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©  Omnidirectional  antenna  array. 
©  An  antenna  device  for  receipt  and  onward  transmission 
of  an  electromagnetically  transmitted  signal,  said  device  com- 
prising: 

at  least  three  signal  detecting  means; 

means  for  determining  the  absolute  value  of  the  output  of 
each  signal  detecting  means;  and 

means  for  summing  the  absolute  value  of  said  coil  out- 
puts. 
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DEVICF 

ine   p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  d e v i c e  
for   d e t e c t i o n   and  o n w a r d   t r a n s m i s s i o n   of  a 

r e m o t e l y   t r a n s m i t t e d   s i g n a l .   More  p a r t i c u l a r l y   t h e  
p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   s i g n a l  
d e t e c t i o n   and  t r a n s m i s s i o n   w i th   r e d u c e d   a n i s o t r o p y .  

S i g n a l   r e c e i v e r s   such   as  i n d u c t i v e   p i c k - u p   c o i l s  
i a v e   an  a n i s o t r o p i c   r e c e p t i o n   c h a r a c t e r i s t i c   and  n u l l  
: o n d i t i o n s   e x i s t   in  any  c o m m u n i c a t i o n   s y s t e m   in  w h i c h  
the  s p a t i a l   o r i e n t a t i o n   of  the   c o i l   c a n n o t   be  p r e -  
i e t e r m i   ned  . 

S c h e m e s   have   been   p r o d u c e d   to   r e d u c e   t h e  
a n i s o t r o p i c   p r o p e r t i e s   in  c o m m u n i c a t i o n s   s y s t e m s .  
1any  s u c h   a r r a n g e m e n t s   have  r e l i e d   on  m e c h a n i c a l  

s w i t c h i n g   n e t w o r k s ,   but   t h e s e   have  the   d i s a d v a n t a g e  
3f  u s i n g   m o v i n g   p a r t s .  

I t   is  an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   t o  
; l i m i n a t e   n u l l   r e l a t i o n s h i p s   of  the   t y p e   d i s c u s s e d ,  
a l l o w i n g   a  r e m o t e   s i g n a l   d e t e c t i o n   d e v i c e   to   b e  
i sed   in  any  o r i e n t a t i o n   to  the  s i g n a l   s o u r c e .  

The  n u l l   r e l a t i o n s h i p s   of  the   t r a n s m i t t e r   a n d  
r e c e i v i n g   m e a n s   may  be  r e d u c e d   by  u s i n g   t h r e e   or  m o r e  
s i g n a l   d e t e c t i o n   means   ( s u c h   as  c o i l s )   in  c o m b i n a t i o n ,  
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h o w e v e r ,   e v e n   in  s u c h   c a s e s   t he   i n c i d e n c e   of  n u l l  

o r i e n t a t i o n s   is   not   e l i m i n a t e d .  

We  have   now  f o u n d   t h a t   the   n u l l   o r i e n t a t i o n s  

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

5  or  more   s i g n a l   d e t e c t i o n   m e a n s   and  in  c o m b i n a t i o n  

t h e r e w i t h   m e a n s   fo r   d e t e r m i n i n g   and  summing   t h e  

a b s o l u t e   v a l u e   of  t he   s i g n a l s   p r o d u c e d   by  s a i d   c o i l s .  

A c c o r d i n g l y   we  p r o v i d e   an  a n t e n n a   d e v i c e   f o r   t h e  

r e c e i p t   and  o n w a r d   t r a n s m i s s i o n   of  an  e l e c t r o -  

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

p r i s i n g :  

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

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

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

15  m e a n s   f o r   summing   t he   a b s o l u t e   v a l u e   of  s a i d  

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

G e n e r a l l y ,   t he   s i g n a l   d e t e c t i o n   means   w i l l   b e  

a r r a n g e d   s u c h   t h a t   t h e   a x e s   of  s a i d   s i g n a l   d e t e c t i n g  

m e a n s   a r e   d i s p o s e d   in  t h r e e   d i m e n s i o n s .   For  e x a m p l e ,  

20  w h e r e   t h e r e   a r e   t h r e e   s i g n a l   d e t e c t i o n   means   i t   i s  

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

do  n o t   l i e   in  t h e   same  p l a n e   and  t h a t   no  two  axes   a r e  

p a r a l l e l   . 

