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©  Improved  remote  sensing  and  control  system. 
(57)  A  remote  sensing  and  control  system  (20)  wherein  a 
plurality  of  remote  sensing  units  (192,228)  are  connected  to  a 
central  control  and  monitoring  console  (10)  by  only  four 
interconnecting  wires  (14,16,22,24).  A  clock  signal  is  con- 
verted  to  a  plurality  of  parallel  address  signals  at  the  local 
monitoring  console  and  also  at  the  remote  sensing  units 
located  up  the  building.  A  sync  signal  is  employed  to 
synchronize  all  of  the  serial  to  parallel  converters  (48,66)  in 
the  system,  and  each  remote  unit  is  provided  with  a  specific 
code  and  is  identified  by  selectively  routing  one  or  more 
signals  through  an  inverter  (217)  located  at  each  unit  so  that 
the  signals  trigger  a  logic  device  in  the  particular  time  slot 
assigned  to  each  remote  unit.  The  input  circuitry  (70),  of  each 
remote  sensing  unit  compares  two  fixed  microvolt  reference 
signals  derived  from  the  least  significant  bit  of  the  address 
signals  with  the  return  signal  from  the  sensing  device  to 
sense  for  opens,  grounds,  normal  conditions,  and  alarms. 
The  system  is  adapted  to  operate  with  conventional  comput- 
ing  means  and  programmable  read  only  memories,  as  well 
as  a  multiplexer  unit,  for  providing  control  signals  to  operate 
controlling  devices  upon  the  occurrence  of  predetermined 
signals  from  the  sensing  device. 

FIG.  2 

OL 

CrOVdon  PnnTinn  r.nmnanu  1  tri 

  A  remote  sensing  and  control  system  (20)  wherein  a 
plurality  of  remote sensing  units  (192,228)  are connected to  a 
central  control  and  monitoring  console  (10)  by  only  four 
interconnecting  wires  (14,16,22,24).  A  clock  signal  is  con- 
verted  to  a  plurality  of  parallel  address  signals  at  the  local 
monitoring  console  and  also  at  the  remote  sensing  units 
located  up  the  building.  A  sync  signal  is  employed  to 
synchronize  all  of  the  serial  to  parallel  converters  (48,66)  in 
the  system,  and  each  remote  unit  is  provided  with  a  specific 
code  and  is  identified  by  selectively  routing  one  or  more 
signals  through  an  inverter  (217)  located  at  each  unit  so  that 
the  signals  trigger  a  logic  device  in  the  particular  time  slot 
assigned  to  each  remote  unit.  The  input  circuitry  (70),  of  each 
remote  sensing  unit  compares  two  fixed  microvolt  reference 
signals  derived  from  the  least  significant  bit  of  the  address 
signals  with  the  return  signal  from  the  sensing  device  to 
sense  for  opens,  grounds,  normal  conditions,  and  alarms. 
The  system  is  adapted  to  operate  with  conventional  comput- 
ing  means  and  programmable  read  only  memories,  as  well 
as  a  multiplexer  unit,  for  providing  control  signals  to  operate 
controlling  devices  upon  the  occurrence  of  predetermined 
signals  from  the  sensing  device. 



BACKGROUND  OF  THE  INVENTION 

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

s e n s i n g   and  c o n t r o l   s y s t e m s   a n d ,   s p e c i f i c a l l y ,   to  a  d e t e c -  

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

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

m o n i t o r i n g   and  c o n t r o l   c e n t e r .  

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

l a r g e   b u i l d i n g s   w i t h   s y s t e m s   w h i c h   can   d e t e c t   e m e r g e n c y  
c o n d i t i o n s .   For   e x a m p l e ;   in  l a r g e   a p a r t m e n t   or  o f f i c e  

b u i l d i n g s ,   smoke  d e t e c t o r s   and  t h e   l i k e   may  be  l o c a t e d  

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

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

manned   a t   a l l   t i m e s .   W h i l e   t h e   v e r y   f i r s t   s y s t e m s   of  t h i s  

k i n d   r e q u i r e d   e a c h   i n d i v i d u a l   s e n s i n g   u n i t   to  be  d i r e c t l y  

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

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

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

c o n s o l e   a r e   now  k n o w n .  

I t   is   i m p o r t a n t   to  r e d u c e   t h e   n u m b e r   of  i n t e r c o n n e c t i n g  

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

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

d e t e c t i o n   s y s t e m   i n t o   t he   b u i l d i n g .  



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

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

in   U . S .   p a t e n t   3 , 9 2 1 , 1 6 8 ,   a s s i g n e d   to  t h e   a s s i g n e e   h e r e o f .  

In  t h a t   p a t e n t   a  s y s t e m   i s   shown  w h i c h   can   p e r m i t   a  

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

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

c a r r y i n g   w i r e s ,   a  m o n i t o r i n g   w i r e ,   and  a  c o n t r o l   w i r e .   T h e  

n u m b e r   of  r e m o t e   u n i t s   m o n i t o r e d   and  c o n t r o l l e d   may  be  a s  

many  as  2n,   w h e r e   n  i s   t h e   n u m b e r   of  s i g n a l   c a r r y i n g   w i r e s  

c o m p r i s i n g   t h e   a b o v e - m e n t i o n e d   p l u r a l i t y .   W h i l e   t h i s   s y s t e m  
a f f o r d e d   a  m a j o r   r e d u c t i o n   in   t h e   n u m b e r   of  i n t e r c o n n e c t i o n  

w i r e s   n e c e s s a r y   in   l a r g e   i n s t a l l a t i o n s   e m p l o y i n g   many  r e m o t e  

s e n s i n g   u n i t s ,   i t   may  be  s e e n   t h a t   a  r e l a t i v e l y   l a r g e   n u m b e r  

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

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

r e q u i r e d   to  c o n n e c t   a  p l u r a l i t y   of  f i r e   d e t e c t i o n   t r a n s p o n -  
d e r s   to  a  c e n t r a l   s t a t i o n   i s   s e t   f o r t h   in   U . S .   P a t e n t  

4 , 0 6 7 , 0 0 8 ,   w h e r e i n   DC  p u l s e s   a r e   u s e d   to  i n t e r r o g a t e   t h e  

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

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

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

t r a n s p o n d e r   have   been   r e c e i v e d .  

A n o t h e r   a p p r o a c h   to  d e c r e a s i n g   t h e   n u m b e r   of  i n t e r -  

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

a  d a t a   bus  to  t he   s e n s i n g   u n i t ,   in   o r d e r   to  d e t e r m i n e   t h e  

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

a p p e a r s   p r o m i s i n g ,   a  r e l a t i v e l y   l a r g e   d a t a   bus  is   r e q u i r e d  



by  t h e   s y s t e m .   A l t e r n a t i v e l y ,   t i m e   d i v i s i o n   m u l t i p l e x   (TDM) 

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

g e n e r a l l y   known  to  t he   c o m m u n i c a t i o n s   i n d u s t r y ,   a  n u m b e r   o f  

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

W h i l e   a l l   of  t h e s e   s y s t e m s   a r e   e f f e c t i v e   in   r e d u c i n g  

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

i n v o l v e   c o m p l e x   e l e c t r o n i c   u n i t s   to  c o d e   and  d e c o d e   t h e  

d i g i t a l   w o r d s   a n d / o r   to  p r o v i d e   t i m e   d i v i s i o n   m u l t i p l e x i n g .  

A n o t h e r   d i s a d v a n t a g e   in  p r i o r   s y t e m s   has   b e e n   t h e  

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

l i n e .   A  g r o u n d e d   m o n i t o r i n g   l i n e   can   r e s u l t   f rom  an  i n t e -  

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

t r a n s p o n d e r ,   or  a  s h o r t   to  t h e   b u i l d i n g   g r o u n d .   A  g r o u n d e d  

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

c a l l   t h e   F i r e   D e p a r t m e n t .   T h i s   i s   an  u n d e s i r a b l e   f a l s e   a l a r m  

c o n d i t i o n .  

SUMMARY  OF  THE  INVENTION 

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   a  s y s t e m   w h e r e i n   a  

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

t w e l v e ,   a r e   c o n n e c t e d   to  a  c e n t r a l   c o n t r o l   and  m o n i t o r i n g  

c o n s o l e   by  o n l y   f o u r   i n t e r c o n n e c t i n g   w i r e s .   S p e c i f i c a l l y ,  

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

and  c o n t r o l   c e n t e r   by  a  d a t a   r e c e i v i n g   w i r e ,   a  c o n t r o l  

s i g n a l   w i r e ,   a  c l o c k   w i r e ,   and  a  sync   w i r e .   Use  of  o n l y   f o u r  

w i r e s   is   made  p o s s i b l e   in  the   p r e s e n t   i n v e n t i o n   by  p r o v i d i n g  

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

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

v e r s e l y ,   t h e   f r e q u e n c y   is  s u c c e s s i v e l y   h a l v e d .   A l l   of  t h e s e  



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

o n l y   t h e   s e r i a l   c l o c k   s i g n a l   i s   s e n t   up  t h e   b u i l d i n g .   O t h e r  

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

s e r i a l   c l o c k   s i g n a l s   i n t o   t h e   i d e n t i c a l   s e t   of  c o d e d   a d d r e s s  

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

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

i n v e n t i v e   s y s t e m .   Each   r e m o t e   u n i t   is   p r o v i d e d   w i t h   a  

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

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

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

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

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

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

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

t i m e   s l o t .   The  c e n t r a l   c o n t r o l   and  m o n i t o r i n g   c o n s o l e   t h e n  

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

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

t he   o p e r a t o r .   Each   r e m o t e   u n i t ,   in   a d d i t i o n   to   i t s   s e n s i n g  

f u n c t i o n   can   i n c l u d e   a  r e l a y   w h i c h   can   be  a c t i v a t e d   by  a  

c o n t r o l   s i g n a l   f rom  t he   c o n t r o l   and  m o n i t o r i n g   c o n s o l e  

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

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

one  or  more   of  t h e   r e m o t e   u n i t s   a t   t h e   a p p r o p r i r a t e   t i m e  

s l o t .  

The  a p p a r a t u 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   g e n e -  

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

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

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

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



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

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

a l l   s e r i a l   to  p a r a l l e l   c o n v e r t o r s .   The  sync   p u l s e   i s   i s s u e d  

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

c a u s i n g   a l l   a d d r e s s   l i n e s   to  r e t u r n   to  a  z e r o   s t a t e .  

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

t he   d i s p l a y   c o n t r o l   and  c o m p a r a t o r   s e c t i o n s .   The  c l o c k   a n d  

sync   s i g n a l s   a r e   s e n t   up  t h e   b u i l d i n g   to  e a c h   r e m o t e  

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

p a r a l l e l   c o n v e r t o r .   The  a d d r e s s e s   p r o d u c e d   by  t h e   c o n v e r t o r  

a r e   f ed   to  t h e   i n d i v i d u a l   t r a n s p o n d e r s .  

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

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

the   l e a s t   s i g n i f i c a n t   b i t   (LSB)  of  t he   a d d r e s s   f rom  t h e  

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

the   s e n s i n g   d e v i c e   and  i t s   e n d / o f   l i n e   c o m p o n e n t .   T h e  

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

( t r o u b l e ) ,   n o r m a l ,   and  a l a r m s .   A  l o s s   or  r e d u c t i o n   of  r e t u r n  

c u r r e n t   i n d i c a t e s   t r o u b l e   or  g r o u n d ,   and  an  i n c r e a s e   i n  

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

c o m p a r a t o r   u n i t   a r e   f ed   to  a  c o r r e s p o n d i n g   e x c l u s i v e   OR 

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

is   t he   same  as  t h a t   s e n t   ou t   to  the   r e m o t e   d e v i c e ,   t h e n  

t h e r e   i s   no  c h a n g e   in  t he   o u t p u t   of  t h e   e x c k u s i v e   OR,  a  

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

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

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

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

d e v i c e .   I f   t h e   r e t u r n   s i g n a l   has   an  i n c r e a s e   in  c u r r e n t ,   t h e  



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

g a t e .   The  r e s u l t   is   an  a l a r m   s i g n a l   b e i n g   s e n t   b a c k   to  t h e  

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

P r o g r a m m a b l e   r e a d   o n l y   m e m o r i e s   (PROM)  may  a l s o   be  u s e d  

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

to  e n e r g i z e   r e l a y s   a t   t h e   r e m o t e   c o l l e c t i o n   p a n e l s .   I t   i s  

a l s o   a d v a n t a g e o u s   to  u s e   an  e i g h t - b i t   m u l t i p l e x e r   p r o v i d e d  

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

s e l e c t i o n   of  a t   l e a s t   one  of  t h e   r e m o t e   a c t u a t i n g   u n i t s .  

