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(§)  Monitoring  the  presence  of  human  activity  in  an  environment. 

A  apparatus  for  automatically  de-energizing  electric- 
ally  oberable  equipment  in  response  to  a  lack  of  animal 
activity,  such  as  human  activity,  in  a  specified  environment 
during  predetermined  time  period.  The  apparatus  utilizes  a 
circuit  (10)  which  is  designed  to  detect  activity  which 
generates  energy  in  a  certain  wavelength  range  and  par- 
ticularly,  sonic  energy.  If  sound  is  sensed  in  the  specified 
environment  within  the  time  interval  determined  by  timer 
(30),  a  signal  is  generated  to  energize  or  maintain  energiza- 
tion  of  one  or  more  electrical  devices  (38).  Contrarywise,  if 
no  sound  is  detected  within  the  predetermined  time  interval, 
there  is  a  resultant  de-energization  of  the  electrically  oper- 
able  equipment.  A  control  may  be  provided  to  adjust  the 
predetermined  time  delay  period.  A  control  may  also  be 
provided  for  adjusting  the  sensitivity  of  the  device. 



This  invention  r e l a t e s   to  automat ica l ly   de-energizing  power  u t i l i z i n g  

e q u i p m e n t   a f t e r   a  l a c k   of  a n i m a l   a c t i v i t y   or  sound  for  a 

p r e d e t e r m i n e d   time  p e r i o d .  

As  a  r e s u l t   of  f o s s i l   f u e l   s h o r t a g e ,   s t r o n g   o p p o s i t i o n   t o  

n u c l e a r   g e n e r a t e d   e l e c t r i c a l   power ,   and  economic   u n a v a i l a b i l i t y  

of  o t h e r   forms  of  power ,   e . g .   g e o t h e r m a l   power  and  the  l i k e ,  

t h e r e   has  been  a  s t r o n g   need  for   e n e r g y   s a v i n g   d e v i c e s .   T h e r e  

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

human  a c t i v i t y   in  a  s p e c i f i e d   e n v i r o n m e n t   as  for   example ,   a  room 

or  o t h e r   e n c l o s u r e .   One  such  p r i o r   a r t   d e v i c e   u t i l i z e d   a  s o u r c e  

of  mic rowave   r a d i a t i o n .   Human  a c t i v i t y   w i t h i n   the  s p e c i f i e d  

e n v i r o n m e n t   with  the  mic rowave   r a d i a t i o n   would  cause   a  t r i g g e r i n g  

of  a  s i g n a l   to  e n e r g i z e   or  d e - e n e r g i z e   e l e c t r i c a l l y   o p e r a b l e  

e q u i p m e n t .  

There   have  been  o t h e r   s y s t e m s   to  d e t e c t   human  a c t i v i t y ,   a s  

for  example ,   p a s s i n g   t h r o u g h   a  doorway  or  a c r o s s   some  b a r r i e r   o r  

t h r e s h o l d .   One  such  d e t e c t i o n   s y s t e m   used  a  l i g h t   beam  and  l i g h t  

s e n s o r   such  t h a t   b r e a k i n g   of  the  beam  would  cause   i n i t i a t i o n   o f  

an  e l e c t r i c a l   s i g n a l   to  o p e r a t e   some  e l e c t r i c a l l y   o p e r a b l e  

e q u i p m e n t ,   e .g .   t r i g g e r   an  a l a rm  or  c ause   a  door  to  o p e n .  

Exemplary   of  b u r g l a r   a l a rm  c i r c u i t s   a re   the  S t e t t n e r   et  a l  

P a t e n t   No.  3 , 7 6 1 , 9 1 2   in  which  a  t im ing   c i r c u i t   is  used  i n  

,  c o n n e c t i o n   with  a  s i l i c o n   c o n t r o l l e d   r e c t i f i e r   for   g e n e r a t i n g   a n  

a la rm  or  e n e r g i z i n g   l i g h t s   for   a  s e l e c t e d   p e r i o d   of  t ime  i n  

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



sound.   A f t e r   a  s u b s t a n t i a l   p e r i o d   of  t ime ,   the  c i r c u i t   is  d e -  

e n e r g i z e d   and  t u r n s   o f f   the  l i g h t s   a n d / o r   s o u n d .  

