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@  Radiation  detection  intruder  alarm  apparatus. 

Radiation  detection  apparatus  includes  a  first  detec- 
tor  (6)  for  detecting  radiation  at  a  wavelength  which  is 
preferably  in  the  infra-red  region,  and  means  for  sensing 
the  presence  of  an  obturating  element  (11),  which  element 
acts  to  prevent  operating  of  the  first  detector.  The  sensing 
means  includes  a  transmitter  (14)  which  transmits  a 
signal  at  a  second  wavelength,  and  a  second  detector  (15) 
responsive  to  and  arranged  to  receive  the  signal  in  the 
presence  of  the  obturating  element,  preferably  by  reflec- 
tion  of  the  signal  from  the  element.  An  alarm  (10)  may  be 
activated  in  response  to  detection  of  radiation  or  of  the 
transmitted  signal. 



T h i s   i n v e n t i o n   r e l a t e s   to   r a d i a t i o n   d e t e c -  

t i o n   a p p a r a t u s   and  w i l l   be  d e s c r i b e d   p a r t i c u l a r l y  

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

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 ,   t h a t   i s ,   to  a p p a r a t u s  

r e s p o n s i v e   to  i n f r a - r e d   r a d i a t i o n   e m i t t e d   by  a n  

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

t h e   s p a c e   s h o u l d   be  e m p t y .  

Such   a p p a r a t u s   w o r k s   on  t h e   p r i n c i p l e   t h a t  

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

v i e w   i s   d e t e c t e d   by  t h e   a p p a r a t u s .   The  c h a n g e   i n  

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

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

to   a  l e v e l   d e t e c t o r   c i r c u i t   w h i c h   o p e r a t e s   an  a l a r m .  

The  d e t e c t i n g   e l e m e n t   may  be  a t   t h e   f o c a l   p o i n t   o f  

a  c o n c a v e   p a r a b o l i c  o r   s p h e r i c a l   m i r r o r   w h i c h   w i l l  

p r o v i d e   a  s i n g l e   zone   a  s e n s i t i v i t y   h a v i n g   s t r o n g l y  

d i r e c t i o n a l   c h a r a c t e r i s t i c s .   A l t e r n a t i v e l y ,   t h e  

d e t e c t i n g   e l e m e n t   may  be  l o c a t e d   a t   t h e   f o c a l   p o i n t  

of   an  a r r a y   of  m i r r o r s   w h i c h   can   c o n v e n i e n t l y   b e  

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

z o n e s   of   s e n s i t i v i t y .   I f   t h e s e   z o n e s   a r e   a r r a n g e d  

s u i t a b l y ,   a  l a r g e   s p a c e   can  be  c o v e r e d   by  o n e  

d e t e c t i n g   e l e m e n t s  

A  d i s a d v a n t a g e   of  b o t h   t h e s e   s y s t e m s   i s  

t h a t   t h e i r   z o n e s   of  s e n s i t i v i t y   can   be  p a r t i a l l y   o r  



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

o v e r   t h e i r   a p e r t u r e s .   Such   m a t e r i a l   s e v e r e l y  

a t t e n u a t e s   r a d i a t i o n   in   t h e   r a n g e   of   w a v e l e n g t h s   o f  

i n t e r e s t ,   w h i c h   r a n g e   i s   t y p i c a l l y   b e t w e e n   4  a n d  

20  m i c r o n s   and  so  a p p r o x i m a t e l y   c e n t r e d   on  10  m i c r o n s  

w a v e l e n g t h .   I f   t h i s   i s   d o n e ,   any  c h a n g e   in   r a d i a t i o n  

c a u s e d   by  an  i n t r u d e r   w i l l   n o t   be  d e t e c t e d   and  t h e  

a l a r m   w i l l   n o t   be  a c t i v a t e d .   T h i s   a s p e c t   p l a c e s   a  

s e r i o u s   l i m i t a t i o n   on  t h e   u s e   of   p a s s i v e   i n f r a - r e d  

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

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

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

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

m e a n s ,   c h a r a c t e r i s e d   in   t h a t   means   f o r   s e n s i n g   t h e  

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

o p e r a t i o n   of  s a i d   f i r s t   d e t e c t i n g   means   a r e   p r o v i d e d ,  

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

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

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

t h e   s e c o n d   w a v e l e n g t h   in   t h e   p r e s e n c e   of   t h e   o b t u r a -  