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

s i g n a l   is  p l a c e d   on  t h e   c o n t r o l   l i n e ,   so  t h a t   o n l y   t he   r e l a y  

whose   t i m e   s l o t   c o r r e s p o n d s   to  t h e   m u l t i p l e x e r   o u t p u t   w i l l  

be  e n e r g i z e d .  

A d d i t i o n a l l y ,   a  c o m p u t i n g   means   such   as  a  m i n i c o m p u t e r  

can   be  u s e d   so  t h a t   a l l   c o n t r o l   s i g n a l s   a r e   d e r i v e d   f rom  t h e  

c o m p u t e r ' s   c o n t r o l   l o g i c .   I t   i s   t h e s e   c o n t r o l   s i g n a l s   t h a t  

a r e   u s e d ,   f o r   e x a m p l e ,   to  o p e r a t e   r e l a y s   to  s h u t   down  f a n s  

and  to  r e c a l l   e l e v a t o r s .   The  k i n d   of  a l a r m ,   e . g . ,   M a n u a l  

S t a t i o n ,   E l e v a t o r ,   Smoke,   e t c .   w i l l   be  d i s p l a y e d   by  the   PROM 

p a c k a g e ,   as  w e l l   as  t h e   on  f l o o r   w h e r e   t h e   a l a r m   o r i g i n a t e d  

and  on  the   f l o o r   d i r e c t l y   a b o v e .   The  l o c a l   F i r e   D e p a r t m e n t  

can   a l s o   be  n o t i f i e d   by  a  s i g n a l   p r o d u c e d   by  the   c o m p u t e r .  
The  s y s t e m   can   be  e a s i l y   p r o g r a m m e d   so  t h a t ,   i f   t he   c o m p u t e r  

f a i l s ,   an  a u d i b l e   and  v i s i b l e   s i g n a l   i s   p r o d u c e d .   I t   is   a l s o  

p o s s i b l e   to  u s e   t h e   c o m p u t e r ' s   own  d i a g n o s t i c s   to  c a u s e   i t  

to  d i s p l a y   or  p r i n t   ou t   t h e   k i n d   of  f a i l u r e   i t   is   e x p e r i e n c -  

i n g .  

T h e r e f o r e ,   i t   is   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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



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

s y s t e m   and  t h e   i n d i c a t i o n   s y s t e m   is   m i n i m i z e d .  

I t   is  a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

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

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

of  o n l y   f o u r   l i n e s .  

I t   is  a  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

s e n s i n g   u n i t s   a r e   s e l f   c h e c k i n g   and  t h e   s t a t u s   t h e r e o f   m a y  
be  c o n s t a n t l y   m o n i t o r e d .  

The  m a n n e r   in   w h i c h   t h e s e   and  o t h e r   o b j e c t s   a r e   a c c o m -  

p l i s h e d   by  the   p r e s e n t   i n v e n t i o n   w i l l   become  c l e a r   f rom  t h e  

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

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  b l o c k   d i a g r a m   s h o w i n g   t h e  

g e n e r a l   o p e r a t i o n   of  t he   p r e s e n t  

i n v e n t i o n ;  

F i g .   2  i s   a  b l o c k   d i a g r a m   s h o w i n g   t h e  

p r e s e n t   i n v e n t i o n   in   more  d e t a i l ;  

F i g s .   3A,  and  3B  c o m p r i s e   a  s c h e m a t i c   c i r c u i t   d i a -  

gram  of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   4  i s   a  s c h e m a t i c   c i r c u i t   d i a g r a m   o f  

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

s y s t e m   u t i l i z e d   in  the   p r e s e n t  

i n v e n t i o n ;  



F i g .   5  i s   a  s c h e m a t i c   s h o w i n g   t h e   c o m p a r a -  

t o r s   u n i t   of  F i g .   3B  in   m o r e  

d e t a i l ;  

F i g .   6  i s   a  g r a p h   of  t h e   w a v e f o r m s   s h o w i n g  

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

in   t h e   p r e s e n t   i n v e n t i o n ;   a n d  

F i g .   7  i s   a  g r a p h   of  t h e   w a v e f o r m s   i n d i c a -  

t i n g   t h e   o u t p u t s   f rom  a  r e m o t e   u n i t  

in   i t s   v a r i o u s   s t a t e s .  

BREIF  DESCRIPTION  OF  THE  INVENTION 

F i g .   1  i s   a  b l o c k   d i a g r a m   s h o w i n g   t h e   ma in   f u n c t i o n a l  

u n i t s   of  t h e   p r e s e n t   i n v e n t i o n .   In  o r d e r   f o r   t h e   p r e s e n t  

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

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

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

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

s i v e l y   d o u b l e d   wave  l e n g t h   o r ,   l o o k e d   a t   a n o t h e r   way,   a  

p r o g r e s s i v e l y   h a l v e d   f r e q u e n c y .   In  t h e   d i a g r a m   of  F i g .   1 ,  

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

u n i t ,   shown  g e n e r a l l y   a t   10.  The  c o n t r o l   c o n s o l e   u n i t   1 0  

a l s o   i n c l u d e s   a  s e r i a l   to  p a r a l l e l   c o n v e r t o r   12.  The  p o r t i o n  
of  t h e   i n v e n t i o n   c o r r e s p o n d i n g   to  t h e   c e n t r a l   c o n s o l e   u n i t  

10  p r o d u c e s   a  c l o c k   s i g n a l   or  s e r i a l   a d d r e s s   s i g n a l   on  l i n e  

14  and  a  s y n c   s i g n a l   on  l i n e   16,  w h i c h   a r e   b o t h   f ed   to  a  

c o r r e s p o n d i n g   s e r i a l   to  p a r a l l e l   c o n v e r t o r   18.  T h e r e   i s   a  

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

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

p a n e l   20.   The  f u n c t i o n s   of  t he   c l o c k   s i g n a l   14  and  s y n c  

s i g n a l   16  w i l l   be  e x p l a i n e d   in   more  d e t a i l   h e r e i n b e l o w .  

A d d i t i o n a l l y ,   when  one  or  more   r e m o t e   a c t u a t i n g   d e v i c e s   a r e  



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

s u c h   d e v i c e s   a r e   s e n t   f rom  t he   c e n t r a l   c o n s o l e   on  l i n e   2 2 .  

The  d a t a   f rom  the   r e m o t e   s e n s i n g   u n i t s   a p p e a r s   on  l i n e   2 4  

w h i c h   i s   t e r m e d   a  m o n i t o r i n g   l i n e .   The  a r r o w h e a d s   on  t h e  

v a r i o u s   i n t e r c o n n e c t i n g   l i n e s   in   F i g .   1  i n d i c a t e   t he   o r i g i n  

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

i n v e n t i o n .  

F i g .   2  shows  t h e   b l o c k   d i a g r a m   of  F i g .   1  in   m o r e  

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

f rom  a  c l o c k   u n i t   40 ,   w h i c h   in   t h i s   e m b o d i m e n t   has   a  

f r e q u e n c y   of  7 .2   KHz.  T h i s   c l o c k   40  can  be  a  q u a r t z   c r y s t a l  

c o n t r o l l e d   o s c i l l a t o r .   The  o u t p u t   s i g n a l   f rom  the   c l o c k   4 0  

is   f e d   on  l i n e   42  to  a  d i v i d e   by  e i g h t   c o u n t e r   44.   T h e  

d i v i d e   by  e i g h t   c o u n t e r   44  p r o d u c e s   a  s i g n a l   on  l i n e   46  

w h i c h   i s   900  H e r t z .   T h i s   s i g n a l   f rom  t he   d i v i d e   by  e i g h t  

c o u n t e r   44  is   fed   on  l i n e   46  to  a  s e r i a l   to  p a r a l l e l  
c o n v e r t o r  u n i t   48 ,  which  produces  t e n   p a r a l l e l   o u t p u t   s i g n a l s   o n  

m u l t i l i n e s   50.  T h e s e   o u t p u t s   c o r r e s p o n d   to  t he   t en   a d d r e s s  

l i n e s ,   d e n o t e d   as  A  t h r o u g h   J .   By  means   of  t h e s e   t e n   l i n e s ,  

up  to  1024  d i f f e r e n t   a d d r e s s e s   a r e   p o s s i b l e   in  a  b i n a r y  

s y s t e m .   T h e s e   l i n e s   50  a r e   c o n n e c t e d   b o t h   to  a  c o m p a r a t o r  

s e c t i o n   52  and  to  a  d i s p l a y   s e c t i o n   54.  The  s p e c i f i c  

w a v e f o r m s   of  c e r t a i n   of  t h e   t e n   l i n e s   50,  A  t h r o u g h   J ,   w i l l  

be  shown  h e r e i n b e l o w .  

The  c o m p a r a t o r   s e c t i o n   52  o p e r a t e s   as  a  t e n   i n p u t   AND 

g a t e   and  s e r v e s   to  d e t e r m i n e   when  a l l   t e n   of  t he   d i f f e r e n t  

a d d r e s s   s i g n a l s   have   b e e n   p r o d u c e d   by  the   s e r i a l   to  p a r a l l e l  

c o n v e r t o r   48.  The  c o m p a r a t o r   s e c t i o n   52  p r o d u c e s   an  o u t p u t  

s i g n a l   on  l i n e   56  w h i c h   r e s e t s   t he   s e r i a l   to  p a r a l l e l  



c o n v e r t o r   48.   Upon  r e c e i v i n g   t h e   r e s e t   s i g n a l   on  l i n e   56  t h e  

s e r i a l   to  p a r a l l e l   c o n v e r t e r   4S  begins   to  r e i s s u e   anew  t he   s e t  

of  t e n   i d e n t i f y i n g   s i g n a l s   on  m u l t i l i n e s   5 0 .  

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

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

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

and  i t   a l s o   has   a  c o r r e s p o n d i n g   i n d i c a t o r   lamp  ( n o t   s h o w n )  

in   t h e   d i s p l a y   u n i t   54.  When  e a c h   r e m o t e   u n i t   i s   a d d r e s s e d  

in  t u r n   d e p e n d i n g   upon  t h e   s t a t e   of  t h e   s i g n a l   on  l i n e   5 5 ,  

t h e   d i s p l a y   u n i t   54  w i l l   i n d i c a t e   a  n o r m a l ,   t r o u b l e ,   o r  

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

The  s i g n a l   on  l i n e   56,   w h i c h   a c t s   as  t he   r e s e t   s i g n a l ,  

i s   a l s o   e m p l o y e d   as  t he   sync   s i g n a l   on  l i n e   16  of  F i g .   1 .  

T h u s ,   l i n e   56  is   one  of  t h e   f o u r   l i n e s   w h i c h   a r e   f ed   up  t h e  

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

S i m i l a r l y ,   t h e   o u t p u t   s i g n a l   on  l i n e   46  f rom  t h e   d i v i d e   b y  

e i g h t   c o u n t e r   44  c o m p r i s e s   t h e   c l o c k   s i g n a l ,   w h i c h   a p p e a r e d  

on  l i n e   14  in  F i g .   1.  T h i s   c l o c k   s i g n a l   on  l i n e   62  i s   a l s o  

one  of  t h e   f o u r   l i n e s   w h i c h   a r e   f ed   up  t h e   b u i l d i n g .  

