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@)  Combined  influence  magnetic  passive-microwave  active  triggering  device  for  the  activation  of  anti-tank  mines  and  the  like. 

The  triggering  device  is  capable  of  detecting  automatic- 
ally,  by  a  magnetic  sensor  (5),  the  approach  of  a  target  of 
particular  characteristics  and  its  entering  a  zone  near  to  the 
vertical  (B)  of  the  mine  (M).  Such  a  device  comprises  a  pas- 
sive  magnetic  receiving  transducer,  non-directional  in  the 
azimuthal  plane,  and  a  microwave  transceiving  transducer 
having  a  reception/transmission  lobe  conically  shaped,  with 
its  axis  coinciding  with  the  longitudinal  axis  (B)  of  the  cylin- 
drical  body  of  the  mine  (M).  Whenever  the  first  transducer 
detects  a  moving  ferromagnetic  target  within  a  preset  zone, 
generates  an  alerting  signal  for  the  second  transducer  which 
is  activated  in  order  to  detect  the  effective  presence  of  a 
target  within  the  damaging  zone  of  the  mine. 



The  p r e s e n t   i n v e n t i o n   c o n c e r n s   an  e l e c t r o n i c   s e n s i n g  

d e v i c e   or  t r i g g e r i n g   m e c h a n i s m   f o r   t he   a c t i v a t i o n   o f  

a n t i - t a n k   l a n d   m i n e s   and  the   l i k e ,   c a p a b l e   of   d i s c r i m i n a t  

ing  the   e f f e c t i v e   p r e s e n c e   of  a  t a r g e t   c o n s i s t i n g   of   a  

h e a v y ,   t r a c k e d   or  w h e e l e d ,   v e h i c l e   w i t h i n   a  w e l l   d e t e r m i n  

ed  zone  of  i m p a i r m e n t   c e n t e r e d   on  the   v e r t i c a l   of  t h e  

d e v i c e ,   or  o t h e r w i s e   c e n t e r e d   on  t he   l o n g i t u d i n a l   a x i s   o f  

the   d e v i c e ,   as  w e l l   as  of  d i s c r i m i n a t i n g ,   w i t h i n   l i m i t s  

w h i c h   w i l l   be  i n d i c a t e d   l a t e r ,   the   v a r i o u s   p o s s i b l e   t y p e s  

of  t a r g e t   and  of  d e t e r m i n i n g   c o n s e q u e n t l y   t he   a c t i v a t i o n  

a g a i n s t   the   t y p e   or  c l a s s   of  t a r g e t   w h i c h   i t   is  d e s i r e d  

to  i n t e r c e p t .  

I n f l u e n c e   t y p e   t r i g g e r i n g   d e v i c e s   f o r   l a n d   m i n e s   c a p a b l e  

of  s e n s i n g   the   p r o x i m i t y   of  a  t a r g e t   of  t he   a r m o r e d   t a n k  

t y p e   or  s i m i l a r   a re   known,   and  t h e y   a re   c a p a b l e ,   to  a  c e r  

t a i n   e x t e n t ,   of  c a u s i n g   the   a c t i v a t i o n   of  t h e   mine  w i t h i n  

a  maximum  d i s t a n c e   r e l a t i v e   to  t he   e n s u r e d   i m p a i r m e n t   r a -  

d i u s   of  the   m i n e .  

Whi le   p r o v i d i n g   the   c o r r e c t   o p e r a t i o n   of   t he   f i r i n g   m e -  

c h a n i s m   when  the   t a r g e t   p a s s e s   d i r e c t l y   o v e r   t he   i n f l u e n c e -  

b a s e d   s y s t e m ,   such   d e v i c e s   do  n o t   a l l o w ,   b u t   to  a  l i m i t e d  

e x t e n t ,   to  p r e v e n t   t he   a c t i v a t i o n   of  the   mine  f o r   t he   t a r -  

ge t   p a s s i n g   o u t s i d e   t he   s e n s o r ,   at  d i s t a n c e s   s u c h   as  t h a t  

i t   is  i m p o s s i b l e   to  e n s u r e   i m p a i r m e n t   and  t h e   c o n s e q u e n t  

i n u t i l i z a t i o n   of  t h e   t a r g e t   i t s e l f .  



