
European  Patent  Office  0   Publication  number:  0  1  5 6   4 7 4  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  85300866.2  ©  Int.  CI.4:  G  08  B  2 6 / 0 0  

©  Date  of  filing:  08.02.85 

©  Priority:  24.02.84  GB  8404883  ©  Applicant:  TANN-SYNCHRONOME  LIMITED 
Station  Road 
Westbury  Wiltshire  Ba133JT(GB) 

©  Date  of  publication  of  application: 
02.10.85  Bulletin  85/40  ©  Inventor:  Clegg,  Trevor  Edwin 

5  Wardour  Place 
©  Designated  Contracting  States:  ;  Melksham  Wiltshire  SN12  6AYIGB) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
©  Representative:  Evans,  David  Charles  et  al, 

F.J.  CLEVELAND  &  COMPANY  40-43.  Chancery  Lane 
London,  WC2A1JQIGB) 

©  Vigilant  fire  alarm  system. 
©  The  system  comprises  central  control  means  (10)  and  a 
plurality  of  remote  stations  (21,23)  capable  of  communicating 
with  said  control  means  wherein  the  communication  be- 
tween  said  central  control  means  and  each  remote  station 
by  means  of  at  least  one  tone  burst  whereby  data  passing 
between  control  means  and  the  remote  station  is  determined 
by  the  duration  and/or  the  number  of  tone  bursts  transmitted. 

o  

Ql 
Lll 

Croydon  Priming  Company  Ltd 

  The  system  comprises  central  control  means  (10)  and  a 
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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  a  c o m m u n i c a t o r  

s y s t e m   and  has   p a r t i c u l a r   r e f e r e n c e   to  a  c o m m u n i c a t i o n  

s y s t e m   fo r   use  w i t h   f i r e ,   i n t r u d e r   and  a c c e s s   s y s t e m s  

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

a s s o c i a t e d   t e c h n o l o g y .   Many  p r o p o s a l s   have   been   a d v a n c e d  

f o r   t h e   use   of  m i c r o p r o c e s s o r   t e c h n o l o g y   in  t he   use  o f  

f i r e   i n t r u d e r   and  a c c e s s   s y s t e m s .   In  p a r t i c u l a r ,  

p r o p o s a l s   have   been   s u b m i t t e d   f o r   a  p a i r   of  r i n g   c i r c u i t  

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

i n d i c a t i o n s   a r e   d e s i r e d ,   the   r i n g   c o n d u c t o r s   b e i n g  

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

b u i l d i n g   or  v i a   modems  e x t e r n a l l y   t h e r e f r o m .  

D e t e c t o r s / s e n s o r s   a r e   c o n n e c t e d   a t   s p a c e d   i n t e r v a l s   a l o n g  

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

b a s i s   t h a t   the   c e n t r a l   p r o c e s s i n g   s y s t e m   w i l l  

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

d e t e c t o r / s e n s o r   c o n n e c t e d   a c r o s s   t h e   p a i r   of  r i n g  

c o n d u c t o r s .   The  r i n g   c o n d u c t o r s   in  t h i s   c a s e   a r e   used   a s  

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

m e a n s   to  the  c e n t r a l   p r o c e s s o r .  



Such  a  s y s t e m   o p e r a t e s   by  the   t r a n s m i s s i o n   o f  

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

v a r i o u s   s e n s o r s   and  d e t e c t o r s   in  the   r i n g   c i r c u i t .  

W h i l e   b a s i c a l l y   s a t i s f a c t o r y   and  c a p a b l e   o f  

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

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

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

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

t r a n s m i t t e d ,   t h e   q u a l i t y   of  the   c o n d u c t o r s   f o r m i n g   t h e  

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

h i g h   s t a n d a r d   and  t h i s   in  t u r n ,   h a v i n g   r e g a r d   to  t h e   s i z e  

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

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

of  w i r i n g .   S e c o n d l y ,   b e c a u s e   of  t he   q u a n t i t y   of   d i g i t a l  

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

e r r o r s   to  o c c u r   e i t h e r   on  t r a s m i s s i o n   or  r e c e p t i o n ,   t h u s  

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

For  t h i s   r e a s o n ,   a l t h o u g h   s u c h   r i n g   c i r c u i t / c e n t r a l  

p r o c e s s 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   e x t e n s i v e l y   i n  

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

been   o v e r c o m e .  

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

f e e d i n g   c e n t r a l   i n f o r m a t i o n   back   to  one  s t a t i o n   in  a  

l a r g e   f a c t o r y   a  v e r y   c o m p l e x e d   w i r i n g   s y s t e m   b e c o m e s  

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



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

The  p r e s e n t   a p p l i c a n t s   have  d e v i s e d   a  g e n e r a l  

i m p r o v e m e n t   in  c o m m u n i c a t i o n s   s y s t e m s   w h i c h   s e e k s   t o  

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

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

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 ,   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  

(i)  a  ma in   c o n d u c t o r   l o o p  

( i i )   a  n o d a l   u n i t   p r o v i d e d   w i t h i n   s a i d   l o o p  

( i i i )   a  s u b s i d i a r y   c o n d u c t o r   l o o p   a s s o c i a t e d   w i t h   e a c h  

n o d a l   u n i t  

( iv )   a t   l e a s t   one  s e n s o r   a s s o c i a t e d   w i t h   e a c h  

s u b s i d i a r y   c o n d u c t o r   l o o p ;   a n d  

(v)  c o n t r o l   means   o p e r a t i v e l y   c o n n e c t e d   w i t h   s a i d  

main   p o w e r   l o o p   and  a d a p t e d   to  m o n i t o r   s e q u e n t i a l l y  

the   s t a t u s   of  a  f i r s t   n o d a l   u n i t   and  t h e  

s e n s o r s   in  t h e   s u b s i d i a r y   l oop   a s s o c i a t e d   t h e r e w i t h  

and  t h e r e a f t e r ,   to  m o n i t o r   the  s e c o n d   and  s u b s e q u e n t  

n o d a l   u n i t s   and  the   s e n s o r s   a s s o c i a t e d   t h e r e w i t h   i n  

s e q u e n c e ,   t h e   a r r a n g e m e n t   b e i n g   such   t h a t   in  t h e   e v e n t  

of  a  b r e a k   or  s h o r t   in  the   main  a n d / o r   s u b s i d i a r y  

l o o p ,   t h e   n o d a l   u n i t s   a n d / o r   the  s e n s o r s   c a u s e   o r  

a l l o w   c o m m u n i c a t i o n   w i t h   t he   u n i t s   a n d / o r   s e n s o r s  

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

t h e r e f r o m .  



The  p r e s e n t   i n v e n t i o n   has   t h e   a d v a n t a g e ,   t h e r e f o r e ,  

t h a t   t h e   u n i t s   r e a c t   to  a  b r e a k   or  s h o r t   in  t h e   m a i n  

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

b r e a k   or  s h o r t   and  c o m m u n i c a t i o n s   a r e   p r o v i d e d   a r o u n d   a  

l o o p ,   t h i s   means   t h a t   t he   b r e a k i n g   of   t h a t   l o o p   a l l o w s  

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

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

u n i t   and  s e n s o r   in  e i t h e r   d i r e c t i o n   e i t h e r   in  t h e   m a i n  

a n d / o r   s u b s i d i a r y   c o n d u c t o r   l o o p s .  

