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@  Alarm  system. 

  An  alarm  system  in  which  a  fire  alarm  is  activated  only 
when  both  movement  and  radiation  having  characteristics 
associated  with  fire  emitted  radiation  are  detected.  Move- 
ment  can  be  detected  by a  Doppler  shift  ultrasonic  device, 
and  fire  emitted  radiation  by  an  infra  red  device.  The  system 
avoids  false  alarms  as  experienced  with  ultrasonic  and  in- 
fra  red  systems  operating  in  isolation.  The  system  may  also 
incorporate  an  intruder  alarm  activated  only  when  move- 
ment  and  infra  red  radiation  associated  with  body  move- 
ment are  detected.  The  source  of  infra  red  radiation  may  be 
discriminated  by  monitoring  the  flicker  frequency  of  that  ra- 
diation,  the  flicker  frequency  of  fire  emitted  radiation  being 
greater  than  the  flicker  frequency  of  human  body  emitted  ra- 
diation. 



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

s y s t e m .  

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

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

now  w i d e l y   u s e d .   I n c r e a s i n g   c o n c e r n   i s   h o w e v e r   b e i n g  

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

o c c u r   due  t o   a c t i v a t i o n   of   t h e   known  s y s t e m s   b y  

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

c i r c u m s t a n c e s .  

In   r e c e n t   y e a r s   many  m o v e m e n t   d e t e c t i n g   a l a r m  

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

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

s u c h   as  a  room.   S u c h   s y s t e m s   may  c o m p r i s e   an  u l t r a -  

s o n i c   t r a n s m i t t e r ,   an  u l t r a s o n i c   r e c e i v e r ,   and   a  

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

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

when  a  p e r s o n   moves   in   t h e   l i m i t e d   a r e a .   G e n e r a l l y  

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

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

n e u t r a l i z e .   U n f o r t u n a t e l y   as  t h e y   mus t   be  s e n s i t i v e  

to   e v e n   v e r y   s m a l l   a n d / o r   s l o w   m o v e m e n t s   to   e n s u r e  

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

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

c u r t a i n   or   w i n d o w   m o v e m e n t s ,   t r a f f i c - i n d u c e d   v i b r a -  

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

o u t   by  h e a t i n g   s y s t e m s .   Thus   in   many  a p p l i c a t i o n s  

t h e   known  m o v e m e n t   d e t e c t i n g   s y s t e m s   a r e   l i a b l e   to   a n  

u n a c c e p t a b l e   n u m b e r   of   f a l s e   a l a r m s .  



P a s s i v e   i n f r a   r e d   d e t e c t o r s   a r e   a l s o   w e l l   k n o w n  

f o r   u s e   i n   b o t h   i n t r u d e r   and   f i r e   d e t e c t i o n   s y s t e m s .  

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

r a d i a t i o n   may  be  f i l t e r e d   o u t   o p t i c a l l y   to   p r e v e n t  

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

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

c a n n o t   be  u s e d   i n   i n f r a   r e d   f i r e   d e t e c t o r s .   E v e n  

i n  t h e   c a s e   o f   i n f r a   r e d   i n t r u d e r   d e t e c t o r s   h o w e v e r  

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

f o r   e x a m p l e   h e a t i n g   s y s t e m s .   Thus   i n f r a   r e d   d e t e c t o r  

s y s t e m s - h a v e   a l s o   p r o v e d   t o   be  p r o n e   t o   n u m e r o u s   f a l s e  

a l a r m s .  

I t   i s   known  f r o m   B r i t i s h   P a t e n t   S p e c i f i c a t i o n  

No.  964   755  to   m o n i t o r   t h e   o u t p u t s   of   an  e l e c t r o -  

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

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

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

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

a  v a r i e t y   of   " t w o - d e t e c t o r "   s y s t e m s   h a v e   b e e n  

p r o p o s e d   o v e r   t h e   p e r i o d   s u b s e q u e n t   t o   t h e   p u b l i c a -  

t i o n   of   B r i t i s h   P a t e n t   No.  964  7 5 5 .   A l l   of   t h e s e  

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

o f   as   h i g h   a  r e l i a b i l i t y   as  p o s s i b l e   and  m o n i t o r i n g  

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

As  m e n t i o n e d   a b o v e   i t   i s   known  t h a t   u l t r a s o n i c  

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

r e s u l t   of   t h e   o p e r a t i o n   of   h e a t i n g   s y s t e m s .   E x t e n s i v e  

e f f o r t s   h a v e   gone   i n t o   l o o k i n g   f o r   a  s o l u t i o n   to   t h i s  



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

d e t e c t o r s .   I t   h a s   now  s u r p r i s i n g l y   b e e n   d i s c o v e r e d  

t h a t   t h i s   " p r o b l e m "   c an   in   f a c t   be  t a k e n   a d v a n t a g e  

o f   i n   f i r e   d e t e c t i o n   s y s t e m s .  