In  o t h e r   w o r d s ,   i f   s u c h   d e v i c e s   a re   c a l i b r a t e d   to  o p e -  

r a t e   u n d e r   the   t a r g e t   w i t h   maximum  r e l i a b i l i t y ,   f o r   a n y  

k i n e m a t i c   c o n d i t i o n ,   t h e y   h a v e ,   in  g e n e r a l ,   the   t e n d e n c y  

to  a c t i v a t e   t h e m s e l v e s   a l s o   f o r   t he   t a r g e t   p a s s i n g   a t  

d i s t a n c e s   g r e a t e r   t h a n   t h o s e   of   c e r t a i n   i m p a i r m e n t   of   t h e  

t a r g e t ,  t h u s   r e d u c i n g   t he   e f f i c i e n c y   of  a  mine  f i e l d .  

F u r t h e r m o r e ,   t he   n e c e s s i t y   to  m i n i m i z e   s u c h   an  i n c o n v e -  

n i e n c e   r e s u l t s   in  an  a c c e n t u a t e d   s o p h i s t i c a t i o n   and  c o m -  

p l e x i t y   of   t h e   e l e c t r o n i c   c i r c u i t s   f o r   s i g n a l   p r o c e s s i n g  

a s s o c i a t e d   to  t he   s e n s o r s   w i t h   an  a t t e n d a n t   r e d u c t i o n   o f  

r e l i a b i l i t y   and  an  i n c r e a s e   of   c o s t s .  

A  f u r t h e r   r e d u c t i o n   of   t h e   c i t e d   i n c o n v e n i e n c e   c o n s i s t s  

in  c o n s i d e r a b l y   i n c r e a s i n g   t h e   d e s t r u c t i v e   c a p a c i t y   o f  

t h e   mine  i t s e l f ,   b u t ,   c l e a r l y ,   t h i s   can   o n l y   t a k e   p l a c e  

to  t he   e x p e n s e   of  c o n t a i n m e n t   of  t he   d i m e n s i o n s   and  t h e r e -  

f o r e   i t   is   i m p o s s i b l e   i t s   a p p l i c a t i o n   in  t h e   c a s e   of   m i n e s  

w h i c h   n e c e s s a r i l y   must   be  of  r e d u c e d   s i z e .  

I t   is   t h e   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n , ,  t o   p r o v i d e  

a  c o m b i n e d   i n f l u e n c e   m a g n e t i c   p a s s i v e - m i c r o w a v e   a c t i v e  

t r i g g e r i n g   d e v i c e ,   of  s i m p l e   u t i l i z a t i o n ,   w h i c h   does   n o t  

n e e d   p a r t i c u l a r l y   c o m p l e x   e l e c t r o n i c s ,   c a p a b l e   of   d e t e c t i n g  

t h r o u g h   a  m a g n e t i c   s e n s o r ,   in  a  c o m p l e t e l y   a u t o m a t i c  

f a s h i o n ,   t he   a p p r o a c h   of  a  t a r g e t   of   p a r t i c u l a r   m a g n e t i c  

c h a r a c t e r i s t i c s ,   and  i t s   e n t e r i n g   a  zone  n e a r   to  t h e   v e r -  

t i c a l   of  the   m i n e ;   of  a l e r t i n g   and  e n a b l i n g ,   a t   t h i s   p o i n t ,  

an  a c t i v e   m i c r o w a v e   t y p e   ( r e c e i v i n g / t r a n s m i t t i n g )   s e n s o r ,  

h a v i n g   a  d i r e c t i v i t y   l o b e   of  the   same  s h a p e   as  t h e  

i m p a i r m e n t   cone  of   t he   m i n e ,   c a p a b l e   of  d i s c r i m i n a t i n g   t h e  

e f f e c t i v e   p r e s e n c e   of  a  t a r g e t   w i t h i n   t he   cone  o f  

i m p a i r m e n t   and  c o n s e q u e n t l y   of  s e n d i n g   an  a c t i v a t i o n  

s i g n a l   to  the   f i r i n g   c i r c u i t s .  



