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@  Intruder  detection  apparatus. 

in  the  receiver  of  an  autdoor  intruder  detection  ap- 
paratus,  which  receiver  is  spaced  from  and  receives  signals 
from  a  microwave  transmitter  and  provides  an  alarm  output 
upon  the  occurrence  of  change  in  the  received  signal,  elimi- 
nator  means  is  provided  for  eliminating  pulses  which  may 
be  superimposed  on  the  signals  e.g.  from  nearby  radar. 
Such  eliminator  means  comprises  a  wide  band  amplifier  12 
which  serves,  by  way  of  a  monostable  13  to  actuate  a  switch 
14  which  gates  out,  in  synchronism  with  the  superimposed 
pulses,  the  detected  signals  from  aerial  10  and  diode  11  as 
supplied  by  way  of  an  amplifier  15,  a  delay  line  16  and  a 
wide  band  amplifier  17,  to  further  signal-processing  cir- 
cuitry  (not  shown)  as  at  20. 



T h i s   i n v e n t i o n   c o n c e r n s   i n t r u d e r   d e t e c t i o n  

a p p a r a t u s .  

V a r i o u s   f o r m s   of  i n t r u d e r   d e t e c t i o n   a p p a r a t u s ,  

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

m i c r o w a v e   t r a n s m i t t e r   and  r e c e i v e r  c o m b i n a t i o n ,   w i t h  

t h e   t r a n s m i t t e r   and  r e c e i v e r   s p a c e d   some  d i s t a n c e  

a p a r t   and  a l i g n e d   w i t h   e a c h   o t h e r ,   a r e   k n o w n .   T h e  

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

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

t h e   l e v e l   of   t h e   r e c e i v e d   s i g n a l ,   i n d i c a t i v e   of   a n  

i n t r u d e r   e n c r o a c h i n g   on  t h e   a r e a   b e t w e e n   t h e   t r a n s m i t t e r  

and   r e c e i v e r ,   an  a l a r m   i s   p r o d u c e d .   A  t y p i c a l   d e t e c t o r  

of   t h i s   k i n d ,   o f t e n   known  as  a  " m i c r o w a v e   f e n c e "   i s  

e x e m p l i f i e d   by  U n i t e d   K i n g d o m   P a t e n t   No.  1 4 0 9 6 5 8 .  

H o w e v e r ,   on  o c c a s i o n   i t   i s   a  r e q u i r e m e n t   t h a t  

s u c h   a  m i c r o w a v e   f e n c e   be  r e q u i r e d   to  f u n c t i o n   i n   c l o s e  

p r o x i m i t y   to  h i g h - p o w e r   p u l s e - m o d u l a t e d   r a d a r s .   T h e n ,  

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

f r o m   i t s   o w n  t r a n s m i t t e r ,   can  be  q u i t e   l ow,   w h e r e a s   t h e  

s i g n a l   l e v e l ,   a t   t h e   same  r e c e i v e r ,   r e s u l t i n g   f r o m   t h e  



p r o x i m i t y   of   t h e   r a d a r ,   can   be  e x t r e m e l y   h i g h ;  

d i f f e r e n c e s   of   t h e   o r d e r   of   120db  can   be  e x p e r i e n c e d .  

F u r t h e r ,   t h e   o p e r a t i n g   f r e q u e n c i e s   of  t h e   m i c r o w a v e  

f e n c e   and  t h e   r a d a r   can   be  of  t h e   same  o r d e r ,   so  n o t  

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

be  d i s t u r b e d   as  a  r e s u l t   of   b r e a k t h r o u g h   o f   t h e   r a d a r  

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

m a l f u n c t i o n .  

T y p i c a l l y ,   t h e   r a d a r   p u l s e s   a r e   a  f ew  m i c r o -  

s e c o n d s   w i d e   and   h a v e   a  p u l s e - r e p e t i t i o n   f r e q u e n c y   o f  

1 K H z .  

An  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   i s   to   p r o v i d e  

a  m i c r o w a v e   f e n c e   a r r a n g e m e n t   w h e r e i n   t h e   a b o v e -  

d i s c u s s e d   d i f f i c u l t y   i s   o b v i a t e d .  

W i t h   t h i s   o b j e c t   i n   v i e w ,   t h e   p r e s e n t   i n v e n t i o n  

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

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

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

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

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

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

a r e a   b e t w e e n   t h e   t r a n s m i t t e r   and  t h e   r e c e i v e r ,  

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

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

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



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

means   o p e r a t i v e   to   g a t e   ou t   t h e   i n p u t   to   t h e   r e c e i v e r  

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

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

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

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

b e i n g   s u p p l i e d   to  t h e   r e c e i v e r .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   f u r t h e r ,   by  w a y  

of  e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g  

in   w h i c h   t h e   s i n g l e   f i g u r e   i s   a  b l o c k   c i r c u i t   d i a g r a m  

of   a  p r e f e r r e d   e m b o d i m e n t   of  e l i m i n a t o r   means   f o r   u s e  

i n   i n t r u d e r   d e t e c t i o n   a p p a r a t u s   of  t h e   i n v e n t i o n ,   a n d  

more   p a r t i c u l a r l y   i t s   m a n n e r   of   o p e r a t i o n .  