A  s t r o b e   s i g n a l   h a v i n g   a  f r e q u e n c y   of  1 .8   KHz  is   p l a c e d  

o f f   f rom  t h e   d i v i d e   by  e i g h t   c o u n t e r   44  p r i o r   to  t he   p o i n t  

i n t e r n a l   to  t h e   c o u n t e r   w h e r e   t h e   900  Hz  o u t p u t   s i g n a l   i s  

p r o d u c e d .   T h i s   s t r o b e   s i g n a l   on  l i n e   58  i s   f ed   to  t h e  

d i s p l a y   u n i t   54  to  s y n c h r o n i z e   t h e   d i s p l a y   and  a l s o   to  PROM, 

c o m p u t e r ,   and  m u l t i p l e x e r   u n i t s ,   shown  g e n e r a l l y   a t   60.  T h e  

s p e c i f i c   i n t e r c o n n e c t i o n s   w i l l   be  shown  in   more  d e t a i l  

h e r e i n b e l o w .   A l s o ,   as  may  be  s e e n ,   t h e   o u t p u t   of  t h e   s e r i a l  



to  p a r a l l e l   c o n v e r t o r   48  on  l i n e   50,  w h i c h   c o m p r i s e s   a d d r e s s  

l i n e s   A  t h r o u g h   J ,   i s   a l s o   f ed   to  t h e   c o m p u t e r   and  PROM 

u n i t s   60.   T h e s e   u n i t s   60  p r o d u c e   t h e   c o n t r o l   s i g n a l s   on  l i n e  

62,   w h i c h   was  l i n e   22  in  F i g .   1.  As  w i l l   be  e x p l a i n e d  

h e r e i n b e l o w ,   t he   c o n t r o l   s i g n a l   on  l i n e   62  may  be  u s e d   t o  

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

d i r e c t l y   c o n n e c t e d   to  t he   r e m n o t e   u n i t ,   l o c a t e d   g e n e r a l l y   i n  

t h e   v i c i n i t y   of  t he   r e m o t e   c o n n e c t i o n   p a n e l   20.   On  t h e   o t h e r  

h a n d ,   t h e   c l o c k   s i g n a l   on  l i n e   46  and  t h e   s y n c   s i g n a l   o n  

l i n e   56  a r e   f ed   to  a n o t h e r   s e r i a l   to  p a r a l l e l   c o n v e r t o r ,  
w h i c h   Lakes   t h e   s e r i a l   s i g n a l s   and  c o n v e r t s   them  to  the   t e n  

a d d r e s s   l i n e s ,   c o r r e s p o n d i n g   to  t h e   A  t h r o u g h   J  s i g n a l s .  

T h e s e   t e n   l i n e s   68  a r e   f e d .   to  s p e c i a l i z e d   r e m o t e   i n u t  

c i r c u i t r y ,   shown  g e n e r a l l y   a t   70.  The  i n p u t   s i g n a l s   f r o m  

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

t h e   same  a r e a   a r e   a l s o   f ed   t h r o u g h   t h i s   g e n e r a l i z e d   r e m o t e  

i npuL   c i r c u i t r y   70.  The  r e m o t e   i n p u t   c i r c u i t r y   70  u l t i m a t e l y  

p r o d u c e s   t h e   m o n i t o r i n g   s i g n a l   on  l i n e   55  w h i c h   i s   f e d   b a c k  

to  t h e   d i s p l a y   u n i t   54  and  t he   PROM  and  c o m p u t e r   u n i t   6 0 .  

T h i s   m o n i t o r i n g   s i g n a l   on  l i n e   55  is   e s s e n t i a l l y   a  d a t a   l i n e  

w h i c h   is   f ed   back   to  t he   d i s p l a y   54  and  t h e   PROM  a n d  

c o m p u t e r   u n i t   60  and  s e r v e s   to  g a t e   on  t he   s p e c i f i c   d i s p l a y  

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

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

R e f e r r i n g   now  to  F i g . s   3A  and  3B,  t h e   i n v e n t i v e  

c i r c u i t ,   as  shown  in   t he   g e n e r a l i z e d   b l o c k   d i a g r a m s   o f  

F i g s .   1  a n d   2,  is   e x p a n d e d   even   f u r t h e r .   Once  a g a i n ,   t h e  

c l o c k   u n i t   40  p r o d u c e s   a  7 .2   KHz  s i g n a l   on  l i n e   42 ,   w h i c h   i s  



f e d   to   t h e   d i v i d e   by  e i g h t   c o u n t e r   44.   The  p r i n c i p a l   o u t p u t  

of  t h e   d i v i d e   by  e i g h t   c o u n t e r   44  a p p e a r s   on  l i n e   45  and  i s  

a  900  Hz  s i g n a l .   T h i s   s i g n a l   is   f e d   to  a  b u f f e r   u n i t   1 0 0 ,  

w h i c h   a d j u s t s   t h e   l e v e l   of  t h e   d i v i d e   by  e i g h t   c o u n t e r   4 4  

s i g n a l .   The  o u t p u t   of  t h e   b u f f e r   102  on  l i n e   104  is   f ed   to  a  

p u l s e   r e s h a p e r   106 ,   w h i c h   c o m p e n s a t e s   f o r   any  c l i p p i n g   o r  

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

o c c u r r e d .   T h e r e f o r ,   a  b u f f e r e d   and  r e s h a p e d   s i g n a l   on  l i n e  

108  i s   f e d   to  t h e   s e r i a l   to  p a r a l l e l   c o n v e r t o r   48.   I t   is   t h e  

o u t p u t   of  t he   s e r i a l   to  p a r a l l e l   c o n v e r t o r   48  t h a t   c o m p r i s e s  

t h e   t e n   l i n e s ,   A  t h r o u g h   J ,   w h i c h   we re   f e d   to  t he   d i s p l a y  

u n i t   54  of  F i g .   2 .  

The  s e r i a l   p a r a l l e l   c o n v e r t o r   48  o p e r a t e s   such   t h a t  

when  t h e   o u t p u t   s i g n a l   f rom  one  s t a g e   has   e x p e r i e n c e d   t w o  

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

s u c c e e d i n g   s t a g e   w i l l   c h a n g e   s t a t e s .   T h u s ,   e a c h   s u c c e e d i n g  

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

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

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

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

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

f r e q u e n c i e s .   T h i s   is  n o t ,   h o w e v e r ,   s t r i c t l y   t h e   c a s e ,   s i n c e  

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

t h e   p r e c e d i n g   l i n e   and  n o t   to  t i m e ,   i . e . ,   t h e r e   a r e   no  h a l f  

c y c l e s   i n v o l v e d .  

The  d i s p l a y   u n i t   c o m p r i s e s   a  b i n a r y   to  s i x t e e n   c o n v e r -  

t o r   110 ,   w h i c h   c o n v e r t s   t h e   t e n   b i n a r y   s i g n a l s   on  l i n e s   50  

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

c o l l e c t i v e l y   as  112.   Each  of  t h e s e   s i x t e e n   l i n e s   112  i s   f e d  



to  a  c o r r e s p o n d i n g   f l i p - f l o p ,   one  of  w h i c h   is   shown  t y p i -  

c a l l y   a t   114 .   Each  f l i p - f l o p   114  a l s o   r e c e i v e s   t he   d a t a  

s i g n a l   a p p e a r i n g   on  l i n e   55,  w h i c h   i s   t h e   m o n i t o r i n g   l i n e  

f rom  t he   r e m o t e   s e n s i n g   u n i t s .   The  o u t p u t   f rom  e a c h  

f l i p - f l o p   114  i s   c o n n e c t e d   to  a  c o r r e s p o n d i n g   i l l u m i n a t i o n  

means   116,   w h i c h   is   a l s o   c o n n e c t e d   to  a  s o u r c e   of  v o l t a g e ,  

as  r e p r e s e n t e d   by  power   l i n e   118 .   T h u s ,   upon   t he   c o i n c i d e n c e  

of  a  t r o u b l e   or  a l a r m   s i g n a l   on  t h e   m o n i t o r   l i n e   55  and  t h e  

a p p r o p r i a t e   a d d r e s s   f rom  the   b i n a r y   to  s i x t e e n   c o n v e r t o r  ,  

t he   c o r r e s p o n d i n g   f l i p - f l o p   114  w i l l   c a u s e   t h e   c o r r e s p o n d i n g  

_lamp  116  to  be  i l l u m i n a t e d   at   t he   d i s p l a y   p a n e l   of  t h e  

c o n t r o l   c o n s o l e .  

The  a d d r e s s   s i g n a l s   on  m u l t i l i n e   50  f rom  the   s e r i a l   t o  

p a r a l l e l   c o n v e r t o r   48  a re   a l s o   f ed   to  t he   c o m p a r a t o r   m e a n s  

52,  w h i c h   is   a  l o g i c a l   AND  d e v i c e   f o r   d e t e r m i n i n g   when  a l l  

of  t he   t e n   a d d r e s s   l i n e s   a r e   h i g h ,   a  c o n d i t i o n   w h i c h   w i l l  

o c c u r   when  t he   l a s t   of  the   o u t p u t   s i g n a l s   f rom  the  s e r i a l   t o  

p a r a l l e l   c o n v e r t o r   48  has  been   d o u b l e d   in   wave  l e n g t h   o r  

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

52  may  be  more  f u l l y   a p p r e c i a t e d   when  t he   w a v e f o r m s   shown  i n  

F i g .   6  a r e   e x a m i n e d   in  d e t a i l   h e r e i n b e l o w .   When  a l l   of  t h e  

s i g n a l s   have   been   d e t e c t e d ,   i . e . ,   when  the   s e r i a l   t o  

p a r a l l e l   c o n v e r t o r   48  has  run   t h r o u g h   t h e   e n t i r e   l i s t   of  t h e  

t e n   d i f f e r e n t   s i g n a l s ,   A  t h r o u g h   J ,   t he   c o m p a r a t o r   means  52  

p r o d u c e s   an  o u t p u t   s i g n a l   or  a  h i g h   l e v e l   on  l i n e   120  w h i c h  

is   c o n n e c t e d   to  a  l o g i c a l   OR  g a t e   122.   T h i s   OR  g a t e   122  h a s  

as  i t s   s e c o n d   i n p u t   a  s i g n a l   on  l i n e   124  f rom  a  c o m p u t i n g  

means   12b.   When  the   c o m p a r a t o r   means   120  d e t e c t s   a l l   of  t h e  



t e n   p o s s i b l e   o u t p u t   s i g n a l s ,   A  t h r o u g h   J,   f rom  t he   s e r i a l   t o  

p a r a l l e l   c o n v e r t o r   48  and  l i n e   120  g o e s   h i g h ,   t h e   o u t p u t   o n  

l i n e   127  o f  t h e   OR  g a t e   122  a l s o   g o e s   h i g h   and  a c t s   as  a  

r e s e t   s i g n a l ,   w h i c h   i s   f ed   b a c k   to  t he   s e r i a l   to  p a r a l l e l  

c o n v e r t o r   48 .   F i r s t ,   h o w e v e r ,   t h e   s i g n a l   on  l i n e   127  is   f e d  

to  a  b u f f e r   u n i t   128  w h e r e   i t   i s   a d j u s t e d   in  v o l t a g e   l e v e l  

and  f ed   o u t   on  l i n e   129  to  a  p u l s e   r e s h a p e r   130.   The  p u l s e  

r e s h a p e r   130  o u t p u t   s i g n a l   on  l i n e   132  i s   a  s h a p e d   p u l s e  

s i g n a l ,   w h i c h   in   t u r n   r e s e t s   t he   s e r i a l   to  p a r a l l e l   c o n v e r -  

Lor  48  to  c a u s e   i t   to  b e g i n   once   a g a i n   c o n v e r t i n g   t he   c l o c k  

s i g n a l s   on  l i n e   108  i n t o   t he   A  t h r o u g h   J  s e r i e s   of  s i g n a l s .  