C l e a r l y ,   s a i d   d e v i c e   may  o p e r a t e   o n l y   i f   t he   t r a n s m i s -  

s i o n   l o b e   of  the   m i c r o w a v e   t r a n s m i t t e r - r e c e i v e r   is   d i r e c t l y  

i n t e r e s t e d   by  the   o u t l i n e   of  the   t a n k ,   and  t h u s ,   o n l y   i n  

the   p r e s e n c e   of  an  e f f e c t i v e   t a r g e t ,   i t   is  p o s s i b l e   t o  

have  the   o p e r a t i o n   ( t h e   d e t o n a t i o n   of  t he   m i n e ) .  

F u r t h e r m o r e ,   e n a b l i n g   of  t h e   a c t i v e   s e n s o r   t a k e s   p l a c e  

o n l y   i f   t h e r e   is  a  p r i o r   m a g n e t i c   a l a r m   and  t h e r e f o r e   t h e  

e n e r g y   c o n s u m p t i o n ,   t y p i c a l   of  an  a c t i v e   e l e m e n t ,   is   d r a -  

s t i c a l l y   r e d u c e d ,   a l l o w i n g   t h e   u t i l i z a t i o n   of  i n t e r n a l  

b a t t e r i e s   of  low  c a p a c i t y   f o r   l o n g   p e r i o d s   of  t i m e .  

N a t u r a l l y ,   in  the   c a s e   of  an  a l e r t   w h i c h   is  no t   f o l l o w e d  

by  the  p a s s a g e   of  the   t a r g e t   w i t h i n   t h e   cone  of  i m p a i r m e n t  

of  the  m i n e ,   t he   d e v i c e ,   a f t e r   a  p r e s e t   p e r i o d   of  t i m e ,  

r e s u m e s   a u t o m a t i c a l l y   the   o r i g i n a l   s t a t u s .  

With  the  aim  of  b e t t e r   i l l u s t r a t i n g   the   o b j e c t s   and  t h e  

o p e r a t i o n   of  the   d e v i c e ,   a  p o s s i b l e   n o n - l i m i t i n g   e m b o d i m e n t  

a p p l i e d   to  an  a n t i - t a n k   mine  f o r   d i s s e m i n a t i o n   is  i l l u s t r a t  

ed  w i t h   the   u n d e r s t a n d i n g   t h a t   such   an  e m b o d i m e n t   is   n o t  

l i m i t a t i v e   and  i t   is  d e s c r i b e d   s o l e l y   by  way  of  e x a m p l e .  

In  t he   d r a w i n g s :  

FIGURE  1  shows  a  s k e t c h   of  t he   d e v i c e   a s s e m b l e d   on  a  

mine  f o r   d i s s e m i n a t i o n ,   w i t h   i n d i c a t e d   the   d i r e c t i v i t y   l o b e  

of  the   m i c r o w a v e   s e c t i o n   and  t h e   r a d i u s   of  a c t i o n   of  t h e  

a l e r t i n g   m a g n e t i c   s e n s o r ;   a n d  .  

FIGURE  2  shows  a  p o s s i b l e   b l o c k   d i a g r a m   of  t he   d e v i c e .  