The  c o m m u n i c a t i o n   s y s t e 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   may  be  a  b u r g l a r   a l a r m   s y s t e m ,   a  f i r e  

a l a r m   s y s t e m   an  a c c e s s   c o n t r o l   s y s t e m ,   a  s y s t e m   f o r  

m o n i t o r i n g   and  c o n t r o l l i n g   the   e n e r g y   r e q u i r e m e n t s   of  a  

b u i l d i n g   or  a  c o m b i n a t i o n   of  some  or  a l l   of   t h e s e .   T h e  

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

r e a d i n g   a n a l o g   d a t a   a n d / o r   d i g i t a l   d a t a   s u p p l i e d   f rom  a  

s e n s o r   to   t he   p r o c e s s o r   in  the   c o n t r o l   m e a n s .   The  s a i d  

p r o c e s s o r   may  t h e n   e x a m i n e ,   s t o r e   and   c o l l a t e   t h e  

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

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

or  i f   t h e r e   a r e   any  a b n o r m a l   s i g n a l s   as  a  r e s u l t   of  a  

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

d e v i c e s   s u c h   as  v i s u a l   d i s p l a y   u n i t s   and  p r i n t e r s   and  may 

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

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



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

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

n a t u r e   of  t he   a l a r m   t h a t   i s   r a i s e d .   In  a  t y p i c a l   e x a m p l e  

of  t he   p r e s e n t   i n v e n t i o n   t h e   s e n s o r s   may  be  a d a p t e d   t o  

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

s e n s o r   p e r f o r m a n c e   can  be  i d e n t i f i e d   and  t h e   s e n s o r s  

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

the   c o n t r o l   m e a n s .  

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

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

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

c o n t r o l   means   w h e r e i n   t he   c o m m u n i c a t i o n   b e t w e e n   s a i d  

c e n t r a l   c o n t r o l   means  and  e a c h   r e m o t e   s t a t i o n   by  means   o f  

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

c o n t r o l   means   and  the  r e m o t e   s t a t i o n   is   d e t e r m i n e d   by  t h e  

d u r a t i o n   a n d / o r   the   number   of  t o n e   b u r s t s   t r a n s m i t t e d .  

The  c o n t r o l   means  may  p r o v i d e   a  t r i g g e r   s i g n a l   f o r  

r e s p o n s e   by  r e m o t e   s t a t i o n s   and  a  t r i g g e r   s i g n a l   may  

p r e f e r a b l y   be  of  a  d i f f e r e n t   s e n s e   to  the   s e n s e   of  a  t o n e  

b u r s t   f rom  the   r e m o t e   s t a t i o n .   The  r e m o t e   s t a t i o n   may  b e  

n o d a l   u n i t   or  s e n s o r   u n i t   of  t h e   f i r e   a l a r m   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 .  

In  a n o t h e r   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   i n  

o r d e r   t h a t   t he   u n i t   may  r e a c t   to  a  b r e a k   or  s h o r t   t o  

s w i t c h   o u t   or  i s o l a t e   the  b r e a k   or  s h o r t   in  b o t h   the   m a i n  



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

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

and   c o n t r o l   c i r c u i t :   In  a  p a r t i c u l a r   e m b o d i m e n t ,   a  

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

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

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

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

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

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

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

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

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

s u p p l y   c o n d u c t o r   to  b r i d g e   the   or  e a c h   s w i t c h i n g   m e a n s ,  

t h e   a r r a n g e m e n t   b e i n g   such   t h a t   in  t h e   e v e n t   of  a  f a l l   i n  

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

t h r e s h - h o l d   due  to  a  f a u l t ,   t he   t r a n s i s t o r   c a u s e s   o r  

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

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

f u n c t i o n   v i a   s a i d   d i o d e - c o n n e c t i o n   to  a  n o n - f a u l t e d  

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

may  be  e i t h e r   e l e c t r o m e c h a n i c a l   or  may  be  a  f i e l d   e f f e c t  

t r a n s i s t o r .   O t h e r   s w i t c h i n g   means   may  a l s o   be  e m p l o y e d  

s u c h   as  t r a n s i s t o r   s w i t c h e s   e t c .  

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



s e n s o r s   a s s o c i a t e d   t h e r e w i t h   may,  in  t he   c a s e   of  a  f i r e  

a l a r m ,   h a v e   the   f o l l o w i n g   f e a t u r e s   and  a d v a n t a g e s : -  

1.  E a r l y   w a r n i n g   of  a  f i r e   or  an  i n c i p i e n t   f i r e  

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

f rom  the   f i r e   s e n s o r .  

2.  The  s y s t e m   w i l l   be  s e l f - m o n i t o r i n g   to  i d e n t i f y  

any  s y s t e m   or  d e t e c t   f a u l t   or  d e v i a t i o n   f rom  n o r m a l .  

3.  The  a b i l i t y   to  c a l l   up  a  s y s t e m   as  r e q u i r e d   f o r  

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

4.  The  a b i l i t y   to  i g n o r e   i n f r e q u e n t l y   o c c u r i n g  

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

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

5.  The  i n f o r m a t i o n   can  be  s t o r e d   in  t h e   s y s t e m   l o g  

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

p a s t   h i s t o r y   of  the   e q u i p m e n t   and  f u r t h e r   may  p r o v i d e  

an  h i s t o r i c a l   r e c o r d   or  log   of  t h e   m a i n t e n a n c e   c a r r i e d  

o u t .  

The  s e n s o r   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  

may  be  a  f i r e   s e n s o r   w h i c h   w i l l   o p e r a t e   on  one  or  more  o f  

t he   f o l l o w i n g   p r i n c i p l e s : -  

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

o p t i c a l   f l a m e   d e t e c t i o n ,  

i o n i s a t i o n   s m o k e ,  

l i g h t   s c a t t e r   s m o k e  

o b s c u r a t i o n   s m o k e  



The  s e n s o r s   of  t h e   i n v e n t i o n   may  i n c l u d e   a c c e s s  

c o n t r o l   s e n s o r s ,   u l t r a s o n i c   d e t e c t o r 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   and  m i c r o w a v e   D e p p l e r   s e n s o r s .  

The  s y s t e 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  

may  be  a s s o c i a t e d   w i t h   an  a u d i b l e   a l a r m   s u c h   as  an  a l a r m  

b e l l   or  a  s i r e n .  

In  a  p a r t i c u l a r  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 ,  

a  f i r e   s e n s o r   may  s e n s e   t he   e n v i r o n m e n t a l   p h e n o m e n o n   t o  

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

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

c o n t r o l   u n i t .   The  c o n t r o l   u n i t   i n t e r p r e t s   t he   s e q u e n c e  

of  s i g n a l s   and  c o m m u n i c a t e s   any  d e v i a t i o n   f rom  n o r m a l l y  

e x p e c t e d   t r e n d s ,   a c t i v a t e   an  a u d i b l e   a l a r m   and  w h e r e  

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

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

c a r e t a k i n g   a u t h o r i t i e s .   At  t he   same  t i m e   t h e   c o n t r o l  

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

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

so  o n .  

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

s y s t e m s   i t   i s   to  be  u n d e r s t o o d   t h a t   t h e   s y s t e m   of  t h e  

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

s y s t e m s -  

F o l l o w i n g   i s   a  d e s c r i p t i o n   by  way  of   e x a m p l e   o n l y  

and  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   i n f o r m a l   d r a w i n g s  



of  a  me thod   of  c a r r y i n g   t he   i n v e n t i o n   i n t o   e f f e c t .  

In  the   d r a w i n g s : -  

F i g u r e   1  i s   an  i n f o r m a l   s k e t c h   of  a  f i r e   a l a r m  

s y s t e m   in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n .  

F i g u r e   2  i s   a  d i a g r a m   of  a  t o n e   b u r s t   c o m m u n i c a t i o n  

fo r   use  in  t he   f i r e   a l a r m   s y s t e m   of  F i g u r e   1 .  