The  d i v i d e   by  e i g h t   c o u n t e r   44  a l s o   p r o d u c e s   t he   s t r o b e  

s i g n a l   on  l i n e   58  a t   a  f r e q u e n c y   s o m e w h a t   h i g h e r   t h a n   t h e  

900  nz  on  l i n e   45.   T h i s   s t r o b e   s i g n a l   is  fed   to  t he   b i n a r y  

Lo  s i x t e e n   c o n v e r t o r   110,   t h e   p r o g r a m m a b l e   r e a d   o n l y   m e m o r y  
(PKOM)  133,   t h e   c o m p u t i n g   means  126,   and  an  e i g h t - b i t   m u l t i -  

p l e x e r   135.   T h i s   s L r o b e   s i g n a l   s e r v e s   to  s y n c h r o n i z e   t h e  

o p e r a t i o n s   of  a l l   of  Lhese   s e v e r a l   u n i t s   w i t h   t h e   s e v e r a l  

a d d r e s s   s i g n a l s   u s e d   in  the   p r e s e n t   i n v e n t i o n .   In  r e g a r d   t o  

t h e   c o m p u L e r   means   126 ,   i t   has   been   f o u n d   t h a t   a  1 6 - b i t  

m i n i c o m p u t e r ,   as  m a n u f a c t u r e d   by  C o m p u t e r   A u t o m a t i o n   Com-  

p a n y ,   I n c . ,   mode l   LSI  4 / 1 0 ,   can   be  a d v a n t a g e o u s l y   u s e d   i n  

t h e   p r e s e n t   e m b o d i m e n t  

The  u s e   of  a  c o m p u t e r   b a s e   in   t h i s   e m b o d i m e n t   p e r m i t s  
t h e   a d d i t i o n   of  d i s p l a y s ,   p r i n t e r s ,   and  o t h e r   p e r i p h e r a l s  
w i t h o u t   e x p e n s i v e   m o d i f i c a t i o n s .   C o n n e c t e d   in  t h e   s t a n d a r d  

m a n n e r ,   i . e . ,   to  t h e   a p p r o p r i a t e   i n p u t / o u t p u t   p o r t s   of  t h e  

c o m p u t i n g   means   126  a r e   a  c a t h o d e   r a y   t u b e   d i s p l a y   136  and  a  



c o n v e n t i o n a l   h a r d   copy  p r i n t e r   137 .   The  a d d r e s s   l i n e s   50  a n d  

t he   d a t a   l i n e   55  a r e   f ed   to  t h e   m u l t i p l e x e r   135  w h i c h  

i n c l u d e s   a  p l u r a l i t y   of  command  s w i t c h e s   w h i c h   may  b e  

m a n u a l l y   s e t   to  s e l e c t   a n y  o n e   of  t he   r e m o t e l y   l o c a t e d  

a c t u a t i n g   u n i t s .   Upon  the   8 - b i t   m u l t i p l e x e r   135  s e e i n g   a n  

a l a r m   s i g n a l   on  l i n e   55  c o i n c i d e n t   w i t h   t he   a d d r e s s   of  t h e  

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

p r o d u c e d   on  l i n e   13b,   wh ich   is  f e d   to  a  c o n t r o l   b u f f e r   u n i t  

139.   The  o u t p u t   of  t h i s   c o n t r o l   b u f f e r   u n i t   139  is  t h e  

c o n t r o l   l i n e   62  w h i c h   is   f ed   up  t h e   b u i l d i n g .  

S i m i l a r l y ,   t he   c o m p u t i n g   means   126  i s   c o n n e c t e d   t o  

r e c e i v e   t he   a d d r e s s e s   on  l i n e   50  and  t h e   m o n i t o r i n g   d a t a   o n  

l i n e   55.  The  c o m p u t i n g   means  126  can  be  p r o g r a m m e d   i n  

a d v a n c e   to  p r o d u c e   a  c o n t r o l   s i g n a l   on  l i n e   140 ,   upon   t h e  

c o i n c i d e n c e   of  an  a l a r m   s i g n a l   on  l i n e   55  and  t he   p r e -  
s e l e c t e d   r e m o t e   u n i t   a d d r e s s   on  m u l t i l i n e s   50.  T h i s   c o n t r o l  

s i g n a l   on  l i n e   140  is  fed   to  t he   c o n t r o l   b u f f e r   139 ,   p r i o r  

to  s e n d i n g   i t   up  the   b u i l d i n g .  

The  p r o g r a m m a b l e   r e a a   o n l y   memory  133  a l s o   r e c e i v e s   t h e  

t e n   a d d r e s s e s   on  m u l t i l i n e   50  and  t he   r e m o t e   u n i t   d a t a   o n  

m o n i t o r   l i n e   55  a n d ,   p r o v i d e d   t h a t   t he   PROM  153  c o n t a i n s   t h e  

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

p r o d u c e d   on  l i n e   142.  The  c o n t r o l   s i g n a l   on  l i n e   142  is  a l s o  

fed   to  t he   c o n t r o l   b u f f e r   p r i o r   to  s e n d i n g   i t   up  t h e  

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

e x p l a i n e d   in   more  d e t a i l   h e r e i n b e l o w .  



The  c o m p u t i n g   means   126  a l s o   p r o d u c e s   a  s y n c h r o n i z a t i o n  

s i g n a l   on  l i n e   144  w h i c h   i s   f e d   to  a  sync   b u f f e r   146 ,   w h e r e  

Lhe  s i g n a l   is   l e v e l   a d j u s t e d   p r i o r   to  i t s   b e i n g   f e d   up  t h e  

b u i l d i n g   on  the   s y n c   l i n e   56.  The  c o m p a r a t o r   means   52,  w h i c h  

r e c e i v e s   t he   t e n   a d d r e s s   s i g n a l s   on  l i n e   50,  i s   t h e  

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

t h e   sync   s i g n a l   f o r   s y n c h r o n i z i n g   t h e   s e r i a l   to  p a r a l l e l  

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

r o c a t i o n s .  

R e f e r r i n g   now  to  F i g .   3B,  w h i c h   is   a  c o n t i n u a t i o n   o f  

t h e   c i r c u i t   of  F i g .   3A,  and  f o l l o w i n g   t he   same  n u m b e r i n g  

s y s t e m   e m p l o y e d   in  F i g s .   2  and  3A,  t he   c o n t r o l   s i g n a l  

e m a n a t i n g   f rom  t he   c o n t r o l   b u f f e r   139  a p p e a r s   on  l i n e   6 2 ,  

t he   c l o c k   s i g n a l   e m a n a t i n g   f r o m   t h e   b u f f e r   100  a p p e a r s   o n  

l i n e   46 ,   t he   sync   s i g n a l   e m a n a t i n g   f rom  the   sync   b u f f e r   1 4 6  

a p p e a r s   on  l i n e   56,  and  t h e   m o n i t o r i n g   i n f o r m a t i o n   b e i n g   f e d  

b a c k   to  t he   d i s p l a y   u n i t   i s   on  l i n e   55.  The  c l o c k   s i g n a l   46  

and  t h e   sync   s i g n a l   56  a r e   b o t h   f ed   to  a  p u l s e   r e s h a p e r   1 8 0  

w h e r e   t h e y   a r e   s q u a r e d   up.   t h e   s y n c   s i g n a l   56  is  t h e n   f ed   t o  

t h e   p a r a l l e l   to  s e r i a l   c o n v e r t o r   66  on  l i n e   182,   and  t h e  

c l o c k   s i g n a l   46  is   s i m i l a r l y   f e d   to  t he   s e r i a l   to  p a r a l l e l  

c o n v e r t o r   66  on  l i n e   184 .   T h i s   s e r i a l   to  p a r a l l e l   c o n v e r t o r  

b6  r e c e i v e s   t h e   c l o c k   s i g n a l s   in   t he   i d e n t i c a l   m a n n e r   as  t h e  

s e r i a l   to  p a r a l l e l   c o n v e r t o r   48  r e c e i v e d   c l o c k   s i g n a l s   o n  

l i n e   108 ,   a f t e r   s u c h   s i g n a l s   had  been   b u f f e r e d   in  b u f f e r   1 0 2  

and  s h a p e d   in  p u l s e   s h a p e r   106 .   As  may  be  s e e n ,   t h e s e   s e r i a l  

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

p u l s e   r e s h a p e r   180  t h a t   had  p r e v i o u s l y   been   b u f f e r e d   b y  



b u f f e r   u n i t   100.   Al l   s e r i a l   to  p a r a l l e l   c o n v e r t o r   u n i t s   a r e  

s y n c h r o n i z e d   by  the   sync   s i g n a l   a p p e a r i n g   on  l i n e   56,  w h i c h  

is   t h e   same  s i g n a l   u s e d   to  s y n c h r o n i z e   t h e   m a i n   s e r i a l   t o  

p a r a l l e l   c o n v e r t o r   48  l o c a t e d   a t   t he   c e n t r a l   c o n t r o l   a n d  

m o n i t o r i n g   c o n s o l e .  

T h e r e   is   no  l i m i t   to  t he   n u m b e r   of  s e r i a l   to  p a r a l l e l  

c o n v e r t o r s   66  w h i c h   can   be  l o c a t e d   up  the   b u i l d i n g ,   s i n c e  

the   i n v e n t i v e   s y s t e m   can   h a n d l e   an  u n l i m i t e d   n u m b e r   o f  

t r a n s p o n d e r s .   A d d i t i o n a l l y ,   b e c a u s e   t h i s   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   is  d e s i g n e d   u s i n g   CMOS  d e v i c e s ,   t h e r e   a r e  

no  f a n   ou t   c o n s t r a i n t s .   T h i s   s y s t e m   is   d e s i g n e d   f o r   2 0 4 8  

p o i n t s ,   w h i c h   b r e a k   down  i n t o   f o u r   c a b l e s   of  512  d e v i c e s .  

Tne  U n d e r w r i t e r s   L a b r o a t o r y   r e q u i r e s   t h a t   o n l y   32  t r a n s -  

p o n d e r s   be  c o n n e c t e d   to  one  s e r i a l   to  p a r a l l e l   c o n v e r t o r .  

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

e a c h   h a v i n g   e i g h t   p o i n t s   on  i t .   T h u s ,   t h e r e   a r e   32  t r a n s -  

p o n d e r s   a t   e a c h   s e r i a l   co  p a r a l l e l   c o n v e r t o r   66  a n d ,   i f   2 0 4 8  

p o i n t s   ( t r a n s p o n d e r s )   a r e   d e s i r e d   f o r   m o n i t o r i n g   p u r p o s e s ,  
t h e n   64  s e r i a l   to  p a r a l l e l   c o n v e r t o r s   w i l l   be  r e q u i r e d   u p  
t he   b u i l d i n g   and  one  s e r i a l   to  p a r a l l e l   c o n v e r t o r   at   t h e  

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

The  s e r i a l   to  p a r a l l e l   c o n v e r t o r   66  p r o d u c e s   t he   l e a s t  

s i g n i f i c a n t   b i t   (LSB)  of  the   a d d r e s s   on  t he   A  l i n e   185.   T h e  

o t h e r   n i n e   l i n e s   of  t he   a d d r e s s ,   B  t h r o u g h   J ,   a r e   p r o d u c e d  

on  Lhe  n i n e   l i n e s   shown  c o l l e c t i v e l y   a t   186.   The  A  l i n e   1 8 5  

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

b e i n g   190  and  the   l a s t   b e i n g   19,)  .  I t   b e i n g   u n d e r s t o o d   t h a t  

t h e   r e m a i n i n g   s i x   c o m p a r a t o r s   u n i t s   a r e   n o t   shown  f o r  

r e a s o n s   of  s i m p l i c i t y   bu t   wou ld   be  c o n n e c t e d   j u s t   a s  



c o m p a r a t o r s   u n i t s   188  and  1 9 0 .  

