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(54)  An  electromagnetic  detection  system  with  improved  false-alarm  suppression. 
(57)  An  electromagnetic  detection  system  which,  in  opera- 
tion,  by  means  of  at  least  one  transmission  aerial  coil, 
generates  a  sweeping  frequency  interrogation  field  in  a 
detection  zone,  which  field  can  be  disturbed  by  the  presence 
in  said  zone  of  a  responder  equipped  with  a  tuned  circuit, 
there  being  provided  detection  means  for  detecting  such 
disturbance  and  activating  an  alarm  device,  and  wherein  said 
detection  means  comprise  a  channel  (33-35)  for  processing 
signals  (R,  S)  in  a  frequency  band  corresponding  to  the 
frequency  band  of  a  signal  (R)  caused  by  a  responder,  and 
that  a  blanking  circuit  (12)  is  connected  to  said  channel  for 
detecting  the  occurrence  in  said  channel  (33-35)  of  signals 
exceeding  a  pre-determined  threshold  value  (D)  and,  after 
detecting  a  first  signal  exceeding  said  threshold  value,  in 
response  to  one  or  more  further  signals  exceeding  said 
predetermined  threshold  value,  producing  a  blanking  signal 
(Pb)  for  a  pre-determined  time  interval  to  prevent  activation 
of  said  alarm  device  (43). o  
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T i t l e :   An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  with  improved  
f a l s e - a l a r m   s u p p r e s s i o n .  

This  i n v e n t i o n   r e l a t e s   to  an  e l e c t r o m a g n e t i c   d e t e c t i o n   s y s t e m  
which,  by  means  of  at  l e a s t   one  t r a n s m i s s i o n   a e r i a l   c o i l ,   g e n e r a t e s  
a  s w e e p i n g - f r e q u e n c y   i n t e r r o g a t i o n   f i e l d   in  a  d e t e c t i o n   zone,  w h i c h '  
f i e l d   can  be  d i s t u r b e d   by  the  presence   in  said  zone  of  a  r e s p o n d e r  

5  equipped  with  a  tuned  c i r c u i t ,   there   being  p rovided   d e t e c t i o n   means 
for  d e t e c t i n g   such  d i s t u r b a n c e   and  a c t i v a t i n g   an  alarm  d e v i c e .  
Systems  of  t h i s   kind  are  known  in  va r ious   embodiments.  The  d i s t u r b a n c e  
takes  place  s e l e c t i v e l y ,   i . e .   at  a  p r e - d e t e r m i n e d   f r e q u e n c y ,   or  in  a  
p r e - d e t e r m i n e d   f r equency   range,   because  the  r e sponder   comprises   a  

10  tuned  c i r c u i t .   As  is  known,  the  f i e l d   d i s t u r b a n c e   by  a  r e sponde r   c a n  
be  d e t e c t e d   both  by  d e t e c t i n g   the  r e s u l t s   of  energy  a b s o r p t i o n   by  a  
responder   at  the  t r a n s m i s s i o n   side  of  the  system,  and  by  d e t e c t i n g  
the  s i g n a l s   sent   out  by  a  r e sponde r   in  r e a c t i o n   to  the  i n t e r r o g a t i o n  
f i e l d ,   by  means  of  a  r e c e i v e r .   By  the  s e l e c t i v e   a b s o r p t i o n ,   t h e  

15  energy  c o n t e n t s   of  the  t r a n s m i s s i o n   c i r c u i t   are  modula ted ,   w h i c h  
modula t ion   can  be  d e t e c t e d   by  means  of  an  envelope   d e t e c t o r ,   w h i c h  
may  c o n s i s t   of  a  s imple  diode.   This  envelope   d e t e c t o r   produces   a  
pulse  in  the  form  of  the  resonance   curve  of  the  tuned  c i r c u i t   of  t h e  
r e sponder .   This  form  is  known  and  the  d e t e c t e d   pulse  can  t h e r e f o r e  

20  be  compared  to  the  known  form.  S i m i l a r l y ,   when  using  a  r e c e i v e r  
r e c e i v i n g   s i g n a l s   sent   out  by  a  r e sponde r ,   a  pulse  can  be  d e t e c t e d  
which  has  the  form  of  the  resonance   c u r v e .  
The  form  of  the  d e t e c t e d   pulse   is  also  found  back  in  the  f r e q u e n c y  
spectrum  c o n t a i n e d   in  the  p u l s e .  

25  I n v e s t i g a t i o n s   have  shown  tha t   a  given  sweep  r a t e   and  Q  f a c t o r   o f  
the  r e sponder   c i r c u i t   are  a s s o c i a t e d   with  a  most  c h a r a c t e r i s t i c  
f requency  range  of  the  spectrum  of  the  r e sponder   p u l s e .  
This  f requency   range  has  a  lowest  f requency  fL  and  a  h i g h e s t   f r e q u e n c y  
fH.  There  are  v i r t u a l l y   no  s i g n a l   components  above  fR.  In  a  p r a c t i c a l  

30  system  fL  can  be  2  kHz  and  fH  6  kHz. 

I n t e r f e r e n c e ,   for  example,  noise  from  the  s y s t e m ' s   own  t r a n s -  
ce iver   c i r c u i t ,   e x t e r n a l   rad io   s i g n a l s ,   or  c r a c k l i n g   (caused  by  p a s s -  
ing  metal  o b j e c t s ,   such  as  p e r a m b u l a t o r s )   have  a  r a t h e r   f l a t   s p e c t r a l  
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d i s t r i b u t i o n .  

As  the  r e c e i v e r   has  a  l a r g e r   bandwidth  than  the  r e s p o n d e r   pu l se ,   e . g . ,  

a  bandwidth  of  up  to  25  kHz,  f r e q u e n c i e s   of  the  s p u r i o u s   s i g n a l s   b e -  

tween  6  and  25  kHz  are  t h e r e f o r e   also  r e c e i v e d .  