U.S.  P a t e n t   No.  4 , 1 0 2 , 7 3 2   a l s o   d i s c l o s e s   a  c i r c u i t   to  s e n s e  

an  i n a n i m a t e   o b j e c t   as  well   as  an  a n i m a t e   o b j e c t   and  r e l i e s   u p o n  

a  c l o c k i n g   sys tem  to  a c t u a t e   an  a la rm  a f t e r   a  p r e d e t e r m i n e d  

p e r i o d   of  i n a c t i v i t y .   U.S.  P a t e n t   No.  3 , 4 4 5 , 8 3 6   a l s o   d i s c l o s e s  

an  a la rm  sys tem  which  o p e r a t e s   by  means  of  aud io   f r e q u e n c y  

s i g n a l s   and  i n c l u d e s   a  p l u r a l i t y   of  sound  a c t u a t e d   s e n s o r s .   U . S .  

P a t e n t   No.  4 , 0 9 9 , 1 6 8   d i s c l o s e s   an  i n t r u s i o n   a la rm  sys tem  w h i c h  

o p e r a t e s   on  the  b a s i s   of  an  a u d i o   f r e q u e n c y   s i g n a l .  

There  has  been  at  l e a s t   one  p r o p o s e d   sys tem  us ing   u l t r a s o n i c  

r a d i a t i o n   for   g e n e r a t i n g   a  s t a n d i n g   wave  in  a  s p e c i f i e d  

e n v i r o n m e n t   for  s e n s i n g   the  p r e s e n c e   of  or  a  l a ck   of  human 

a c t i v i t y .   If  the  wave  was  not  d i s t u r b e d ,   then  equ ipmen t   cou ld   be  

a u t o m a t i c a l l y   d e - e n e r g i z e d .   Any  d i s t u r b a n c e   in  the  s t a n d i n g   wave 

would  cause   a  r e - e n e r g i z a t i o n   of  the  e q u i p m e n t .   A  s i m i l a r   s y s t e m  

has  been  p r o p o s e d   u s ing   a  s t a n d i n g   wave  of  mic rowave   r a d i a t i o n .  

These  sy s t ems   were  not  p a s s i v e   in  s e n s i n g   and  were  n o t  

s p e c i f i c a l l y   s e n s i t i v e   to  human  a c t i v i t y .  

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

p r o v i d e   an  a p p a r a t u s   which  is  c a p a b l e   of  s e n s i n g   energy   w i t h i n   a 

c e r t a i n   w a v e l e n g t h   r ange   g e n e r a t e d   as  a  r e s u l t   of  an imal   a c t i v i t y  

and  in  a  p a r t i c u l a r   e n v i r o n m e n t   for   a  p r e d e t e r m i n e d   t i m e  

i n t e r v a l .  

BRIEF  SUMMARY  OF  THE  DISCLOSURE 

An  a p p a r a t u s   for   d e t e c t i n g   the  p r e s e n c e   of  an imal   a c t i v i t y  

or  the  l ack   of  an imal   a c t i v i t y   in  a  s p e c i f i e d   e n v i r o n m e n t   a n d  

d u r i n g   a  p r e d e t e r m i n e d   time  i n t e r v a l .   The  a p p a r a t u s   is  d e s i g n e d  



to  c o n t r o l   e n e r g i z a t i o n   and  d e - e n e r g i z a t i o n   of  e q u i p m e n t ,  

p r e f e r a b l y   e l e c t r i c a l l y   o p e r a b l e   e q u i p m e n t .   If  an ima l   a c t i v i t y  

is  not  d e t e c t e d   in  the  s p e c i f i e d   e n v i r o n m e n t   w i t h i n   t h e  

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

d e - e n e r g i z e   the  e l e c t r i c a l l y   o p e r a b l e   equ ipmen t   in  o r d e r   t o  

p r o v i d e   at  l e a s t   ene rgy   s a v i n g s .   On  the  o t h e r   hand,   if  t h e  

an ima l   a c t i v i t y   is  d e t e c t e d   in  the  s p e c i f i e d   e n v i r o n m e n t ,   t h e  

a p p a r a t u s   is  d e s i g n e d   to  p e r m i t   e n e r g i z a t i o n ,   or  o t h e r w i s e ,   t o  

m a i n t a i n   e n e r g i z a t i o n   of  the  e l e c t r i c a l l y   o p e r a b l e   e q u i p m e n t .   I n  

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

s o - c a l l e d   " i n t e l l i g e n t   s w i t c h " .   The  a p p a r a t u s   is  not  l i m i t e d   t o  

use  only  with  e l e c t r i c a l l y   o p e r a b l e   e q u i p m e n t   and  can  be  u s e d  

with  o t h e r   forms  of  powered  e q u i p m e n t .  

