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©  E  field  balanced  phase  intrusion  alarm. 

An  intrusion  alarm  is  provided  having  one  or  more  pairs 
of  sense  wires  wherein  each  of  a  pair  of  sense  wires  (13,15) 
leads  to  a  balanced  circuit  (19)  whereby  there  is  no  alarm 
output  if  both  of  the  sense  wires  are  subjected  to  the  same 
perturbation.  Thus,  false  nuisance  alarms  are  avoided. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  i m p r o v e m e n t   i n  

i n t r u s i o n   a l a r m s   known  as  E  f i e l d   a l a r m s   and  s p e c i f i c a l l y  

r e l a t e s   to  i m p r o v e m e n t s   on  t h e  i n t r u s i o n   a l a r m s   of   U . S .  

P a t e n t s   3 , 2 3 7 , 1 0 5   and  4 , 0 6 4 , 4 9 9 ,   t h e   s u b j e c t - m a t t e r   o f  

w h i c h   i s   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

In  t h e   i n t r u s i o n   a l a r m s   d e s c r i b e d   in   t h o s e   p a t e n t s  

a  f i e l d   w i r e   a c t s   a s  a   t r a n s m i t t i n g   a n t e n n a   a t   a  

r e l a t i v e l y   low  f r e q u e n c y   to  p r o d u c e   a  q u a s i - s t a t i o n a r y  

e l e c t r i c   f i e l d .   One  or   more  s e n s e   a n t e n n a s   a r e   p l a c e d  

in  t h e   v i c i n i t y   of  t h e   f i e l d   w i r e   and  c o n n e c t e d   t o  

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

In  a  p r a c t i c a l   e m b o d i m e n t   of  such   an  a l a r m ,   an  AM  d e t e c t o r  

i s   c o n n e c t e d   to   t he   o u t p u t   of   a  p r e a m p l i f i e r   and  t h e  

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

a m p l i f y i n g   m e a n s ,   i n c l u d i n g   a  band   p a s s   f i l t e r   a r r a n g e m e n t  

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

s i g n a l s   w i t h i n   t h e   r e l a t i v e l y   low  f r e q u e n c y   r a n g e  
a s s o c i a t e d   w i t h   t he   m o v e m e n t   of   an  i n t r u d e r   in  t h e   e l e c t r i c  

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

a n t e n n a .  

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

some  a p p l i c a t i o n s   i t   may  be  s u b j e c t   to  f a l s e   t r i g g e r i n g .  

F o r   i n s t a n c e ,   s u c h   a l a r m   s y s t e m s   a re   o r d i n a r i l y   p l a c e d   i n  

t h e   v i c i n i t y   of   a  f e n c e   and  f e n c e   m o v e m e n t s   w h i c h   m i g h t  b e  



c a u s e d  b y   w ind   or   o t h e r   n a t u r a l   p h e n o m e n a   as  w e l l   a s  

l i g h t n i n g   or   o t h e r   f o r m s   of   e l e c t r i c a l   i n t e r f e r e n c e  

may  c a u s e   a  f a l s e   a l a r m .   L a r g e   " f r i e n d l y "   o b j e c t s  

s u c h   as  t r u c k s   can  a l s o   c a u s e   a  f a l s e   a l a r m .  

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

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

by  p r o v i d i n g   a t   l e a s t   one  p a i r   of  f i e l d   w i r e s   and   a t   l e a s t  

one  p a i r   of  s e n s e   w i r e s .   Each   p a i r   of  s e n s e   w i r e s   i s  

c o n n e c t e d   to   o p p o s i t e   t e r m i n a l s   of  an  i n p u t   c i r c u i t   f o r  

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

of   e q u a l   p h a s e   a r e   d e v e l o p e d   on  the   two  s e n s e   w i r e s ,  

t h e r e   w i l l   be  no  o u t p u t .   S i n c e   b o t h   of   t h e   s e n s e   w i r e s  

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

d i s t u r b a n c e s   s u c h   as  m o v e m e n t s   of   an  a d j a c e n t   f e n c e ,  

t r u c k s   or   l i g h t n i n g ,   s u c h   d i s t u r b a n c e s   w o u l d   n o t   c a u s e   a n  

a l a r m .   On  t h e   o t h e r   h a n d ,   in  t h e   c a s e   o f   an  i n t r u d e r ,  

i n v a r i a b l y   a  g r e a t e r   v o l t a g e   w o u l d   be  d e v e l o p e d   on  one  o f  

t h e   s e n s e   w i r e s   t h a n   on  t h e   o t h e r   s e t t i n g   o f f  t h e   a l a r m .  

