
amplifier  14  as  shown  in  Fig.  4B.  Gate  #1  is 
usually  operative  and  constitutes  the  lower  trip 
level  and  gate  #2  the  higher  trip  level.  Gate  #1  is 
coupled  to  gate  #3,  which  in  turn  may  also  be 
turned  off  by  a  signal  through  gate  #4  which 
would  be  activated  from  the  pilot  latch  86  when 
there  is  a  tone  detect,  thus  defeating  the  lower 
threshold  gate  combination.  If  gate  #5  goes  high 
due  to  a  low  input  on  the  "clear"  input,  the  latch 
87  goes  low  and  forces  the  tone  detector  to 
operate  in  the  short  count  mode.  The  signal 
labeled  "long  count  inhibit"  is  coupled  to  gate  #6 
and  the  pilot  latch  86  will  be  reset  if  the  second 
input  from  latch  88  is  also  a  one.  An  output  of  the 
latch  86  is  coupled  back  to  the  matrix  or  stereo 
decoder  41  of  Fig.  2.  It  will  be  seen  that  the  input 
to  the  latch  88  is  a  composite  of  all  Q's  from  the 
shift  register  which  in  this  embodiment  will  be 
seen  to  include  seven  segments.  Each  latch  or 
flip-flop  of  the  shift  register  goes  high  in  response 
to  a  cycle  of  stereo  tone  signal  of  a  satisfactory 
level.  When  the  output  of  gate  #7  goes  high,  this 
puts  a  one  on  the  reset  of  the  first  section  of  the 
shift  register  and,  through  gate  #8  puts  a  zero  on 
the  set  input  of  the  second  section  of  the  shift 
register.  The  shift  register  must  then  wait  until  the 
zero  is  clocked  out  of  the  register  for  a  detect  to 
occur  in  the  short  mode  of  operation. 

The  one  is  added  to  prevent  a  series  of  all  zeros 
in  the  shift  register  from  initiating  the  long  mode 
of  operation. 

If  a  pilot  tone  is  present,  a  series  of  one's  will  be 
clocked  through  the  shift  register  and  when  all  Q's 
are  high,  the  input  to  gate  #9  will  be  high,  the 
output  will  be  low,  the  output  of  the  flip-flop  88 
will  be  high  to  gate  #10  (coupled  to  the  input  of 
the  latch  86).  Under  these  circumstances,  the 
output  of  the  flip-flop  87  will  be  high  and  gate  10 
will  output  a  low  to  the  latch  86.  The  pilot  latch  86 
is  now  reset,  the  output  89  of  the  latch  will 
activate  the  control  circuit  for  the  LED  90  and  the 
stereo  indicator  46  will  now  be  "on". 

Thus,  there  has  been  shown  ana  aescrmea  a 
protection  circuit  for  an  AM  stereo  receiver  com- 
prising  means  for  receiving  a  signal  containing,  in 
addition  to  the  desired  stereophonic  audio  infor- 

5  mation,  a  predetermined  infrasonic  tone  for  indi- 
cating  the  presence  of  stereophonic  information, 
and  which  may  also  contain  interfering  signals 
such  as  co-channel  or  adjacent  channel  inter- 
ference.  In  addition  to  providing  control  of 

w  various  receiver  functions  by  the  presence  and 
characteristics  of  the  received  infrasonic  tone,  the 
circuit  also  controls  those  functions  in  accordance 
with  the  amount  of  interfering  signal  being 
received.  Thus,  false  stereo  detect  signals  and 

is  stereo  indications  are  prevented,  the  stereo- 
phonic  mode  will  not  be  enabled  when  suitable 
signals  are  not  being  received  and,  possibly,  the 
distortion  correcting  circuit  will  not  be  enabled 
under  those  conditions.  Other  variations  and 

io  modifications  of  the  present  invention  are  poss- 
ible  and  it  is  intended  to  cover  all  such  that  fall 
within  the  scope  of  the  appended  claims. 

Claims 
25 

1  .  An  AM  stereo  receiver  having  an  input  circuit 
(25,  26,  27)  for  receiving  a  signal  which  may 
contain  a  predetermined  infrasonic  tone  indica- 
tive  of  stereo  transmission  and  which  may  also 

30  contain  interfering  signals,  a  detector  circuit  (44) 
coupled  to  the  input  circuit  for  detecting  the 
presence  of  said  predetermined  infrasonic  tone; 
and  characterized  by: 

a  first  control  circuit  (24)  coupled  to  the  detector 
35  circuit  input  for  resetting  the  detecor  circuit  for 

controlling  at  least  one  portion  of  said  receiver, 
the  first  control  circuit  including: 

a  protection  circuit  including  a  lowpass  filter 
(12)  coupled  to  the  input  circuit  and  having  a  pass 

40  band  for  passing  only  the  range  of  possible 
frequencies  of  said  interfering  signals; 

a  level  sensing  circuit  (16)  coupled  to  the  filter 
output  for  providing  an  output  signal  in  response 
to  filtered  signals  having  at  least  a  predetermined 

45  amplitude,  the  sensing  circuit  output  being 
coupled  to  the  detector  circuit;  and 

a  timing  control  circuit  (18)  coupled  to  the  level 
sensing  circuit  output  and  to  the  detector  circuit 
input  for  cooperating  in  the  control  of  said  one 

so  receiver  portion. 
2.  An  AM  stereo  receiver  in  accordance  with 

claim  1  and  wherein  said  one  portion  of  the 
receiver  is  a  stereo  tone  indicator  (46). 