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

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

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

a s s o c i a t e d   w i t h   r a d i a t i o n   e m i t t e d   by  a  f i r e ,   a  f i r e  

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

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

b o t h   m o v e m e n t   and  r a d i a t i o n   h a v i n g   t h e   s a i d   c h a r a c t e r -  

i s t i c s .  

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

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

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

r e d   d e t e c t o r .  

The  f r e q u e n c y   of   a m p l i t u d e   v a r i a t i o n   in   t h e  

i n f r a   r e d   r a d i a t i o n   i s   a  f u n c t i o n   of   i t s   s o u r c e .  

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

as  t h e   f l i c k e r   f r e q u e n c y )   i s   g r e a t e r   t h a n   10Hz  f o r  

f l a m e s   and   l e s s   t h a n   5Hz  f o r   a  human  b o d y   m o v i n g  

a t   n o r m a l   s p e e d s .   A c c o r d i n g l y   by  f i l t e r i n g   t h e  

o u t p u t   of   t h e   i n f r a   r e d   d e t e c t o r   " i n t r u d e r "   o r   " f i r e "  

a l a r m   c o n d i t i o n s   can   be  e s t a b l i s h e d ,   and  i f   and   o n l y  

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

a p p r o p r i a t e   i n t r u d e r   or   f i r e   a l a r m   can   be  s o u n d e d .  

An  i n t e g r a t e d   f i r e   and   i n t r u d e r   a l a r m   s y s t e m   can   t h u s  



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

An  e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n   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 .   1  i s   a  c i r c u i t   d i a g r a m   of   an  u l t r a s o n i c  

t r a n s m i t t e r ;  

F i g .   2  i s   a  c i r c u i t   d i a g r a m   of   an  u l t r a s o n i c  

r e c e i v e r   and   D o p p l e r   s h i f t   d e t e c t o r ;  

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

r e d   d e t e c t o r   and   f i l t e r   n e t w o r k ;   a n d  

F i g .   4  i s   a  c i r c u i t   d i a g r a m   of   an  a u d i b l e   a l a r m  

d e v i c e   d r i v e n   by  t h e   u l t r a s o n i c   D o p p l e r   s h i f t   a n d  

i n f r a   r e d   d e t e c t o r s   of   F i g s .   2  and   3 .  

R e f e r r i n g   to   F i g s .   1  and   2,  an  u l t r a s o n i c   b e a m  

i s   e m i t t e d   i n t o   t h e   a r e a   t o   be  p r o t e c t e d   by  a  t r a n s -  

m i t t e r   XMTR  ( F i g .   1)  d r i v e n   by  a  c o n v e n t i o n a l  

o s c i l l a t o r   c i r c u i t   c o m p r i s i n g   a  c r y s t a l   XTAL  and   g a t e  

c i r c u i t s   I C 1 a   and   I C 1 b .   R e f l e c t e d   u l t r a s o n i c   w a v e s  

a r e   p i c k e d   up  by  t h e   r e c e i v e r   RCVR  of   F i g .   2  a n d  

a m p l i f i e d   by  a m p l i f i e r   I C 2 a .   Any  m o v e m e n t   i n   t h e  

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

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

The  l o w e r   f r e q u e n c y   c o m p o n e n t s   ( e . g .   1  t o   3 3 H z )  

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

f r o m   t h e   c a r r i e r   f r e q u e n c y   by  a  n e t w o r k   f o r m e d   b y  

d i o d e   D 1 ,  c a p a c i t o r   C1  and   r e s i s t o r   R1.  They   a r e  

t h e n   a m p l i f i e d   by  a m p l i f i e r s   IC2b  and   I C 2 c .   T h e  



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

n e t w o r k   d e f i n e d   by  d i o d e s   D2,  D3,  c a p a c i t o r s   C2,  C 3 ,  

and   r e s i s t o r   R 2 .  