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

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

In  t h e   p r e f e r r e d   e m b o d i m e n t ,   t h e   f i r s t   d e t e c -  

t i n g   means   i s   a r r a n g e d   to  be  s e n s i t i v e   to   i n f r a - r e d  

r a d i a t i o n   a t   b e t w e e n   4  and  20  m i c r o n s .   The  t r a n s -  

m i t t i n g   and  s e c o n d   d e t e c t i n g   means   a r e   so  d i s p o s e d  

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

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

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

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

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

d e t e c t e d   r a d i a t i o n .   In  o r d e r   to   r e d u c e   i n t e r a c t i o n  

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

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



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

f i r s t   d e t e c t i n g   means   bu t   w h i c h   p r e f e r a b l y   i s   a l s o  

w i t h i n   t h e   i n f r a - r e d   r e g i o n . P r e f e r a b l y ,   to  f u r t h e r  

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

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

and  the   a p p a r a t u s   i s   a r r a n g e d   to  r e j e c t   d e t e c t e d  

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

i n d i c a t i n g   means   may  i n c l u d e   s e p a r a t e   a l a r m   d e v i c e s  

one  to   f o r m   t h e   c o n v e n t i o n a l   i n t r u s i o n   a l a r m ,   a n d  

t h e   o t h e r   an  a n t i - t a m p e r   a l a r m .  

A l t e r n a t i v e l y   b o t h   t h e   d e t e c t i n g  

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

f o r   o p e r a t i o n   in   e i t h e r   c i r c u m s t a n c e .  

An  a l t e r n a t i v e   to   t he   s i n g l e   m i r r o r   a r r a n g e -  

ment   i s   to  u s e   an  a r r a y   of   m i r r o r s   f o r   p r o d u c i n g   a  

n u m b e r   of   z o n e s   of   s e n s i t i v i t y ,   and  in   t h i s   c a s e   t h e  

a r r a y   may  be  u s e d   f o r   f o c u s s i n g   b o t h   t h e   t r a n s m i t t e d  

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

to  t h a t   d e s c r i b e d   a b o v e .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   be  more  r e a d i l y  

u n d e r s t o o d ,   an  e m b o d i m e n t   t h e r e o f   w i l l   now  be  d e s -  

c r i b e d ,   by  way  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 s ,   i n  w h i c h :  

F i g u r e   1  i s   a  p a r t i a l l y   c u t - a w a y   f r o n t  

e l e v a t i o n a l   v i e w   of   an  i n f r a - r e d   d e t e c t o r ;  

F i g u r e   2  i s   a  s i d e   e l e v a t i o n a l   s e c t i o n a l  

v i e w   of   t h e   d e t e c t o r   of   F i g u r e   1,  a n d  

F i g u r e   3  i s   a  b l o c k   d i a g r a m   of   the  c i r c u i t  

of   t h e   d e t e c t o r   shown  in   F i g u r e s   1  and  2 .  

R e f e r r i n g   to  F i g u r e s   1  and  2,  t h e r e   i s   s h o w n  

a  h o u s i n g   1  of   an  i n f r a - r e d   d e t e c t o r   w h i c h   s u b s t a n -  

t i a l l y   e n c l o s e s   and  p r o t e c t s   t h e   i n t e r n a l   a p p a r a t u s  

f rom  e x t e r i o r   s t i m u l i   e x c e p t   t h r o u g h   an  o p e n i n g   o r  

w i n d o w   2.  The  w i n d o w  2   i s   c o v e r e d   by  an  i n f r a - r e d  

t r a n s p a r e n t   m a t e r i a l   3,  shown  p a r t i a l l y   c u t - a w a y  



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

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

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

i n t e r e s t .   F u r t h e r   t h r o u g h   t h e   o p e n i n g ,   t h e r e   i s  

p r o v i d e d   a  s c r e e n i n g   mesh  4  a l s o   shown  p a r t i a l l y  

c u t - a w a y .   At  t h e   r e a r   of   t h e   h o u s i n g   t h e r e   i s  

p o s i t i o n e d   a  c o n c a v e   m i r r o r   5  a r r a n g e d   to  f o c u s  

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

t h e   o p e n i n g   2  and  i m p i n g e i n g   t h e r e u p o n .   The  m i r r o r  

5  may  be  of  p a r a b o l i c   or  s p h e r i c a l   c o n f i g u r a t i o n  

a c c o r d i n g   to  c o n v e n i e n c e .   At  t h e   f o c a l   p o i n t   o f  

t h e   m i r r o r   5,  t h e r e   i s   p o s i t i o n e d   an  i n f r a - r e d  

d e t e c t i n g   e l e m e n t   6 .  