With  r e f e r e n c e   to  F i g u r e   1,  i t   is  i n d i c a t e d  

w i t h   M  the   a n t i - t a n k   mine  w i t h   i t s   a x i s   of  d i r e c t i o n a l  

d e t o n a t i o n   c o i c i d i n g   w i t h   the   a x i s   of  B,  w i t h   S  t he   a l e r t -  

ing  m a g n e t i c   s e n s o r ,   w i t h   R  the   r e l a t i v e   r a d i u s   o f  

a l e r t m e n t ;   w i t h   T  the   m i c r o w a v e   t r a n s c e i v e r   and  w i t h   B  t h e  

zone  i r r a d i a t e d   by  the   d i r e c t i o n a l   t r a n s m i s s i o n   b e a m  



h a v i n g   a  w i d t h   of   2d.  When  a  t a r g e t   of   t he   a r m o r e d   t a n k  

t y p e   a p p r o a c h e s   the   mine  M  at  a  d i s t a n c e   s m a l l e r   t h a n   R,  

the  s e n s o r   S,  t h r o u g h   the   a s s o c i a t e d   e l e c t r o n i c s ,  

p r o v i d e s   an  a c t i v a t i o n   s i g n a l   to  t he   s u p p l y   c i r c u i t s   o f  

the   m i c r o w a v e   t r a n s d u c e r   T,  c a u s i n g   i t s   o p e r a t i o n .  

I f   t he   t a r g e t ,   p r o c e e d i n g   in  i t s   way,   d i r e c t l y   e n t e r s  

t h e   a r e a   B,  i t   c a u s e s   a  r e f l e c t i o n   of  e l e c t r o m a g n e t i c   p o -  

wer  w h i c h   is  r e c e i v e d   by  t he   r e c e i v i n g   s e c t i o n   of   T  a n d  

t h e n c e ,   p r o p e r l y   t r e a t e d ,   g i v e s   r i s e   to  t h e   d e t o n a t i o n  

of  the   m i n e .  

I f   t he   t a r g e t ,   on  t he   c o n t r a r y ,   s h o u l d   no t   e n t e r   t h e  

a r e a   c o v e r e d   by  t h e   t r a n s m i s s i o n   of  T,  a f t e r   a  p r e s e t  

p e r i o d   of   t i m e ,   a  s u i t a b l e   r e s e t   c i r c u i t   p r o v i d e s   t o  

r e s e t   the   i n i t i a l   c o n d i t i o n   a f t e r   t h e   f a l l   b e l o w   a  

t h r e s h o l d   v a l u e   of   t h e   s i g n a l   of  m a g n e t i c   a l e r t .  

The  o p e r a t i o n   of   t he   d e v i c e ,   s u c h   as  d e s c r i b e d ,   may  b e  

o b t a i n e d   by  means  of   a  c i r c u i t   s u c h   as  t he   one  i l l u s t r a t e d  

in   F i g u r e   2 .  

The  m a g n e t i c   t r a n s d u c e r   1  is   made  of   a  t o r o i d a l   c o i l  

d e s i g n e d   s u c h   as  to  be  r e s p o n s i v e   to   t he   v a r i a t i o n s   o f  

m a g n e t i c   f i e l d  p r o d u c e d   by  t h e   m o v e m e n t   of  a  t a r g e t ,   h a v i n g  

f e r r o m a g n e t i c   c h a r a c t e r i s t i c s ,   w i t h i n   a  r a d i u s   R  t he   v a l u e  

of   w h i c h   is  d e p e n d a n t   upon  the   s e l e c t i o n   of  an  i n t e r n a l  

t h r e s h o l d ,   c h o s e n   as  to  be  c o n g r u e n t   w i t h   t he   k i n e m a t i c  

and  d i m e n s i o n a l   c h a r a c t e r i s t i c s   of  t he   t y p i c a l   t a r g e t .  

The  s i g n a l ,   so  d e t e c t e d ,   is  c o n v e n i e n t l y   a m p l i f i e d   b y  

a m p l i f i e r   4,  the   o u t p u t   of  w h i c h   is   b r o u g h t   to  t he   i n p u t  

of  the   a l e r t i n g   t h r e s h o l d   c i r c u i t   7 .  