F i g u r e   3  i s   a  d e t a i l   of  F i g u r e   2 .  

F i g u r e   4  i s   a  c i r c u i t   d i a g r a m   of  the  s w i t c h  

m e c h a n i s m   fo r   t he   n o d a l   u n i t s   and  d e t e c t o r s   of  F i g u r e   1 .  

F i g u r e   5  i s   a  b l o c k   d i a g r a m   of  t he   l i n e   d r i v e  

c i r c u i t r y   f o r   a  c o n t r o l   u n i t   of  t he   a l a r m   of  F i g u r e   1 .  

F i g u r e   6  i s   a  d i a g r a m   s h o w i n g   the   b u i l d   up  of  t h e  

t o n e   p u l s e   of  F i g u r e s   2  and  3  w i t h   t i m i n g   of  the   s w i t c h e s  

in  F i g u r e   5 .  

The  s y s t e m   i l l u s t r a t e d   in  the   a c c o m p a n y i n g   d r a w i n g  

c o m p r i s e s   a  c o n t r o l   u n i t   i n d i c a t e d   g e n e r a l l y   at   10  h a v i n g  

a  power  s u p p l y   11  and  a  g e n e r a l   o u t p u t   bus  12  f o r   o u t p u t  

e q u i p m e n t   such   as  V D U ' s ,   p r i n t e r s ,   d i g i t a l   c o m m u n i c a t o r s  

and  the  l i k e ,   a l l   of  known  c o n s t r u c t i o n ,   c o n f i g u r a t i o n  

and  f u n c t i o n .   The  c o n t r o l   u n i t   10  may  be  s u p p l i e d   w i t h  

an  a l a r m   l i n e   13  h a v i n g   an  a u d i b l e   a l a r m   means  14,  s u c h ,  

fo r   e x a m p l e ,   as  a  b e l l .   The  c o n t r o l   u n i t   10  is  p r o v i d e d  

w i t h   a  main  c o n d u c t o r   r i n g   20  c o n s i s t i n g   of  a  p a i r   o f  

c o n d u c t o r s   40+,   40"  a t   a  f i r s t   end  of  l oop   20  and  4 1 + ,  

41"  at  a  s e c o n d   end  w h i c h   e x t e n d s   as  a  c l o s e d   r i n g   a r o u n d  



a  b u i l d i n g   or  a r e a   to  be  p r o t e c t e d ,   t h e   a r r a n g e m e n t   b e i n g  

s u c h   t h a t   t h e   r i n g   20  i s   p r o v i d e d   w i t h   power   a n d / o r  

s i g n a l   i n p u t   o u t o u t   in  e a c h   d i r e c t i o n   t h e r e a r o u n d .   T h e  

r i n g   20  i s   p r o v i d e d   w i t h   a  p l u r a l i t y   of  n o d a l   u n i t s   2 1 ,  

2 1 ' ,   22"  c o u p l e d   in  s e r i e s   w i t h i n   main   l o o p   2 0 .  

Each  n o d a l   u n i t   21  i s   p r o v i d e d   w i t h   a  p a i r   o f  

s u b s i d i a r y   r i n g   c o n d u c t o r s   22,   e a c h   s u b s i d i a r y   r i n g  

c o n d u c t o r s   22  h a v i n g   a  p l u r a l i t y   of  s e n s o r s   23  wh ich   i n  

t h e   c a s e   of   a  f i r e   a l a r m   w i l l   be  f i r e   d e t e c t o r s ,   the   f i r e  

d e t e c t o r s   23  b e i n g   c o n n e c t e d   b e t w e e n   t h e   c o n d u c t o r s  

c o n s i s t i n g   s u b s i d i a r y   r i n g   22  a t   s p a c e d   i n t e r v a l s  

t h e r e a r o u n d .   Each  n o d a l   u n i t   21  i n c o r p o r a t e s   a  s e r i e s   o f  

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

s h o r t   c i r c u i t   s i g n a l   in  t h e   m a i n   r i n g   20,  of   o p e n i n g  

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

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

A  in  t he   main   r i n g ,   t he   s h o r t   c i r c u i t   wou ld   be  d e t e c t e d  

b e t w e e n   n o d a l   u n i t s   21  and  21 '   and  e a c h   of  n o d a l   u n i t s   21 

and  21 '   w o u l d   o p e r a t e   to  d i s - e n a b l e   ma in   l o o p   b e t w e e n  

n o d a l   u n i t s   21  and  21'   t h e r e b y   i s o l a t i n g   t h e   s h o r t  

c i r c u i t .   Each  of  n o d a l   u n i t s   21  and  21 '   wou ld   s t i l l   b e  

o p e r a t i v e   due  to  t he   f a c t   t h a t   n o d a l   u n i t s   21  would   b e  

f ed   d i r e c t   by  main   r i n g   20  f r o m   c o n t r o l   u n i t   10  and  n o d a l  

u n i t   21'   wou ld   be  s i m i l a r l y   s e r v e d   by  t he   o t h e r   p o r t i o n  

of  ma in   r i n g   20.  In  t he   e v e n t   of  an  open   c i r c u i t   a t  



p o i n t   A,  the   s y s t e m   would   o p e r a t e   in  p r e c i s e l y   t he   s a m e  

way  e x c e p t   t h e r e   would  s i m p l y   be  a  d i s c o n t i n u i t y   in  a  

c o n d u c t o r   b e t w e e n   n o d a l   u n i t   21  and  n o d a l   u n i t   2 1 ' .  

Each  of  t he   d e t e c t o r s   23  in  a  s u b s i d i a r y   r i n g   22  a r e  

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

e v e n t   of   a  s h o r t   c i r c u i t   in  a  s u b s i d i a r y   r i n g   a t ,   f o r  

e x a m p l e   p o i n t   B,  b e t w e e n   d e t e c t o r s   23  and  23'  o f  

s u b s i d i a r y   r i n g   22  the   d e t e c t o r s   23  and  23 '   would  r e a c t  

to  p r o v i d e   an  open  c i r c u i t   e a c h   s i d e   of  t h e   s h o r t   c i r c u i t  

a t   p o i n t   B  and  y e t   each   of  d e t e c t o r s   23  and  23'  w o u l d  

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

can  p a s s   f rom  and  to  n o d a l   u n i t   2 1 "   e a c h   way  a r o u n d   t h e  

s u b s i d i a r y   r i n g   2 2 .  

The  c o n t r o l   u n i t   10  i n c l u d e s   means   f o r   a d d r e s s i n g  

s e q u e n t i a l l y   n o d a l   u n i t s   21  and  t h e n   in  s e q u e n c e   e a c h  

of  the   d e t e c t o r s   in  the  s u b s i d i a r y   r i n g   22  a s s o c i a t e d  

t h e r e w i t h   and  t h e n   p r o c e e d   to  t h e   n e x t   n o d a l   u n i t   21'  a n d  

s e q u e n t i a l l y   to  each   of  t h e   d e t e c t o r s   in  t he   s u b s i d i a r y  

r i n g   a s s o c i a t e d   t h e r e w i t h   and  so  o n .  

F i g u r e   5  is  a  b l o c k   d i a g r a m   of  t he   l i n e   d r i v e  

c i r c u i t r y   of  c o n t r o l   u n i t   10.   In  t h e   d i a g r a m ,   s w i t c h e s  

L,  S,  D,  and  D e l t a   ( Δ )   a r e   o p e r a t e d   f rom  a  m i c r o p r o c e s s o r  

b o a r d   f o r m i n g   p a r t   of  c o n t r o l   u n i t   1 0 .  