A  s u f f i c i e n t l y   l a r g e   D o p p l e r   s h i f t   w i l l   r e s u l t  

i n   s w i t c h i n g   of   a  c o m p a r a t o r   I C 2 d ,   l a t c h i n g   o f   t h e  

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

by  c a p a c i t o r   C4.  Thus   an  a l a r m   c o n d i t i o n   o u t p u t  

a p p e a r s   a t   o u t p u t   OP1  w h e n e v e r  a   D o p p l e r   s h i f t   i s  

d e t e c t e d   as  a  r e s u l t   o f   a  m o v e m e n t   ` o c c u r r i n g   i n  

t h e   u l t r a s o n i c   beam.   When  t h e   m o v e m e n t   c e a s e s ,  

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

R e f e r r i n g   now  t o   F i g .   3,  a  p a s s i v e   i n f r a   r e d  

d e t e c t i o n   s y s t e m   i s   shown  w h i c h   i s   u s e d   b o t h   t o  

d e t e c t   an  i n t r u d e r   and   to   d e t e c t   f i r e .  

An  i n f r a   r e d   d e t e c t o r   Z1  i s   p r o v i d e d  w h i c h   i s  

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

1  to   15  m i c r o n s .   T h i s   r a n g e   c o v e r s   b o t h   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  t h e   human  b o d y   and   t h a t   e m i t t e d  

by  a  t y p i c a l   f l a m e .   The  d e t e c t o r   Z1  i s   p o s i t i o n e d  

to   r e c e i v e   r a d i a t i o n   e m i t t e d   i n   t h e   same  a r e a   a s  

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

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

i s   d e t e c t e d   by  21  and   a m p l i f i e d   by  a m p l i f i e r   I C 3 a .  

The  r e s u l t i n g   s i g n a l   i s   t h e n   f i l t e r e d   i n   o r d e r   t o  

d i f f e r e n t i a t e   b e t w e e n   human   b o d y   e m i t t e d   r a d i a t i o n  

w i t h   a  f l i c k e r   f r e q u e n c y   t y p i c a l l y   l e s s   t h a n   5Hz  a n d  

f l a m e   e m i t t e d   r a d i a t i o n   w i t h   a  f l i c k e r   f r e q u e n c y  



t y p i c a l l y   g r e a t e r   t h a n   10Hz.   A  s u i t a b l e   l o w   p a s s  

f i l t e r   IC3b  i s   u s e d   as  t h e   i n t r u d e r   d e t e c t o r ,  

and   a  h i g h   p a s s   f i l t e r   IC4b  as  t h e   f i r e   d e t e c t o r .  

The  s i g n a l   f r o m   IC3b  i s   a m p l i f i e d   and  r e c t i f i e d  

by  t h e   f u l l - w a v e   r e c t i f i e r   n e t w o r k   IC3c   and   I C 3 d .  

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

c o m p a r a t o r   IC4a   r e s u l t i n g   i n   an  a l a r m   c o n d i t i o n   s i g n a l  

a p p e a r i n g   a t   o u t p u t   O P 2 .  

The  s i g n a l   f r o m   h i g h   p a s s   f i l t e r   I C 4 b  i s  

a m p l i f i e d   by  a m p l i f i e r   IC4c   and   p a s s e d   i n t o   a  d i o d e  

pump  n e t w o r k   f o r m e d   by  d i o d e s   D4,  D5,  c a p a c i t o r s   C 5 ,  

C6,  a n d   r e s i s t o r   R3.  To  e n s u r e   t h a t   m o m e n t a r y  

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

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

d i o d e   pump  n e t w o r k .   T h i s   e n s u r e s   t h a t   a  f l a m e   m u s t  

be  p r e s e n t   f o r   a  s p e c i f i c   p e r i o d   o f   t i m e   b e f o r e   a  

c o m p a r a t o r   IC4d   s w i t c h e s   and   an  a l a r m   c o n d i t i o n  

s i g n a l   a p p e a r s   a t   o u t p u t   O P 3 .  

R e f e r r i n g   now  t o   F i g .   4,  t h e   i n f r a   r e d   i n t r u d e r  

o u t p u t   (OP2,   F i g .   3)  and   t h e   u l t r a s o n i c   o u t p u t   ( O P 1 ,  

F i g .   2)  a r e   a p p l i e d   w i t h   t h e   o u t p u t   of   an  o n / o f f  

c o n t r o l   s w i t c h   SW  to   a  NAND  g a t e   IC5.   The  f i r e   a l a r m  

c o n d i t i o n   o u t p u t   (OP3,   F i g .   3)  i s   a p p l i e d   t o   a  NAND 

g a t e   IC6.   The  o u t p u t   of   g a t e   IC5  i s   a p p l i e d   to   a  

g a t e   c i r c u i t   I C 7 a ,   and   t h e   o u t p u t   of   g a t e   IC6  i s  

a p p l i e d   v i a   g a t e s   IC8b  and   c  to   a  g a t e   I C 8 d .  