When  the   s i g n a l   at   the   i n p u t   of  such   a  c i r c u i t   a s s u m e s  

a  l e v e l   g r e a t e r   t h a n   the   t h r e s h o l d   v a l u e ,   a c t i v a t i o n  

i m p u l s e s   a re   s e n t   by  the   c i r c u i t   7  to  the   m i c r o w a v e  



i t s   u t i l i z a t i o n   f o r   c o m b i n a t i o n   w i t h   the   m a g n e t i c   a c t i v a -  

t i o n   s i g n a l .  

The  m a g n e t i c   a c t u a t i o n   s i g n a l   t a k e n   f rom  a m p l i f i e r   4 

and  p r o c e s s e d   by  the   p r o c e s s i n g   c i r c u i t   9  r e a c h e s   t he   s a m e  

c i r c u i t   1 1 .  

Such  a  c i r c u i t   p r o v i d e s   to  f i l t e r   s u i t a b l y   t he   m a g n e t i c  

s i g n a l   and  to  e v a l u a t e   i t s   z e r o   c r o s s i n g ,   m a k i n g   a v a i l a b l e  

a t   the   o u t p u t   an  a c t i v a t i o n   s i g n a l   f o r   c o m b i n a t i o n ,   a f t e r  

a  s u i t a b l y   c h o s e n   n u m b e r   of  z e r o   c r o s s i n g s ,   such   as  t o  

c a u s e   t h e   d e t o n a t i o n   of  t he   mine  i n  c o r r e s p o n d e n c e   of  a  

w e l l   d e f i n e d   p o i n t   of   t he   t a r g e t .   The  o u t p u t   s i g n a l   f r o m  

c i r c u i t   9  is   s e n t   to  t he   c o m b i n a t i o n   c i r c u i t   11  a n d ,   i f  

at  the   i n p u t   of  s a i d   c i r c u i t   a  s i g n a l   c o m i n g   f rom  t h e  

a c t i v e   s e c t i o n   is   a l r e a d y   p r e s e n t ,   w i t h   c h a r a c t e r i s t i c s  

c o n g r u e n t   w i t h   t h o s e   of   t he   s i g n a l   g e n e r a t e d   by  a  r e a l  

t a r g e t ,   an  a c t i v a t i o n   s i g n a l   f rom  t h e   o u t p u t   of  11  i s  

s e n t   to  the   f i n a l   c i r c u i t   12,   w h i c h   g i v e s   r i s e   to  t h e  

d e t o n a t i o n   of   t he   m i n e .  

I f   t he   t a r g e t   does   n o t   e n t e r   the   t r a n s m i s s i o n - r e c e p t i o n  

l obe   of  the   a c t i v e   s e n s o r   2 - 3 ,   a f t e r   t he   d i s a p p e a r a n c e  

of  the   a l e r t i n g   s i g n a l   g e n e r a t e d   by  b l o c k   7,  a l l   t h e   c i r -  

c u i t s   a re   r e s e t   to  t h e i r   i n i t i a l   c o n d i t i o n .  

From  what   d i s c l o s e d   a b o v e   i t   i s   c l e a r   t h a t   the   d e v i c e ,  

a c c o r d i n g   to  the   i n v e n t i o n ,   can  f u n c t i o n   o n l y   w i t h   t h e  

p h y s i c a l   p r e s e n c e   of  a  t a r g e t   of   s u i t a b l e   d i m e n s i o n a l  

and  r e f l e c t i n g   c h a r a c t e r i s t i c s   and  t h a t   t he   a c c i d e n t a l  

a c t i v a t i o n   by  o c c a s i o n a l   m a g n e t i c   d i s t u r b a n c e s   or  b y  

i r r a d i a t i o n   f rom  m i c r o w a v e   s o u r c e s   in  t he   same  f r e q u e n c y  

band   c a n n o t   t a k e   p l a c e .  



t r a n s m i t t e r   3  t h r o u g h   the   s u p p l y   6  and  to  the   e l e c t r o n i c s  

5  of  t he   m i c r o w a v e   r e c e i v e r   2  w h i c h   t h e r e f o r e   b e g i n   t h e i r  

a c t i v e   p h a s e .  

