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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  detecting  cir- 
cuit,  and  specifically  relates  to  a  detecting  circuit  ca- 
pable  of  detecting  an  abnormal  state  of  a  vibrating  gy- 
roscope. 

Description  of  the  Prior  Art 

Fig.  2  is  a  block  diagram  showing  an  example  of 
a  conventional  vibrating  gyroscope,  which  is  the 
background  of  the  present  invention  and  whereto  the 
present  invention  is  applied.  Such  a  gyroscope  is 
known  from  JEE  Journal  of  Electronic  Engineering, 
vol.  27,  no.  285,  September  1990,  Tokyo,  JP,  pages 
99-104  :  Takeshi  Nakamura  "Vibration  Gyroscope 
Employs  Piezoelectric  Vibrator".  In  the  vibrating  gyro- 
scope  1  ,  piezoelectric  elements  3a  and  3b  for  driving 
and  detecting  are  formed  on  two  side  surfaces  of  a  tri- 
angular  prism-shaped  vibrator  2,  and  a  piezoelectric 
element  4  for  feedback  is  formed  on  the  other  side  of 
the  vibrator  2. 

The  piezoelectric  element  4  for  feedback  is  con- 
nected  to  the  piezoelectric  elements  3a  and  3b 
through  an  oscillation  circuit  5  and  a  phase-shifting 
circuit  6.  Further,  the  piezoelectric  elements  3a  and 
3b  are  connected  to  two  input  terminals  of  a  differen- 
tial  amplifier  circuit  7  consisting  of,  for  example,  a  dif- 
ferential  amplifier,  respectively.  Also,  an  output  termi- 
nal  of  the  differential  amplifier  circuit  7  is  connected 
to  an  input  terminal  of  a  synchronous  detection  circuit 
8.  The  phase-shifting  circuit  6  is  connected  to  the  syn- 
chronous  detection  circuit  8  to  detect  an  output  of  the 
differential  amplifier  circuit  7  in  synchronism  with  a 
driving  signal  of  the  vibrator  2.  Further,  an  output  ter- 
minal  of  the  synchronous  detection  circuit  8  is  con- 
nected  to  a  rectifying/amplifying  circuit  9  for  rectify- 
ing  and  amplifying  an  output  of  the  synchronous  de- 
tection  circuit  8. 

In  the  vibrating  gyroscope  1  as  shown  in  Fig.  2, 
the  vibrator  2  is  driven  by  self-excited  vibration  by  a 
feedback  loop  such  as  the  oscillation  circuit  5  and  the 
phase-shifting  circuit  6.  In  this  case,  the  two  piezo- 
electric  elements  3a  and  3b  generate  similar  sine 
wave  signals.  Consequently,  output  voltages  of  the 
differential  amplifier  circuit  7,  the  synchronous  detec- 
tion  circuit  8  and  the  rectifying/amplifying  circuit  9  be- 
come  nearly  0V,  respectively. 

Here,  when  the  vibrator  2  is  rotated  around  the 
shaft  thereof,  in  response  to  the  rotary  angular  veloc- 
ity  of  the  vibrator  2,  the  voltage  of  the  sine  wave  signal 
generated  in  one  of  the  two  piezoelectric  elements  3a 
and  3b  becomes  large,  and  the  voltage  of  the  sine 
wave  signal  generated  in  the  other  one  becomes 

small.  Consequently,  a  sine  wave  signal  of  a  magni- 
tude  responding  to  the  rotational  angular  velocity  of 
the  vibrator  2  is  outputted  from  the  differential  ampli- 
fier  circuit  7.  Then,  the  sine  wave  signal  outputted 

5  from  the  differential  amplifier  circuit  7  is  synchron- 
ized-detected  by  the  synchronous  detection  circuit  8, 
and  is  rectified  and  amplified  by  the  rectifying/ampli- 
fying  circuit  9.  Accordingly,  the  vibrating  gyroscope  1 
can  detect  the  rotational  angular  velocity  by  the  out- 

10  put  voltage  from  the  differential  amplifier  circuit  7,  the 
synchronous  detection  circuit  8  or  the  rectifying/am- 
plifying  circuit  9.  For  this  reason,  the  vibrating  gyro- 
scope  1  is  used,  for  example,  for  attitude  control  of  a 
motorcar. 