A l s o   c o n n e c t e d   to  t h e   c o m p a r a t o r s   u n i t s   188  is   t h e  

r e m o t e   s e n s i n g   u n i t   192  and  a  s u i t a b l e   v o l t a g e   s o u r c e   o n  

l i n e   193 .   The  r e m o t e   s e n s i n g   u n i t   192  may  be  f u n c t i o n a l l y  

r e p r e s e n t e d   by  a  r e s i s t o r   196  and  s w i t c h   c o n t a c t s   1 9 8 ,  

c o n n e c t e d   in   p a r a l l e l   w i t h   an  a d d i t i o n a l   r e s i s t o r   200  c a l l e d  

an  "end   of  l i n e "   r e s i s t o r .  

The  r e m o t e   s e n s i n g   u n i t   192  i s   c o n n e c t e d   by  l i n e s   2 0 2 ,  

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

a t   206 ,   to  t h e   c o m p a r a t o r   u n i t   188.   The  o u t p u t s   of  t h e  

c o m p a r a t o r s   u n i t   188  a r e   f ed   on  l i n e s   207,   208  to  a n  

e x i c u s i v e   OR  g a t e   210.   The  p l u g   member   206  is   p r o v i d e d   s o  

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

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

t h e   i n v e n t i v e   s y s t e m .   The  o u t p u t   of  e x c l u s i v e   OR  g a t e   2 1 0  

a p p e a r s   on  l i n e   211  and  is  f e d   to  an  AND  g a t e   2 1 2 .  

AND  g a t e   2 i2   is  a  t en   i n p u t   d e v i c e   w h i c h   r e c e i v e s   t h e  

s e n s i n g   u n i t   s i g n a l   on  l i n e   211  f rom  t he   e x c l u s i v e   OR  g a t e  

21U  and  a l s o   r e c e i v e s   the   r e m a i n i n g   n i n e   a d d r e s s   s i g n a l s ,   B 

t h r o u g h   J ,   shown  g e n e r a l l y   a t   214 .   As  i n d i c a t e d   a b o v e ,   i n  

t h i s   e m b o d i m e n t   t h e r e   a r e   a  t o t a l   of  e i g h t   1 0 - i n p u t   AND 

g a t e s   i d e n t i c a l   to  AND  g a t e   212  on  e a c h   of  f o u r   c a r d s   w h i c h  

a r e   p l u g g e d   i n t o   t he   s e r i a l   to  p a r a l l e l   c o n v e r t o r   6 6 .  

The  n i n e   o t h e r   i n p u t s   to  e a c h   1 0 - i n p u t   AND  g a t e ,   and  t o  

AND  g a t e   212  in   p a r t i c u l a r ,   a r e   p r o v i d e d   by  n i n e   s e p a r a t e  



i d e n t i f i c a t i o n   u n i t s ,   or  j u m p e r / i n v e r t e r   u n i t s ,   s u c h   as  t h e  

one  shown  a t   216 .   The  g e n e r a l   o p e r a t i o n   of  t h i s   i d e n t i f i c a -  

t i o n   u n i t   is   e x p l a i n e d   in   d e t a i l   in  t he   a f o r e m e n t i o n e d   U . S .  

P a t e n t   No.  3 , 9 2 1 , 1 6 8 .   T h e r e   a r e   a  t o t a l   of  n i n e   i d e n t i f i c a -  

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

s y s t e m   and  in  F i g .   3B  t h e r e   w i l l   be  a  g r o u p   of  n i n e  

i d e n t i f i c a t i o n   u n i t s ,   such   as  216 ,   c o n n e c t e d   to  e a c h   of  t h e  

n i n e   l i n e s ,   B  t h r o u g h   J.  Each  i d e n t i f i c a t i o n   u n i t   2 1 6  

c o n s i s t s   of  an  i n v e r t o r   217  c o n n e c t e d   to  t h e   a p p r o p r i a t e  

a d d r e s s   l i n e ,   in   t h i s   c a s e   l i n e   B,  t he   i n v e r t o r   217  i s  

c o n n e c t e d   in   s e r i e s   w i t h   a  s w i t c h   or  j u m p e r   218  and  a n o t h e r  

s w i t c h   or  j u m p e r   219  is   a l s o   c o n n e c t e d   d i r e c t l y   to  t h e  

a d d r e s s   l i n e ,   i . e . ,   t h e   B  l i n e .   By  c h o o s i n g   t h e   m a n n e r   i n  

w h i c h   t h e   s w i t c h e s   218 ,   219  a r e   t h r o w n ,   t h e   o u t p u t   of  t h e  

i d e n t i f i c a t i o n   u n i t   can  be  d i c t a t e d   f o r   e a c h   o c c u r a n c e   of  a  

z e r o   or  one  at  t h e   i n p u t .   I t   s h o u l d   be  r e m e m b e r e d   at   t h i s  

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

i n c r e a s i n g l y   d o u b l e d   w a v e l e n g t h s   and ,   t h u s ,   a t   e a c h   s u c c e s -  

s i v e   900  hz  c l o c k   p u l s e   t h e   h i g h - l o w   i n t e r - r e l a t i o n s h i p   o f  

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

i n d i v i d u a l l y   i d e n t i f i e d   by  m a k i n g   or  b r e a k i n g   t h e   s w i t c h e s ,  

e . g . ,   218  and  219 ,   in   t he   i d e n t i f i c a t i o n   u n i t   so  t h a t   t h e  

i n p u t s   to  t he   1 0 - i n p u t   AND  g a t e   212  a r e   e i t h e r   i n v e r t e d   o r  

no t   i n v e r t e d .  

For   e x a m p l e ,   as  w i l l   be  shown  h e r e i n a f t e r ,   t he   o n l y  

t i m e   when  the   w a v e f o r m s   of  a l l   a d d r e s s   l i n e s   a r e   low  i s  

d u r i n g   t he   f i r s t   t i m e   i n t e r v a l .   T h e r e f o r e ,   i f   i t   is   d e s i r e d  

t h a t   t he   n i n e   i d e n t i f i c a t i o n   u n i t s ,   r e p r e s e n t e d   by  u n i t   2 1 6 ,  

a r e   to  i d e n t i f y   s e n s i n g   u n i t   192  as  the  f i r s t   u n i t ,   t h e n   t h e  



s w i t c h e s   in   s e r i e s   w i t h   t h e   i n v e r t o r s   must   be  s e t   c l o s e d   a n d  

t h o s e   in   p a r a l l e l   m u s t   be  s e t   o p e n e d .   T h u s ,   a t   t h e   f i r s t  

t ime   i n t e r v a l   AND  g a t e   212  w i l l   be  p r e s e n t e d   w i t h   n i n e   h i g h  

i n p u t s   and  t h e   s t a t e   of  t h e   r e m o t e   s e n s o r   194  can  b e  

d e t e r m i n e d   by  t h e   o u t p u t   of  AND  g a t e   2 1 2 .  

A l l   c o m p a r a t o r s   u n i t s ,   e . g . ,   188  and  190,   in   t he   s y s t e m  

o p e r a t e   t he   same  way.   The  i n v e n t i v e   c o m p a r a t o r   a r r a n g e m e n t  

is   s e t   up  to  s e n s e   f o r   open   t r o u b l e ,   g r o u n d   t r o u b l e ,   n o r m a l ,  

and  a l a r m   c o n d i t i o n s .   For   e x a m p l e ,   a  l o s s   or  r e d u c t i o n   o f  

t h e   r e t u r n   c u r r e n t   to  t h e   c o m p a r a t o r s   u n i t   means   t h a t   t h e  

o u t p u t   on  one  of  t he   l i n e s ,   207  or  208,   of  t h e   c o m p a r a t o r  
w i l l   be  a  s t e a d y   h i g h .   T h i s   s t e a d y   h i g h   i s   d e r i v e d   f rom  a  

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

i . e . ,   t h e   A  l i n e   185  and  t h e   o u t p u t   of  t h e   s e n s i n g   u n i t   1 9 2 .  

The  o t h e r   c o n d i t i o n s   w i l l   be  e x p l a i n e d   h e r e i n b e l o w   i n  

r e l a t i o n   to  F i g .   7 .  

S i m i l a r l y ,   t h e   o u t p u t   of  e x i c u s i v e   OR  g a t e   233  on  l i n e  

234  i s   f e d   to  a n o t h e r   1 0 - i n p u t   AND  g a t e   236 .   The  o t h e r   n i n e  

i n p u t s   to  AND  g a t e   23b  a r e   on  l i n e   238 ,   w h i c h   c o r r e s p o n d   t o  

t he   B  to  J  l i n e s   p r o d u c e d   by  t he   n i n e   s e p a r a t e   i d e n t i f y i n g  

u n i t s ,   one  of  w n i c h   i s   shown  a t   240.   As  in   a l l   t h e  

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

b e i n g   in   s e r i e s   w i t h   an  i n v e r t o r .   In  t h i s   m a n n e r ,   t h e  

s p e c i f i c   r e m o t e   s e n s i n g   u n i t   226  can  be  r e a d i l y   i d e n t i f i e d .  

I t   mus t   be  u n d e r s t o o d   t h a t   t h e r e   a r e   s i x   1 0 - i n p u t   AND  g a t e s  
t h a t   h a v e   n o t   been   shown  in   F i g .   3B  in  t h e   i n t e r e s t   o f  



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

j u m p e r   and  i n v e r t o r   u n i t s   c o r r e s p o n d i n g   to  u n i t s   215  and  2 4 0  

f o r   e a c h   of  t h e   s i x   1 0 - i n p u t   AND  g a t e s   n o t   s h o w n .   S i m i l a r l y ,  

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

to  OR  g a t e s   210  and  233.   Each  AND  g a t e ,   212 ,   236 ,   and  t h o s e  

no t   shown ,   p r o d u c e s   an  o u t p u t   s i g n a l   w h i c h   i s   f ed   to  a n  

e i g h t   i n p u t   OR  g a t e   242 .   S p e c i f i c a l l y ,   the   o u t p u t   f rom  t h e  

f i r s t   AND  g a t e   212  of  the   e i g h t   a p p e a r s   on  l i n e   244  and  t h e  

o u t p u t   f rom  t h e   l a s t   AND  g a t e   236  of  the   e i g h t   a p p e a r s   o n  

l i n e   246 .   Upon  t h e   p r e s e n c e   of  a  h i g h   i n p u t   s i g n a l ,   OR  g a t e  
242  p r o d u c e s   an  o u t p u t   on  l i n e   248 ,   w h i c h   is   f ed   t h r o u g h   a  

ba se   r e s i s t o r   250/  to a transistor 252, appearing  on  l i n e   5 5 ,  - i s   t h e   m o n i t o r   l i n e  

fed   back   to  the   d i s p l a y .   T h i s   m o n i t o r  l i n e   m i g h t   be  a l s o  

c h a r a c t e r i z e d   as  a  d a t a   o u t p u t   l i n e .  

by  u s i n g   t h e   OR  g a t e   242 ,   t he   r e l i a b i l i t y   of  t h e  

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

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

L r a n s i s t o r   252 .   The  e l i m i n a t i o n   of  t r a n s i s t o r   a m p l i f i e r s   i n  

c i r c u i t s   such   as  t he   p r e s e n t   one ,   g o e s   a  l o n g   way  t o w a r d  

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

A d d i t i o n a l l y ,   the   o u t p u t   on  l i n e   246  f rom  AND  g a t e   2 3 6  

is  f ed   to  a n o t h e r   AND  g a t e   254,   w h i c h   has  as  a  s e c o n d   i n p u t  

the   c o n t r o l   s i g n a l   on  l i n e   62,  p r o d u c e d   by  t he   c o n t r o l  

b u f f e r   139  of  F i g .   3A.  Th i s   AND  g a t e   254  p r o d u c e s   a  s i g n a l  

on  l i n e   256  when  the   o u t p u t   on  l i n e   246  of  AND  g a t e   236  i s  

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

l i n e   62.  The  s i g n a l   on  l i n e   256  i s   fed   t h r o u g h   a  b a s e   d r i v e  

r e s i s t o r   258  to  a  t r a n s i s t o r   260.   The  o u t p u t   of  t h i s  

t r a n s i s t o r   260  a p p e a r s   on  l i n e   262  and  is  f ed   to  t he   c o i l  



264  of  a  r e l a y   u n i t   266 ,   w h i c h   r e p r e s e n t s   a  c o n t r o l l i n g  

d e v i c e .   The  o t h e r   s i d e   of  t h e   r e l a y   c o i l   264  is   c o n n e c t e d   t o  

a  s u i t a b l e   B+  v o l t a g e .   R e l a y   266  may  c o n s i s t   of  a  number   o f  

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

c o n t r o l   any  t y p e   of  d e v i c e ,   s u c h   as  d o o r   l o c k s ,   e l e v a t o r  

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

A l t h o u g h   o n l y   one  a c t u a t i n g   d e v i c e   266 ,   is  s h o w n  

c o n n e c t e d   to  t h e   o u t p u t   of  AND  g a t e   254 ,   a d d i t i o n a l   c o r r e s -  

p o n d i n g   a c t u a t i n g   d e v i c e s   c o u l d   be  c o n n e c t e d   to  the   o u t p u t  

of  e v e r y   c o r r e s p o n d i n g   AND  g a t e   in   t h e   s y s t e m ,   e . g . ,   to  AND 

g a t e   212 ,   and  to  the   s i n g l e   c o n t r o l   s i g n a l   on  l i n e   6 2 .  