An  e m b o d i m e n t   of  t h e . i n t r u d e r   d e t e c t i o n   a p p a r a t u s  

of   t h e   i n v e n t i o n   c o m p r i s e s   a  m i c r o w a v e   t r a n s m i t t e r  

( n o t   s h o w n )   and  a  c o r r e s p o n d i n g   r e c e i v e r   w h i c h   i s  

s p a c e d   a p a r t   f r o m   t h e   t r a n s m i t t e r   so  t h a t   t h e   s p a c e  

t h e r e b e t w e e n   i s   t h a t   to  be  p r o t e c t e d .   The  r e c e i v e r   i s  

a l i g n e d   w i t h   t h e   t r a n s m i t t e r ,   and  s e r v e s   b a s i c a l l y   t o  

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

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

a l a r m   o u t p u t .  

In   t h e   i l l u s t r a t e d   c a s e ,   an  i n c o m i n g   s i g n a l   i s  

p i c k e d   up  by  an  a e r i a l   10  f r o m   w h i c h   i t   i s   f e d   to   a  

d e t e c t o r   d i o d e   11,  t h e   o u t p u t   f r o m   w h i c h   c o n s i s t s   o f  



t h e   m i c r o w a v e   f e n c e   m o d u l a t i o n ,   t y p i c a l l y   1KHz.  I n  

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

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

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

r a d a r .   The  c o m b i n e d   s i g n a l s   a r e   s u p p l i e d   to   a  h i g h -  

f r e q u e n c y   s e l e c t i v e   a m p l i f i e r   12  w h i c h   p a s s e s   t h e   n a r r o w  

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

l o w - f r e q u e n c y   1KHz  m o d u l a t i o n .  

E a c h   p u l s e   o u t p u t   f r o m   t h e   a m p l i f i e r   12  i s   u s e d  

to   t r i g g e r   a  m o n o s t a b l e   13  w h i c h   p r o d u c e s   a  c o r r e s p o n d i n g  

r e s p e c t i v e   p u l s e   of   some  t h i r t y - m i c r o s e c o n d s   d u r a t i o n .  

E a c h   p u l s e   i s   u s e d   to  open   a  s w i t c h   14  ( w h i c h   w i l l  

n o r m a l l y   be  c l o s e d )   f o r   t h e   d u r a t i o n   of   t h e   p u l s e .  

The  d e t e c t e d   s i g n a l   i s   a l s o   f e d   to  an  a m p l i f i e r   1 5 .  

The  o u t p u t   f r o m   t h i s   a m p l i f i e r  1 5  i s   f e d   to   a  d e l a y   l i n e   1 6  

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

n a n o s e c o n d s   and  t he   d e l a y   l i n e   o u t p u t   i s   a m p l i f i e d   b y  

w i d e - b a n d   a m p l i f i e r   17  and  a p p l i e d   to   t h e   s w i t c h   14.  A s  

t h e   s w i t c h   14  i s   u n d e r   t h e   c o n t r o l   of  t h e   m o n o s t a b l e   1 3 ,  

s h o u l d   an  i n t e r f e r i n g   p u l s e  o c c u r ,   t h e   s w i t c h   14  w i l l  

o p e n   b e f o r e   t h e   i n t e r f e r i n g   p u l s e   a p p e a r s   a t   t h e   o u t p u t  

of   t h e   a m p l i f i e r   17.   As  t h e   d u r a t i o n   of  s w i t c h   o p e n i n g  

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

p u l s e   i s   e f f e c t i v e l y   s u p p r e s s e d .   C o n s e q u e n t l y ,   t h e  

s i g n a l   a c r o s s   a  c a p a c i t o r   18  i s   s u b s t a n t i a l l y   t h a t   o f  



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

p u l s e   r e m o v e d .  

The  t i m e   c o n s t a n t   of  t h e   c a p a c i t o r   18  and  a  

r e s i s t o r   19  i s   s u c h   t h a t   w h i l s t   t h e   s w i t c h   14  i s   o p e n  

t h e   v o l t a g e   a c r o s s  t h e   c a p a c i t o r   18  w i l l   c h a n g e   l i t t l e  

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

The  w a n t e d   m o d u l a t i o n   s i g n a l   i s   t h e n   s u b s e q u e n t l y  

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

t h e   w i d e   b a n d   a m p l i f i e r s   15  and  17  to  i m p r o v e   t h e   o v e r a l l  

s i g n a l   t o  n o i s e   r a t i o .  

The  s i g n a l   i s   t h e n   p a s s e d ,   as  i n d i c a t e d   a t   2 0 ,  

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

g e n e r a t e   an  a l a r m   o u t p u t   in   t h e   e v e n t   of  c h a n g e  

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

t h e   p r o t e c t e d  s p a c e .  



1.  I n t r u d e r   d e t e c t i o n   a p p a r a t u s   c o m p r i s i n g   a  

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

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

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

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

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

a r e a   b e t w e e n   t h e   t r a n s m i t t e r   and   t h e   r e c e i v e r ,  

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

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

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

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

m e a n s   o p e r a t i v e   to   g a t e   o u t   t h e   i n p u t   to  t h e   r e c e i v e r   i n  

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

e x c e e d i n g   t h e   d u r a t i o n   o f   t h e   p u l s e ,   and  d e l a y   m e a n s  

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

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

b e i n g   s u p p l i e d   to   t h e   r e c e i v e r .  

2.  I n t r u d e r   d e t e c t i o n   a p p a r a t u s   as  c l a i m e d   i n   c l a i m   1 

w h e r e i n   t h e   e l i m i n a t o r   means   c o m p r i s e s   a  h i g h   f r e q u e n c y  

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

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

s e r v e s   to   o p e n   a  s w i t c h   w h i c h   g a t e s   ou t   t h e   i n p u t   to   t h e  

r e c e i v e r .  

3.  I n t r u d e r   d e t e c t i o n   a p p a r a t u s   s u b s t a n t i a l l y   a s  



h e r e i n b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   to   and  a s  

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