I t   may  be  p r e f e r r e d   in  some  c i r c u m s t a n c e s   t o  

25  have   t h e   a x e s   of  s a i d   s i g n a l   d e t e c t i o n   means   d i s p o s e d  

. w i t h   maximum  s e p a r a t i o n .   A  p a r t i c u l a r l y   c o n v e n i e n t  

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

d e t e c t i o n   means   a r r a n g e d   so  t h a t   t h e i r ^ a x e s   a r e  

o r t h o g o n a l .   H o w e v e r   o t h e r   a r r a n g e m e n t s ,   such  as  f o u r  

30  s i g n a l   d e t e c t i o n   means   w i t h   a x e s   in  t e t r a h e d r a l  

a r r a n g e m e n t ,   may  be  u s e d .  
The  n a t u r e   of  the   s i g n a l   d e t e c t i o n   means  is  n o t  
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n a r r o w l y   c r i t i c a l ,   and  such   c o m p o n e n t s   as  c o i l s   a n d  

Ha l l   e f f e _ c t   d e v i c e s   may  be  u s e d .   In  g e n e r a l ,   t he   n a t u r e  
of  the   s i g n a l   d e t e c t i o n   means   may  be  s e l e c t e d   b y  
t h o s e   s k i l l e d   in  t he   a r t   in  a c c o r d a n c e   w i t h   t h e  

5  d e s i r e d   n a t u r e   and  f r e q u e n c y   of  the   s i g n a l   to   b e  

d e t e c t e d   P r e f e r r e d   s i g n a l   d e t e c t i n g   means   a r e   i n d u c t i v e  

p i c k - u p   c o i l s .  

S a i d   m e a n s   f o r   d e t e r m i n i n g   the   a b s o l u t e   v a l u e  

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

10  i n c l u d e   r e c t i f i e r s .   Such  r e c t i f i e r s   may  i n c l u d e ,   f o r  

e x a m p l e ,   d i o d e   b r i d g e s   and  f u l l   wave  r e c t i f i e r s   w h i c h  

may,  for   e x a m p l e ,   be  c o n s t r u c t e d   u s i n g   o p e r a t i o n a l  

ampl  i  f  i e r s   . 
S a i d   summiny  means   may  p r o v i d e   means   f o r  

15  summing  s i g n a l s   in  one  or  more  s t a g e s .   The  a r r a n g m e n t  
of  summing  s t a g e s   may  be  c h o s e n   as  a  m a t t e r   o f  

c o n v e n i e n c e   in  o r d e r   to   a c h i e v e   summing  of  s a i d  

s i g n a l s .   The  summing   s t a g e s   may  c o m p r i s e   a  means   f o r  

summing  g r o u p s   of  two  or  more  o u t p u t s   of  t h e   s i g n a l  

20  d e t e c t i o n   m e a n s .  

I t   w i l l   be  known  to  t h o s e   s k i l l e d   in  t he   a r t  

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

c o r p o r a t e d   i n t o   t he   s a i d   a n t e n n a   d e v i c e   as  a  m a t t e r  

of  c o n v e n i e n c e .   For  e x a m p l e ,   i t   may  be  a d v a n t a g e o u s  

25  in  some  c i r c u m s t a n c e s   to  use  one  or  more  a d d i t i o n a l  

c o m p o n e n t s   s e l e c t e d   f rom  s i g n a l   a m p l i f i c a t i o n   m e a n s  
and  s i g n a l   f i l t e r i n g   m e a n s .   Means  fo r   s i g n a l  

a m p l i f i c a t i o n   and  means   f o r   s i g n a l   f i l t e r i n g   may  b e  

c h o s e n   f rom  a  wide   r a n g e   of  c o m p o n e n t s   known  in  t h e  

30  . a r t   in  a c c o r d a n c e   w i t h   d e s i r e d   n a t u r e   and  f r e q u e n c y  

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

In  one  e m b o d i m e n t   of  the   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   an  a n t e n n a   d e v i c e   as  h e r e i n b e f o r e   d e s c r i b e d  

w h i c h   a d d i t i o n a l l y   c o m p r i s e s   means   fo r   a m p l i f i c a t i o n  

35  of  the   o u t p u t   of  e a c h   s i g n a l   d e t e c t i o n   means   a n d  
means   for   f i l t e r i n g   e a c h   a m p l i f i e d   s i g n a l   p r i o r   t o  
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a b s o l u t e   v a l u e   d e t e r m i n a t i o n .  