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

an  a l a r m   in  t h e   c a s e   of  an  i n t r u s i o n   b u t   w o u l d   be  l e s s  

s u s c e p t i b l e   to  n u i s a n c e   a l a r m s .  

In  t h e   a c c o m p a n y i n g   d r a w i n g s :  

F i g u r e   1  i s   a  s i m p l i f i e d   d i a g r a m   s h o w i n g   how  t h e  

p r e s e n t   i n v e n t i o n   m i g h t   be  u s e d   as  a  f r e e - s t a n d i n g  

p e r i m e t e r   s e c u r i t y   s y s t e m ;  

F i g u r e   2  i s   a  f r a g m e n t a r y   d i a g r a m ,   s i m i l a r   t o  

F i g u r e   1,  s h o w i n g   how  t h e   s y s t e m   of   t h e   p r e s e n t   i n v e n t i o n  

c o u l d   be  a p p l i e d   to  an  e x i s t i n g   f e n c e ;  

F i g u r e   3  i s   a  f r a g m e n t a r y   d i a g r a m   of   a  c u r t a i n  

a r r a y   s y s t e m ;   a n d  

F i g u r e   4  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   a  p r a c t i c a l  

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



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

w o u l d   be  i n c l u d e d   f o r   s e n s i n g   w h e t h e r   o r   no t   w i r e s   w e r e  

open  or   s h o r t - c i r c u i t e d .   The  a l a r m   w o u l d   i n c l u d e  

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

r a t e   of   c h a n g e   and  t he   t i m e   t h a t   t h e   i n t r u d e r   i s   in  t h e  

f i e l d   p a t t e r n   to  f i t   t h e   t y p i c a l   i n t r u d e r   p r o f i l e .  

H o w e v e r ,   t h e s e   v a r i o u s   f e a t u r e s   of  a  p r a c t i c a l   c i r c u i t  

a r e   w e l l - k n o w n   to  t h o s e   s k i l l e d   in  t h e   a r t   and  fo rm  n o  

p a r t   of  t h e   p r e s e n t   i n v e n t i o n   and  t h e r e f o r e   a r e   n o t  

h e r e i n   d e s c r i b e d .  

R e f e r r i n g   now  to  t he   d r a w i n g s   by  r e f e r e n c e  

c h a r a c t e r s ,   t h e r e   i s   shown  a  f i e l d   v o l t a g e   g e n e r a t o r   5 

w h i c h   may  be  i d e n t i c a l   w i t h   t h o s e   p a r t s   i d e n t i f i e d   a s  

i t e m s   11,   12  and  23  in  U.S.   P a t e n t   4 , 0 6 4 , 4 9 9 .   The  f i e l d  

v o l t a g e   g e n e r a t o r   has   an  o u t p u t   l i n e   7  w h i c h   f e e d s   a n  

u p p e r   f i e l d   w i r e   9  and  a  l o w e r   f i e l d   w i r e   11.  R u n n i n g  

p a r a l l e l   to   t h e   f i e l d   w i r e s   9  and  11  a r e   t he   s e n s e   w i r e s  

13  and  15.  A l l   of  t h e s e   w i r e s   a r e   s u p p o r t e d   on  t he   p o s t s  

d e s i g n a t e d   17  and  w o u l d   be  i n s u l a t e d   f rom  the   p o s t s .  