5  I t   can  then  be  conc luded   from  the  r a t i o   between  r e c e i v e d   f r e q u e n c y  

components  w i t h i n   the  f r equency   band  of  the  r e s p o n d e r   pu l se ,   2  to  6 

kHz,  and  those  o u t s i d e   the  f requency   band  whether   the  s i g n a l   r e c e i v e d  

is  a  spu r ious   s i g n a l   or  a  r e sponde r   p u l s e . .  

This  o p e r a t i o n a l   p r i n c i p l e   is  known  from  Dutch  p a t e n t   a p p l i c a t i o n  

10  No.  8202951.  

Although  t h i s   p r i n c i p l e   works  very  wel l   in  p r a c t i c e ,   t he re   i s  

yet  a  s i t u a t i o n   in  which  a  f a l s e   alarm  can  be  caused,   namely,  i f  

t he re   are  s p u r i o u s   s i g n a l s   whose  f requency  components  are  m a i n l y  

between  fr  and  fji  Such  s p u r i o u s   s i g n a l s   may  in  p r a c t i c e   have  t h e  

15  f o l l o w i n g   c a u s e .  

In  an  a n t i - s h o p - l i f t i n g   system  in  which  the  above  o p e r a t i o n a l  

p r i n c i p l e   is  a p p l i e d ,   the  a e r i a l   co i l   may  be  p laced   in  a,  g e n e r a l l y  

ch romium-p la t ed   m e t a l l i c   tube  which  is  e l e c t r i c a l l y   i n t e r r u p t e d   a t  

one  l o c a t i o n .   This  tube  has  both  a  mechanica l   c a r r i e r   f u n c t i o n   and  

20  a  s c r e e n i n g   f u n c t i o n   for  e l e c t r i c a l   f i e l d s .   As  the  tube  is  not  h i d d e n ,  

i t   is  p o s s i b l e   to  make  e l e c t r i c a l   con tac t   with  the  tube  from  the  o u t -  

s ide .   By  i n d u c t i v e   coup l i ng   with  the  a e r i a l   co i l , "   the  tube  c a r r i e s   a  

h i g h - f r e q u e n c y   v o l t a g e .   Now,  i f   the  tube  is  touched  by  m e t a l l i c   a r -  

t i c l e s ,   or  human  hands,   a  c u r r e n t   w i l l   s t a r t   to  flow  in  i t .  

25  The  making  and  b r e a k i n g   of  such  a  touch ing   c o n t a c t   c a u s e s  

c r a c k l i n g   i n t e r f e r e n c e .   In  the  case  of  c o n t a c t   with  m e t a l l i c   a r t i c l e s ,  

t h i s   c r a c k l i n g   i n t e r f e r e n c e   is  of  the  b road-band   type,   so  tha t   owing 

to  the  above  o p e r a t i o n a l   p r i n c i p l e   no  f a l s e   alarm  is  caused.  I f ,   how- 

ever ,   c o n t a c t   is  made  wi th   the  human  skin,   a  c r a c k l i n g   i n t e r f e r e n c e  

30  is  caused  which  is  not  of  the  broad-band  type,   but  only  causes  f r e -  

quency  components  of  up  to  about  6  kHz  in  the  r e c e i v e r .   This  n a r r o w -  

bandedness   is  caused  by  the  f ac t   tha t   the  skin  is  a  r e l a t i v e l y   p o o r  

c o n d u c t o r ,   owing  to  which  the  c o n d u c t i v i t y   of  the  j u n c t i o n   from  t h e  

tube  to  the  skin  is  p r o p o r t i o n a l   to  the  c o n t a c t i n g   a rea .   This  a r e a  

35  can  only  be  v a r i e d   at  a  l i m i t e d   r a t e ,   as  a  consequence   of  which  t h e  

c o n d u c t i v i t y   from  the  tube  to  the  skin  can  only  be  changed  s l o w l y  

and  c o n t i n u o u s l y   as  w e l l .  
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Consequen t ly ,   the  h i g h - f r e q u e n c y   impedance  of  the  a e r i a l   i s  
only  va r i ed   slowly  and  c o n t i n u o u s l y ,   so  tha t   the  c r a c k l i n g   i n t e r f e r e n c e  
p roduc t s   which  in  fac t   are  formed  by  the  modula t ion   of  the  h i g h -  
f requency  t r a n s m i s s i o n   s i g n a l   (=  c a r r i e r   wave)  as  a  r e s u l t   of  t h e  

5  impedance  v a r i a t i o n ,   only  have  a  l i m i t e d   bandwidth  as  wel l .   The 
r e s u l t   is  tha t   t ouch ing   the  s c r e e n i n g   tube  only  causes  c r a c k l i n g  
i n t e r f e r e n c e   in  the  f r equency   range  of  up  to  6  kHz,  i . e . ,   only  i n  
the  responder   pulse   band,  and  so  may  cause  a  f a l s e   a l a r m .  

It  is  an  o b j e c t   of  the  i n v e n t i o n   to  provide  an  e l e c t r o m a g n e t i c  
10  d e t e c t i o n   system  in  which  the  d e s c r i b e d   form  of  f a l s e   alarm,  tha t   i s  

to  say,  f a l s e   alarm  as  a  r e s u l t   of  a  spu r ious   s i g n a l   having  a  f r e q u e n c y  
spectrum  s u b s t a n t i a l l y   in  the  same  f r equency   range  as  the  f r e q u e n c y  
spectrum  of  a  r e sponde r   s i g n a l ,   is  s u p p r e s s e d .  