The.  p r e s e n t   i n v e n t i o n   f u r t h e r   p r o v i d e s   a  p r o c e s s  

of  c o m m u n i c a t i o n   u s i n g   a  r e m o t e   r e c e i v i n g   means   w h i c h  

p r o c e s s   c o m p r i s e s :  

5  g e n e r a t i n g   an  e l e c t r o m a g n e t i c   s i g n a l ;  

t r a n s m i t t i n g   and  r e c e i v i n g   s a i d   s i y n a ]   in  at  l e a s t  

one  of  at  l e a s t   t h r e e   s i g n a l   d e t e c t i o n   m e a n s ;  

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

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

10  summing   the   a b s o l u t e   v a l u e s   of  the   o u t p u t s   o f  

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

m e a n s   . 

The  d e v i c e   of  t he   p r e s e n t   i n v e n t i o n   p r o v i d e s  

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

15  by  e n s u r i n g   r e l i a b l e   p i c k - u p   and  o n w a r d   t r a n s m i s s i o n  

of  an  a p p r o p r i a t e   s i g n a l   in  any  o r i e n t a t i o n   of  t h e  

a n t e n n a   to  t he   i n c o m i n g   s i g n a l .  

I t   w i l l   be  u n d e r s t o o d   by  to  t h o s e   s k i l l e d   in  t h e  

a r t   t h a t   t he   d e v i c e   of  the   p r e s e n t   i n v e n t i o n   may  b e  

20  u s e d   in  a  wide  r a n g e   of  a p p l i c a t i o n s .   For  e x a m p l e  

t h e   d e v i c e   may  be  u sed   as  an  a n t e n n a   d e v i c e   i n  

c o m m u n i c a t i o n   s y s t e m s ,   s e c u r i t y   s y s t e m s   and  r e m o t e  

s w i t c h i n g   or  t r i g g e r i n g   s y s t e m s .  

The  d e v i c e   is  of  p a r t i c u l a r   use  whe re   i t   i s  

25  r e q u i r e d   to  r e c e i v e   and  o n w a r d l y   t r a n s m i t   a  s i g n a l  

•when  t he   d e v i c e   is  in  a  r andom  o r i e n t a t i o n .  

R e l i a b l e   d e t e c t i o n   and  o n w a r d   t r a n s m i s s i o n   o f  

a  s i g n a l   by  a  s t a t i o n a r y   a n t e n n a   i s  

p a r t i c u l a r l y   c r i t i c a l   in  t he   c a s e   of  r e m o t e   c o n t r o l  

30  f i r i n g   s y s t e m s   u s e d   in  b l a s t i n g .   Such  s y s t e m s   h a v e  

been   d e v e l o p e d   r e c e n t l y   to  o b v i a t e   the   need  to  u s e  
f i x e d   s i g n a l   t r a n s m i s s i o n   l i n e s   such   as  w i r e   o r  
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e x p l o s i v e   f u s e   c o r d   to  i n i t i a t e   f i r i n g   of  i g n i t i o n  
d e v i c e s   in  b l a s t i n g   d e t o n a t o r s .  

The  use   of  t he   p r e s e n t   i n v e n t i o n   as  a  m e a n s  
of  r e c e i v i n g   and  o n w a r d l y   t r a n s m i t t i n g   an  i n i t i a t i o n  

5  s i g n a l   f o r   an  e x p l o s i v e   d e v i c e   p r o v i d e s   i n c r e a s e d   s a f e t y  
and  r e l i a b i l i t y   in  such   r e m o t e   f i r i n g   s y s t e m s .  

R e m o t e   f i r i n g   s y s t e m s   g e n e r a l l y   o p e r a t e   b y  
t r a n s m i s s i o n   of  an  e l e c t r o m a g n e t i c   s i g n a l   to   a n  
a n t e n n a   at  t h e   s i t e   of  the   b l a s t i n g   d e t o n a t o r .  