T h e  s e n s e   w i r e   13  i s   p a r a l l e l   to  t h e   f i e l d   w i r e   9 

and  s i m i l a r l y ,   the   f i e l d   w i r e   11  i s   p a r a l l e l   to  t h e  

s e n s e   w i r e   15.  S e n s e   w i r e s   13  and  15  h a v e   o u t p u t  
t e r m i n a l s   d e s i g n a t e d   S1  and  S2  c o n n e c t e d   to   o p p o s i t e   e n d s  

21  and  23  of   t h e   p r i m a r y   t r a n s f o r m e r   19  h a v i n g   a  g r o u n d e d  
c e n t r e   t a p .   The  t r a n s f o r m e r   has   e f f e c t i v e l y   t w o  

p r i m a r i e s   wound  in  t he   same  d i r e c t i o n   on  a  common  c o r e   2 5 .  

A l t h o u g h   t he   two  p r i m a r y   w i n d i n g s   a r e   shown  f o r  

i l l u s t r a t i v e   p u r p o s e s   as  b e i n g   a  s i n g l e   c e n t r e   t a p p e d  

w i n d i n g ,   in  a  p r a c t i c a l   e m b o d i m e n t   of   t h e   i n v e n t i o n ,   t h e  

two  p r i m a r y   w i n d i n g s   may  be  s e p a r a t e .   The  s e c o n d a r y   2 7  
i s   c o n n e c t e d   to   t h e   i n p u t   t e r m i n a l s   of  a  t u n e d   p r o b e   a n d  
a l a r m   c i r c u i t   29.  I t e m   29  can  be  s u b s t a n t i a l l y   i d e n t i c a l  
w i t h   t h e   o t e m s   d e s i g n a t e d   14  to  22  of   U .S .   P a t e n t   4 , 0 6 4 , 4 9 9 .  



I t   i s   a p p a r e n t   t h a t   i f   e q u a l   v o l t a g e s   a r e   i n d u c e d  

on  t h e   s e n s e   l i n e s   13  and  15  t h a t   t h e r e   w i l l   be  no  o u t p u t  

on  t h e   s e c o n d a r y   27;  e q u a l   v o l t a g e s   of   t h e   same  p o l a r i t y  

and  p h a s e   a p p l i e d   a t   o p p o s i t e   e n d s   o f   t h e   w i n d i n g s   w o u l d  

o p p o s e   e a c h   o t h e r   so  t h a t   t h e r e   w o u l d   be  no  o u t p u t .   T h u s ,  

w i t h   a  s y s t e m   s u c h   as  t h i s   i f   t h e   two  s e n s e   w i r e s   a r e  

s u b j e c t e d   to   t h e   same  p e r t u r b a t i o n   s u c h   as  a  l a r g e   v e h i c l e ,  

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

an  a d j a c e n t   f e n c e ,   no  f a l s e   a l a r m   w o u l d   be  p r o d u c e d   by  t h e  

c i r c u i t .   On  t h e   o t h e r   h a n d ,   an  i n t r u d e r   t r y i n g   to   c l i m b  

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

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

c a u s i n g   an  a l a r m   to  be  s e t   o f f .  

In  F i g u r e   2,  a  s o m e w h a t   s i m i l a r   i n s t a l l a t i o n   i s  

shown  e x c e p t   h e r e   t h e   i n s t a l l a t i o n   i s   d e s i g n e d   f o r   u s e  
w i t h   an  e x i s t i n g   f e n c e .   T h u s ,   w i t h   t h e   e x i s t i n g   f e n c e  

p o s t s   31  s u p p o r t i n g   a  f e n c e ,   n o t   s h o w n ,   one  p r o v i d e s   a  

p l u r a l i t y   of  s t a n d o f f   arms  33.  T h e s e   arms  c a n  

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

f i b r e g l a s s   o r   t h e y   can  be  made  of  a  c o n d u c t i v e   m a t e r i a l  

w i t h   i n s u l a t o r s   a t   t he   e n d s .   S t a n d o f f s   33  s u p p o r t   t h e  

w i r e s   9,  13,  15  and  11  in  e x a c t l y   t h e   m a n n e r   p r e v i o u s l y  
d e s c r i b e d .  

F i g u r e   4  shows  how  s e v e r a l   f i e l d   and  s e n s e   w i r e s  

can  be  c o m b i n e d   t o   fo rm  a  c u r t a i n   a r r a y .   N o t e   t h a t   i n  
t h e   c e n t r e   o f  t h e   a r r a y ,   f i e l d   w i r e   F2  s e r v e s   two  s e n s e  
w i r e s ,   n a m e l y   S4  and  S 5 .  