15  However,  in  the  case  where  the  vibrating  gyro- 
scope  1  of  Fig.  2  is  used,  for  example,  for  attitude  con- 
trol  of  a  motorcar,  the  attitude  control  of  the  motorcar 
is  required  to  be  performed  only  after  making  sure 
that  the  vibrating  gyroscope  1  is  operated  in  normal 

20  state.  Because,  for  example,  when  the  vibrating  gyro- 
scope  is  operated  in  an  abnormal  state  such  that  a 
connection  line  connected  to  each  piezoelectric  ele- 
ment  is  disconnected  or  short-circuited,  an  abnormal 
signal  is  outputted  from  the  vibrating  gyroscope,  and 

25  when  the  abnormal  signal  is  used  intact  as  a  signal  for 
control,  a  dangerous  state  sometimes  takes  place. 

SUMMARY  OF  THE  INVENTION 

30  Therefore,  a  principal  object  of  the  present  inven- 
tion  is  to  provide  a  detecting  circuit  which  can  detect 
an  abnormal  state  of  a  vibrating  gyroscope. 

The  present  invention  is  directed  to  a  detecting 
circuit  for  detecting  an  abnormal  state  in  a  vibrating 

35  gyroscope  which  generates  an  oscillation  signal  for 
driving  a  vibrator  and  a  detection  signal  for  detecting 
a  rotary  angular  velocity  of  the  vibrator,  which  com- 
prises  a  first  rectifying  means  for  rectifying  the  oscil- 
lation  signal,  a  second  rectifying  means  for  rectifying 

40  the  detection  signal  in  the  direction  reverse  to  the  os- 
cillation  signal  rectified  by  the  first  rectifying  means, 
a  composite  means  for  composing  the  oscillation  sig- 
nal  rectified  by  the  first  rectifying  means  and  the  de- 
tection  signal  rectified  by  the  second  rectifying 

45  means,  and  a  switching  device  which  is  switched  by 
a  composite  signal  composed  by  the  composite 
means. 

The  oscillation  signal  of  the  vibrating  gyroscope 
is  rectified  by  the  first  rectifying  means.  Also,  the  de- 

50  tection  signal  of  the  vibrating  gyroscope  is  rectified  by 
the  second  rectifying  means  in  the  direction  reverse 
to  the  oscillation  signal  rectified  by  the  first  rectifying 
means.  Then,  the  oscillation  signal  and  the  detection 
signal  which  have  been  rectified  by  the  first  rectifying 

55  means  and  the  second  rectifying  means  are  com- 
posed  by  the  composite  means.  The  switching  device 
is  switched  by  the  composite  signal  composed  by  the 
composite  means. 
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On  the  other  hand,  the  oscillation  signal  or  the  de- 
tection  signal  of  the  vibrating  gyroscope  when  the  vi- 
brating  gyroscope  is  operated  in  normal  state  differs 
from  that  when  the  vibrating  gyroscope  is  operated  in 
an  abnormal  state. 

Accordingly,  the  composite  signal  composed  by 
the  composite  means  of  the  detecting  circuit  when  the 
vibrating  gyroscope  is  operated  in  normal  state  dif- 
fers  from  that  when  the  vibrating  gyroscope  is  oper- 
ated  in  an  abnormal  state,  and  ON/OFF  state  of  the 
switch  device  also  differs.  For  this  reason,  the  detect- 
ing  circuit  can  detect  an  abnormal  state  of  the  vibrat- 
ing  gyroscope  from  ON/OFF  state  of  the  switching  de- 
vice. 

In  accordance  with  the  present  invention,  a  de- 
tecting  circuit  is  obtainable  which  can  detect  an  ab- 
normal  state  of  a  vibrating  gyroscope. 

The  above  and  other  objects,  features,  aspects 
and  advantages  of  the  present  invention  will  become 
more  apparent  from  the  following  detailed  description 
of  the  embodiments  with  reference  to  the  accompa- 
nying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  circuit  diagram  showing  an  embodi- 
ment  of  the  present  invention. 

Fig.  2  is  a  block  diagram  showing  an  example  of 
a  conventional  vibrating  gyroscope,  which  is  the 
background  of  the  present  invention  and  whereto  the 
present  invention  is  applied. 

Fig.  3  is  a  graph  showing  an  oscillation  signal  and 
a  detection  signal  of  the  vibrating  gyroscope  and  an 
output  signal  of  a  detecting  circuit  when  the  vibrating 
gyroscope  is  operated  in  normal  state  in  the  case 
where  the  detecting  circuit  as  shown  in  Fig.  1  is  con- 
nected  to  the  vibrating  gyroscope  as  shown  in  Fig.  2. 