10  U s u a l l y   the   d e t o n a t o r   is  p l a c e d   in  p l a c e s   w h i c h   a r e  
d i f f i c u l t   to   r e a c h   and  it  is  d i f f i c u l t   to  e n s u r e   a 
s u i t a b l e   o r i e n t a t i o n   for   s i g n a l   t r a n s m i s s i o n   to  a 
c o n v e n t i o n a l   a n t e n n a .   Hence  a  b l a s t i n g   a s s e m b l y   f o r  

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

15  a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n   f o r   r e c e i p t   a n d  

o n w a r d   t r a n s m i s s i o n   of  a  s i g n a l   to  a  b l a s t i n g   d e t o n a t o r  
has   t h e   a d v a n t a g e   of  a l l o w i n g   r andom  o r i e n t a t i o n  

of  t he   a n t e n n a   d e v i c e   and  d e t o n a t o r   w h i l e   e n s u r i n g  
r e l i a b l e   r e s p o n s e   to   the   a p p r o p r i a t e   d e t o n a t i o n  

20  s i g n a l .  

Hence   in  one  e m b o d i m e n t   t h e r e   is  p r o v i d e d   a 
b l a s t i n g   a s s e m b l y   fo r   r e m o t e   e x p l o s i v e   i n i t i a t i o n  

c o m p r i s i n g   an  a n t e n n a   d e v i c e   as  h e r e i n b e f o r e   d e s c r i b e d  
wh ich   is  in  c o m m u n i c a t i o n   w i t h   a  d e t o n a t o r .  

25  In  a  f u r t h e r   e m b o d i m e n t ,   t h e r e   is   p r o v i d e d   a 
m e t h o d   of  f i r i n g   a  d e t o n a t o r   w h i c h   m e t h o d   c o m p r i s e s  

g e n e r a t i n g   an  e l e c t r o m a g n e t i c   s i g n a l ,   r e c e i v i n g   a n d  

o n w a r d l y   t r a n s m i t t i n g   s a i d   s i g n a l   to  a  d e t o n a t o r   by  

means   of  an  a n t e n n a   d e v i c e   as  h e r e i n b e f o r e   d e s c r i b e d .  
30  •  V a r i o u s   e x a m p l e s   of  d e v i c e s   in  a c c o r d a n c e   w i t h  

t h i s   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   the   a i d   o f  
the   a c c o m p a n y i n g   d r a w i n g s .  
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In  the   a c c o m p a n y i n g   d r a w i n g s :  

Fig  1  is  a  b l o c k   d i a g r a m   of  a  f i r s t   e x a m p l e   of  a  d e v i c e  

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .  

Fig   2  is  a  b l o c k   d i a g r a m   of  a  s e c o n d   e x a m p l e   of  a  d e v i c e  

5  a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .  

Fig   3  is  a  b l o c k   d i a g r a m   of  a  t h i r d   e x a m p l e   of  a  d e v i c e  

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .  

Fig  4  is  a  b l o c k   d i a g r a m   of  a  f o u r t h   e x a m p l e   of  a  d e v i c e  

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .  

10  F ig   5  is  a  b l o c k   d i a g r a m   of  a  f i f t h   e x a m p l e   of  a  d e v i c e  

a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .  

Fig  6  is  a  c i r c u i t   d i a g r a m   of  a  s p e c i f i c   e x a m p l e  

a c c o r d i n g   to  an  e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ,  

R e f e r r i n g   to  t he   d i a g r a m s :  

15  "L"  is  u s e d   to  d e s i g n a t e   s a i d   s i g n a l   d e t e c t i o n  

m e a n s ,   "M"  is  used   to  d e s i g n a t e   s a i d   a b s o l u t e   v a l u e  

d e t e r m i n i n g   means   and  "S"  is  u s e d   to  d e s i g n a t e   s a i d  

summing   m e a n s .  

In  Fig  1  t h e r e   is   shown  one  e m b o d i m e n t   of  s a i d  

20  a n t e n n a   d e v i c e   w h i c h   c o m p r i s e s :  

t h r e e   i n p u t   c o i l s   (  ,  L2  »  L3  )  w h i c h   a r e   a r r a n g e d  

in  an  a p p r o x i m a t e l y   m u t u a l l y   o r t h o g o n a l   o r i e n t a t i o n ;  

a m p l i f i c a t i o n   means   f o r   a m p l i f y i n g   the   o u t p u t   of  e a c h  

c o i l   (Ai  ,  A2  #  A3  )  ; 

2 5  f i l t e r i n g   means   f o r   m o d i f y i n g   the   o u t p u t   of  e a c h   s a i d  
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c o i l   ( F 1 , F 2 , K 3 ) ;  

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

f i l t e r e d   o u t p u t   of  e a c h   i n p u t   c o i l   ( M j , M 2 » M 3 ) ;  

means   fo r   summing  the   a b s o l u t e   v a l u e s   of  s a i d  

5  c o i l   o u t p u t   (Sj  )  . 