In  F i g u r e   4  a  p r a c t i c a l   f i l t e r   and  p r o b e   c i r c u i t   i s  

shown .   H e r e   a  t r a n s f o r m e r   T1  i s   e m p l o y e d ,   h a v i n g   e q u a l  
p r i m a r y   w i n d i n g s   35  and  37  and  a  s e c o n d a r y   w i n d i n g   3 9 .  
In  a  p r a c t i c a l   e m b o d i m e n t   of   t h e   i n v e n t i o n ,   an  o r d i n a r y  

t e l e p h o n e   h y b r i d   t r a n s f o r m e r   was  e m p l o y e d   b u t   i t   w i l l   b e  

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



i t   i s   c a p a b l e   of  h a n d l i n g   the   f r e q u e n c i e s   of   t h e   a l a r m  

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

c i r c u i t   t o   t he   a l a r m   c i r c u i t .   The  s e n s i n g   w i r e   S1  i s  

a t t a c h e d   to   one  s i d e   of   t h e   p r i m a r y   35  w h i l e   t h e   s e n s i n g  

w i r e   S2  i s   c o n n e c t e d   to   t h e   o p p o s i t e   t e r m i n a l   of  t h e  

p r i m a r y   37  so  t h a t   v o l t a g e s   d e v e l o p e d   on  Sl  and  S2  o p p o s e  

e a c h   o t h e r .   Bo th   of   t h e   i n p u t   l i n e s   a r e   a d v a n t a g e o u s l y  

p r o v i d e d   w i t h   l i g h t n i n g   a r r e s t e r s   LA1  and  LA2.  T h e  

o p p o s i t e   s i d e s   of  t h e   p r i m a r y   w i n d i n g s   a r e  g r o u n d e d   f o r   AC 

t h r o u g h   t h e   c a p a c i t o r s   C5  and  C6.  The  o u t p u t   w i n d i n g   39 

of   t h e   t r a n s f o r m e r   i s   c o n n e c t e d   to  a  f i l t e r   C1,  C3  and  L1 

t u n e d   to  t h e   f r e q u e n c y   of   t h e   f i e l d   v o l t a g e   g e n e r a t o r .  

The  o u t p u t   of  t h e   f i l t e r   i s   b y - p a s s e d   to  g r o u n d  f o r   s t r a y  

RF  f i e l d s   t h r o u g h   t he   c a p a c i t o r   C4.  The  o u t p u t   s i g n a l  

f r o m   t h e   c i r c u i t   i s   t a k e n  t h r o u g h   l i n e   41.  R3  fo rms   p a r t  
of   a  DC  s u p e r v i s o r y   c i r c u i t   f o r   d e t e c t i n g   an  open  o r   s h o r t  

on  s e n s e   w i r e   S2.  In  a  s i m i l a r   m a n n e r ,   l i n e   42  s e r v e s  

to  m o n i t o r   f o r   an  open   o r   s h o r t   on  s e n s e   w i r e   S1.  T h e  

c i r c u i t   shown  in  F i g u r e   4  i s   s u b s t i t u t e d   f o r   t he   t u n e d  

p r o b e   c i r c u i t   14  of  P a t e n t   4 . 0 6 4 , 4 9 9   and  t h e   o u t p u t   i s  

p a s s e d   to  t he   p r e a m p l i f i e r   15  of  s a i d   p a t e n t   so  t h a t  

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

d e s c r i b e d .  