3.  An  AM  stereo  receiver  in  accordance  with 
55  claim  1  and  wherein  said  one  portion  of  the 

receiver  is  a  stereo/mono  mode  control  circuit 
(42). 

Patentanspruche 
60 

1.  AM-Stereoempfanger  mit  einer  Eingangs- 
schaltung  (25,  26,  27)  zur  Aufnahme  eines 
Signals,  das  einen  vorbestimmten  Infraschallton 
enthalt,  der  fur  eine  Stereosendung  kennzeich- 

65  .nend  ist,  und  das  auch  interferierende  Signale 
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jnthalten  kann,  mit  einer  Detektorschaltung  (44), 
lie  mit  der  Eingangsschaltung  verbunden  ist,  urn 
iie  Anwesenheit  des  vorbestimmten  Infraschall- 
ons  zu  ermitteln,  gekennzeichnet  durch: 

eine  erste  Steuerschaltung  (24),  die  mit  dem 
Detektorschaltungseingang  verbunden  ist,  um  die 
Detektorschaltung  fur  die  Steuerung  wenigstens 
jines  Abschnitts  des  Empfangers  ruckzusetzen, 
velche  erste  Steuerschaltung  enthalt: 

eine  Schutzschaltung  mit  einem  TiefpaSfilter 
12),  die  mit  der  Eingangsschaltung  verbunden  ist 
jnd  ein  DurchlaSband  zum  Durchlassen  nur  des 
3ereiches  moglicher  Frequenzen  der  interferie- 
enden  Signale  aufweist; 

eine  Pegelsensorschaltung  (16),  die  mit  dem 
:ilterausgang  verbunden  ist,  um  eine  Ausgangs- 
signai  in  Abhangigkeit  von  gefilterten  Signalen  zu 
srzeugen,  die  wenigstens  eine  vorbestimmte 
\mplitude  aufweisen,  wobei  der  Sensorschal- 
:ungsausgang  mit  der  Detektorschaltung  verbun- 
den  ist;  und 

eine  Zeitsteuerschaltung  (18),  die  mit  dem 
Pegelsensorschaltungsausgang  und  mit  dem 
Detektorschaltungseingang  verbunden  ist,  um  bei 
der  Steuerung  des  genannten  einen  Empfanger- 
teils  mitzuwirken. 

2.  AM-Stereoempfanger  nach  Anspruch  1,  bei 
dem  der  genannte  eine  Teil  des  Empfangers  ein 
Stereotonindikator  (46)  ist. 

3.  -AM-Stereoempfanger  nach  Anspruch  1,  bei 
dem  der  genannte  eine  Teil  des  Empfangers  eine 
Stereo/Mono-Betriebsartsteuerschaltung  (42)  ist. 

Revendications 

1.  Recepteur  stereo  a  modulation  d'amplitude 

comportant  un  circuit  d  entree  (25,  2b,  LI)  pour 
recevoir  un  signal  qui  peut  contenir  un  son  infra- 
acoustique  predetermine  indiquant  une  emission 
en  stereo  et  qui  peut  egalement  contenir  dss 

5  signaux  d'interference,  un  circuit  detecteur  (44) 
couple  au  circuit  d'entree  pour  detecter  la  pre- 
sence  du  son  infra-acoustique  predetermine, 
caracterise  par: 

un  premier  circuit  de  commande  (24)  couple  a 
'0  I'entree  du  circuit  detecteur  pour  remettre  a  I'etat 

initial  le  circuit  detecteur  en  vue  de  commander 
au  moins  une  partie  du  recepteur,  le  premier 
circuit  de  commande  incluant: 

un  circuit  de  protection  incluant  un  fiitre  passe- 
rs  base  (12)  couple  au  circuit  d'entree  et  ayant  une 

bande  passante  pour  ne  laisser  passe  que  la 
bande  de  frequences  possibles  des  signaux  d'in- 
terference; 

un  circuit  capteur  de  niveau  (16)  couple  a  la 
?o  sortie  du  fiitre  pour  fournir  un  signal  de  sortie  en 

reponse  aux  signaux  filtres  ayant  au  moins  une 
amplitude  predeterminee,  la  sortie  du  circuit  cap- 
teur  etant  couplee  au  circuit  detecteur;  et 

un  circuit  de  commande  de  synchronisation 
25  (18)  couple  a  la  sortie  du  circuit  capteur  de  niveau 

et  a  I'entree  du  circuit  detecteur  pour  cooperer 
dans  la  commande  de  ladite  partie  de  recepteur. 

2.  Recepteur  stereo  a  modulation  d'amplitude 
selon  la  revendication  1,  dans  lequel  ladite  partie 

30  du  recepteur  est  un  indicateur  de  son  en  stereo 
(46). 

3.  Recepteur  stereo  a  modulation  d'ampitude 
selon  la  revendication  1,  dans  lequel  ladite  partie 
du  recepteur  est  un  circuit  de  commande  de 

35  mode  stereo/mono  (42). 
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