Fig  2  shows   a  b l o c k   d i a g r a m   in  w h i c h   the   c o i l  

s i g n a l   p a s s e s   t h r o u g h   a  f i l t e r   p r i o r   ( F j , F 2 , F 3 )   p r i o r  

to  a m p l i f i c a t i o n   and  a b s o l u t e   v a l u e   d e t e r m i n a t i o n .  

Fig  3  shows  a  b l o c k   d i a g r a m   of  a  d e v i c e   of  a n  

10  e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n   in  w h i c h   t h e  

s i g n a l s   a re   r e c e i v e d   (  Li  ,  L-2  ,  L3  )  and  a r e   p a s s e d   t h r o u g h   a 
f i l t e r   b e f o r e   ( F 1 , F 2 , F 3 )   and  a f t e r   (  f / ^ ' f ^ )   a m p l i -  

f i c a t i o n   s t a g e s   ( A j , A 2 » A 3 ) .  

Fig  4  shows  a  b l o c k   d i a g r a m   of  a  d e v i c e   of  a n  

15  e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n   in  w h i c h   t h e  

a m p l i f i e d   s i g n a l s   a r e   summed  by  a  summing  means   c o m -  

p r i s i n g   two  summing  s t a g e s   ( S ] , S 2 ) -  

Fig  5  shows  a  b l o c k   d i a g r a m   of  a  d e v i c e   a c c o r d -  

ing  to  the   i n v e n t i o n   in  w h i c h   t h e r e   a r e   f o u r   s i g n a l  

20  d e t e c t i n g   means   (  Lj  ,  L2  ,  L3  ,  L4  )  . 

Fig  6  shows  one  p o s s i b l e   i m p l e m e n t a t i o n   o f  

t h e   e m b o d i m e n t   of  the   i n v e n t i o n   shown  in  F i g u r e   2 .  

The  r e c e i v i n g   c o i l s   Lj  ,  L2  and  L3  c o n s i s t   o f  

a p p r o x i m a t e l y   3000  t u r n s   of  c o p p e r   w i r e   on  s o f t   i r o n  

25  c o r e s ,   h a v i n g   a  r e s i s t a n c e   of  240  ohms  and  an  i n d u c t a n c e  

of  150  mH.  The  c o m p o n e n t   v a l u e s   of  the   d e v i c e   a re   a s  

•f  ol  lows  : 

R!  , R 3 , R 8 , R l 0 ' R 1 5 ' R 1 7 ' R 2 2 »  

R 2 3 ' R 2 4 » R 2 6 ' R 2 7  

30  R 2 » R 9 f R 1 6  

R4  r R n , R i 8  
R 5 ' R 1 2 ' R 1 9  

R6  'R7  ' R 1 3 ' R 1 4   ' R 2 0 ' R 2 1  

10  K  Ohm  r e s i s t o r s  

220  K  Ohm 

1  M  Ohm  " 

22  K  Ohm  " 

12  K  Ohm  " 



-  8  -  

0 2 1 4 8 2 9  

H25  4  7  0  K  Ohm 

R 2 8 ' R 2 9 * R 3 0   1  K  Ohni 

1  '  c2  ' c3   »c4  '  c5  '  -̂6  0 . 0 1   uF  c a p a c i t o r  

5  C7,C8  0 .1   u F  

C 9 , C i o , C u   0 . 0 0 4 7   uF  

L i , L 2 f L 3   P i c k u p   c o i l s  

Bj  9  v o l t   B a t t e r y  

Dl  'D2  'c3  'D4  »D5  'Df>  IN914  d i o d e s  

10  I C ] , I C 2 r I C 3   LM324  I n t e g r a t e d   c i r c u i t  

IC4  LM7  41  "  " 

C o m p o n e n t s   Cg  ,  R2R  t  C ]o ,   R29  ,  c l l   and  R30  a c t  
in  c o n j u n c t i o n n   w i t h   the   i n d u c t a n c e   of  the   c o i l s   as  i n -  

pu t   f i l t e r i n g   n e t w o r k s   d e n o t e d   F j ,   F2  and  F3  in  t h e  

15  p r e f e r r e d   b l o c k   s c h e m a t i c   d i a g r a m   shown  in  F i g u r e   2 .  