From  the   d i a g r a m ,   i t   w i l l   be  s e e n   t h a t   the   c l o s i n g  

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



l o o p   c o n d u c t o r   40+  and  4 0 - ,   w h i l e   the   c l o s i n g   of   s w i t c h   S 

w i l l   a p p l y   a  f u l l   v o l t a g e   a c r o s s   c o n d u c t o r s   41+  a n d  4 1 - .  

C l o s i n g   of   s w i t c h   D  c a u s e s   t he   v o l t a g e   a c r o s s   t h e  

d e t e c t o r   l o o p   to   d r o p   to  z e r o .   The  d e t e c t o r   l o o p  

c o m p o n e n t s   a r e   p r e s e t   by  a  l o n g   ( in   F i g u r e   2,  a  2 8 8  

m i l l i s e c o n d   ( m s ) ) ,   p o s i t i v e   p u l s e   a p p l i e d   to  t h e   d e t e c t o r  

l oop   by  c l o s i n g   s w i t c h e s   L  a n d   S.  Th i s   e n s u r e s   t h a t   t h e  

f i r s t   n o d a l   u n i t   21  in  t h e   l o o p   w i l l   be  a d d r e s s e d   f i r s t .  

S u b s e q u e n t   n e g a t i v e   g o i n g   p u l s e s   32  of  d u r a t i o n   1 . 5   m s  

(see  F i g u r e   2)  w i l l   a d d r e s s   in  s e q u e n c e   the   i n d i v i d u a l  

d e t e c t o r s   23  a s s o c i a t e d   w i t h   t h a t   p a r t i c u l a r   n o d a l   u n i t  

( 2 1 ) .   The  n e x t   p o s i t i v e   g o i n g   p u l s e   33,  of  100  ms  

d u r a t i o n   a d d r e s s e s   t he   n e x t   n o d a l   u n i t   21'  and  t h e  

s e q u e n c e   i s   r e p e a t e d   f o r   a l l   t h e   d e t e c t o r s   23'   a s s o c i a t e d  

w i t h   t h a t   n o d a l   u n i t .   T h i s   i s   r e p e a t e d   u n t i l   a l l   t h e  

n o d a l   u n i t s   in  t h e   s y s t e m   have   been   a d d r e s s e d .  

In  a l l   b u t   t h e   f i r s t   100ms  of  long  p o s i t i v e   p u l s e  

31,  s w i t c h e s   L  a n d   S  a r e   s y n c h r o n o u s .   D u r i n g   t h i s  

i n i t i a l   100ms  p e r i o d ,   h o w e v e r ,   s w i t c h   L  i s   on  and  S  i s  

o f f   and  d u r i n g   t h i s   p e r i o d   o n l y   s w i t c h   d e l t a   ( Δ )   i s  

o p e n .  

In  n o r m a l   o p e r a t i n g   c o n d i t i o n s   the   d e t e c t o r   w i l l   s e e  

the   f u l l   l e n g t h   of  p u l s e   31  s i n c e   i t   w i l l   p a s s   c o m p l e t e l y  

a r o u n d   main   r i n g   20  f rom  40+,  4 0 - ,   to  41+,   4 1 - .   I f   t h e  

r i n g   20  i s   o p e n - c i r c u i t e d ,   t h e n   n o d a l   u n i t s   in  c e r t a i n  



s e c t i o n s   w i l l   n o t   r e c e i v e   the  f i r s t   100ms  of  t he   p u l s e  

31;  t h i s   o m i s s i o n   i s   r e g i s t e r e d   by  each   of  s u c h   n o d a l  

u n i t s   to  g i v e   a  s u b s e q u e n t   i n d i c a t i o n   of  t he   p o s i t i o n   o f  

the   open  c i r c u i t   f a u l t   when  the   s a i d   a f f e c t e d   n o d a l   u n i t s  

a re   a d d r e s s e d .  

When  s w i t c h e s   L,  S  a n d   D  are   open  and  s w i t c h   d e l t a  

(A )  is  c l o s e d ,   t he   main  l o o p   20  is  b e i n g   s u p p l i e d   f r o m  

bo th   ends   40  and  41  w i t h   one  h a l f   of  the   s u p p l y   v o l t a g e  

v i a   i m p e d a n c e   220 ,   t h u s   c o n s t i t u t i n g   the   d a t u m   v o l t a g e  

l e v e l   30  of  t h e   s i g n a l   p u l s e .  

T y p i c a l l y   t he   a d d r e s s   is  e f f e c t e d   by  m e a n s   of  t o n e  

b u r s t   w h i c h   i s   shown  in  some  d e t a i l   in  F i g u r e s   2  and  3  o f  

the   a c c o m p a n y i n g   d r a w i n g s .   The  power  s u p p l y   on  the   p a i r  

of  c o n d u c t o r s   of  r i n g   20  is   at   a  s t e a d y   s t a t e   i n d i c a t e d  

at   30.  At  t h e   c o m m e n c e m e n t   of  the  a d d r e s s i n g   s e q u e n c e ,  

c o n t r o l   u n i t   10  o u t p u t s   a  p o s i t i v e   p u l s e   or  t o n e   b u r s t   31  

of  a  d u r a t i o n   in  t he   s p e c i f i c   e x a m p l e   i l l u s t r a t e d   of  2 8 8  

m i l l i s e c o n d s .   T h i s   p u l s e   s e r v e s   to  z e r o   s e q u e n t i a l l y   a l l  

the   n o d a l   u n i t s   and  in  t h e i r   a s s o c i a t e d   d e t e c t o r s   in  t h e  

r i n g   20.  At  t h e   same  t i m e   the   f i r s t   n o d a l   u n i t   (21)  i n  

the   r i n g   20  i s   a c t i v a t e d   to  r e s p o n d   to  an  i n p u t   p u l s e .  

The  i n i t i a l   p u l s e   31  c a u s e s   n o d a l   u n i t   21  to  a d d r e s s  

s e q u e n t i a l l y   e a c h   d e t e c t o r   in  i t ' s   s u b s i d i a r y   r i n g .   A 

p a u s e   in  s i g n a l   t r a n s m i s s i o n   of  2 0 2 . 5   m i l l i s e c o n d s   i s  

a l l o w e d   f o r   n o d a l   u n i t   to  r e p l y   and  c o m p l e t e   i t ' s   a d d r e s s  



of  a l l   t h e   d e t e c t o r s   23  in  i t s   s u b s i d i a r y   r i n g   B.  T h e  

f i r s t   1 2 . 8   m i l l i s e c o n d s   f o l l o w i n g   t he   end  of  t he   t o n e  

b u r s t   31  i s   p e r m i t t e d   f o r   a  r e p l y   by  t h e   n o d a l   u n i t  

i t s e l f   as  to   t he   s t a t u s   of  t h e   node   i n c l u d i n g   any  f a u l t  

i n d i c a t i o n s   w h i c h   a r e   d e t e r m i n e d   in  t he   m a n n e r  

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

by  way  of  a  n e g a t i v e   p u l s e   r e l a t i v e   to  t he   t r i g g e r   p u l s e  

f o r   t h e   n o d a l   u n i t   21  and  t h e   l e n g t h   of  t h a t   t o n e   b u r s t  

d e t e r m i n e s   t he   s t a t u s   of  t h a t   n o d e .  

T h e r e a f t e r ,   a  p e r i o d   of   a p p r o x i m a t e l y   5 

m i l l i s e c o n d s   i s   a l l o w e d   as  a  " b r e a k   g l a s s "   w indow  a s  

h e r e i n a f t e r   d e s c r i b e d .  