In  t h i s   p h a s e   t he   t r a n s m i t t e r   3  e m i t s   an  e .m.   p o w e r   a t  

v e r y   h i g h   f r e q u e n c y ,   such   as  to  d e t e r m i n e   the   r e q u i r e d  

d i r e c t i v i t y   of  t r a n s m i s s i o n .  

A  p o r t i o n   of  such   a  r a d i a t i o n   d i r e c t l y   h i t s   t he   r e c e i v e r  

2  in  such   a  way  t h a t   a  D o p p l e r   b e a t   t a k e s   p l a c e   in  t h e  

r e c e i v e r   upon  the   r e c e p t i o n   of  the   echo   s i g n a l   r e f l e c t e d  

by  the   t a r g e t .  

I f   the   t a r g e t   moves  as  to  e n t e r   t he   t r a n s m i s s i o n   l o b e  

of  the   t r a n s m i t t e r   3,  the   echo   p o w e r   r e c e i v e d   by  the   r e c e i  

ver   2  is  s u f f i c i e n t   to  p r o v i d e   a  D o p p l e r   s i g n a l   of  s u f f i -  

c i e n t   a m p l i t u d e   f o r   s u c c e s s i v e   p r o c e s s i n g .   The  D o p p l e r  

s i g n a l ,   d e t e c t e d   b y  s e n s o r  2 ,   f i l t e r e d   f o r   the   r e m o v a l   o f  

the   h i g h   f r e q u e n c y   c a r r i e r ,   is  s e n t   to  the   r e c e p t i o n  

a m p l i f i e r   5  whe re   i t   is  c o n v e n i e n t l y   a n p l i f i e d   and  f i l t e r e d  

in  such   a  band  w h i c h   a c c o u n t s   f o r   t he   k i n e m a t i c   c h a r a c t e -  

r i s t i c s   of   the   t a r g e t ,   t h e n c e   i t   is  s e n t   to  the   p r o c e s s i n g  

c i r c u i t s   8  w h i c h   p r o v i d e   a  p r o p e r l y   c a l i b r a t e d   i n t e g r a t i o n  

and  c o m p a r i s o n   w i t h   a  t h r e s h o l d   r e s u l t i n g   by  the   r e f l e c t i v i  

ty  c h a r a c t e r i s t i c s   of  the   t a r g e t .  

I f   the   s i g n a l ,   t h u s   p r o c e s s e d ,   is  c o n g r u e n t   w i t h   t h e  

t y p i c a l   s i g n a l   of  a  c e r t a i n   t a r g e t ,   an  a c t i v a t i o n   s i g n a l  

o u t p u t s   f rom  the   p r o c e s s i n g   c i r c u i t   8,  w h i c h   s i g n a l   i s  

s e n t   to  the   c o m b i n a t i o n   and  r e t e n t i o n   c i r c u i t   1 1 .  

Such  a  c i r c u i t   p r o v i d e s   f o r   t he   r e t e n t i o n   of  t h e  

a c t i v a t i o n   s i g n a l   c o m i n g   f rom  c i r c u i t   8  f o r   a  minimum  p e -  

r i o d   of  t ime   c o r r e s p o n d i n g   to  the   t ime   of  p a s s a g e   of  a  

t y p i c a l   t a r g e t   at   i t s   minimum  s p e e d ,   and  f o r   e v a l u a t i n g  

a  minimum  p e r m a n e n c e   t ime   of  the   s i g n a l   b e f o r e   a l l o w i n g  