Fig.  4  is  a  graph  showing  an  oscillation  signal  and 
a  detection  signal  of  the  vibrating  gyroscope  and  an 
output  signal  of  the  detecting  circuit  when  the  vibrat- 
ing  gyroscope  is  operated  in  an  abnormal  state  in  the 
case  where  the  detecting  circuit  as  shown  in  Fig.  1  is 
connected  to  the  vibrating  gyroscope  as  shown  in  Fig. 
2. 

Fig.  5  is  a  graph  showing  an  oscillation  signal  and 
a  detection  signal  of  the  vibrating  gyroscope  and  an 
output  signal  of  the  detecting  circuit  when  the  vibrat- 
ing  gyroscope  is  operated  in  another  abnormal  state 
in  the  case  where  the  detecting  circuit  as  shown  in 
Fig.  1  is  connected  to  the  vibrating  gyroscope  as 
shown  in  Fig.  2. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Fig.  1  is  a  circuit  diagram  showing  an  embodi- 
ment  of  the  present  invention.  A  detecting  circuit  10 
comprises  two  input  terminals  12a  and  12b. 

One  input  terminal  12a  is  for  inputting  an  oscilla- 
tion  signal  of  a  vibrating  gyroscope,  and  is  connected 
to  a  cathode  of  a  diode  16a  as  a  first  rectifying  means 
through  a  capacitor  14a.  The  diode  16a  is  for  rectify- 

5  ing  an  oscillation  signal  of  the  vibrating  gyroscope. 
The  cathode  of  the  diode  16a  is  connected  to  a  pos- 
itive  potential  through  a  resistor  18a. 

Also,  the  other  input  terminal  12b  is  for  inputting 
a  detection  signal  of  the  vibrating  gyroscope,  and  is 

10  connected  to  an  anode  of  a  diode  16b  as  a  second 
rectifying  means  through  a  capacitor  14b.  The  diode 
16b  is  for  rectifying  a  detection  signal  of  the  vibrating 
gyroscope  in  the  direction  reverse  to  the  oscillation 
signal  of  the  vibrating  gyroscope  rectified  by  the  di- 

15  ode  16a.  The  anode  of  the  diode  16b  is  also  connect- 
ed  to  the  positive  potential  through  a  resistor  18b. 

Furthermore,  an  anode  of  the  diode  16a  and  a 
cathode  of  the  diode  16b  are  connected  through  two 
resistors  20a  and  20b  as  a  composite  means.  These 

20  resistors  20a  and  20b  are  for  composing  the  oscillat- 
ing  signal  and  the  detection  signal  of  the  vibrating  gy- 
roscope  rectified  by  the  diodes  16a  and  16b.  This 
means  that  these  resistors  20a  and  20b  are  for  gen- 
erating  a  composite  signal  composed  with  the  recti- 

25  fied  oscillation  signal  and  detection  signal  at  a  con- 
nection  point  21  thereof. 

Also,  the  connection  point  21  of  these  resistors 
20a  and  20b  is  connected,  for  example,  to  a  base  of 
a  PNP  transistor  22  as  a  switching  device.  Further, 

30  the  base  of  the  transistor  22  is  connected  to  the  pos- 
itive  potential  through  a  capacitor  24.  The  capacitor 
24  is  for  stably  keeping  a  base  potential  of  the  tran- 
sistor  22.  Also,  a  emitter  of  the  transistor  22  is  con- 
nected  to  the  positive  potential.  Further,  a  collector  of 

35  the  transistor  22  is  grounded  through  a  resistor  26. 
Accordingly,  the  transistor  22  is  put  in  ON  state  when 
the  base  potential  thereof  is  low,  and  put  in  OFF  state 
when  the  base  potential  thereof  is  high. 

Furthermore,  to  the  collector  of  the  transistor  22, 
40  an  output  terminal  28  is  connected.  Accordingly,  the 

output  terminal  28  goes  high  when  the  transistor  22 
is  in  ON  state,  that  is,  when  a  collector  current  flows, 
and  goes  low  when  the  transistor  22  is  in  OFF  state, 
that  is,  when  the  collector  current  scarcely  flows. 

45  Next,  description  is  made  on  operation  and  the 
like  of  the  detecting  circuit  10  taking  the  case  of  con- 
necting  the  detecting  circuit  10  to  the  vibrating  gyro- 
scope  1  as  shown  in  Fig.  2  as  an  example.  In  this 
case,  the  input  terminals  12a  and  12b  of  the  detecting 

so  circuit  10  are  connected  to  the  output  terminal  5a  of 
the  oscillation  circuit  5  and  the  output  terminal  7a  of 
the  differential  amplifier  circuit  7  of  the  vibrating  gy- 
roscope  1  ,  respectively. 