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

p o r t i o n   and  a  d i g i t a l   c i r c u i t   p o r t i o n .   The  a n a l o g   c i r c u i t  

p o r t i o n   is  d e s i g n e d   to  p r o v i d e   for   the  d e t e c t i o n   of  ene rgy   w i t h i n  

a  s p e c i f i e d   w a v e l e n g t h   range   which  r e s u l t s   from  an ima l   a c t i v i t y .  

In  a  p r e f e r r e d   embod imen t ,   the  ene rgy   is  in  the  s o n i c   w a v e l e n g t h  

r ange   which  is  deemed  for  the  p u r p o s e s   of  t h i s   i n v e n t i o n   t o  

i n c l u d e   the  s u b s o n i c   w a v e l e n g t h   as  wel l   as  s u p e r - s o n i c  

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

mechan i sm,   such  as  a  m i c r o p h o n e ,   in  o r d e r   to  d e t e c t   sound  w i t h i n  

a  s p e c i f i e d   e n v i r o n m e n t ,   such  as  a  room  or  the  l i k e ,   w h i c h  

c o n s t i t u t e s   a  d e f i n e d   volume.   The  ana log   c i r c u i t   p o r t i o n   may 

, a l s o   i n c l u d e   band  pass   f i l t e r s ,   ga in   a m p l i f i e r s  a n d   the  l i k e   i n  

o r d e r   to  p r o c e s s   the  s i g n a l   for   f u r t h e r   use  in  the  d i g i t a l  

p o r t i o n   of  the  c i r c u i t ,   as  h e r e i n a f t e r   d e s c r i b e d .  



The  an imal   a c t i v i t y   in-   a c c o r d a n c e   with  the  p r e s e n t  

i n v e n t i o n ,   is  p r e f e r a b l y   human  a c t i v i t y .   Moreove r ,   the  s p e c i f i c  

a rea   or  e n v i r o n m e n t   is  p r e f e r a b l y   an  e n c l o s e d   e n v i r o n m e n t   o r  

l i m i t e d   e n v i r o n m e n t .   The  human  or  o t h e r   an imal   a c t i v i t y   i s  

d e t e c t e d   by  the  r e g i s t r a t i o n   of  a  no i se   l e v e l   ( s p e c t r a l  

s i g n a t u r e )   above  a  u s e r - a d j u s t a b l e   t h r e s h o l d   l e v e l   and  w i t h i n   a 

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

l e v e l   is  p r e f e r a b l y   m a n u a l l y   o p e r a b l e   or  a d j u s t a b l e   in  c o n n e c t i o n  

with  the  p r e s e n t   i n v e n t i o n .  

A  p u l s e   s h a p e r ,   e .g .   a  S c h m i t t   t r i g g e r   i n v e r t e r   is  used  a s  

an  i n t e r f a c e   be tween   the  a n a l o g   p o r t i o n   and  the  d i g i t a l   p o r t i o n  

of  the  c i r c u i t .   This  S c h m i t t   t r i g g e r   a c t s   as  a  d i s c r e t i z e r   t o  

p r o v i d e   o u t p u t   p u l s e s   in  a  form  which  are  c o m p a t i b l e   with  a n d  

c a p a b l e   of  being  e f f e c t i v e l y   used  by  the  d i g i t a l   p o r t i o n   of  t h e  

c i r c u i t .  

More  s p e c i f i c a l l y ,   the   sys t em  of  the  p r e s e n t   i n v e n t i o n  

s e n s e s   the  p r e s e n c e   or  a b s e n c e   of  human  a c t i v i t y   w i t h i n   a  d e f i n e d  

volume  by  r e g i s t e r i n g   the  s p e c i a l   s i g n a t u r e s   above  the  u s e r -  

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

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

p r e d e t e r m i n e d   t ime  p e r i o d ,   the  n o i s e   is  used  to  a c t i v a t e   a  b u i l t -  

i n - u s e r   s e l e c t a b l e   t ime  d e l a y   mechanism.   The  o u t p u t   of  t h e  

sys t em  is  an  e l e c t r i c a l   i m p u l s e   and  may  be  used  to  a c t i v a t e   o r  

d e - a c t i v e   e l e c t r i c a l   d e v i c e s   or  s y s t e m s   c o n n e c t e d   to  t h e  

sys tem  of  the  p r e s e n t   i n v e n t i o n .  