1.  A  c o m b i n e d   i n f l u e n c e   m a g n e t i c   p a s s i v e - m i c r o w a v e  

a c t i v e   t r i g g e r i n g   d e v i c e   f o r   t he   a c t i v a t i o n   of  a n t i - t a n k  

m i n e s   and  the   l i k e ,   c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s  

a  p a s s i v e   m a g n e t i c   r e c e i v i n g   t r a n s d u c e r ,   n o n - d i r e c t i o n a l  

in  the  a z i m u t h a l   p l a n e ,   c a p a b l e   of  d e t e c t i n g   a  m o v i n g  

f e r r o m a g n e t i c   t a r g e t   w i t h i n   a  c e r t a i n   zone  of   r a d i u s   R 

and  of  g e n e r a t i n g ,   c o n s e q u e n t l y ,   an  a l e r t i n g   s i g n a l ;  

and  a  m i c r o w a v e   r e c e i v i n g / t r a n s m i t t i n g   t r a n s d u c e r   h a v i n g  

a  r e c e p t i o n / t r a n s m i s s i o n   l o b e   of  a  c o n i c a l   s h a p e ,   w i t h  

t h e   a x i s   of   t he   l o b e   c o i n c i d i n g   w i t h   t he   l o n g i t u d i n a l  

a x i s   of  t he   c y l i n d r i c a l   body   of  t he   m i n e ,   c a p a b l e   o f  

b e i n g   a c t i v a t e d   in  c o n s e q u e n c e   of   t he   r e c e p t i o n   by  t h e  

f i r s t   t r a n s d u c e r   of  t he   s a i d   a l e r t i n g   s i g n a l ,   s u c h   a s  

to  d e t e c t   t he   e f f e c t i v e   p r e s e n c e   of  a  t a r g e t   in  t h e  

i m p a i r m e n t   z o n e  o f   the   m i n e .  

2.  A  d e v i c e   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   i t   c o m p r i s e s   an  a m p l i f i e r   and  a  f i l t e r   c i r c u i t ,  

a s s o c i a t e d   w i t h   t he   p a s s i v e   m a g n e t i c   s e n s o r ,   c a p a b l e   o f  

s u i t a b l y   d i s c r i m i n a t i n g   and  a m p l i f y i n g   the   d e t e c t e d  

m a g n e t i c   s i g n a l   u n t i l   i t   r e a c h e s   a  p r e - s e l e c t e d   t h r e s h o l d  

l e v e l ,   and  a  c o m p a r i s o n   p r o c e s s i n g   c i r c u i t   c a p a b l e   o f  

s u p p l y i n g   a  s i g n a l   u s e f u l   to  a s c e r t a i n   w h e t h e r   t h e   v a l u e  

of  s a i d   t h r e s h o l d   is  b e i n g   o v e r c o m e   f o r   a  g i v e n   p e r i o d  

of  t i m e .  

3.  A  d e v i c e   a c c o r d i n g   to  the   p r e c e d i n g   c l a i m s ,   w h e r e i n  

s a i d   a l e r t i n g   s i g n a l   is  s e n t   to  a  s u p p l y   c i r c u i t   e l e c t r o n i c  

a l l y   a c t i v a b l e   and  c a p a b l e   of  e n e r g i z i n g   the   m i c r o w a v e  

t r a n s m i t t e r   and  to  an  a m p l i f y i n g   f i l t e r   a s s o c i a t e d   w i t h  

the   m i c r o w a v e   r e c e i v e r ,   to  c a u s e   t h e i r   o p e r a t i o n .  



4.  A  d e v i c e   a c c o r d i n g   to  the   p r e c e d i n g   c l a i m s   c h a r a c t e  

r i z e d   in  t h a t   the   s i g n a l   at  the   o u t p u t   of  t he   m a g n e t i c  

a m p l i f i e r   is  s e n t   to  a  p r o c e s s i n g  c i r c u i t   c a p a b l e   of  c o u n t  

ing   the  z e ro   c r o s s i n g s   of  s a i d   s i g n a l   and  of  s u p p l y i n g  

to  a  c o m b i n a t i o n   c i r c u i t   a  s i g n a l   e n a b l i n g   o p e r a t i o n   o n l y  

when  a  p r e s e t   n u m b e r   of  ze ro   c r o s s i n g s h a s   been   r e a c h e d ,  

c o r r e s p o n d i n g   to  a  w e l l   d e f i n e d   c r o s s - s e c t i o n   s h a p e   o f  

the   mov ing   t a r g e t .  