For  th i s   purpose ,   a cco rd ing   to  the  i n v e n t i o n ,   an  e l e c t r o m a g n e t i c  
15  d e t e c t i o n   system  of  the  kind  d e s c r i b e d   is  c h a r a c t e r i z e d   in  t ha t   t h e  

d e t e c t i o n   means  comprise   a  da rne l   f  or  p r o c e s s i n g   s i g n a l s   in  a  f r e q u e n c y  
band  co r r e spond ing   to  the  f r equency   band  of  a  s i g n a l   caused  by  a  
r e sponde r ,   and  tha t   a  b l ank ing   c i r c u i t   is  connected   to  said  c h a n n e l  
for  d e t e c t i n g   the  o c c u r r e n c e   in  sa id   channel   of  s i g n a l s   exceeding   a  

20  p r e - d e t e r m i n e d   t h r e s h o l d   va lue ,   and,  a f t e r   d e t e c t i n g   a  f i r s t   s i g n a l  
exceeding  said  t h r e s h o l d   va lue ,   in  r e sponse   to  one  or  more  f u r t h e r  
s i g n a l s   exceeding  said  p r e - d e t e r m i n e d   t h r e s h o l d   va lue ,   p roduc ing   a  
b lanking   s i g n a l   for  a  p r e - d e t e r m i n e d   time  i n t e r v a l   to  p reven t   a c t i v a -  
t ion  of  said  alarm  d e v i c e .  

25  The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  more  d e t a i l   h e r e i n a f t e r  
with  r e f e r e n c e   to  the  accompanying  d r a w i n g s .  

Fig.  1  i l l u s t r a t e s   the  r e l a t i o n s h i p   between  a  sweeping  f i e l d  
f requency  and  the  occu r r ence   of  r e s p o n d e r   p u l s e s ;  

Fig.  2  shows  an  example  of  a  known  d e t e c t i o n   system  c o m p r i s i n g  
30  means  for  p r e v e n t i n g   f a l s e   a l a r m ;  

Fig.  3  shows  an  example  of  a  system  acco rd ing   to  the  i n v e n t i o n ;  
and 

Figs.  4  and  5  i l l u s t r a t e   some  waveforms  o c c u r r i n g   in  the  a b -  
sence  and  in  the  p resence   of  spu r ious   s i g n a l s .  

35  Fig.  1  shows,  in  l i ne   A,  the  v a r i a t i o n   of  the  f requency   of  t h e  
i n t e r r o g a t i o n   f i e l d   of  a  s w e e p i n g - f r e q u e n c y   d e t e c t i o n   system.  The 
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f r e q u e n c y   f  of  the  i n t e r r o g a t i o n   f i e l d   swings  p e r i o d i c a l l y   r e l a t i v e  

to  a  f requency   fr .   The  f r equency   f  may  vary  s i n u s o i d a l l y ,   as  shown, 

but  may  also  vary  o t h e r w i s e ,   e . g . ,   in  sawtooth   form.  The  f requency  f r  

c o r r e s p o n d s   to  the  r e s o n a n t   f r equency   of  the  r e sponde r .   The  r e s o n a n t  

5  f r equency   of  the  r e sponde r   may  be  the  average   of  the  h ighes t   and  l o w -  

es t   f i e l d   f r equency ,   as  shown,  but  t h i s   is  not  s t r i c t l y   n e c e s s a r y .  
Line  B  of  Fig.  1  shows  the  moments  when  r e sponder   pulses   o c c u r .  

The  r e sponder   pu l ses   occur  at  eveiy  moment  when  the  f i e l d   f r e q u e n c y  
f  passes   the  r e s o n a n t   f r equency   f r ,   p rov ided   indeed  a  r esponder   i s  

10  p r e s e n t   in  the  i n t e r r o g a t i o n   f i e l d .   A c c o r d i n g l y ,   in  each  sweep  p e r i o d  
of  the  f i e l d   f r equency   a  r e sponde r   pu l se   occurs   twice ,   and  t h i s   a t  

p r e - d e t e r m i n e d   p o i n t s   of  t i m e .  

In  the  example  shown,  the  r e s p o n d e r   pu l se s   occur  at  i n t e r v a l s  

equal   to  ha l f   the  pe r iod   of  the  sweep  f r e q u e n c y .   In  p r a c t i c e ,   a s  
15  u s u a l ,   a  c e r t a i n   t o l e r a n c e   should  be  taken  in to   a c c o u n t .  

S t a r t i n g   from  the  f ac t   t h a t   -  in  a  d e t e c t i o n   system  with  a  

p e r i o d i c a l l y   sweeping  f i e l d   f r equency   -  r e s p o n d e r   pulses   can  o n l y  

occur   at  p r e - d e t e r m i n e d   p o i n t s   of  time  and  at  a  f ixed  rhythm,  i t   h a s  

a l r e a d y   been  t r i e d   in  the  pas t   to  supp re s s   c e r t a i n   kinds  of  f a l s e  

20  a l a r m .  

For  th i s   purpose ,   as  d e s c r i b e d   for  example  in  US  p a t e n t  

3 , 8 6 8 , 6 6 9 ,   use  is  made  of  time  s l o t   p u l s e s   de r i ved   from  the  f r e q u e n c y  

sweep  of  the  i n t e r r o g a t i o n   f i e l d .  

Line  C  in  Fig.  1  shows  these   time  s l o t   p u l s e s .   The  time  s l o t  

25  p u l s e s   are  g e n e r a t e d   in  the  t r a n s m i s s i o n   s e c t i o n   of  the  d e t e c t i o n  

system  and  are  high  at  the  moments  when  r e s p o n d e r   pulses   can  be  e x -  

p e c t e d .   The  time  s l o t   pu l se s   open  a  r e s p o n d e r   pu lse   ga t ing   c i r c u i t  

at  the  times  when  the  time  s l o t   pu l ses   are  high.   This  ga t ing   c i r c u i t  

then  passes   the  r e sponde r   pu l se s   to  the  r e s p o n d e r   pulse  d e t e c t o r .  