The  n o d a l   u n i t   i t s e l f   is   t h e n   c a u s e d   to  t r a n s m i t   a  

1 .5   m i l l i s e c o n d   n e g a t i v e   p u l s e   to  a d d r e s s   t h e   f i r s t  

d e t e c t o r   in  the   c i r c u i t .   The  d e t e c t o r   t h e n   has   a  p e r i o d  

of  1 0 . 5   m i l l i s e c o n d s   w i t h i n   w h i c h   to  r e p l y .   The  l e n g t h   o f  

the   t o n e   b u r s t   t r a n s m i t t e d   in  t h a t   1 0 . 5   m i l l i s e c o n d  

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

32 '   t r i g g e r s   the   r e s p o n s e   f rom  t h e   s e c o n d   d e t e c t o r   in  t h e  

s u b s i d i a r y   c i r c u i t   to  n o d a l   u n i t   21  and  so  on .   At  t h e  

c o m p l e t i o n   of  the   s e q u e n c e   a f t e r   2 0 2 . 5   m i l l i s e c o n d s   n o d a l  

u n i t   21  w i l l   have   c o m p l e t e d   i t ' s   a d d r e s s   and  w i l l   n o t   b e  

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

t he   288  m i l l i s e c o n d   t r i g g e r   p u l s e   w h i c h   i n i t i a t e s   t h e  

s e q u e n c e .  



At  the   c o m p l e t i o n   of  the   f i r s t   s e q u e n c e   o f  

i n f o r m a t i o n   f rom  n o d a l   u n i t   21,  t he   c o n t r o l   u n i t   10  

p r o v i d e s   a  f u r t h e r   p u l s e   33  of  a p p r o x i m a t e l y   96  

m i l l i s e c o n d   d u r a t i o n   w h i c h   t h e n   t r i g g e r s   t he   n e x t   n o d a l  

u n i t   ( 2 1 ' )   in  r i n g   20.  A g a i n ,   t h i s   n o d a l   u n i t   21'  r e p e a t s  

t he   s e q u e n c e   of  a d d r e s s i n g   each   d e t e c t o r   in  i t s   c i r c u i t  

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

d e t e c t o r s ,   a  n o d a l   u n i t   21'   i s   d i s e n a b l e d   and  a  f u r t h e r  

96  m i l l i s e c o n d   p u l s e   a c t i v a t e s   t he   n e x t   n o d a l   u n i t   2 1 "  

in  t h e   c i r c u i t   for   r e s p o n s e   in  a  s i m i l a r   way.  T h i s  

s e q u e n c e   c o n t i n u e s   u n t i l   a l l   the   n o d a l   u n i t s   in  c i r c u i t  

have   a d d r e s s e d   s e q u e n t i a l l y   e a c h   of  t h e   d e t e c t o r s   i n  

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

h a v i n g   been   fed   back  to  t h e   c e n t r a l   c o n t r o l   u n i t   10.  I n  

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

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

s y s t e m   is  4 . 9 6 8   s e c o n d s .  

I t   w i l l   be  a p p r e c i a t e d   by  a  man  s k i l l e d   in  the  a r t  

t h a t   t he   i n f o r m a t i o n   c o l l e c t e d   in  one  c o m p l e t e   s e q u e n c e  

a r o u n d   the   d e t e c t i o n   and  n o d a l   c i r c u i t s   w i l l   p r o v i d e  

i n f o r m a t i o n   wh ich   can  be  c o m p a r e d   w i t h   d a t u m   i n f o r m a t i o n  

h e l d   in  the   c o n t r o l   u n i t   10.  V a r i a t i o n s   of  any  r e s p o n s e s  

in  t e r m s   of  l e n g t h   of  r e s p o n s e   p u l s e s   f rom  b o t h   n o d a l  

u n i t   s t a t u s   and  d e t e c t o r   u n i t s   w i l l   i n d i c a t e   a  c h a n g e   i n  

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



p r e p a r e d   by  t h e   c o m p u t e r   or  c e n t r a l   c o n t r o l   u n i t   10  as  t o  

t he   s t a t u s   of   any  or  a l l   of  the   d e t e c t o r s   and  any  or  a l l  

of   t he   n o d a l   u n i t s -   The  d e t e c t o r s   23  can  be  t h e   same  o r  

d i f f e r e n t ' a n d   o n c e   the   s t e a d y   s t a t e   p a r a m e t e r s   have   b e e n  

d e t e r m i n e d   any  v a r i a t i o n   f rom  t h a t   s t e a d y   s t a t e   p a r a m e t e r  

can  be  u s e d   and  i n t e r p r e t e d   to  p r o d u c e   a  n u m b e r   o f  

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

f u l l   a l a r m .  

Each   or  some  of  t he   n o d a l   u n i t s   21  may  i n c l u d e   a  

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

of  the   b r e a k   g l a s s   t y p e .  

B e c a u s e   of   t he   e x t e n s i v e   p e r i o d   of  t h e   4 . 9 6 8   s e c o n d  

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

i s   n e c e s s a r y   to   p r o v i d e   in  each   n o d a l   a d d r e s s   s e q u e n c e   a  

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

s u p e r i m p o s e   t h e i r   p u l s e s   w i t h i n   the   c i r c u i t -   A  b r e a k  

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

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

gap  r e f e r r e d   to  as  the   b r e a k   g l a s s   window  in   t h e   n o d a l  

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

When  a  n o d a l   u n i t   has   a  manua l   c a l l   p o i n t   s i g n a l  

l a t c h e d   to   i t ,   i t   p r o d u c e s   a  300  m i c r o s e c o n d   n e g a t i v e  

g o i n g   r e s p o n s e   p u l s e   to  m a i n   l o o p   20  f o r   d e t e c t i o n   by  t h e  

d e t e c t o r   l o o p   a t   a  t i m e   1 7 . 5   ms  a f t e r   t h e   n e x t   n o d a l  

a d d r e s s   p u l s e   34  ( s e e   F i g u r e   3 ) .   I t   s h o u l d   be  n o t e d   t h a t  



t h i s   o c c u r s   w h e t h e r   t he   p a r t i c u l a r   n o d a l   u n i t   is  b e i n g  

a d d r e s s e d   or  n o t .   The  d e t e c t i o n   of  t h i s   p u l s e   a t   t h e  

c o n t r o l   u n i t   10  w i l l   r e s u l t   in  a  f u l l   a l a r m   b e i n g  

t r a n s m i t t e d   by  c o n t r o l   u n i t   10  i r r e s p e c t i v e   of  the   n o d a l  

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

On  r e c e i p t   of  a  m a n u a l   a l a r m   p u l s e   d e s c r i b e d   a b o v e ,  

the   c o n t r o l   u n i t   10  i n i t i a t e s   a  s e a r c h   p r o c e d u r e ;   a 

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

n o d a l   u n i t s   a re   s e q u e n c e d   in  r a p i d   s u c c e s s i o n ;   no  

d e t e c t o r s   a re   a d d r e s s e d   a t   t h i s   s t a g e .   The  t o t a l   c y c l e  

t i m e   is   820ms  and  d u r i n g   t h i s   c y c l e   t h e   m a n u a l   c a l l   p o i n t  

l o c a t i o n   can  be  d e t e r m i n e d   and  v e r i f i e d .   3  s e c o n d s   a f t e r  

i n i t i a t i o n   of  t he   m a n u a l   c a l l   p o i n t   s i g n a l ,   t he   s a i d  

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

n o r m a l   o p e r a t i o n .   The  p a r t i c u l a r   n o d a l   u n i t   c o n n e c t e d  

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

an  a l a r m   s t a t u s   s i g n a l   d u r i n g   a d d r e s s   by  c o n t r o l   u n i t   20  

u n t i l   such   t ime   as  t he   c a l l   p o i n t   and  t h e   a s s o c i a t e d  

n o d a l   u n i t   a re   r e s e t .  