As  a  s p e c i f i c   example ,   if   the  user   of  the  i n v e n t i o n   s e l e c t s  

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

the  time  d e l a y ,   i . e .   a  p r e d e t e r m i n e d   time  i n t e r v a l   or  p e r i o d ,   f o r  



e . g . ,   ten  m i n u t e s   the  sys t em  wi l l   m o n i t e r   for  n o i s e  

c h a r a c t e r i s t i c s   of  human  a c t i v i t y   w i t h i n   the  s p e c i f i e d  

e n v i r o n m e n t .   If  no  n o i s e   is  r e g i s t e r e d   t h e r e   w i l l   be  no  i n p u t s  

over   t h i s   ten  m i n u t e   t ime  p e r i o d .   C o n s e q u e n t l y ,   the  sys tem  w i l l  

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

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

s y s t e m .   On  the  o t h e r   hand ,   if  the  sys tem  of  the  i n v e n t i o n   d o e s  

r e g i s t e r   a  n o i s e   i n p u t   d u r i n g   the  ten  minu te   or  o t h e r   t i m e  

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

r e s e t   i t s   t im ing   c i r c u i t   to  ze ro   and  t h e r e b y   e n e r g i z e   a l l   of  t h e  

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

r e s t a r t   the  p r o c e s   and  the  p r e d e t e r m i n e d   t ime  p e r i o d .  

The  a p p a r a t u s   is  p a s s i v e   in  t h a t   i t   does  not  g e n e r a t e   a n y  

form  of  s t a n d i n g   wave  or  o t h e r   s i g n a l   form.  It  is  thus   p a s i v e   i n  

the  s e n s e   t h a t   i t   does  not  g e n e r a t e   any  s i g n a l   which  must  b e  

d e t e c t e d   or  i n t e r r u p t e d   in  o r d e r   for   the  a p p a r a t u s   to  be  

o p e r a t i v e .  

The  " p r e d e t e r m i n e d "   time  i n t e r v a l   is  a  t ime  i n t e r v a l   or  t i m e  

p e r i o d   which  may  be  m a n u a l l y   s e t   in  the  a p p a r a t u s   i t s e l f   by  a  

m a n u a l l y   o p e r a b l e   c o n t r o l ,   such  as  a  p o t e n t i o m e t e r ,   a s  

h e r e i n a f t e r   d e s c r i b e d .   The  term  " p r e d e t e r m i n e d "   t ime  i n t e r v a l  

w i l l ,   of  c o u r s e ,   a l s o   i n c l u d e   f i x e d   t ime  i n t e r v a l s   which  cou ld   be  

the  same  or  vary  from  a p p a r a t u s   to  a p p a r a t u s ,   and  which  c o u l d  

a l s o   be  f a c t o r y - s e t .  

The  p r e d e t e r m i n e d   time  i n t e r v a l   in  the  a p p a r a t u s   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   be  an  a p p r e c i a b l e   time  i n t e r v a l   or  t i m e  

p e r i o d ,   at  l e a s t   compared  to  a  s t a n d a r d   b u r g u l a r   a larm  s y s t e m .  



In  the  c o n v e n t i o n a l   b u r g u l a r   a l a r m ,   the  a larm  is  i n i t i a t e d   a s  

soon  as  an  i n t r u s i o n   is  d e t e c t e d .   In  the  p r e s e n t   i n v e n t i o n ,  

t h e r e   wi l l   be  an  a p p r e c i a b l e   d e l a y   which  is  u s u a l l y   one  m inu te   o r  

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

range   of  ten  to  f i f t e e n   m i n u t e s   or  l o n g e r .  

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

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

The  a p p a r a t u s   is  i n t e l l i g e n t   at   l e a s t   in  the  s ense   t h a t   i t   i s  

c a p a b l e   of  making  a  d e c i s i o n ,   even  though  i t   may  be  a  s o m e w h a t  

e l e m e n t a r y   d e c i s i o n   making  p r o c e s s .   In  e s s e n c e ,   the  a p p a r a t u s  

e f f e c t i v e l y   s e a r c h e s   for  human  or  o t h e r   an imal   a c t i v i t y   at  a l l  

t imes   and  t h e r e b y   e f f e c t i v e l y   m o n i t o r s   a  l ack   of  an imal   a c t i v i t y ,  

at  l e a s t   w i t h i n   the  p r e d e t e r m i n e d   t ime  p e r i o d   and  t h e r e b y   makes  a 

d e c i s i o n   to  e f f e c t i v e l y   e n e r g i z e   or  d e - e n e r g i z e   the  e l e c t r i c a l  

o p e r a b l e   e q u i p m e n t .  