5.  A  d e v i c e   a c c o r d i n g   to  t he   p r e c e d i n g   c l a i m s   c h a r a c t e  

r i z e d   in  t h a t   the   m i c r o w a v e   t r a n s m i t t e r   is   e n e r g i z e d   f o r  

t r a n s m i s s i o n   by  a  s u p p l y   c i r c u i t   a c t i v a b l e   by  a  s u i t a b l e  

a l e r t i n g   s i g n a l ,   and  the   m i c r o w a v e   r e c e i v i n g   t r a n s d u c e r  

is  c o n n e c t e d   to  an  a m p l i f y i n g   and  f i l t e r i n g   c i r c u i t   a l s o  

a c t i v a b l e   by  the   same  a l e r t i n g   s i g n a l .  

6.  A  d e v i c e   a c c o r d i n g   to  the   p r e c e d i n g   c l a i m s   c h a r a c t e  

r i z e d   in  t h a t   a  D o p p l e r   s i g n a l   d e t e c t e d   by  the   m i c r o w a v e  

r e c e i v i n g   t r a n s d u c e r   and  a m p l i f i e d   and  f i l t e r e d   by  t h e  

r e c e p t i o n   a m p l i f i e r ,   is  f u r t h e r   p r o c e s s e d   by  an  i n t e g r a -  

t i o n   and  t h r e s h o l d   c o m p a r a t o r   c i r c u i t   w h i c h   p r o v i d e s  

to  s e l e c t   o n l y   s i g n a l s   c o n g r u e n t   w i t h  t h e   d i m e n s i o n a l  

and  r e f l e c t i n g   c h a r a c t e r i s t i c s   of  a  r e a l   t a r g e t .  

7.  A  d e v i c e   a c c o r d i n g   to  the   p r e c e d i n g   c l a i m s   c h a r a c t e  

r i z e d   in  t h a t   s a i d   s i g n a l   s e l e c t e d   by  the   i n t e g r a t i o n  

and  t h r e s h o l d   c o m p a r a t o r   c i r c u i t   is  s e n t   to  a  c o m b i n a t i o n  

c i r c u i t   w h i c h ,   i f   a  s u i t a b l e   m a g n e t i c   s i g n a l   of  c o n s e n t  

is  p r e s e n t ,   o u t p u t s   a n  a c t i v a t i o n   s i g n a l   f o r   a  f i n a l  

c i r c u i t .  

8.  A  d e v i c e   a c c o r d i n g   to  the  p r e c e d i n g   c l a i m s ,   c h a r a -  

c t e r i z e d   in  t h a t   the   a c t i v e   s e c t i o n   h a v i n g   a  r e l a t i v e l y  

h i g h   e n e r g y   c o n s u m p t i o n   i s  a c t i v a t e d   o n l y   f o r   b r i e f  

p e r i o d s   of  t ime   in  c o r r e s p o n d e n c e   w i t h  t h e   r e c e p t i o n   o f  



an  a l e r t i n g   s i g n a l   and  r e t u r n s   to  t h e   o f f   c o n d i t i o n   a s  

soon   as  s u c h   a  s i g n a l   is  no  l o n g e r   p r e s e n t ,   t h u s   e n s u r i n g  

the   b e s t   u t i l i z a t i o n   and  t h e n c e   t h e   maximum  r e d u c t i o n  

of  the   c a p a c i t y   of  the   i n t e r n a l   s u p p l y   b a t t e r i e s .  

9.  A  d e v i c e   a c c o r d i n g   to  t he   p r e c e d i n g   c l a i m s   c h a r a c t e  

r i z e d   in  t h a t   the   m i c r o w a v e   t r a n s m i t t i n g   t r a n s d u c e r   a n d  

the   m i c r o w a v e   r e c e i v i n g   t r a n s d u c e r   may  be  u n i f i e d   in  a  

s i n g l e   r e c e i v i n g / t r a n s m i t t i n g   t r a n s d u c e r .  
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