30  Fig.  2  shows  in  a  b lock   diagram  how  t h i s   known  t echn ique   i s  

a p p l i e d .  

In  a  r e c e i v e r /   d e t e c t o r   1,  the  h i g h - f r e q u e n c y   s i gna l   is  r e c t i f i e d ,  

w h e r e a f t e r   the  r e s p o n d e r   pu lse   is  s u p p l i e d   to  two  p a r a l l e l   g a t e s ,  

namely,  a  r e sponde r   pu lse   gate  2  and  an  i n t e r f e r e n c e   gate  4.  At  t h e  
35  time  when  a  r e sponde r   pu lse   is  expec ted ,   the  r e sponde r   pulse  gate  2 

is  opened  by  the  time  s l o t   pu l se   p  g e n e r a t e d   in  the  t r a n s m i t t e r  

s e c t i o n .   When  no  r e sponde r   pu lse   is  expec t ed ,   the  time  s lo t   pulse   i s  
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low.  The  r e sponder   pulse   gate  2  is  then  c l o s e d .  
Via  an  i n v e r t e r   6,  i n t e r f e r e n c e   gate  4  is  s i m u l t a n e o u s l y  

switched  open.  Spurious   s i g n a l s   can  then  be  d e t e c t e d   in  i n t e r f e r e n c e  
d e t e c t o r   5,  which  s u b s e q u e n t l y   b locks   the  r e sponder   pulse   d e t e c t o r   3 ,  

5  if  indeed  a  spu r ious   s i g n a l   is  d e t e c t e d .   During  the  r e c e p t i o n   o f  
i n t e r f e r e n c e ,   t h e r e f o r e ,   t h i s   i n s t a l l a t i o n   is  comple te ly   b l o c k e d ,  
and  no  alarm  can  be  g iven.   The  i n v e n t i o n   is  p r e d i c a t e d   on  the  f a c t  
tha t   the  r e sponder   pulse  i t s e l f   occupies   a  l i m i t e d   pe r iod   of  time  o f  
the  e n t i r e   f requency  sweep  pe r iod ,   and  tha t   a f t e r   the  time  i n t e r v a l  

10  of  the  f i r s t   r e sponder   pulse   a,  g e n e r a l l y   longer ,   time  i n t e r v a l  
fo l lows  in  which  a  r e sponde r   pulse  is  c e r t a i n   not  to  o c c u r .  

I f ,   during  t h i s   second  time  i n t e r v a l ,   pu lses   are  d e t e c t e d   a l l  
the  same,  such  pu l ses   o r i g i n a t e   with  c e r t a i n t y   from  spu r ious   s i g n a l s ,  
and  the  s i g n a l l i n g   should  be  b l o c k e d .  

15  Fi8-  3  shows  a  b lock  diagram  of  an  example  of  a  c i r c u i t   a c c o r d -  
ing  to  the  i n v e n t i o n   forming  pa r t   of  an  e l e c t r o m a g n e t i c   d e t e c t i o n  
system.  Figs.   4  and  5  show  a s s o c i a t e d   time  d i a g r a m s .  

Fig.  3  shows  d i a g r a m m a t i c a l l y   the  d e t e c t i o n   means  of  an  e l e c t r o -  
magnetic   d e t e c t i o n   system  acco rd ing   to  the  i n v e n t i o n .   Connected  t o  

20  an  a e r i a l   30  is  a  device  31  which  is  capable   of  r e c e i v i n g   s i g n a l s  
caused  by  the  p resence   of  a  r e s p o n d e r .   The  a e r i a l   30  may  be  the  same 
a e r i a l   as  is  used  for  g e n e r a t i n g   the  i n t e r r o g a t i o n   f i e l d   or  a  s e p a r a t e  
a e r i a l ,   depending  on  the  f ac t   whether   the  system  works  by  the  a b s o r p -  
t ion   p r i n c i p l e   or  by  the  t r a n s m i s s i o n   p r i n c i p l e .  

25  In  both  cases  the  i n v e n t i o n   is  a p p l i c a b l e .  
As  d e s c r i b e d ,   for  example,  in  the  above  Dutch  pa t en t   a p p l i c a -  

t ion   8202951,  the  a p p a r a t u s   31  may  comprise  means  for  e l i m i n a t i n g   s o -  
c a l l e d   out-band  s i g n a l s ,   i . e . ,   s pu r ious   s i g n a l s   having  a  f r e q u e n c y  
ou t s ide   the  sweep  f requency   b a n d .  

30  The  a p p a r a t u s   31  does  not  by  i t s e l f   form  par t   of  the  i n v e n t i o n ,   | 
and  w i l l   t h e r e f o r e   not  be  d e s c r i b e d   in  any  d e t a i l   h e r e i n .   j 

The  output   of  a p p a r a t u s   31  is  connected   to  an  a m p l i f i e r   32  \ 
with  au tomat ic   gain  c o n t r o l   (AGC).  The  ou tput   s i g n a l s   of  the  a m p l i f i e r  
c o n s i s t   of  noise   and  of  s i g n a l s   r e s u l t i n g   from  s i g n a l s   r e c e i v e d   by 

35  the  d e t e c t i o n   means  and  having  a  f requency   w i t h i n   the  sweep  f r e q u e n c y  
band .  
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In  a  manner  s i m i l a r   to  tha t   d e s c r i b e d   in  N e t h e r l a n d s   p a t e n t  

a p p l i c a t i o n   8202951,  the  output   s i g n a l s   from  a m p l i f i e r   32  are  s u p p l i e d  

to  a  d i s c r i m i n a t o r   f i l t e r   device   compr is ing   two  channe l s   and  s e r v i n g  

to  take   s o - c a l l e d   in-band  spu r ious   s i g n a l s   into  account   in  a c t u a t i n g  

5  an  a la rm  d e v i c e .  