In  the  detecting  circuit  10,  the  oscillation  signal  of 
55  the  vibrating  gyroscope  1  is  rectified  in  the  forward  di- 

rection  of  the  transistor  22  by  the  diode  16a.  Also,  the 
detection  signal  of  the  vibrating  gyroscope  1  is  recti- 
fied  in  the  reverse  direction  by  the  diode  16b.  Further, 

3 
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the  rectified  oscillation  signal  and  detection  signal 
are  composed  by  the  two  resistors  20a  and  20b. 
Then,  the  composed  composite  signal  is  applied  to 
the  base  of  the  transistor  22. 

Where  the  vibrating  gyroscope  1  is  operated  nor- 
mally,  as  shown  in  Fig.  3,  the  voltage  of  the  oscillation 
signal  from  the  oscillation  circuit  5  for  driving  the  vi- 
brator  2  is  large  and  outputs  of  piezoelectric  elements 
3a  and  3b  for  detection  are  balanced  with  each  other, 
and  therefore  the  voltage  of  the  detection  signal  from 
the  differential  amplifier  circuit  7  for  detecting  the  ro- 
tational  angular  velocity  of  the  vibrator  2  is  small. 
Consequently,  the  potential  of  the  composite  signal 
composed  by  the  two  resistors  20a  and  20b  is  low, 
and  the  base  potential  of  the  transistor  22  is  also  low. 
Accordingly,  the  transistor  22  is  put  in  ON  state,  and 
the  output  terminal  28  goes  high. 

On  the  other  hand,  in  the  vibrating  gyroscope  1  , 
in  the  case  of  an  abnormal  state  where  one  of  connec- 
tion  lines  from  the  piezoelectric  elements  3a  and  3b 
to  the  differential  amplifier  circuit  7  is  disconnected  or 
short-circuited,  an  imbalance  takes  place  between 
the  outputs  of  the  piezoelectric  elements  3a  and  3b 
for  detection,  and  therefore,  as  shown  in  Fig.  4,  the 
detection  signal  of  the  vibrating  gyroscope  1  becomes 
large.  Consequently,  the  potential  of  the  composite 
signal  and  the  base  potential  of  the  transistor  22  go 
high,  and  the  transistor  22  is  put  in  OFF  state,  and  the 
output  terminal  28  goes  low. 

Also,  in  the  vibrating  gyroscope  1,  in  the  case  of 
an  abnormal  state  where  the  connection  line  from  the 
piezoelectric  element  4  to  the  oscillation  circuit  5  is 
disconnected  or  short-circuited,  or  both  connection 
lines  from  the  phase-shifting  circuit  6  to  the  piezo- 
electric  elements  3a  and  3b  are  disconnected  or 
short-circuited,  oscillation  cannot  be  maintained,  and 
as  shown  in  Fig.  5,  no  oscillation  signal  is  obtainable. 
Also,  in  this  case,  the  potential  of  the  composite  sig- 
nal  and  the  base  potential  of  the  transistor  22  go  high, 
and  the  transistor  22  is  put  in  OFF  state,  and  the  out- 
put  terminal  28  goes  low. 

Accordingly,  the  detecting  circuit  1  0  can  detect  an 
abnormal  state  of  the  vibrating  gyroscope  1  by  the 
level  of  the  output  terminal  28  or  ON/OFF  state  of  the 
transistor  22. 

Furthermore,  in  the  detecting  circuit  1  0  of  the  em- 
bodiment,  also  in  the  case  where  the  oscillation  circuit 
5,  the  differential  amplif  iercircuit  7  of  the  vibrating  gy- 
roscope  1  connecting  it,  the  power  source  or  the  de- 
tecting  circuit  10  is  disconnected,  the  transistor  22  is 
put  in  OFF  state,  and  the  output  terminal  28  goes  low, 
and  therefore  these  disconnections  can  also  be  de- 
tected. 