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

a n d   t h e   i n f r a   r e d   i n t r u d e r   o u t p u t   OP2  i s   h i g h ,   t h e  



g a t e   I C 8 d   t u r n s   on  an  o s c i l l a t o r   made  up  of   c o m p o n e n t s  

IC7c   and   I C 7 d .   In   a d d i t i o n ,   a  m o d u l a t o r   made  up  o f  

I C 7 a   and   IC7b  i s   t u r n e d   on.  The  r e s u l t   i s   a n  

o s c i l l a t o r   o u t p u t   w h i c h   s w e e p s   up  and   down  i n  

f r e q u e n c y ,   d r i v i n g   s p e a k e r   SPKR.  

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

a n d   t h e   i n f r a   r e d   d e t e c t o r   f l a m e   o u t p u t   OP3  i s   h i g h ,  

t h e   g a t e   IC8d   a g a i n   t u r n s   on  t h e   o s c i l l a t o r   b u t   t h e  

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

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

a r e   t h u s   c l e a r l y   d i s t i n g u i s h e d .  

R e f e r e n c e   i s   made  a b o v e   to   t h e   f l i c k e r   f r e q u e n c y  

of   t h e   i n f r a   r e d   d e t e c t o r .   In   t h e   c a s e   o f   f l a m e s ,  

t h e   f l i c k e r   f r e q u e n c y   i s   i n h e r e n t   in   t h e   c o n d i t i o n  

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

who  may  be  m o v i n g   s l o w l y ,   as  i s   w e l l   known  i t   i s  

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

w h i c h   b r e a k s   up  t h e   i n c o m i n g   s i g n a l .   T h i s   i s   d o n e  

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

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

i s   t r a n s p a r e n t   to   t h e   i n f r a   r e d   f r e q u e n c y   of   i n t e r e s t .  

Thus   t h e   a b o v e   d e s c r i b e d   s y s t e m   i s   n o t   o n l y  

l a r g e l y   immune  to   f a l s e   i n t r u d e r   and   f i r e   a l a r m s  

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

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

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   d e t e c t o r s   m a y  

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

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



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

a p p a r e n t   f r o m   t h e   d r a w i n g s ,   and   may  be  i m p l e m e n t e d  

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

e x a m p l e ,   t h e   i n f r a   r e d   d e t e c t o r   Z1  may  be  a  M u l l a r d  

t y p e   RPY87,   c i r c u i t s   IC1 ,   IC7  and   IC9  may  be  t y p e  

4 0 1 1 , c i r c u i t s   IC2 ,   IC3  and   IC4  may  be  t y p e   T L 0 8 4 ,  

c i r c u i t s   IC5  and   IC6  may  be  t y p e   4 0 2 3 ,   and   c i r c u i t s  

IC7  may  be  t y p e   4 0 9 3 .  

! 



1.  An  a l a r m   s y s t e m   c o m p r i s i n g   an  u l t r a s o n i c  

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

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

a s s o c i a t e d   w i t h   r a d i a t i o n   e m i t t e d   by  a  f i r e ,   a  f i r e  

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

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

b o t h   m o v e m e n t   and   r a d i a t i o n   h a v i n g   t h e   s a i d   c h a r a c t e r -  

i s t i c s .   · 

2.  An  a l a r m   s y s t e m   a c c o r d i n g   t o   c l a i m   1 ,  

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

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

. 3 .   An  a l a r m   s y s t e m   a c c o r d i n g   to   c l a i m   1  o r   2 ,  

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

i n f r a   r e d   d e t e c t o r .  

4.  An  a l a r m   s y s t e m   a c c o r d i n g   t o   c l a i m   3 ,  

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

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

w i t h   human  b o d y   e m i t t e d   r a d i a t i o n   and   f i r e ,   t h e  

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

p r o v i d i n g   a  f i r s t   o u t p u t   when  r a d i a t i o n   h a v i n g   a  

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

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

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

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

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

d e v i c e   i f   and   o n l y   i f   m o v e m e n t   has   b e e n   d e t e c t e d   b y  



t h e  m o v e m e n t   d e t e c t o r .  

5.  An  a l a r m   d e v i c e   a c c o r d i n g   t o   c l a i m   4 ,  

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

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

b e t w e e n   i n t r u d e r   a n d   f i r e   a l a r m   modes   d e p e n d i n g  

u p o n   t h e   i n p u t s   to   i t   f r o m   t h e   d e t e c t o r s .  

6.  An  a l a r m   d e v i c e   a c c o r d i n g   to   c l a i m   4 ,  

w h e r e i n   t h e   f i r s t   f r e q y e n c y   r a n g e   i s   a b o v e   1 0 H z  

and   t h e   s e c o n d   f r e q u e n c y   r a n g e   i s   b e l o w   5 H z .  
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