R e f e r r i n g   now  to  F i g .   4,  an  e x p a n d e d   g r o u p   of  i d e n t i f i -  

c a t i o n   u n i t s   i s   shown.   Each  s u c c e s s i v e   one  of  t h e s e   i d e n t i -  

f i c a t i o n   u n i t s ,   such   as  280 ,   282 ,   284,   and  286  is  i d e n t i c a l  

to  u n i t   216  d e s c r i b e d   a b o v e   and  p r o d u c e s   an  o u t p u t   s i g n a l  

c o n n e c t e d   to  the  1 0 - i n p u t   AND  g a t e   212.   T h e r e   i s   a n  

i d e n s i f i c a t i o n   u n i t ,   e . g . ,   2 1 6 ,  2 8 0 ,   e t c . ,   f o r   e ach   of  t h e  

n i n e   a d d r e s s   L i n e s ,   and  L h e r e   is   a  g r o u p   of  n i n e   s u c h  

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

Such  6 r o u p s   a r e   n e c e s s a r y   in  o r d e r   to  a d d r e s s   each  s e n s i n g  

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

w h e r e i n   t h i r t y - t w o   s e n s i n g   d e v i c e s   may  be  e m p l o y e d ,   t h e r e  

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

i d e n t i c a l   to  u n i t   216 .   The  r e m a i n i n g   t e n t h   i n p u t   to  t h e  

1 0 - i n p u t   AND  g a t e   212  i s   d e r i v e d   f rom  the   e x c l u s i v e   OR  g a t e  
d r i v e n   by  the   c o m p a r a t o r   n e t w o r k   a n d ,   in  t h i s   e x a m p l e ,   t h e  

s i g n a l   i s   p r o d u c e d   on  l i n e   211  by  e x c l u s i v e   OR  g a t e   2 1 0 .  

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



s w i t c h e s ,   e . g . ,   218  and  219 ,   t h e s e   may  be  a d v a n t a g e o u s l y  

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

a s s e m b l y   s i t e .  

F i g .   5  shows   t h e   c o m p a r a t o r s   u n i t   190  in   more  d e t a i l .  

The  s e n s i n g   u n i t   230  and  the   end  of  l i n e   r e s i s t o r   234  a r e  

c o n n e c t e d   v i a   p l u g - i n   c o n n e c t o r   226  to  l i n e s   300 ,   302  w h i c h  

a r e   i n p u t   Lo  t he   c o m p a r a t o r s   u n i t   190.   The  s e n s i n g   u n i t   2 2 8  

is  c o n n e c t e d   on  l i n e   303  to  a  v o l t a g e   s o u r c e   f o r   b i a s i n g   i t  

t h r o u g h   a  f u s e   304  and  a  s e r i e s   of  d i o d e s ,   shown  g e n e r a l l y  

at   306.   The  o u t p u t   s i g n a l   f rom  t he   s e n s i n g   228  u n i t   is   o n  

l i n e   300  ana  i s   f ed   to  t he   p o s i t i v e   i n p u t   of  a  f i r s t   v o l t a g e  

c o m p a r a t o r   308  and  to  t he   n e g a t i v e   i n p u t   of  a  s e c o n d  

c o m p a r a t o r   310 .   T h e s e   two  c o m p a r a t o r s   308 ,   310  a r e   b i a s e d   i n  

the   c o n v e n t i o n a l   f a s h i o n   by  c o n n e c t i o n   to  a  s u i t a b l e   v o l t a g e  

s o u r c e ,   s u c h   as  t he   v o l t a g e   on  l i n e   303  w h i c h   e n e r g i z e s   t h e  

s e n s i n b   u n i t   2 2 8 ,   t h i s   a l s o   c o m p l e t e s   t he   c i r c u i t  
of  the   s e n s i n g   u n i t .  

T h e s e   c o m p a r a -  

t o r s   308 ,   310  can   d e t e c t   open  c i r c u i t s ,   g r o u n d s ,   and  a l a r m s ,  

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

in   i t s   n o r m a l   o p e r a t i n g   c o n d i t i o n .   A  l o s s   or  r e d u c t i o n   o f  

r e t u r n   c u r r e n t   on  l i n e   300  w i l l   a c t i v a t e   t r o u b l e   c o m p a r a t o r  
310  and  an  i n c r e a s e   in   r e t u r n   c u r r e n t   w i l l   a c t i v a t e   a l a r m  

c o m p a r a t o r   3 0 8 .  

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

by  the  l e a s t   s i g n i f i c a n t   b i t   of  t he   a d d r e s s ,   w h i c h   i s  o n   t h e  

A  l i n e   185.   L i n e   185  is  f ed   t h r o u g h   a  d i o d e   312  and  a  

v o l t a g e   d i v i d e r   n e t w o r k ,   shown  g e n e r a l l y   a t   314 .   The  e x c l u -  



s i v e   OR  g a t e   233  o p e r a t e s   s u c h   t h a t   i f   t h e   two  i n p u t s   to  i t  

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

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

s i g n a l   on  l i n e   300  to  t he   p l u s   i n p u t   of  t h e   a l a r m   c o m p a r a t o r  

308  i s   in   t he   n e g a t i v e   in   r e l a t i o n   to  t h e   LSB  on  the   A  l i n e  

185 ,   t h e n   the   o u t p u t   on  l i n e   318  of  c o m p a r a t o r   308  w i l l   g o  

low.   At  t he   same  t ime   the   o u t p u t   on  l i n e   316  f rom  t r o u b l e  

c o m p a r a t o r   310  w i l l   a l r e a d y   h a v e   b e e n   low,   b e c a u s e   the   p l u s  

i n p u t   of  c o m p a r a L o r   310  wou ld   be  n e g a t i v e .   T h i s   is   s o  

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

p u l s e ,   p o s s e d   by  d i o d e   312 ,   is   p r e s e n t   a  p l u s   i n p u t   310,   a n d  

i n  o r d e r   for  compara tor  310   to  produce  a  high  output   the  plus  te rminal   must  be  

more  p o s i t i v e   tthan the voltage at the minus terminal  .In  t he   s e c o n d   ( p o s i t i v e )   h a l f   of  t he   l e a s t  

s i g n i f i c a n t   b i t ,   i . e . ,   t he   A  l i n e ,   t h e   m i n u s   i n p u t   of  a l a r m  

c o m p a r a t o r   308  w i l l   be  more  p o s i t i v e   t h a n   t h e   r e t u r n   s i g n a l  

on  l i n e   300 ,   b e c u a s e   of  the   v o l t a g e   d i v i d e r   314 ,   w h i c h   k e e p s  

t h e   o u t p u t   of  a r a r m   c o m p a r a t o r   308  on  l i n e   318  low.   The  p l u s  

i n p u t   of  t r o u b l e   c o m p a r a t o r   310  w i l l   be  p o s i t i v e   in   r e l a t i o n  

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

o u t p u t   l i n e   3ib  w i l l   be  h i g h .   T h i s   in  t u r n   w i l l   mean  t h a t  

t he   o u t p u t   of  e x c l u s i v e   OR  g a t e   233  on  l i n e   234  w i l l   g o  

h i g h .  

In  a  t r o u b l e   c o n d i t i o n ,   and  d u r i n g   t h e   h a l f   c y c l e   w h e n  

t h e   LSB  or  A  l i n e   300  i n p u t   to  t h e   m i n u s   t e r m i n a l   of  t h e  

t r o u b l e   c o m p a r a t o r   310  w i l l   be  n e g a t i v e   in   r e l a t i o n   to  t h e  

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

B+  l i n e   303  and  t he   v o l t a g e   d i v i d e r   314 .   T h e r e f o r e ,   t r o u b l e  

c o m p a r a t o r   310  w i l l   p r o d u c e   a  h i g h   o u t p u t   on  l i n e   3 1 6 .  

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



l e v e l   of  t he   m inus   i n p u t   to  t h e   a l a r m   c o m p a r a t o r   303  i s   m o r e  

p o s i t i v e   t h a n   the   p l u s   i n p u t   on  l i n e   300  and  l i n e   313  o u t p u t  

f rom  c o m p a r a t o r   308  g o e s   low.   I t   is   n o t e d   t h a t   d u r i n g   a  

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

s e n s o r   228 ,   t he   v o l t a g e   on  t h e   r e t u r n   l i n e   e s s e n t i a l l y   g o e s  
to  g r o u n d   l e v e l .   In  t h e   p o s i t i v e   h a l f   c y c l e   of  t he   s i g n a l   o n  

t h e   A  l i n e   185,   t he   p l u s   i n p u t   to  the   t r o u b l e   c o m p a r a t o r   3 1 0  

w i l l   be  n e g a t i v e   in  r e l a t i o n   to  the   r e t u r n   i n p u t   on  l i n e  

3UO,  c o n n e c t e d   to  the   m i n u s   i n p u t   of  c o m p a r a t o r   310 ,   and  t h e  

o u t p u t   on  l i n e   316  w i l l   go  l o w .  

R e f e r r i n g   to  F i g .   6,  t he   c l o c k   g e n e r a t e d   t i m e   i n t e r v a l s  

or  a d d r e s s   l i n e   s i g n a l s   a r e   shown.   As  i n d i c a t e d   a b o v e ,   t h e  

p r e s e n t   i n v e n t i o n   o p e r a t e s   so  as  to  h a l v e   t h e   f r e q u e n c y   o f  

e a c h   s u c c e s s i v e   s i g n a l   w h i c h   has  t he   e f f e c t   of  d o u b l i n g   t h e  

w a v e l e n g t h .   T h e s e   a d d r e s s   s i g n a l s   a r e   p r o d u c e d   by  the   c l o c k  

and  the   d i v i d e   by  e i g h t   c o u n t e r   p r o d u c e d   by  t he   c l o c k   a n d  

t h e   d i v i d e   by  e i g h t   c o u n t e r   p r o d u c i n g   a  900  Hz  s i g n a l   t h a t  

is  b u f f e r e d ,   s h a p e d ,   and  f ed   to  a  s e r i a l   to  p a r a l l e l  

c o n v e r t o r .   Th i s   c o n v e r L o r ,   48  of  F i g .   3A,  has   a  s i n g l e   i n p u t  

l i n e   and  t en   o u t p u c   l i n e s .   Tne  f i r s t   o u t p u t   l i n e   c o r r e s p o n d s  

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

s i n g l e   p u l s e   f o r   e v e r y   two  p u l s e s   o c c u r i n g   in  t he   p r e c e d i n g  

s t a b e .   T h u s ,   a d d r e s s   l i n e   B  c o n t a i n s   one  p u l s e   f o r   e v e r y   t w o  

p u l s e s   on  the   A  l i n e   and  l i n e   J  c o n t a i n s   one  p u l s e   f o r   t w o  

p u l s e s   a p p e a r i n g   on  l i n e   1 .  