In  addition,  in  the  above-described  embodiment, 
the  oscillation  signal  of  the  vibrating  gyroscope  is  rec- 
tified  in  the  forward  direction  of  the  transistor,  and  the 
detection  signal  of  the  vibrating  gyroscope  is  rectified 
in  the  direction  reverse  to  the  transistor,  but  in  re- 

verse,  it  is  also  possible  that  the  detection  signal  of 
the  vibrating  gyroscope  is  rectified  in  the  forward  di- 
rection  of  the  transistor,  and  the  oscillation  signal  of 
the  vibrating  gyroscope  is  rectified  in  the  direction  re- 

5  verse  to  the  transistor.  Thus,  the  ON/OFF  state  of  the 
transistor  of  the  detecting  circuit  is  reversed  and  the 
level  of  the  output  terminal  thereof  is  also  reversed  in 
normal  state  and  an  abnormal  state,  and  an  abnormal 
state  of  the  vibrating  gyroscope  can  be  detected  from 

10  the  level  of  the  output  terminal  or  the  ON/OFF  state 
of  the  transistor. 

Also,  in  the  above-described  embodiment,  a  PNP 
transistor  is  used  as  a  switching  device,  but  an  NPN 
transistor  may  be  used  in  place  of  a  PNP  transistor. 

15  Also  in  this  case,  the  ON/OFF  state  of  the  transistor 
and  the  level  of  the  output  terminal  in  normal  state  and 
an  abnormal  state  of  the  vibrating  gyroscope  are  re- 
versed  respectively,  an  abnormal  state  of  the  vibrat- 
ing  gyroscope  can  be  detected  from  the  level  of  the 

20  output  terminal  or  the  state  of  the  transistor. 
Although  an  embodiment  of  the  present  invention 

has  been  described  and  illustrated  in  detail,  it  is  clear- 
ly  understood  that  the  same  is  by  way  of  illustration 
and  example  only  and  is  not  to  betaken  by  way  of  lim- 

25  itation,  the  scope  of  the  present  invention  being  lim- 
ited  only  by  the  terms  of  the  appended  claims. 

Claims 
30 

1  .  A  detecting  circuit  (1  0)  for  detecting  an  abnormal 
state  in  a  vibrating  gyroscope  (1)  which  generates 
an  oscillation  signal  (5a)  for  driving  a  vibrator  (2) 
and  a  detection  signal  (7a)  for  detecting  a  rota- 

35  tional  angular  velocity  of  said  vibrator,  compris- 
ing: 

a  first  rectifying  means  (1  6a)  for  rectifying 
said  oscillation  signal  (5a); 

a  second  rectifying  means  (16b)  for  recti- 
40  fying  said  detection  signal  (7a)  in  the  direction  re- 

verse  to  said  oscillation  signal  rectified  by  said 
first  rectifying  means; 

a  composite  means  (20a,  20b)  for  compos- 
ing  said  oscillation  signal  rectified  by  said  first 

45  rectifying  means  and  said  detection  signal  recti- 
fied  by  said  second  rectifying  means;  and 

a  switching  device  (22)  which  is  switched 
by  a  composite  signal  composed  by  said  compo- 
site  means. 

50 
2.  A  detecting  circuit  in  accordance  with  claim  1, 

wherein  said  first  rectifying  means  (16a)  com- 
prises  a  diode. 

55  3.  A  detecting  circuit  in  accordance  with  claim  1, 
wherein  said  second  rectifying  means  (16b)  com- 
prises  a  diode. 

4 
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4.  A  detecting  circuit  in  accordance  with  claim  1  , 
wherein  said  composite  means  (20a,  20b)  com- 
prises  a  plurality  of  resistors  connected  in  series. 

5.  A  detecting  circuit  in  accordance  with  claim  1  , 
wherein  said  switching  device  (22)  comprises  a 
transistor. 

6.  A  detecting  circuit  in  accordance  with  claim  5, 
wherein  said  transistor  (22)  comprises  a  PNP 
transistor. 

7.  A  detecting  circuit  in  accordance  with  claim  5, 
wherein  said  transistor  (22)  comprises  an  NPN 
transistor. 