The  t one   b u r s t   in  t h i s   s p e c i f i c   e x a m p l e   o p e r a t e s   a t  

a  f r e q u e n c y   of  10  KHz  and  t h e   n o d a l   u n i t   r e s p o n s e   i s  

a r r a n g e d   to  g i v e   a  s p e c i f i c   number   of  c y c l e s   a t   a  n o m i n a l  

f r e q u e n c y   of  10  KHz,  t h e   n u m b e r   of  c y c l e s   b e i n g   d e p e n d a n t  

on  the   a p p r o p r i a t e   c o n d i t i o n s   a s s o c i a t e d   w i t h   t h a t  

p a r t i c u l a r   n o d a l   u n i t ,   f o r   e x a m p l e : -  



In  a d d r e s s i n g   i n d i v i d u a l   d e t e c t i o n s   23  w i t h i n   t h e  

n o d a l   c i r c u i t   or  s u b s i d i a r y   r i n g   22,  t he   f r e q u e n c y  

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

d u r a t i o n   of   t h e   r e p l y   p u l s e   t r a i n   is  an  a n a l o g u e  

r e p r e s e n t a t i o n   of  t he   s e n s e d   f i r e   c o n d i t i o n   l e v e l .   U n d e r  

no rmal   c o n d i t i o n s ,   t he   d u r a t i o n   is  of  t he   o r d e r   of   3  m s ;  

an  i n c r e a s i n g   f i r e   s i g n a l   l e v e l   w i l l   i n c r e a s e   t h e  

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

D i f f e r e n t   t y p e s   of  d e t e c t o r   23  a r e   a r r a n g e d   to  h a v e  

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

u n i t   21  c an   d i s t i n g u i s h   d i f f e r e n t   d e t e c t o r   t y p e s   w i t h i n  

i t s   s u b s i d i a r y   l o o p   22  as  w e l l   as  i t s   l o c a t i o n   t h e r e i n -  

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

as  f o l l o w s : -  



F i g u r e   6  shows  the   t i m i n g   s e q u e n c e   of  s w i t c h e s   L,  S ,  

Δ ,   and  D  to  p r o d u c e   the   t o n e   b u r s t   of  F i g u r e s   2  and  3 .  

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

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

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

c o n t r o l   u n i t   10.  The  c o n t r o l   u n i t   o p e r a t e s   w i t h  

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

z e r o   t o  a   maximum  of  15  in  t he   m a i n   r i n g   and  t h e  

d e t e c t o r s   on  each  s u b s i d i a r y   r i n g   b e i n g   n u m b e r e d   1  to  15 

a r o u n d   the   s u b s i d i a r y   r i n g .   The  c o n t r o l   u n i t   10  

c o m m e n c e s   a  s e q u e n c e   of  a d d r e s s   and  p r o v i d e s   a  c o n t i n u o u s  

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

u n i t s   in  the   main  r i n g .   T h u s ,   in  t he   e m b o d i m e n t  

i l l u s t r a t e d   in  F i g u r e   1  of  t he   a c c o m p a n y i n g   d r a w i n g s ,   t h e  

c o n t r o l   u n i t   w i l l   i n i t i a l l y   a d d r e s s   n o d a l   u n i t   21  

( n u m b e r e d   z e r o )   and  t h e n   s e q u e n t i a l l y   e a c h   of  t h e  

d e t e c t o r s   on  each  s u b s i d i a r y   r i n g   1  to  F  a s s o c i a t e d  

t h e r e w i t h .   The  c o n t r o l   u n i t   10  w i l l   t h e n   s e e k   to  a d d r e s s  

n o d a l   u n i t   21'  ( n u m b e r e d   1)  and  t h e n   e a c h   of  d e t e c t o r s   0 ,  

1,  2 . . . . . F  i n   the  s u b s i d i a r y   r i n g   22  a s s o c i a t e d   t h e r e w i t h  

and  so  on  c o m p l e t e l y   a r o u n d   the   ma in   r i n g   20.  The  p e r i o d  

f o r   a  c o m p l e t e   a d d r e s s   w i l l   d e p e n d   on  the   number   of  n o d a l  

u n i t s   w i t h i n   a  c i r c u i t   and  t he   n u m b e r   of  d e t e c t o r s   i n  

e a c h   s u b s i d i a r y   c i r c u i t .  

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



by  d e t e c t o r   23'  in  the   s u b s i d i a r y   r i n g   22  a s s o c i a t e d  

w i t h   n o d a l   u n i t   2 1 " ,   a  s i g n a l   wou ld   be  d e s p a t c h e d   a r o u n d  

t h e   m a i n   r i n g   to  the   c o n t r o l   u n i t   10  w h e r e b y   t h e   a l a r m  

c o n d i t i o n   would   be  r e g i s t e r e d   and  o u t p u t   wou ld   b e  

t r a n s m i t t e d   a l o n g   o u t p u t   12  to  d i g i t a l   c o m m u n i c a t o r   o r  

t h e   l i k e ,   and  a t   t he   same  t i m e ,   a u d i b l e   a l a r m   14  would  b e  

r e n d e r e d   o p e r a t i v e .   The  s y s t e m   d e s c r i b e d   a b o v e   p r o v i d e s  

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

p r o v i d e s ,   t h e r e f o r e ,   f o r   the   e l i m i n a t i o n   of  a  number   o f  

f a l s e   a l a r m   c i r c u m s t a n c e s .   For  e x a m p l e ,   e x c e s s i v e l y  

r a p i d   or  a b n o r m a l l y   s low  r i s e   in  s e n s o r   s i g n a l s   c a n  

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

c i r c u m s t a n c e s   t he   s y s t e m   can  c o n t a i n   i t s   own  b u i l t   i n  

c h e c k -  

In  the  e v e n t   of  a  f a u l t ,   the   s w i t c h i n g   c i r c u i t  

s h o w n   in  F i g u r e   4  b e c o m e s   e f f e c t i v e .   The  main   r i n g  

20  c o m p r i s e s   a  p a i r   of  c o n d u c t o r s   40  and  41  w h i c h   f o r m  

p a r t   of   t he   main  l o o p   A+  and  A-  b e i n g   on  one  s i d e   of  t h e  

n o d a l   u n i t   21  and  B+  and  B-  b e i n g   on  t h e   o t h e r .  