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

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

t h r o u g h   t h e   o p e n i n g   2  and  to   be  r e f l e c t e d   a n d  

f o c u s s e d   by  t h e   m i r r o r   5  on  to  t h e   d e t e c t i n g  

e l e m e n t   6.  F i g u r e   3  shows   a  c i r c u i t   w h i c h   may  b e  

u s e d   w i t h   t h e   a b o v e - d e s c r i b e d   d e t e c t o r .   The  d e t e c t i n g  

e l e m e n t   6  c o n v e r t s   a  c h a n g e   of   i n c i d e n t   r a d i a t i o n  

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

of   a  h i g h   i m p e d a n c e   a m p l i f i e r   70  The  a m p l i f i e d  

s i g n a l   i s   f e d   t h r o u g h   a  low  f r e q u e n c y   a m p l i f i e r   8  

to  a  v o l t a g e   l e v e l   d e t e c t o r   9.  A  s u f f i c i e n t l y   l a r g e  

c h a n g e   in   i n c i d e n t   r a d i a t i o n   o f   t h e   c o r r e c t   w a v e -  

l e n g t h   w i l l   c a u s e   t h e   l e v e l   d e t e c t o r   9  to   a c t i v a t e  

t h e   a l a r m   r e l a y   10,   so  p r o d u c i n g   a  w a r n i n g   o f  

i n t r u s i o n .  

H o w e v e r ,   as  s t a t e d   a b o v e ,   t h e   p o s i t i o n i n g  

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

t h e r m a l l y   o p a q u e   m a t e r i a l   11  w i l l   d r a s t i c a l l y   r e d u c e  

or   t o t a l l y   o b s c u r e   t h e   r a d i a t i o n   i n c i d e n t   on  t h e  

i n f r a - r e d   d e t e c t i n g   e l e m e n t ,   and  t h u s   an  a l a r m  

i n d i c a t i o n   may  n o t   be  o b t a i n e d .  

A  p u l s e   g e n e r a t o r   12  p r o d u c e s   p u l s e s   of   a  



f i x e d   f r e q u e n c y   w h i c h   a r e   a m p l i f i e d   by  a  p u l s e  

a m p l i f i e r   13 and  f e d   to  a  r a d i a t i o n   e m i t t i n g   d i o d e  

14 .   T h i s   d i o d e   14  i s   c h o s e n   t o  e m i t   r a d i a t i o n   o f  

a  d i f f e r e n t   w a v e l e n g t h   to   t h a t   a t   w h i c h   t h e  

d e t e c t i n g   e l e m e n t   6  i s   s e n s i t i v e .   A  g a l l i u m   a r s e n i d e  

d i o d e ,   e m i t t i n g   r a d i a t i o n   of   a b o u t   0 . 9   m i c r o n s  

w a v e l e n g t h   i s   s u i t a b l e   as  w a v e l e n g t h s   e m i t t e d   b y  

t h e   human  b o d y   and  h e n c e   a t   w h i c h   t h e   d e t e c t i n g  

e l e m e n t   6  is   c h o s e n   to   be  s e n s i t i v e   a r e   c e n t r e d  

on  a b o u t   10  m i c r o n s .  

U n d e r   n o r m a l   c o n d i t i o n s ,   t h e   d i o d e   1 4  

e m i t s   r a d i a t i o n   i n t o   t h e   e n v i r o n m e n t   in   a  s e r i e s   o f  

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

12,   and  t h i s   r a d i a t i o n   has   no  f u r t h e r   e f f e c t   on  t h e  

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

11  i s   p l a c e d   in   f r o n t   of   t h e   d e t e c t o r   to  o b s t r u c t  

t h e   a l a r m   a p p a r a t u s ,   a  p r o p o r t i o n   of   t h e   p u l s e d   r a d -  

i a t i o n   14  i s   r e f l e c t e d   f rom  t h e   s c r e e n   11  and  on  t o  

a  s e c o n d   d e t e c t i n g   e l e m e n t   w h i c h   may  c o n v e n i e n t l y  

be  a  r a d i a t i o n   s e n s i t i v e   d i o d e   15 .   T h i s   r a d i a t i o n  

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

a m p l i f i e d   by  a  p u l s e   a m p l i f i e r   16 .   The  p u l s e   a m p l i -  

f i e r   16  i s   p r e f e r a b l y   a r r a n g e d   to  h a v e   s t r o n g  

r e j e c t i o n   of  f r e q u e n c i e s   b e l o w   t h a t   of   t h e   p u l s e  