The  d i s c r i m i n a t o r   f i l t e r   device   comprises  a  l o w - f r e q e n c y  

channe l   i n c l u d i n g   a  low-pass   f i l t e r   33,  an  a m p l i f i e r   34  and  a  d i o d e  

d e t e c t o r   or  r e c t i f i e r   35.  The  l ow- f r equency   channel   can  p rocess   s i g -  

na l s   hav ing   a  f r equency   between  fL  and  fg,  i . e . ,   s i g n a l s   having  a  

10  f r e q u e n c y   c o r r e s p o n d i n g   to  the  f r equency   of  r e sponder   pu l se   s i g n a l s .  

In  a  p r a c t i c a l   embodiment,  the  c u t - o f f   f requency  of  the  l o w - p a s s  

f i l t e r   33  may  be  at  6  kHz. 

The  d i s c r i m i n a t o r   f i l t e r   device  f u r t h e r   comprises  a  h i g h - f r e q u e n c y  

channe l   i n c l u d i n g   a  h i g h - p a s s   f i l t e r   36,  an  ( a d j u s t a b l e )   a m p l i f i e r   37 

15  and  a  d iode   d e t e c t o r   or  r e c t i f i e r   38.  The  h i g h - f r e q u e n c y   channel   c an  

p r o c e s s   o u t p u t   s i g n a l s   from  a m p l i f i e r   32  having  f r e q u e n c i e s   h i g h e r  

than  fu.  In  a  p r a c t i c a l   embodiment,  the  h i g h - f r e q u e n c y   channel   c a n  

p r o c e s s   ( s p u r i o u s )   s i g n a l s   having  f r e q u e n c i e s   of  between  6  kHz  a n d ,  

e . g . ,   25  kHz.  

20  The  ou tpu t   of  the  l ow- f r equency   channel   is  connec ted   to  a  p o s i -  

t i v e   i npu t   of  a  summator  39,  and  the  output   of  the  h i g h - f r e q u e n c y  

channe l   is  connec ted   to  a  n e g a t i v e   input   of  summator  39.  The  o u t p u t  

of  summator  39  is  in  turn  connected   to  an  i n t e g r a t o r   4 0 . .  

A c c o r d i n g l y ,   an  output   s i g n a l   from  the  h i g h - f r e q u e n c y   c h a n n e l  

25  causes   a  d e c r e a s e   of  the  output   s i g n a l   from  the  i n t e g r a t o r ,   w h e r e a s  

an  o u t p u t   s i g n a l   from  the  l o w - f r e q u e n c y   channel   causes  an  i n c r e a s e  

of  the  o u t p u t   s i g n a l   from  the  i n t e g r a t o r .  

F u r t h e r m o r e ,   connected   to  the  output   of  a m p l i f i e r   34  of  t h e  

l o w - f r e q u e n c y   channel   is  an  ( a d j u s t a b l e )   AGC-detector   41,  w h i c h  

30  c o n t r o l s   the  gain  of  the  a m p l i f i e r   32  in  such  a  manner  t h a t   the  t o p s  

of  the  s i g n a l   pu l s e s   at  the  ou tput   of  a m p l i f i e r   34  keep  a  s u b s t a n t i a l -  

ly  c o n s t a n t   l e v e l .  

Summator  39  is  a r ranged   so  t ha t   the  n e g a t i v e   input   is  more 

s e n s i t i v e   than  the  p o s i t i v e   i n p u t ,   so  t h a t ,   at  r e s t ,   when  the  d i s -  

35  c r i m i n a t o r   f i l t e r   device  only  passes   b road-band   no i se   (2-25  kHz) 

the  o u t p u t   s i g n a l   from  i n t e g r a t o r   40  is  low  and  no  a larm  s i g n a l   c a n  

be  g i v e n .  
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When  a  r e sponder   pulse  is  r e c e i v e d ,   then  as  a  r e s u l t   of  t h e  
o p e r a t i o n   of  the  AGC,  which  keeps  the  top  s i gna l   l e v e l ,   i . e . ,   t h e  
top  of  the  r e sponder   pu l se ,   at  the  ou tput   of  a m p l i f i e r   34  c o n s t a n t ,  
the  gain  of  the  p r e c e d i n g   a m p l i f i e r   32  w i l l   dec rease   and  hence  t h e  

5  noise  in  the  i n t e r f e r e n c e   channel   ( i . e . ,   the  h i g h - f r e q u e n c y   c h a n n e l )  
w i l l   dec rease .   As  the  r e sponder   pulse   c o n t a i n s   no  f requency   compo- 
nents  in  excess  of  6  kHz,  the  i n t e g r a t o r   w i l l   no  longer   be  c o n t r o l l e d  
downwards,  but  w i l l   be  c o n t r o l l e d   upwards  by  the  output   of  d e t e c t o r  
35.  At  a  given  moment,  the  output   v o l t a g e   of  i n t e g r a t o r   40  w i l l  

10  exceed  a  d e t e c t i o n   t h r e s h o l d   r ecorded   in  a  comparator   42  c o n n e c t e d  
to  the  i n t e g r a t o r ,   and  as  a  r e s u l t   a c t u a t e   an  a larming  c i r c u i t   43 .  

It  w i l l   now  be  c l ea r   tha t   a  spu r ious   s i gna l   c o n t a i n i n g   j u s t  
f requency  components  in  the  range  of  2-6  kHz  wi l l   also  cause  a n  
alarm.  To  suppress   such  an  alarm,  a  b l a n k i n g   c i r c u i t   12  is  a d d e d .  