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

i s   p r o v i d e d   w i t h   a  t a k e - o f f   42  f rom  m a i n   c o n d u c t o r   41  a n d  

t h e   m a i n   c o n d u c t o r   41  is   c a p a b l e   of  b e i n g   p r o v i d e d   w i t h  

an  i s o l a t e d   p o r t i o n   43  j u x t a p o s e d   t h e   j u n c t i o n   42  w i t h  

t h e   m a i n   c o n d u c t o r   41  by  means  of  a  f i e l d   e f f e c t  

t r a n s i s t o r s ,   4 4 / 4 4 1   on  each   s i d e   of  j u n c t i o n   43.  A  l o a d  



r e s i s t o r   45  b r i d g e s   m a i n   l o o p   41  A-,   B-  b e t w e e n   f i e l d  

e f f e c t   t r a n s i s t o r s   4 4 / 4 4 '   ( see   F i g u r e   4) .   C o n n e c t i o n   42  

is   c o n n e c t e d   v i a   t h e   o p e r a t i n g   main  body  of  the   n o d a l  

u n i t   to  the   p o s i t i v e   c o n d u c t o r   40.  P o s i t i v e   c o n d u c t o r   40  

is   p r o v i d e d   w i t h   a  l i n e   c o n n e c t i o n   45  wh ich   is  c o n n e c t e d  

to  p r o v i d e   a  p o s i t i v e   s u p p l y   v i a   46  to  the   b a s e   of  PNP 

t r a n s i s t o r   47.  T h i s   e n a b l e s   c u r r e n t   f low  v i a   l i n e  

c o n n e c t i o n   48  and  t r a n s i s t o r   47  and  the   a s s o c i a t e d  

c i r c u i t r y   to  m a i n t a i n   t h e   f i e l d   e f f e c t   t r a n s i s t o r s   4 4 / 4 4 '  

c l o s e d   t h u s   c o n n e c t i n g   t h e   main   c o n d u c t o r   A-  and  B-  w i t h  

i s o l a t a b l e   p o r t i o n   43  and  n o d a l   u n i t   c o n n e c t i o n   4 2 .  

In  the  e v e n t   o f   a  f a u l t ,   the   r e d u c t i o n   in  t h e  

p o t e n t i a l   d i f f e r e n c e   b e t w e e n   c o n d u c t o r   40  and  c o n d u c t o r  

41  be low  a  t h r e s h o l d   w i l l   r e s u l t   in  a  c o r r e s p o n d i n g  

r e d u c t i o n   in  the  p o s i t i v e   v o l t a g e   a p p l i e d   to  t he   b a s e   o f  

t r a n s i s t o r   47  and  w i l l   t h u s   s t o p   the   f low  of  a  

s u b s t a n t i a l   c u r r e n t   t h r o u g h   the   t r a n s i s t o r   47  t h u s  

c a u s i n g   or  a l l o w i n g   t h e   f i e l d   e f f e c t   t r a n s i s t o r s   4 4 / 4 4 '  

to  o p e n .   In  t h e s e   c i r c u m s t a n c e s ,   the   j u n c t i o n   43  i s  

i s o l a t e d   from  main  l o o p   A-  and  the   c o n n e c t i o n   42  is   t h e n  

c o n n e c t e d   to  the  m a i n   l o o p   41  by  means   of  d i o d e s   50  a n d  

51  r e s p e c t i v e l y .   I f ,   t h e r e f o r e ,   t he   f a u l t   is  in  t he   m a i n  

c o n d u c t o r s   A-  A+,  t h e n   t h e   d i o d e   c o n n e c t i o n   w i l l   b e  

e f f e c t e d   v i a   d i o d e   51  and  n o d a l   u n i t   w i l l   r e n d e r e d  

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



in  t he   n o d a l   r e p l y   as  d e s c r i b e d   w i th   r e s p e c t   to  F i g u r e s   2 

and  3 .  

The  p a r t i c u l a r   a d v a n t a g e   of   the  s y s t e m   d e s c r i b e d  

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

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

a r e a   of  t he   s y s t e m   in  w h i c h   t h e   f a u l t   l i e s   and  i t   d o e s  

n o t   p e r m i t   t he   f a u l t   to  r e n d e r   any  p a r t   of  the   c i r c u i t  

i n o p e r a t i v e .   F u r t h e r m o r e ,   t h e   n a t u r e   of  the   d a t a  

t r a n s m i s s i o n   by  means   of  t o n e   b u r s t s   or  t ime   m e a s u r e d  

p u l s e s   d o e s   away  w i t h   t he   p r o b l e m   of  the   t r a n s m i s s i o n   o f  

d i r e c t   d i g i t a l   i n f o r m a t i o n   and  the   s y s t e m   as  a  w n o l e  

p e r m i t s   the   u se   of  a  much  c h e a p e r   w i r i n g   i n s t a l l a t i o n  

b e c a u s e   of  t he   r e a d y   i n d i c a t i o n   of  the  f a u l t .   The  s y s t e m  

f u r t h e r   r e d u c e s   s u b s t a n t i a l l y   t h e   t e n d e n c i e s   of  s u c h   a n  

a u t o m a t e d   f i r e   a l a r m   s y s t e m   to  i s s u e   f a l s e   a l a r m s .  



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

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

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

c o m m u n i c a t i o n   b e t w e e n   s a i d   c e n t r a l   c o n t r o l   means  and  e a c h  

r e m o t e   s t a t i o n   by  means  of  a t   l e a s t   one  t o n e   b u r s t  

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

s t a t i o n   is  d e t e r m i n e d   by  the   d u r a t i o n   a n d / o r   the  n u m b e r  

of  t o n e   b u r s t s   t r a n s m i t t e d .  

2.  A  s y s t e m   as  c l a i m e d   in  c l a i m   1  w h e r e i n   the   c o n t r o l  

means   p r o v i d e s   a  t r i g g e r   s i g n a l   may  p r e f e r a b l y   be  of  a  

d i f f e r e n t   s e n s e   to  the  s e n s e   of  a  t o n e   b u r s t   from  t h e  

r e m o t e   s t a t i o n .  

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

( i )   a  main  c o n d u c t o r   l o o p  

( i i )   a  n o d a l   u n i t   p r o v i d e d   w i t h i n   s a i d   l o o p  

( i i i )   a  s u b s i d i a r y   c o n d u c t o r   l o o p   a s s o c i a t e d   w i t h   e a c h  

n o d a l   u n i t  

( iv )   a t   l e a s t   one  s e n s o r   a s s o c i a t e d   w i t h   e a c h  

s u b s i d i a r y   c o n d u c t o r   l o o p ;   a n d  

(v)  c o n t r o l   means  o p e r a t i v e l y   c o n n e c t e d   w i t h   s a i d  



m a i n   p o w e r   l o o p   and  a d a p t e d   to  m o n i t o r   s e q u e n t i a l l y  

t h e   s t a t u s   of  a  f i r s t   n o d a l   u n i t   and  t h e  

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

and  t h e r e a f t e r   to  m o n i t o r   the   s e c o n d   and  s u b s e q u e n t  

n o d a l   u n i t s   and  the   s e n s o r s   a s s o c i a t e d   t h e r e w i t h   i n  

s e q u e n c e ,  

t h e   a r r a n g e m e n t   b e i n g   such  t h a t   in  t he   e v e n t   of  a 

b r e a k   or  s h o r t   in  t h e   main  a n d / o r   s u b s i d i a r y   l o o p ,   t h e  

n o d a l   u n i t s   a n d / o r   t he   s e n s o r s   c a u s e   or  a l l o w  

c o m m u n i c a t i o n   w i t h   t he   u n i t s   a n d / o r   s e n s o r s   a d j a c e n t   s a i d  

b r e a k   or   s h o r t   w i t h o u t   l o s s   of  p e r f o r m a n c e   t h e r e f r o m .  

4.  A  s y s t e m   as  c l a i m e d   in  a n y o n e   of   c l a i m s   1  to  3 

w h e r e i n   t h e   c o n t r o l   means   c o m p r i s e s   a  m i c r o p r o c e s s o r  

c a p a b l e   of   r e a d i n g   a n a l o g   d a t a   a n d / o r   d i g i t a l   d a t a  

s u p p l i e d   by  a  s e n s o r .  