The  f i l t e r i n g   s t a g e s   i n c r e a s e   t h e   s e n s i t i v i t y   of  t h e  

c o i l s   at   t h e   d e s i r e d   t r a n s m i s s i o n   f r e q u e n c y .   T h e  

f i l t e r i n g   s t a g e s   a r e   f o l l o w e d   by  o p e r a t i o n a l   a m p l i f i e r s  

I C i a ,   I C i b ,   I C 2 a ,   IC2b»  !C3a»   I C 3 b '   and  c o m p o n e n t s  
20  Rlf  R2,  Clf   R3f  R4,  C2,  R10 '   R l l *   R15 '   R16 '   C3,  R 1 7 ,  

and  R j a -   T h e s e   c o m p o n e n t s   a c t   as  t h r e e   i n d e p e n d e n t   a c  

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

Lj  ,  L2  and  L3  to  an  a p p r o p r i a t e   l e v e l   f o r   the   f u l l - w a v e  
r e c t i f i c a t i o n   s t a g e s .   T h r e e   f u l l - w a v e   r e c t i f i f e r s  

25  d e n o t e d   Mj  ,  M2  and  M3  in  t he   b l o c k   d i a g r a m   (F ig   2)  a r e  
c o n s t r u c t e d   f rom  c o m p o n e n t s   IC}Cr   IC2c»  !C3c»  Dls  D2  » 
D3,  D4  ,  D5,  Dg,  R5,  R7,  R \ 2 ,   R13»  R14f  R19/  R20  a n d  

R21.  The  a c t i o n   of  t h e s e   c o m p o n e n t s   is  to  r e c t i f y   e a c h  
h a l f   c y c l e   of  t he   i n p u t   s i g n a l   so  as  to  p r o d u c e   a n  

30  o u t p u t   s i g n a l   e q u a l   to   t h e   a b s o l u t e   m a g n i t u d e   of  t h e  

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

c o m p o n e n t s   C4  ,  C5,  Cg  ,  R22r  R23 '   R24»  R25'   and  IC4  is   a n  

ac  summing   a m p l i f i e r ,   t he   o u t p u t   of  w h i c h   c o u l d ,   f o r  

e x a m p l e ,   be  c o n n e c t e d   to  t h e   command  d e c o d i n g   c i r c u i t r y  
35  of  t h e   r e m o t e   c o n t r o l   d e v i c e   s u c h   as  a  b l a s t i n g   d e t o n a t o r .  

C o m p o n e n t s   C7  ,  Cg  ,  R26  25  and  R27  p r o d u c e   s p l i t   s u p p l y  
v o l t a g e s   and  a  z e r o   v o l t a g e   l e v e l   f rom  a  s i n g l e   b a t t e r y   Bj  . 



0 2 1 4 8 2 9  

-  v  — 

CLAIMS 

1.  An  a n t e n n a   d e v i c e   f o r   r e c e i p t   and  o n w a r d  
t r a n s m i s s i o n   of  an  e l e c t r o m a g n e t i c a l l y   t r a n s m i t t e d  
s i g n a l ,   s a i d   d e v i c e   c o m p r i s i n g :  

at  l e a s t   t h r e e   s i g n a l   d e t e c t i o n   m e a n s  
(LI  ,L2  ,L3  ,L4)  ;and  c h a r a c t e r i z e d   by  h a v i n g  

means   (Ml  ,  M2  ,M3  ,M4  )  f o r   d e t e r m i n i n g   t h e   a b s o l u t e  
v a l u e   of  t he   o u t p u t   of  e ach   s i g n a l   d e t e c t i o n  
means   ;  a n d  

means   ( S 1 . S 2 )   f o r   summing   the   a b s o l u t e   v a l u e   o f  
s a i d   s i g n a l   d e t e c t i o n   m e a n s ;  

t h e   s i g n a l   d e t e c t i o n   means   b e i n g   a r r a n g e d   s u c h  
t h a t   t h e   a x e s   of  s a i d   s i g n a l   d e t e c t i o n   m e a n s  
a r e   d i s p o s e d   in  t h r e e   d i m e n s i o n s .  