15  The  o p e r a t i o n   of  c i r c u i t r y   12  w i l l   be  e l u c i d a t e d   with  r e f e r e n c e  
to  Figs.   4  and  5.  A  pulse  d e t e c t o r   8  connec ted   to  the  ou tput   of  am- 
p l i f i e r   34  in  the  r esponder   pulse  channel   forms  a  pulse  P,  so  l o n g  
as  the  ( nega t i ve )   top  of  a  r e sponde r   pulse   R  (see  Fig.  4,  l i ne   1) 
exceeds  a  p r e - d e t e r m i n e d   d e t e c t i o n   t h r e s h o l d   D  ( l ine   2)  r eco rded   i n  

20  pulse  d e t e c t o r   8.  This  pulse  causes  a  t imer  pulse  Pt  ( l ine   4)  t o  
s t a r t   at  the  l ead ing   edge  in  a  delay  c i r c u i t   9  connected  to  p u l s e  
d e t e c t o r   8.  The  t r a i l i n g   edge  of  pu lse   Pt  a c t i v a t e s   a  time  s l o t  
g e n e r a t o r   10,  which  g e n e r a t e s   a  time  s l o t   pulse   Pe  ( l ine   5 ) .  

The  output   of  the  time  s l o t   g e n e r a t o r   is  connected  to  an  i n p u t  
25  of  an  AND  ga t ing   device  11.  The  o ther   input   of  the  AND  ga t ing   d e v i c e  

11  is  connected  to  the  output   of  pulse   d e t e c t o r   8.  Fu r the rmore ,   t h e  
output   of  ga t ing   device  11  is  connec ted   to  a  n e g a t i v e   input   14,  w h i c h  
is  s e p a r a t e   in  t h i s   example  of  the  summator .  

So  long  as  the  time  s lo t   pulse   Pe  is  high,   the  ga t ing   d e v i c e  
30  11  is  in  the  open  c o n d i t i o n ,   so  tha t   the  pu l ses   from  pulse  d e t e c t o r   8 

are  passed  to  the  summator  13.  A  pu lse   which  passes   gate  11  ( b l o c k i n g  
pulse  Pb,  see  l ine   6/  Fig.  5),  does  causes  the  i n t e g r a t o r   ou tpu t   t o  
be  immedia te ly   decreased   to  zero ,   i n d e p e n d e n t l y   of  the  o ther   i n p u t  
v o l t a g e s   of  a  summator  and  thus  b lock ing   alarm  s i g n a l s .  

35  Fig.  4  shows  that   r e sponde r   pu l se s   R  do  not  give  r i s e   to  b l o c k -  
ing  pu l ses   in  gate  11  (see  l i ne   6),  while   Fig.  5  shows  tha t   ( p u l s e )  
i n t e r f e r e n c e   S  of  an  i r r e g u l a r   p a t t e r n   does  cause  b lock ing   pu l s e s   Pb 
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in  gate  11,  so  tha t   alarm  s i g n a l s   are  b l o c k e d .  

Fig.  5  shows  s i m i l a r l y   to  Fig.  4  s i g n a l s   o c c u r r i n g   in  t h e  

b l ank ing   c i r c u i t r y ,   but  now  for  the  case  tha t   a  spu r ious   pulse   s i g n a l  

S  appears   at  the  ou tput   of  a m p l i f i e r   34  and  hence  at  the  input   o f  

5  pulse  d e t e c t o r   8.  Unlike  a  r e s p o n d e r   pulse   R,  such  a  s i g n a l   w i l l  

g e n e r a l l y   comprise   a  number  of  c l o s e l y - s p a c e d   s u c c e s s i v e   p e a k s ,  

which  wi th   a  c o r r e c t   s e l e c t i o n   of  the  d e t e c t i o n   t h r e s h o l d   of  p u l s e  

d e t e c t o r   8  w i l l   exceed  t h i s   t h r e s h o l d ,   as  i n d i c a t e d   in  Fig.  5  for  t h e  

n e g a t i v e   peaks  S ^ - S g .   S i m i l a r l y   to  a  r e sponder   pulse   R,  peak  S±  g i v e s  

10  r i s e   to  an  ou tpu t   pulse   P  ̂ of  the  pulse   d e t e c t o r   8,  and  the  o u t p u t  

pulse  Pĵ   in  t u rn   causes  a  t imer   pu lse   Pt,  which  again  r e s u l t s   in  a  

time  s l o t   pu l se   Pe.  Peak  S2  f a l l s   w i t h i n   the  d u r a t i o n   of  pu lse   Pt  and  

thus  has,  no  e f f e c t .   Peak  S3  ,  however,  f a l l s   w i t h i n   time  s l o t   p u l s e  

Pe  and  is  t hus ,   j u s t   as  peaks  S4,  S5,  S?,  Sg  and  Sg  (in  pa r t ) ,   p a s s e d  

15  by  gate  11  in  the  form  of  pu l se s   Pb,  Pb'  and  Pb"  (see  l i n e   6  of  F i g .  

5 ) .  

However,  i f   in  a d d i t i o n   to  t h i s   (pu lse)   i n t e r f e r e n c e   S  a  

r e s p o n d e r   s i g n a l   is  r e c e i v e d ,   and  t h i s   s i g n a l   is  s t r o n g e r   than  t h e  

i n t e r f e r e n c e ,   the  AGC  o p e r a t i o n   w i l l   a t t e n u a t e   the  spu r ious   s i g n a l ,  

20  so  tha t   the  i n t e r f e r e n c e   no  longer   produces   pu l ses   in  pu lse   d e t e c t o r  

8.  There  i s ,   a c c o r d i n g l y ,   no  b l o c k i n g ,   and  an  alarm  does  go  off   ( a n d  

r i g h t l y   s o ) .  