In  d e s c r i b i n g   t h e   o p e r a t i o n   of  the   p r e s e n t   i n v e n t i o n ,  

r e f e r e n c e   is  had  to  F i g .   7.  In  F i g .   7  t he   s t r o b e   l i n e  



s i g n a l s   a p p e a r i n g   on  l i n e   58,   as  p r o d u c e d   by  t he   d i v i d e   b y  

e i g h t   c o u n t e r   44  at   a  f r e q u e n c y   of  1 .8   KHz,  s e r v e   to  d e f i n e  

t h e   m e a s u r e m e n t   i n t e r v a l .   In  t h i s   g r a p h ,   t h e   A  l i n e   s i g n a l  

i s   a r r a n g e d   a b o v e   the   s t r o b e   s i g n a l ,   and  t he   v a r i o u s   s i g n a l s  

w h i c h   c o u l d   p o s s i b l y   a p p e a r   on  t h e   m o n i t o r i n g   l i n e   5 5  

p r o d u c e d   by  t he   o u t p u t   t r a n s i s t o r   or  a m p l i f i e r   252 ,   a r e  

a r r a n g e d   a b o v e   t he   A  l i n e .   R e f e r r i n g   t h e n   to  the  m o n i t o r i n g  

l i n e   s i g n a l s   in  F i g .   7,  when  t h e   m o n i t o r i n g   l i n e   s i g n a l   g o e s  

low,   in  c o i n c i d e n c e   w i t h   t h e   A  l i n e   g o i n g   low  and  t h e n   g o e s  

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

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

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

w i t h   t h e   LSB  of  the   a d d r e s s ,   i . e . ,   the   900  Hz  A  l i n e .   As  

e x p l a i n e d   a b o v e ,   when  the   m o n i t o r i n g   l i n e   s t a y s   h i g h   a l l   t h e  

t i m e ,   r e g a r d l e s s   of  t he   s t a t e   of  t he   A  l i n e ,   t h i s   i n d i c a t e s  

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

c o i n c i d e s   w i t h   the   A  l i n e   e x a c t l y ,   t h i s   r e p r e s e n t s   an  a l a r m  

c o n c a t i o n .  

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

p r o v i d e d   w i t h   an  end  of  l i n e   r e s i s t o r   so  as  to  p r o v i d e   a n  

i m p e d e n c e   f o r   t ne   c o m p a r a t o r s   to  m o n i t o r .   S h o u l d   t he   a c t u a -  

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

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

c a u s e   t h e   e x c l u s i v e   OR  g a t e   233  to  p r o v i d e   a  h i g h   o u t p u t   t o  

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

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

l i n e   e x a c t l y .   T h i s   is   due  to  t h e   o p e r a t i o n   of  the   c o m p a r a -  
t o r s   and  e x c l u s i v e   OR  g a t e   e x p l a i n e d   a b o v e .   C o n v e r s e l y ,   t h e  

n o r m a l   l i n e   i s   s h i f t e d   in   p h a s e   180°   f rom  t h e   LSB  l i n e .  



I t   s h o u l d   be  u n d e r s t o o d   t h a t   the   f o r e g o i n g   is   p r e s e n t e d  
by  way  of  e x a m p l e   o n l y   and  is  no t   i n t e n d e d   to  l i m i t   t h e  

s c o p e   of  t h e   p r e s e n t   i n v e n t i o n ,   e x c e p t   as  s e t   f o r t h   in  t h e  
a p p e n d e d   c l a i m s .  



1.  A  r e m o t e   s e n s i n g   and  c o n t r o l   s y s t e m ,   c o m p r i s i n g :  

g e n e r a t o r   means   ( 4 0 ,   44)  p r o d u c i n g   a  c l o c k   s i g n a l ;  

e n a r a c t e r i z e d   i n  

than   a  f i r s t   s e r i a l   to  p a r a l l e l   c o n v e r t o r   (48)   is   c o n n e c t e d  

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

of  p a r a l l e l   a d d r e s s   s i g n a l s ;   c h a s  a   d i s p l a y   means  (54)   i s  

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

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

means  (66)   r e m o t e l y   l o c a t e d   f rom  s a i d   f i r s t   s e r i a l   t o  

p a r a l l e l   means   (4o)   is  c o n n e c t e d   to  r e c e i v e   s a i d   c l o c k  

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

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

a d d r e s s   s i g n a l s ;   t h a t   a  p l u r a l i t y   of  s e n s o r   means  (64)   e a c h  

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

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

a  m a l f u n c t i o n   of  s a i d   s e n s o r   means   ( 6 4 ) ;   t h a t   a  s e n s o r   i n p u t  

means  (70)   h a v i n g   i n p u t s   c o n n e c t e d   to  each   of  s a i d   p l u r a l i t y  

of  s e n s o r   means   (64)   and  b e i n g   c o n n e c t e d   to  r e c e i v e   s a i d  

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

s e l e c t e d   one  of  s a i d   p l u r a l i t y   of  s e n s o r   means  (64)   upon   t h e  

o c c u r r e n c e   of  t h e   a d d r e s s   of  t h e   s e l e c t e d   s e n s o r   means   a t  

s a i d   s e n s o r   i n p u t   means   (70)   and  p r o d u c e s   a  m o n i t o r i n g  

s i g n a l   i n d i c a t i n g   the   s t a t e   of  s a i d   s e n s o r   means  ( 6 4 ) ;   a n d  

t h a t   a  means   (55)   f e e d s   s a i d   m o n i t o r i n g   s i g n a l   to  s a i d  

d i s p l a y   means   (54)   f o r   d i s p l a y i n g   t h e   s t a t e   of  s a i d   s e n s o r  

means  (64)   d u r i n g   t he   o c c u r e n c e   of  t he   a d d r e s s   of  t h e  



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

2.  A  s y s t e m   as  c l a i m e d   in  c l a i m   1  f u r t h e r  

c h a r a c t e r i z e d   i n  

t h a t   a  l o g i c   means  (52)   i s   c o n n e c t e d   to  r e c e i v e   s a i d   f i r s t  

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

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

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

s i g n a l   b e i n g   fed   to  s a i d   f i r s t   and  s e c o n d   s e r i a l - t o   p a r a l l e l  

c o n v e r t o r   means  (48 ,   66)  to  r e s e t   s a i d   c o n v e r t o r  m e a n s   so  a s  

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

s i g n a l s   a n e w .  

3.  A  s y s t e m   as  c l a i m e d   in  c l a i m   1,  f u r t h e r  

c h a r a c t e r i z e d   i n  

t h a t   a  c o m p u t i n g   means  (60)   is   c o n n e c t e d   to  r e c e i v e   s a i d  

f i r s t   p l u r a l i t y   of  p a r a l l e l   a d d r e s s   s i g n a l s   f rom  s a i d   f i r s t  

s e r i a l   LO  p a r a l l e l   c o n v e r t o r   means   (48)   f o r   p r o d u c i n g   a  
c o n c r o l   s i g n a l   upon  t he   s i m u l t a n e o u s   o c c u r r e n c e   of  a  p r e -  

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

the   s e l e c t e d   one  of  s a i d   p l u r a l i t y   of  s e n s o r   means  ( 6 4 ) ;  

Lha t   a  p l u r a l i t y   of  a c t u a t i n g   means   ( 2 6 4 5 ,  2 6 6 )   is   a s s o -  

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

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

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

f u n c t i o n ;   and  t h a t   a  means  ( 2 3 6 ,   254)  is   c o n n e c t e d   t o  



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

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

f e d   to  t h e   c o r r e s p o n d i n g   a c t u a t i n g   means   ( 2 6 4 ,   266)  d u r i n g  

t h e   o c c u r e n c e   of  the   a d d r e s s   of  t he   s e l e c t e d   a s s o c i a t e d  

r e m o t e   s e n s o r   means  ( 6 4 ) .  

4.  A  s y s t e m   as  c l a i m e d   in   c l a i m   1,  f u r t h e r  

c h a r a c t e r i z e d   i n  

t h a t   a  p r o g r a m m a b l e   r e a d   o n l y   memory  means   (60)   h a v i n g   a  

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

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

f i r s t   s e r i a l   to  p a r a l l e l   c o n v e r t o r   means   (48)   f o r   p r o d u c i n g  

a  c o n t r o l   s i g n a l   upon   the   s i m u l t a n e o u s   o c c u r r e n c e   of  a  

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

m o n i t o r i n g   s i g n a l   f rom  the   s e n s o r   means   (64)   c o r r e s p o n d i n g  

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

a c t u a t i n g   means  ( 2 6 4 ,   266)  i s   a s s o c i a t e d   w i t h   s e l e c t e d   o n e s  
of  s a i d   p l u r a l i t y   of  s e n s o r   means   (64)   and  b e i n g   r e m o t e l y  

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

(4b)   f o r   p e r f o r m i n g   a  p r e s e l e c t e d   f u n c t i o n ;   and  t h a t   a  m e a n s  

( 2 3 6 ,   254)  c o n n e c t e d   to  r e c e i v e   s a i d   s e c o n d   p l u r a l i t y   o f  

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

a c t u a t i n g   s i g n a l   f ed   to  s a i d   a c t u a t i n g   means   ( 264 ,   2 6 6 )  

d u r i n g   the   o c c u r r e n c e   of  s e l e c t e d   a d d r e s s   s i g n a l s   and  a  

m o n i t o r i n g   s i g n a l .  

5.  A  s y s t e m   as  c l a i m e d   in  c l a i m   1,  f u r t h e r  

c h a r a c t e r i z e d   i n  



t h a t   a  m u l t i p l e x e r   means   (135)   i n c l u d i n g   a  p l u r a l i t y   o f  

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

a d d r e s s   of  one  of  s a i d   p l u r a l i t y   of  s e n s o r   means   (64)   and  i s  

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

f rom  s a i d   f i r s t   s e r i a l   to  p a r a l l e l   c o n v e r t o r   means   ( 4 8 ) ,   f o r  

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

a d d r e s s   s i g n a l   c o r r e s p o n d i n g   to  t he   a d d r e s s   s e t   in  s a i d  

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

s e l e c t e d   one  of  s a i d   p l u r a l i t y   of  s e n s o r   means   ( 6 4 ) ;   t h a t   a  

p l u r a l i t y   of  a c t u a t i n g   means  ( 2 6 4 ,   266)  is   r e m o t e l y   l o c a t e d  

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

p e r f o r m i n g   a  s e l e c t e d   f u n c t i o n ;   and  t h a t   a  means   ( 2 3 6 ,   2 5 4 )  

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

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

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

tne   a d d r e s s   of  t h e   p r e s e l e c t e d   r e m o t e   s e n s o r   m e a n s .  

6.  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   e a c h   o f  

s a i d   p l u r a l i t y   of  s e n s o r   means  (192)   i n c l u d e s   a  s e n s i n g  

e l e m e n t   ( 1 9 6 ,   198)  h a v i n g   a l t e r e d   e l e c t r i c a l   c h a r a c t e r i s t i c s  

in  t he   p r e s e n c e   of  a  p r e s e l e c t e d   e n v i r o n m e n t a l   p a r a m e t e r ,  
and  an  e n d - o f - l i n e   r e s i s t o r   (200)   c o n n e c t e d   in  e l e c t r i c a l  

p a r a i l e l   w i t h   s a i d   s e n s i n g   e l e m e n t .  

7.  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   s a i d   s e n s o r  

i n p u t   means  (70)   i n c l u d e s   a  p l u r a l i t y   of  p a i r s   of  c o m p a r a t o r  

means  ( 1 8 8 ,   190)  h a v i n g   the   l e a s t   s i g n i f i c a n t   b i t   of  s a i d  

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

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



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

c o m p a r a t o r s   means   ( 3 0 8 ,   3 1 0 ) ,   t h e   o u t p u t s   of  s a i d   t w o  

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

OR  g a t e   (210)   f r o m   w h o s e   o u t p u t   is   d e r i v e d   t h e   m o n i t o r i n g  

s i g n a l .  