5.  A  s y s t e m   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

w h e r e i n   c o n t r o l   means   is  a d a p t e d   to  d r i v e   p e r i p h e r a l  

d e v i c e s   s e l e c t e d   f rom  one  or  more  v i s u a l   d i s p l a y   u n i t s ,  

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

r a d i o ,   and  in  t h e   e v e n t   of  a  f a u l t   or  a l a r m   b e i n g  

d i a g n o s e d ,   to  d e v i c e   means   fo r   s e l e c t i v e l y   fo r   c a l l i n g  

p o l i c e   or  f i r e   s e r v i c e s   d e p e n d i n g   upon   t he   n a t u r e   of  t h e  

a l a r m   i n d i c a t e d .  



6.  A  s y s t e m   as  c l a i m e d   in  a n y o n e   of  the   p r e c e d i n g  

c l a i m s   w h e r e i n   c o m m u n i c a t i o n s   b e t w e e n   the   e s s e n t i a l  

c o n t r o l   means   and  the  p l u r a l i t y   of  r e m o t e   n o d a l   u n i t s   a n d  

a s s o c i a t e d   s e n s o r s   is   by  m e a n s   of  a t   l e a s t   one  t one   b u r s t  

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

s t a t i o n   i s   d e t e r m i n e d   by  t h e   d u r a t i o n   a n d / o r   the   n u m b e r  

of  t o n e   b u r s t s   t r a n s m i t t e d .  

7.  A  s y s t e m   as  c l a i m e d   in  a n y o n e   of  the   p r e c e d i n g  

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

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

and  t h e i r   a s s o c i a t e d   s e n s o r s .  

8.  A  s y s t e m   as  c l a i m e d   in  c l a i m   7  w h e r e i n   a  t r i g g e r  

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

f rom  t h e   n o d a l   u n i t s   a n d / o r   t h e i r   a s s o c i a t e d   s e n s o r s .  

9.  A  s y s t e m   as  c l a i m e d   in  a n y o n e   of  the   p r e c e d i n g  

c l a i m s   w h e r e i n   each  n o d a l   u n i t   a n d / o r   d e t e c t o r   u n i t   i s  

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

a d a p t e d   to  r e a c t   to  a  b r e a k   or  s h o r t   in  one  or  b o t h   o f  

t he   main   c o n d u c t o r   l o o p   and  a  s u b s i d i a r y   c o n d u c t o r   l o o p .  



10.  A  s y s t e m   as  c l a i m e d   in  c l a i m   9  w h e r e i n   t h e   f a u l t  

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

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

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

s w i t c h i n g   means   c a p a b l e   of  s w i t c h i n g   to  i s o l a t e   a  p o r t i o n  

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

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

s u p p l y   c o n d u c t o r s   and  d i o d e   means   c o n n e c t i n g   s a i d   p o r t i o n  

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

s w i t c h i n g   m e a n s ,   t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   in  t h e  

e v e n t   of  a  f a l l   in  the   p o t e n t i a l   d i f f e r e n c e   b e t w e e n   s a i d  

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

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

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

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

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

one  s u p p l y   c o n d u c t o r .  

11.  A  s y s t e m   as  c l a i m e d   in  c l a i m   8  w h e r e i n   t h e   s w i t c h i n g  

m e a n s   i s   a  r e l a y .  

12.   A  s y s t e m   as  c l a i m e d   in  c l a i m   10  w h e r e i n   t h e   s w i t c h i n g  

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

t r a n s i s t o r .  



13.  A  s y s t e m   as  c l a i m e d   in  a n y o n e   of  the   p r e c e d i n g  

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

in  a  f i r e   a l a r m   s y s t e m   and  w i l l   o p e r a t e   on  one  or  more   o f  

the   f o l l o w i n g   p r i n c i p l e s : -   . 

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

o p t i c a l   f l a m e   d e t e c t i o n ,  

smoke  i o n i s a t i o n   d e t e c t i o n ,  

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

smoke  o b s c u r a t i o n   d e t e c t i o n ,  

c a r d   d e t e c t i o n ,  

i n t r u d e r   d e t e c t i o n .  

14,  A  s y s t e m   as  c l a i m e d   in  a n y o n e   of  the   p r e c e d i n g  

c l a i m s   i n c l u d i n g   an  a u d i b l e   a l a r m   such   as  a  b e l l   or  s i r e n  

a s s o c i a t e d   w i t h   the   c o n t r o l   u n i t   a n d / o r   a  n o d a l   u n i t .  

15.  A  s y s t e m   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   w h e r e i n  

the   c o n t r o l   m e a n s   i n c l u d e s   a  p a i r   of  power  s u p p l y  

c o n d u c t o r s ,   a  p a i r   of  e q u i v a l e n t   i m p e d a n c e s   c o n n e c t e d   i n  

s e r i e s   b e t w e e n   s a i d   power   s u p p l y   c o n d u c t o r s ,   p r i m a r y   a n d  

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

b e t w e e n   s a i d   two  i m p e d a n c e s ,   a  j u n c t i o n   in  t he   n e g a t i v e  

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

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

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



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

b e t w e e n   t h e   main   i n p u t   and  t h e   p o s i t i v e   p r i m a r y   s u p p l y  

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

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

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

means   b e t w e e n   each   of  s a i d   p r i m a r y   p o s i t i v e   and  s e c o n d a r y  

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

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

n e g a t i v e   s u p p l y   to  t he   p r i m a r y   n e g a t i v e   s u p p l y ,   t h e  

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

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

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

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

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

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

t h e   l o o p .  

16.  A  s y s t e m   as  c l a i m e d   in   c l a i m   15  w h e r e i n   c l o s u r e   o f  

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

l o o p   to   f a l l   to  z e r o .  

17.  A  s y s t e m   as  c l a i m e d   in  c l a i m   14  or  c l a i m   15  w h e r e i n  

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

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

d e t e c t o r   by  c l o s i n g   t he   f i r s t   and  s e c o n d   s w i t c h e s   t h u s  



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

s u b j e c t   to  t h e   f i r s t   a d d r e s s   f rom  t h e   c o n t r o l   u n i t .  

18.   A  s y s t e m   as  c l a i m e d   in  c l a i m   17  w h e r e i n   n e g a t i v e  

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

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

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

u n i t .  

19.   A  s y s t e m   as  c l a i m e d   in  c l a i m   18  w h e r e i n   a  f u r t h e r  

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

c i r c u i t   by  c l o s u r e   of  t he   f i r s t   and  s e c o n d   s w i t c h e s   t o  

a d d r e s s   t h e   n e x t   n o d a l   u n i t   in  t h e   m a i n   l o o p   and  t h e  

s e q u e n c e   of  s w i t c h i n g   is   r e p e a t e d   u n t i l   a l l   t he   n o d a l  

u n i t s   in  t h e   s y s t e m   have  been   a d d r e s s e d .  

20.  A  s y s t e m   as  c l a i m e d   in  a n y o n e   of  c l a i m s   15  to  19  

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

s y n c h r o n o u s l y   e x c e p t   fo r   an  i n i t i a l   p e r i o d   of  t he   l o n g  

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

s w i t c h   means   i s   open  t h e r e b y   p e r m i t t i n g   d e t e c t i o n   of  a  

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



21.  A  s y s t e m   as  c l a i m e d   in  a n y o n e   of  c l a i m s   15  to  1 9  

w h e r e i n   t h e   f i r s t ,   s e c o n d   and  t h i r d   s w i t c h e s   means   a r e  

o p e n   and  t h e   f o u r t h   s w i t c h   means  i s   c l o s e d ,   w h e r e b y   o n e  

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

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

of  a  s i g n a l   p u l s e .  

22.   A  s y s t e m   as  c l a i m e d   in  a n y o n e   of  c l a i m s   15  to  20  

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

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

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

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

n o d a l   u n i t s   and  t h e i r   a s s o c i a t e d   d e t e c t o r s .  
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