This  shows  t h a t   the  b l a n k i n g   c i r c u i t   does  not  cause  a b s o l u t e  

b l o c k i n g ,   as  is  the  case  wi th   o the r   known  ( s h o p - l i f t i n g )   d e t e c t i o n  

25  sys tems,   but  causes   a  dec rea se   in  d e t e c t i o n   s e n s i t i v i t y   d e p e n d i n g  

on  the  l e v e l   of  the  s p u r i o u s   s i g n a l .  

In  t h i s   way,  a  d e t e c t i o n   system  i n c o r p o r a t i n g   the  above  o p e r a -  

t i o n a l   p r i n c i p l e s   f u n c t i o n s   in  an  op t imal   manner  under  a l l   c o n d i t i o n s .  

I t   is  noted   t h a t ,   in  p r a c t i c e ,   the  d u r a t i o n   of  pu l se s   Pt,   i . e . ,  

30  the  de lay   caused  by  delay  c i r c u i t r y   9,  may  be,  e . g . ,   0.25  msec.  T h i s  

delay  should   be  chosen  so  t h a t   any  width  of  a  r e sponde r   pulse   R 

which  occurs   in  p r a c t i c e   at  the  l e v e l   of  d e t e c t i o n   t h r e s h o l d   D  l e a d s  

to  a  pu l se   Pĵ   which  l a s t s   no  longer   than  P t .  

The  time  s l o t   pu lse   Pe  may,  in  a  p r a c t i c a l   a p p a r a t u s ,   l a s t   e . g .  

35  2  msec .  

I t   is  f u r t h e r   noted  t h a t ,   a f t e r   the  f o r e g o i n g ,   v a r i o u s   m o d i f i -  

c a t i o n s   w i l l   r e a d i l y   occur  to  those   s k i l l e d   in  the  a r t .   Thus  t h e  
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pulse  d e t e c t o r   may  be  a r r anged   to  r eac t   to  p o s i t i v e   peaks  e x c e e d i n g  

a  p o s i t i v e   p r e - d e t e r m i n e d   t h r e s h o l d .  

Fu r the rmore ,   the  pulse   d e t e c t o r   8  could  be  combined  with  t h e  

delay  device  9.  Also,  summator  39  and  i n t e g r a t o r   40  could  be  combined 

5  to  form  a  s i n g l e   i n t e g r a t o r   with  a  p o s i t i v e   and  a  n e g a t i v e   input   and 

an  a d d i t i o n a l   n e g a t i v e   input   14  or  a  r e s e t   i npu t .   As  the  normal  n e g a -  
t ive   input   of  the  summator  is  more  s e n s i t i v e   than  the  p o s i t i v e   i n p u t ,  

a  good  s u p p r e s s i o n   of  spu r ious   s i g n a l s   can  in  c e r t a i n   s i t u a t i o n s   a l s o  

be  ob t a ined   if  the  ou tput   of  gate  11  is  connec ted   to  the  ( n o r m a l )  

10  n e g a t i v e   input   of  the  summator .  

The  b l ank ing   c i r c u i t   12  can  even  be  a p p l i e d   f u l l y   i n d e p e n d e n t l y  
of  the  way  in  which  s i g n a l s   in  the  f requency  band  a s s o c i a t e d   with  t h e  

f requency  band  of  the  r e sponder   pulses   are  o b t a i n e d   and  f u r t h e r   p r o -  
cessed  s e p a r a t e l y   from  the  s i g n a l s ,   ou t s ide   t ha t   b a n d .  

15  These  and  s i m i l a r   m o d i f i c a t i o n s   are  c o n s i d e r e d   to  f a l l   w i t h i n  

the  scope  of  the  i n v e n t i o n .  
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*  C L A I M S   * 
i 

1.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  which,  in  o p e r a t i o n *  

by  means  of  at  l e a s t   one  t r a n s m i s s i o n   a e r i a l   c o i l ,   g e n e r a t e s   a  ' 

s w e e p i n g - f r e q u e n c y   i n t e r r o g a t i o n   f i e l d   in  a  d e t e c t i o n   zone,  w h i c h  

f i e l d   can  be  d i s t u r b e d   by  the  p r e sence   in  said  zone  of  a  r e s p o n d e r  

5  equ ipped   wi th   a  tuned  c i r c u i t ,   t he re   being  provided  d e t e c t i o n   means 

for  d e t e c t i n g   such  d i s t u r b a n c e   and  a c t i v a t i n g   an  alarm  d e v i c e ,  

c h a r a c t e r i z e d   in  tha t   said  d e t e c t i o n   means  comprise  a  channel   ( 3 3 - 3 5 )  

for  p r o c e s s i n g   s i g n a l s   (R,S)  in  a  f r equency   band  c o r r e s p o n d i n g   to  t h e  

f r e q u e n c y   band  of  a  s i g n a l   (R)  caused  by  a  r e sponde r ,   and  t ha t   a  

10  b l a n k i n g   c i r c u i t   (12)  is  connec ted   to  sa id   channel   for  d e t e c t i n g   t h e  

o c c u r r e n c e   in  sa id   channel   (33-35)  of  s i g n a l s   exceeding  a  p r e -  

d e t e r m i n e d   t h r e s h o l d   va lue ,   and,  a f t e r   d e t e c t i n g   a  f i r s t   s i g n a l   e x -  

ceed ing   sa id   t h r e s h o l d   va lue ,   in  r e sponse   to  one  or  more  f u r t h e r   .  j 

s i g n a l s   e x c e e d i n g   said  p r e - d e t e r m i n e d   t h r e s h o l d   va lue ,   p roduc ing   a  

15  b l a n k i n g   s i g n a l   (Pb)  for  a  p r e - d e t e r m i n e d   time  i n t e r v a l   to  p r e v e n t  

a c t i v a t i o n   of  sa id   alarm  device   (43)  . 
2.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  c laimed  in  claim  1, 

c h a r a c t e r i z e d   in  tha t   the  b l ank ing   c i r c u i t   comprises   a  pu lse   d e t e c t o r  