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

t h e   s e n s i t i v i t y   of   t h e   d e t e c t i n g   e l e m e n t   15  t o  a t h e r  

s p u r i o u s   r a d i a t i o n .   The  o u t p u t   of   t he   a m p l i f i e r   1 6  

i s   f e d   to  a  s e c o n d   l e v e l   d e t e c t o r   17,   w h i c h   u p o n  

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

t h e   a l a r m   r e l a y   10  to   p r o d u c e   a  w a r n i n g   of  a t t e m p t e d  

o b s c u r i n g   o f   t h e   d e t e c t o r .  

R e f e r r i n g   b a c k   to   F i g u r e s   1  and  2,  t h e  

e l e c t r i c a l   a p p a r a t u s   i s   c o n v e n i e n t l y   p o s i t i o n e d   o n  

p r i n t e d   c i r c u i t   b o a r d s   18  w i t h i n   t h e   h o u s i n g   1 .  

The  i n f r a - r e d   e m i t t i n g   d i o d e   i4  i s   p o s i t i o n e d   c l o s e  



to   t h e   d e t e c t i n g   e l e m e n t   6.  T h i s   means   t h a t   s i n c e  

i t   i s   v e r y   c l o s e   to  t h e   f o c a l   p o i n t   of  t h e   m i r r o r   5 ,  

i t s   p u l s e d   r a d i a t i o n   w i l l   be  r e f l e c t e d   b a c k   by  t h e  

m i r r o r   t h r o u g h   t h e   o p e n i n g   2  as  an  a p p r o x i m a t e l y  

p a r a l l e l   s t r a i g h t   beam.   I f   a  t h e r m a l l y   o p a q u e  

s c r e e n   i s   p o s i t i o n e d   i n   f r o n t   of  t h e   o p e n i n g   2,  a  

p r o p o r t i o n   of  t h i s   p u l s e d   r a d i a t i o n   w i l l   b e  

r e f l e c t e d   b a c k   and  on  to  t h e   s e c o n d   d e t e c t i n g   e l e m e n t  

15 .   The  d e t e c t i n g   e l e m e n t   15  i s   c o n v e n i e n t l y   p o s i t i -  

o n e d   on  t h e   s c r e e n i n g   mesh  4  and  h a s   a  s h i e l d   1 9  

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

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

f rom  t h e   i n t e r i o r   of   t h e   h o u s i n g ,   on  to   t h e   e l e m e n t  

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

F i g u r e   3  shows   t h e   two  v o l t a g e   l e v e l  

d e t e c t o r s   9  and  1 7  o f   e a c h   i n f r a - r e d   c i r c u i t  

c o n n e c t e d   to   one  a l a r m   r e l a y   10 .   H o w e v e r ,   i f  

p r e f e r r e d ,   t h e s e   may  be  c o n n e c t e d   to   s e p a r a t e   r e l a y s  

to  p r o v i d e   one  m a i n   a l a r m   w i t h   a  s e p a r a t e   a n t i - t a m p e r  

a l a r m   h a v i n g   a  s e p a r a t e   c i r c u i t .  

The  u s e   of   t h e   low  f r e q u e n c y   a m p l i f i e r   8  

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

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

16  s e n s i t i v e   to   f r e q u e n c i e s   a b o v e   t h a t   of   t h e   p u l s e  

g e n e r a t o r   12  m i n i m i s e s   t h e   p o s s i b i l i t y   of   a n y  
i n t e r a c t i o n   b e t w e e n   t h e  t w o   s y s t e m s   w h i c h   may  a r i s e ,  

f o r   e x a m p l e ,   as  a  r e s u l t   of   t h e   d e t e c t i n g   e l e m e n t   6 

r e a c t i n g   to  t h e   p u l s e d   r a d i a t i o n   f rom  t h e   d i o d e   1 4 .  

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

( e . g .   0 . 9   m i c r o n s   as  a b o v e )   of   p u l s e d   r a d i a t i o n  

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

be  p r o d u c e d   by  an  i n t r u d e r   ( c e n t r e d   on  10  m i c r o n s )  

to   w h i c h   t h e   d e t e c t i n g   e l e m e n t   6  i s   c h o s e n   to  b e  

s e n s i t i v e .  