2.  An  a n t e n n 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   by  h a v i n g   t h r e e   s i g n a l   d e t e c t i o n   m e a n s  
; L 1 , L 2 , L 3 )   a r r a n g e d   so  t h a t   t h e i r   axes   a r e   o r t h o g o n a l .  

J.  An  a n t e n n 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   by  h a v i n g   f o u r   s i g n a l   d e t e c t i n g   m e a n s  
L 1 , L 2 , L 3 , L 4 )   w i t h   axes   in  t e t r a h e d r a l   a r r a n g e m e n t .  

I.  An  a n t e n n a   d e v i c e   a c c o r d i n g   to  any  one  o f  
c la ims   1  to  3  i n c l u s i v e   c h a r a c t e r i z e d   in  t h a t   t h e  
i i g n a l   d e t e c t i o n   means  a r e   s e l e c t e d   f rom  c o i l s   a n d  
[ a l l   e f f e c t   d e v i c e s .  

».  An  a n t e n n a   d e v i c e   a c c o r d i n g   to  any  one  o f  
c la ims  1  to  4  i n c l u s i v e   c h a r a c t e r i z e d   in  t h a t   t he   d e v i c e  
i d d i t i o n a l l y   c o m p r i s e s   at   l e a s t   one  c o m p o n e n t   s e l e c t e d  
rom  t he   g r o u p   of  a m p l i f i c a t i o n   means  ( A 1 , A 2 , A 3 )   a n d  
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s i g n a l   f i l t e r i n g   means   ( F 1 , F 2 , F 3 ) .  

6.  An  a n t e n n a   d e v i c e   a c c o r d i n g   to   c l a i m   5  

c h a r a c t e r i z e d   in  t h a t   t h e   d e v i c e   c o m p r i s e s   m e a n s  

( A 1 , A 2 , A 3 )   f o r   a m p l i f i c a t i o n   of  t h e   o u t p u t   of  e a c h   s i g n a l  

5  d e t e c t i n g   means   and  means   ( F 1 . F 2 . F 3 )   f o r   f i l t e r i n g   e a c h  

a m p l i f i e d   s i g n a l   p r i o r   to   a b s o l u t e   v a l u e   d e t e r m i n a t i o n .  

7.  A  b l a s t i n g   a s s e m b l y   f o r   r e m o t e   e x p l o s i v e  

i n i t i a t i o n   c o m p r i s i n g   an  a n t e n n a   d e v i c e   a c c o r d i n g   to  a n y  

one  of  c l a i m s   1  to   6  i n c l u s i v e   w h i c h   i s   c o n n e c t e d   to   a  

to  d e t o n a t o r .  

8.  A  p r o c e s s   of  c o m m u n i c a t i o n   u s i n g   a  r e m o t e  

r e c e i v i n g   means   w h i c h   p r o c e s s   c o m p r i s e s  

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

t r a n s m i t t i n g   and  r e c e i v i n g   s a i d   s i g n a l   in  a t  

L5  l e a s t   one  of  at   l e a s t   t h r e e   s i g n a l   d e t e c t i o n  

means   (LI   ,L2  ,L3  ,L4)   ;  c h a r a c t e r i z e d   in  t h a t   t h e  

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

d e t e c t i o n   means   i s   d e t e r m i n e d  

a n d  

20  t h e   a b s o l u t e   v a l u e s   of  t h e   o u t p u t s   of  s a i d   s i g n a l  

d e t e c t i o n   means   a r e   summed  u s i n g   a  s i g n a l   s u m m i n g  

means   ( S 1 . S 2 ) .  

9.  A  m e t h o d   of  f i r i n g   a  d e t o n a t o r   w h i c h   m e t h o d   c o m p r i s e s  

g e n e r a t i n g   an  e l e c t r o m a g n e t i c   s i g n a l ,   r e c e i v i n g   a n d  

25  o n w a r d i n g   t r a n s m i t t i n g   s a i d   s i g n a l   to   a  d e t o n a t o r   by  m e a n s  

of  an  a n t e n n a   d e v i c e   a c c o r d i n g   to  any  one  of  c l a i m s   1 

to  6  i n c l u s i v e .  

L5 

20  
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