Patentanspruche 

1  .  Eine  Erfassungsschaltung  (1  0)  zum  Erfassen  ei- 
nes  abnormalen  Zustands  in  einem  Vibrationsgy- 
roskop  (1),  die  ein  Oszillationssignal  (5a)  zum 
Treiben  eines  Vibrators  (2)  und  ein  Erfassungs- 
signal  (7)  zum  Erfassen  einer  Drehwinkelge- 
schwindigkeit  des  Vibrators  erzeugt,  mit  folgen- 
den  Merkmalen: 
einer  ersten  Gleichrichtereinrichtung  (16a)  zum 
Gleichrichten  des  Oszillationssignals  (5a); 
einer  zweiten  Gleichrichtereinrichtung  (16b)  zum 
Gleichrichten  des  Erfassungssignals  (7a)  in  der 
umgekehrten  Richtung  wie  das  Oszillationssi- 
gnal,  das  von  der  ersten  Gleichrichtereinrichtung 
gleichgerichtet  wird; 
einer  Zusammensetzungseinrichtung  (20a,  20b) 
zum  Zusammensetzen  des  Oszillationssignals, 
das  von  der  ersten  Gleichrichtereinrichtung 
gleichgerichtet  ist,  und  des  Erfassungssignals, 
das  von  der  zweiten  Gleichrichtereinrichtung 
gleichgerichtet  ist;  und 
einer  Schaltvorrichtung  (22),  die  mittels  eines  zu- 
sammengesetzten  Signals,  das  von  der  Zusam- 
mensetzungseinrichtung  zusammengesetzt  ist, 
geschaltet  wird. 

2.  Eine  Erfassungsschaltung  gemali  Anspruch  1  , 
bei  der  die  erste  Gleichrichtereinrichtung  (16a) 
eine  Diode  aufweist. 

3.  Eine  Erfassungsschaltung  gemali  Anspruch  1  , 
bei  der  die  zweite  Gleichrichtereinrichtung  (16b) 
eine  Diode  aufweist. 

4.  Eine  Erfassungsschaltung  gemali  Anspruch  1  , 
bei  der  die  Zusammensetzungseinrichtung  (20a, 
20b)  eine  Mehrzahl  von  Widerstanden,  die  seriell 
verbunden  sind,  aufweist. 

5.  Eine  Erfassungsschaltung  gemali  Anspruch  1  , 

bei  der  die  Schaltvorrichtung  (22)  einen  Transi- 
stor  aufweist. 

6.  Eine  Erfassungsschaltung  gemali  Anspruch  5,  bei 
5  der  der  Transistor  (22)  einen  PNP-Transistor  ist. 

7.  Eine  Erfassungsschaltung  gemali  Anspruch  5, 
bei  der  der  Transistor  (22)  einen  NPN-Transistor 
ist. 

10 

Revendications 

1.  Circuit  detecteur  (10)  destine  a  detecter  une 
15  condition  anormale  dans  un  gyroscope  vibrant  (1) 

qui  genere  un  signal  d'oscillation  (5a)  pour  la 
commande  d'un  vibrateur  (2)  et  un  signal  de  de- 
tection  (7a)  pour  detecter  la  vitesse  angulaire  de 
rotation  dudit  vibrateur,  comprenant: 

20  un  premier  moyen  redresseur  (16a)  desti- 
ne  a  redresser  ledit  signal  d'oscillation  (5a), 

un  second  moyen  redresseur  (16b)  desti- 
ne  a  redresser  ledit  signal  de  detection  (7a)  dans 
la  direction  opposee  audit  signal  d'oscillation  re- 

25  dresse  par  ledit  premier  moyen  redresseur, 
un  moyen  composite  (20a,  20b)  destine  a 

composer  ledit  signal  d'oscillation  redresse  par 
ledit  premier  moyen  redresseur  et  ledit  signal  de 
detection  redresse  par  ledit  second  moyen  re- 

30  dresseur,  et 
un  dispositif  interrupteur  (22)  qui  est 

commute  par  un  signal  composite  compose  par  le 
moyen  composite. 

35  2.  Circuit  detecteur  suivant  la  revendication  1  ,  dans 
lequel  ledit  premier  moyen  redresseur  (16a) 
comprend  une  diode. 

3.  Circuit  detecteur  suivant  la  revendication  1  ,  dans 
40  lequel  ledit  second  moyen  redresseur  (16b) 

comprend  une  diode. 

4.  Circuit  detecteur  suivant  la  revendication  1  ,  dans 
lequel  ledit  moyen  composite  (20a,  20b) 

45  comprend  une  pluralite  de  resistances  connec- 
tees  en  serie. 

5.  Circuit  detecteur  suivant  la  revendication  1  ,  dans 
lequel  ledit  dispositif  interrupteur  (22)  comprend 

so  un  transistor. 

6.  Circuit  detecteur  suivant  la  revendication  5,  dans 
lequel  ledit  transistor  (22)  comprend  un  transistor 
PNP. 

55 
7.  Circuit  detecteur  suivant  la  revendication  5,  dans 

lequel  ledit  transistor  (22)  comprend  un  transistor 
NPN. 

5 
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