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   s a i d   s e n s o r  

i n p u t   means   (70)   i n c l u d e s   an  i d e n t i f i c a t i o n   means   ( 2 1 6 )  

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

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

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

m u l t i p l e   i n p u t   l o g i c a l   AND  g a t e   (212)   h a v i n g   one  i n p u t  

c o n n e c t e d   co  the   o u t p u t   of  s a i d   l o g i c a l   OR  g a t e   (210)   a n d  

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

means   ( 2 1 6 ) ,   f o r   p r o d u c i n g   an  o u t p u t   s i g n a l   when  a l l   i n p u t s  

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

9 .  A   s y s t e m   as  c l a i m e d   in  c l a i m   8,  f u r t h e r   i n c l u d i n g   a  

t r a n s i s t o r   a m p l i f i e r   ( 252 )   h a v i n g   an  i n p u t   f rom  s a i d   m u l t i -  

p l e   i n p u t   l o g i c a l   AND  g a t e   (212)   and  whose   o u t p u t   c o m p r i s e s  

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

10.  A  s y s t e m   as  c l a i m e d   in  c l a i m   3,  w h e r e i n   s a i d  

s e n s o r   i n p u t   means   (70)   i n c l u d e s   a  p l u r a l i t y   of  p a i r s   o f  

c o m p a r a t o r   means   ( 3 0 6 ,   3 1 0 ) ,   each   p a i r   h a v i n g   the   l e a s t  

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

n e c L e d   to  an  i n p u t   of  b o t h   c o m p a r a t o r   m e a n s ,   t h e   o u t p u t s   o f  

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



t he   i n p u t s   of  a  l o g i c a l   d e v i c e s   (233)   h a v i n g   an  o u t p u t   f e d  

to  one  i n p u t   of  a  m u l t i p l e   i n p u t   AND  g a t e   and  the   r e m a i n i n g  

i n p u t s   c o n n e c t e d   to  t he   o u t p u t s   f rom  i d e n t i f i c a t i o n   m e a n s  

( 2 1 6 )   c o n n e c t e d   to  s a i d   p l u r a l i t y   of  s e c o n d   a d d r e s s   s i g n a l s ,  

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

t i o n   s i g n a l s   e a c h   c o r r e s p o n d i n g   to  a  s p e c i f i c   s e n s i n g   m e a n s ,  
s a i d   m u l t i p l e   i n p u t   AND  g a t e   (212)   p r o d u c i n g   an  o u t p u t  

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

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

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

o u t p u t   of  s a i d   m u l t i p l e   i n p u t   AND  g a t e   (236)   and  a  s e c o n d  

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

( 6 0 ) ,   t h e   o u t p u t   s i g n a l   of  s a i d   two  i n p u t   l o g i c a l   AND  g a t e  

(254)   b e i n g   c o n n e c t e d   to  a c t u a t i n g   means   (48)   and  b e i n g  

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

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

f rom  the   two  i n p u t   l o g i c a l   AND  g a t e   ( 2 5 4 ) .  

12.  A  r e m o t e   s e n s i n g   and  c o n t r o l   s y s t e m ,   c o m p r i s i n g   a 

s i g n a l   g e n e r a t o r   (40 ,   44)  p r o d u c i n g   a  s e r i a l   c l o c k   s i g n a l ;  

c h a r a c t e r i z e d   i n  

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

(4b)   i s   c o n n e c t e d   to  r e c e i v e   s a i d   s e r i a l   c l o c k   s i g n a l   f o r  

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

e a c h   s i g n a l   h a v i n g   a  d i f f e r e n t   wave  l e n g t h ;   t h a t   a  c e n t r a l l y  



l o c a t e d   d i s p l a y   means   (54)   i s   c o n n e c t e d   to  r e c e i v e   s a i d  

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

i n f o r m a t i o n   d i s p l a y   to  an  o p e r a t o r   of  t he   s y s t e m ;   t h a t   a 

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

s i n g   means   ( 6 4 ) ,   e a c h   h a v i n g   a s s o c i a t e d   t h e r e w i t h   an  i n d i v i -  

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

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

L i m e s ;   t h a t   a t   l e a s t   one  r e m o t e l y   l o c a t e d   s e r i a l   to  p a r a l l e l  

c o n v e r t o r   means   (66)   is  c o n n e c t e d   to  r e c e i v e   s a i d   s e r i a l  

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

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

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

i d e n t i f i c a t i o n   means  (70)   i s   c o n n e c t e d   to  s a i d   p l u r a l i t y   o f  

s e n s i n 6   means   and  c o n n e c t e d   to  r e c e i v e   s a i d   s e c o n d   p l u r a l i t y  

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

of  s a i d   p l u r a l i t y   of  s e n s i n g   means   upon   the   o c c u r r e n c e   o f  

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

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

m e n t a l   p a r a m e t e r ;   and  t h a t   a  means  (55)   c o n n e c t s   s a i d  

m o n i t o r i n g   s i g n a l   to  s a i d   d i s p l a y   means   (54)   f o r   d i s p l a y i n g  

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

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

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

13.  A  s y s t e m   as  c l a i m e d   in   c l a i m   12,  f u r t h e r  

c h a r a c t e r i z e d   i n  

t h a t   a  l o g i c   means   (52)   i s   c o n n e c t e d   to  r e c e i v e   s a i d   f i r s t  

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

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



p l u r a l i t y   of  p a r a l l e l   a d d r e s s   s i g n a l s ,   and  t h a t   a  means   ( 5 6 )  

c o n n e c t s   s a i d   s y n c h r o n i z a t i o n   s i g n a l   to  s a i d   c e n t r a l l y  

l o c a t e d   s e r i a l   to  p a r a l l e l   c o n v e r t o r   means   (48)   and  s a i d   a t  

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

means   (66)   to  r e s e t   b o t h   s a i d   c o n v e r t o r   means   so  as  to  b e g i n  

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

s i g n a l s .  

14.  A  s y s t e m   as  c l a i m e d   in  c l a i m   12,  f u r t h e r  

c h a r a c t e r i z e d   i n  

t h a t   a  c e n t r a l l y   l o c a t e d   c o m p u t i n g   means   (60)   is   c o n n e c t e d  

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

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

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

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

a d d r e s s   of  the   s e l e c t e d   s e n s i n g   means   (64)   p r o d u c i n g   t h e  

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

means   ( 2 6 4 ,   266)  is   a s s o c i a t e d   w i t h   s e l e c t e d   ones   of  s a i d  

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

L ion ;   and  t h a t   a  means  ( 2 3 6 ,   254)  is   c o n n e c t e d   to  r e c e i v e  

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

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

to  s a i d   a c t u a t i n g   means  d u r i n g   t he   o c c u r r e n c e   of  t he   a d d r e s s  

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

15.  A  s y s t e m   as  c l a i m e d   in  c l a i m   12,  f u r t h e r  

c h a r a c t e r i z e d   i n  



t h a t   a  c e n t r a l l y   l o c a t e d   p r o g r a m m a b l e   r e a d   o n l y   memory  m e a n s  

(60)  c o n t a i n s   a  p r o g a r m   and  is   c o n n e c t e d   to  r e c e i v e   s a i d  

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

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

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

of  p a r a l l e l   a d d r e s s   s i g n a l s   c o r r e s p o n d i n g   to  the   a d d r e s s   o f  

t he   s e n s i n g   means   (64)   p r o d u c i n g   Lhe  m o n i t o r i n g   s i g n a l ;   t h a t  

a  p l u r a l i t y   of  r e m o t e l y   l o c a t e d   a c t u a t i n g   means  ( 2 6 4 ,   2 6 6 )  

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

s e n s i n g   means   (64)   f o r   p e r f o r m i n g   a  s e l e c t e d   work  f u n c t i o n ;  

and  t h a t   a  means   ( 2 3 6 ,   254)  is   c o n n e c t e d   to  r e c e i v e   s a i d  

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

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

to  s a i d   a c t u a t i n g   means   ( 2 6 4 ,   266)  d u r i n g   t h e   o c c u r r e n c e   o f  

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

( 6 4 ) .  

16.  A  s y s t e m   as  c l a i m e d   in  c l a i m   12,  f u r t h e r  

c h a r a c t e r i z e d   i n  

t h a t   a  c e n t r a l l y   l o c a t e d   m u l t i p l e x e r   means  (135)   i n c l u d i n g   a  

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

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

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

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

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

s i g n a l   and  the   p o r t i o n   of  s a i d   p a r a l l e l   a d d r e s s   s i g n a l  



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

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

a c t u a t i n g   means  ( 2 6 4 ,   266)  i s   a s s o c i a t e d   w i t h   s e l e c t e d   o n e s  

of  s a i d   p l u r a l i t y   of  s e n s i n g   means   (64)  f o r   p e r f o r m i n g  

s e l e c t e d   f u n c t i o n s ;   and  t h a t   a  means   ( 2 3 6 ,   254)  is   c o n n e c t e d  

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

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

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

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

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

17.  A  s y s t e m   as  c l a i m e d   in  c l a i m   12,  w h e r e i n   e a c h   o f  

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

( 1 9 0 ,   196)  h a v i n g   a l c e r e d   e l e c t r i c a l   c h a r a c t e r i s t i c s   in  t h e  

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

e n d - o f - l i n e   i m p e d a n c e   ( 2 0 0 )   c o n n e c t e d   in   p a r a l l e l   w i t h   s a i d  

s e n s i n g   e l e m e n t ,   f o r   c o n n e c t i o n   to  t he   c o r r e s p o n d i n g   one  o f  

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

( 7 0 ) .  

18.  A  s y s t e m   as  c l a i m e d   in  c l a i m   14,  w h e r e i n   each   o f  

s a i d   p l u r a l i t y   of  r e m o t e l y   l o c a t e d   i d e n t i f i c a t i o n   means   ( 7 0 )  

i n c l u d e s   a  p a i r   of  c o m p a r a t o r   means   ( 3 0 8 ,   310)  h a v i n g   a  

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

c o n n e c t e d   to  t he   same  i n p u t   of  b o t h   c o m p a r a t o r   means   and  t h e  

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

i n p u t s   of  s a i d   p a i r   c o m p a r a t o r   means   f o r   p r o d u c i n g   an  o u t p u t  

c o n n e c t e d   to  a  l o g i c   d e v i c e   f rom  whose   o u t p u t   is   d e r i v e d   t h e  

m o n i t o r i n g   s i g n a l .  



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

L e r i z e d   in   t h a t   a  m u l t i p l e   i n p u t   l o g i c   d e v i c e   ( 2 1 2 )   has   o n e  

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

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

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

means   (70)   f o r   p r o d u c i n g   an  o u t p u t   s i g n a l   when  a l l   i n p u t s  

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

20.  A  s y s t e m   as  c l a i m e d   in   c l a i m   19,  f u r t h e r  

c h a r a c t e . r i z e d   i n  

t h a t   a  t r a n s i s t o r   a m p l i f i e r   ( 252 )   has   an  i n p u t   c o n n e c t e d   t o  

t h e   o u t p u t   of  s a i d   m u l t i p l e   i n p u t   l o g i c   d e v i c e   and  an  o u t p u t  
w h i c h   r e p r e s e n t s   t he   m o n i t o r i n g   s i g n a l .  

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

a  two  i n p u t   l o g i c a l   AND  g a t e   (254)   h a v i n g   one  i n p u t  

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

( 2 3 6 )   and  t he   o t h e r   i n p u t   c o n n e c t e d   to  the   c o n t r o l   s i g n a l  

f r o m   s a i d   c o m p u t i n g   means   ( 6 0 ) ,   the   o u t p u t   of  s a i d   two  i n p u t  

l o g i c a l   AND  g a t e   b e i n g   c o n n e c t e d   to  r e m o t e l y   l o c a t e d   a c t u a -  

L ing   means   ( 2 6 4 ,   266)  and  b e i n g   c o n n e c t e d   to  a  s o u r c e   o f  

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

p r e s e n c e   of  t he   o u t p u t   s i g n a l   f rom  s a i d   two  i n p u t   l o g i c a l  

AND  g a t e   ( 2 5 4 ) .  
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