(8)  which  p roduces   a  pulse  (Pj_)  as  soon  as  a  s i g n a l   o c c u r r i n g   i n  

20  s a i d   channe l   (33-35)  passes   sa id   p r e - d e t e r m i n e d   t h r e s h o l d   and  t h a t ,  

in  r e s p o n s e   to  such  pulse  (P^)  a  time  s l o t   g e n e r a t o r   (10)  is  a c t u a t e d  

to  open  a  g a t i n g   c i r c u i t   (11)  for  a  pre-determine-.d  time  i n t e r v a l ,   t h e  

o u t p u t   of  the  pulse   d e t e c t o r   (8)  being  a lso  connected  to  said  g a t i n g  

c i r c u i t .  

25  3.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  c laimed  in  claim  2 ,  

c h a r a c t e r i z e d   in  t ha t   the  time  s l o t   g e n e r a t o r   (10)  is  a c t u a t e d   w i t h  

a  p r e - d e t e r m i n e d   delay  a f t e r   the  b e g i n n i n g   of  the  pu lse   ( P ^ ) .  

4.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  claimed  in  any  one  j 

of  the  p r e c e d i n g   c la ims ,   c h a r a c t e r i z e d   by  a  s i g n a l   ampl i tude   d e t e c -  

30  tor   (41)  connec t ed   to  the  channel   (33 -35) ,   which  c o n t r o l s   the  g a i n  

of  an  a m p l i f i e r   (33)  p reced ing   the  channel   in  such  a  manner  tha t   t h e  

maximum  s i g n a l   l e v e l   in  the  channel   remains   s u b s t a n t i a l l y   c o n s t a n t .   > 

5.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  claimed  in  any  o f  

the  p r e c e d i n g   c l a ims ,   c h a r a c t e r i z e d   in  t h a t   the  l eng th   of  the  p r e -  
35  d e t e r m i n e d   time  i n t e r v a l   is  set   so  t ha t   the  p r e - d e t e r m i n e d   time  i n -  
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t e r v a l   ends  j u s t   be fore   the  moment  when,  on  the  ground  of  the  sweep 
of  the  f requency  of  the  i n t e r r o g a t i o n   f i e l d ,   a  next  r e sponde r   p u l s e  

can  be  e x p e c t e d .  

6.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  c laimed  in  any  o f  

5  the  p receding   c la ims ,   c h a r a c t e r i z e d   in  tha t   the  output   of  the  c h a n n e l  

(32-35)  for  the  p r o c e s s i n g   of  s i g n a l s   in  the  f requency   band  

co r r e spond ing   to  the  f r equency   band  of  a  s i gna l   caused  by  a  r e s p o n d e r  
is  connected  to  the  p o s i t i v e   input   of  an  i n t e g r a t i n g   device  ( 3 9 , 4 0 )  
and  that   the  output   of  the  b l ank ing   c i r c u i t   is  connected   to  a  n e g a t i v e  

10  input   of  said  i n t e g r a t i n g   d e v i c e .  

7.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  claimed  in  claim  6 ,  
c h a r a c t e r i z e d   in  tha t   the  n e g a t i v e   input   of  said  i n t e g r a t i n g   d e v i c e  

is  more  s e n s i t i v e   than  the  p o s i t i v e   i n p u t .  
8.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  claimed  in  claim  6 ,  

15  c h a r a c t e r i z e d   in  tha t   said  n e g a t i v e   input  is  a  r e s e t   i n p u t .  
9.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  claimed  in  any  of  t h e  

p reced ing   c la ims,   c h a r a c t e r i z e d   in  tha t   the  channel   (32-35)  c o m p r i s e s  

a  low-pass  f i l t e r   (33),   an  a m p l i f i e r   (34)  connected   to  said  f i l t e r ,  
and  a  r e c t i f i e r   (35)  connec ted   to  the  output   of  said  a m p l i f i e r .  

20  10.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  claimed  in  claim  9 ,  
c h a r a c t e r i z e d   in  tha t   the  b l ank ing   c i r c u i t   is  connected   to  the  o u t p u t  
of  the  a m p l i f i e r .  

11.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  claimed  in  claim  9 

or  10,  c h a r a c t e r i z e d   in  tha t   the  s i gna l   ampl i tude   d e t e c t o r   (41)  i s  
25  connected  to  the  output   of  the  a m p l i f i e r   (34)  . 

12.  An  e l e c t r o m a g n e t i c   d e t e c t i o n   system  as  claimed  in  any  o f  
the  p reced ing   c la ims ,   c h a r a c t e r i z e d   in  tha t   the  channel   (33-35)  fo rms  

par t   of  a  d i s c r i m i n a t o r   f i l t e r   device  which  comprises   a  second  c h a n n e l  

(36-38)  p a r a l l e l - c o n n e c t e d   to  said  channel   (33-35)  and  a r r anged   f o r  
30  p r o c e s s i n g   s i g n a l s   o u t s i d e   the  f requency  band  c o r r e s p o n d i n g   to  t h e  

f requency  of  a  s i g n a l   caused  by  a  r e sponde r ,   the  output   of  the  s e c o n d  
channel  being  connected  to  a  n e g a t i v e   input   of  an  i n t e g r a t i n g   d e v i c e  

(39 ,40) ,   and  the  output   of  the  channel   (33-35)  being  connected   to  a  
p o s i t i v e   input  of  the  i n t e g r a t i n g   device ,   the  output   of  the  b l a n k i n g  

35  c i r c u i t   (12)  being  connec ted   to  a  nega t i ve   input   of  the  i n t e g r a t i n g   ^  
device  . 
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