A l t h o u g h   c e r t a i n   s p e c i f i c   c i r c u i t r y  h a s   been   s h o w n ,  
i t   w i l l   be  u n d e r s t o o d   t h a t   t h i s   i s   f o r   p u r p o s e s   o f  

i l l u s t r a t i o n   o n l y .   For   i n s t a n c e ,   i n s t e a d   of  e m p l o y i n g  
t h e   t r a n s f o r m e r   w i t h   t h e   s p l i t   p r i m a r y ,   one  can  m e r e l y  

p a s s   t h e   o u t p u t   f rom  t he   two  s e n s i n g   w i r e s   to   t he   i n v e r t i n g  
and  n o n - i n v e r t i n g   i n p u t s   of  a  d i f f e r e n t i a l   a m p l i f i e r .  
F u r t h e r ,   many  o t h e r   c o n f i g u r a t i o n s   can  b e  e m p l o y e d   r a t h e r  

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



1.  In  an  i n t r u d e r   a l a r m   s y s t e m   w h e r e i n   a  f i e l d  

w i r e   c r e a t e s   an  e l e c t r i c   f i e l d   and  a  s e n s e   w i r e   i s  

p r o v i d e d   p a r a l l e l   t o   s a i d   f i e l d   w i r e   and  w h e r e i n   a  

s e n s i t i v e   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   d e t e c t s  

p e r t u r b a t i o n s   on  s a i d   s e n s e   w i r e   r e s u l t i n g   f rom  t h e  

p r e s e n c e   of  an  i n t r u d e r   i n t e r s e c t i n g   t h e   f i e l d   b e t w e e n  

t h e   f i e l d   w i r e   and  t h e   s e n s e   w i r e ,   t h e   i m p r o v e m e n t  

c o m p r i s i n g :  

a.  a t   l e a s t   two  f i e l d   w i r e s ,   s a i d   f i e l d   w i r e s  

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

p a r a l l e l   to   e a c h   o t h e r ;  

b.  s e n s e   w i r e s   b e t w e e n   s a i d   f i e l d   w i r e s   f o r  

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

e a c h   f i e l d   w i r e ,   t h e r e   b e i n g   a t   l e a s t   two  s e n s e   w i r e s ,  

s a i d   s e n s e   w i r e s   b e i n g   s p a c e d   f rom  c o r r e s p o n d i n g   f i e l d  

w i r e s   w h e r e b y   a  common  d i s t u r b a n c e   c r e a t e s   e q u a l  

v o l t a g e s   on  s a i d   s e n s e   w i r e s ,   s a i d   s e n s e   w i r e s   b e i n g  

c o n n e c t e d   to   a  b a l a n c e d   c i r c u i t   h a v i n g   an  i n p u t   l e a d i n g  

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

v o l t a g e s   on  s a i d   s e n s e   w i r e s   w i l l   c o u n t e r a c t   e ach   o t h e r  

and  s a i d   d e t e c t i o n   s y s t e m   is   a c t u a t e d   o n l y   by  u n e q u a l  

v o l t a g e s   d e v e l o p e d   in  s a i d   two  s e n s e   w i r e s   a n d ;  

c.  s a i d   f i e l d   and  s e n s e   w i r e s   b e i n g   a r r a n g e d   in   a  

s u b s t a n t i a l l y   v e r t i c a l   a r r a y .  

2.  The  a l a r m   s y s t e m   of  c l a i m   1  h a v i n g   one  p a i r  

of   s p a c e d   f i e l d   w i r e s   and   one  p a i r   of   s e n s e   w i r e s ,   s a i d  

s e n s e   w i r e s   b e i n g   l o c a t e d   b e t w e e n   s a i d   f i e l d   w i r e s .  

3.  The  a l a r m   s y s t e m   of  c l a i m   1  h a v i n g   a t   l e a s t   o n e  
f i e l d   w i r e   common  to  two  s e n s e   w i r e s .  



4.  The  a l a r m   s y s t e m   of  c l a i m   1  in  t h e   fo rm  o f  

a  c u r t a i n   a r r a y   w i t h   a t   l e a s t   t h r e e   s p a c e d   f i e l d   w i r e s  

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

5.  The  a l a r m   s y s t e m   of  c l a i m   1  w h e r e i n   t h e  

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

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

w i r e s   a r e   c o n n e c t e d   to   s a i d   p r i m a r i e s   in  s u c h   a  m a n n e r  

t h a t   v o l t a g e s   d e v e l o p e d   on  s a i d   s e n s e   w i r e s   o p p o s e  
e a c h   o t h e r   w h e r e b y   e q u a l   i n p u t   v o l t a g e s   c a u s e   no  o u t p u t  

v o l t a g e   on  s a i d   s e c o n d a r y .  
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