In   p r a c t i c e   i t   may  be  f o u n d   t h a t   i n t e r a c t i o n  



i s   s u f f i c i e n t l y   m i n i m i s e d   by  u s i n g   two  w a v e l e n g t h s  

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

r a d i a t i o n   i s   n o t   n e c e s s a r y .   H o w e v e r ,   f o r   s a t i s f a c t o r y  

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

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

and  t h e   d e t e c t i n g   c i r c u i t   a r r a n g e d   to  be  s e n s i t i v e  

at   t h a t   p u l s e   f r e q u e n c y .  

The  a p p a r a t u s   d e s c r i b e d   a b o v e   u t i l i s e s   a  

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

e m i t t e d   f r o m  t h e   e x t e r i o r   on  to   t h e   f i r s t   d e t e c t i n g  

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

i n t o   t h e   zone   to   be  p r o t e c t e d .   H o w e v e r ,   w h e r e   a  

n u m b e r   of   w i d e l y   s p a c e d   z o n e s   a r e   to   be  c o v e r e d ,   a s  

d e s c r i b e d   a b o v e ,   by  u s i n g   an  a r r a y   of   m i r r o r s ,   t h e  

same  p r i n c i p l e   of   o p e r a t i o n   can  be  u s e d   w h e r e b y   t h e  

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

by  r e f l e c t i o n   f r o m  t h e   a r r a y   of  m i r r o r s .   A  s u i t a b l y  

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

p u l s e d   r a d i a t i o n   r e f l e c t e d   f rom  a  t h e r m a l l y   o p q a u e  

s c r e e n   in   a  s i m i l a r   m a n n e r   to   t h a t   d e s c r i b e d   a b o v e .  



1.  R a d i a t i o n   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  

f i r s t   d e t e c t i n g   means   ( 6 , 7 , 8 )   f o r   d e t e c t i n g   r a d i a t i o n  

at   a  f i r s t   w a v e l e n g t h ,   f i r s t   i n d i c a t i n g   means   ( 9 , 1 0 )  

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

in   t h a t   means   f o r   s e n s i n g   t h e   p r e s e n c e   of   an  o b t u r a t i n g  

e l e m e n t   ( l l )   p r e v e n t i n g   t h e   o p e r a t i o n   of  s a i d   f i r s t  

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

c o m p r i s i n g   t r a n s m i t t i n g   means   ( 1 2 , 1 3 , 1 4 )   f o r   t r a n s -  

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

d e t e c t i n g   means   ( 1 5 , 1 6 )   r e s p o n s i v e   to   t h e   s i g n a l   a t  

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

e l e m e n t   ( 1 1 ) ,   and  s e c o n d   i n d i c a t i n g   means   ( 1 7 , 1 0 )  

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

2.  A p p a r a t u s  a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d  

s e c o n d   d e t e c t i n g   means   ( 1 5 , 1 6 )   i s   a r r a n g e d   to   d e t e c t  

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

3.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   1  or  2 ,  

f u r t h e r   i n c l u d i n g   means   (5)  f o r   e m i t t i n g   s a i d   t r a n s m i t t e d  

s i g n a l   as  a t   l e a s t   one  s u b s t a n t i a l l y   p a r a l l e l   b e a m .  

4.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   3  w h e r e i n   s a i d  

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

r a d i a t i o n   a t   t h e   f i r s t   w a v e l e n g t h   on  t o  s a i d   f i r s t  

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

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3  or  4,  w h e r e i n  

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

m i r r o r .  

6.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3  or  4,  w h e r e i n  

s a i d   e m i t t i n g   means   c o m p r i s e s   a  c o n c a v e   p a r a b o l i c  

m i r r o r .  



7.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   3  or   4  w h e r e i n  

s a i d   e m i t t i n g   means   c o m p r i s e s   an  a r r a y   of   m i r r o r s  

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

p a r a l l e l   b e a m s .  

8.  A p p a r a t u s   a c c o r d i n g   t o  a n y   one  of  t h e   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   t r a n s m i t t i n g   means   i s  

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

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

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

p u l s e d   at   t h a t   f r e q u e n c y .  

9.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of   t h e  

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   t r a n s m i t t i n g   means   i s  

a r r a n g e d   to  t r a n s m i t   r a d i a t i o n   of  s u b s t a n t i a l l y   0 . 9  

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

10 .   A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of   t h e  

p r e c e d i n g   c l a i m s   and  c o m p r i s i n g   a l a r m   means   (10)   c o m m o n  

to   s a i d   f i r s t   and  s a i d   s e c o n d   i n d i c a t i n g   m e a n s .  
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