In  t h i s  r e s p e c t ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t   o t h e r   forms  o f  

d e c i s i o n   making  a p p a r a t u s   or  the  s o - c a l l e d   " i n t e l l i g e n t  

componen t s "   cou ld   be  used  with  or  to  modify  the  a p p a r a t u s   of  t h e  

i n v e n t i o n .   For  example ,   the   a p p a r a t u s   is  c a p a b l e   of  b e i n g  

o p e r a t e d   with  programmed  l o g i c   u t i l i z i n g   a  f o r m  .   o f  

m i c r o p r o c e s o r   as  opposed  to  the  random  l o g i c   c i r c u i t   as  d e s c r i b e d  

h e r e i n .   In  t h i s   way,  the  c i r c u i t r y   could  be  s o f t w a r e  p r o g r a m m e d  

to  make  the  n e c e s a r y   d e c i s i o n s   which  are  now  being  made  by  t h e  

random  l o g i c   in  the  a p p a r a t u s   of  the  i n v e n t i o n .   D e c i s i o n  

making  s o f t w a r e   program  l o g i c   of  t h i s   type  could   be  d e s i g n e d   t o  

a v e r a g e   out  b a c k g r o u n d   n o i s e   in  an  a c c u r a t e   manner  and  a c c o u n t  

for  the  e x i s t e n c e   of  such  b a c k g r o u n d   n o i s e .  



THE  DRAWINGS 

FIGURE  1  is  a  s c h e m a t i c   b l o c k   d i a g r a m   showing  the  o v e r a l l  

e l e c t r o n i c   p r o t i o n   of  the  a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n ;  

FIGURE  2  is  a  s c h e m a t i c   c i r c u i t   view  of  one  form  of  a n a l o g  

c i r c u i t   p o r t i o n ;  

FIGURE  3  is  a  s c h e m a t i c   c i r c u i t   view  of  a  m o d i f i e d   form  o f  

a n a l o g   c i r c u i t   p o r t i o n ;  

FIGURE  4  is  a  s c h e m a t i c   c i r c u i t   view  of  a  d i g i t a l   c i r c u i t  

p o r t i o n ;   a n d  

FIGURE  5  is  a  s c h e m a t i c   c i r c u i t   view  of  a  m o d i f i e d   form  o f  

d i g i t a l   c i r c u i t   p o r t i o n .  



DETAILED  DESCRIPTION 

"A"  d e s i g n a t e s   a  c i r c u i t   forming  p a r t   of  the  a p p a r a t u s   o f  

the  p r e s e n t   i n v e n t i o n   which  a u t o m a t i c a l l y   p e r m i t s   d e - e n e r g i z a t i o n  

and  e n e r g i z a t i o n   of  e q u i p m e n t   o p e r a b l e   by  the  c i r c u i t .   The 

c i r c u i t   is  i l l u s t r a t e d   in  a  b lock   d iag ram  form  in  F i g u r e   1.  The 

a p p a r a t u s   A  c o m p r i s e s   a  t r a n s d u c e r   10,  such  as  m i c r o p h o n e ,   or  t h e  

l i k e ,   d e s i g n e d   to  d e t e c t   ene rgy   w i t h i n   the  s o n i c   or  s o - c a l l e d  

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

The  ana log   c i r c u i t   p o r t i o n ,   d e s i g n a t e d   by  r e f e r e n c e   n u m e r a l  

12,  may  or   may  not  be  deemed  to  i n c l u d e   the  t r a n s d u c e r   10.  The 

ana log   c i r c u i t   p o r t i o n   12  i n c l u d e s   a  ga in   a m p l i f i e r   14  and  a  h i g h  

impedence   i n p u t   p r e a m p l i f i e r   16,  a l t h o u g h   the  l a t t e r   is  n o t  

a b s o l u t e l y   n e c e s s a r y .   The  ana log   c i r c u i t   p o r t i o n   12  p r e f e r a b l y  

i n c l u d e s   a  low  pass   f i l t e r   18  and  a  high  pass  f i l t e r   20.  I t   i s  

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

gain   a m p l i f i e r .  

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

d i g i t a l   c i r c u i t   p o r t i o n   22  c o m p r i s i n g   a  p u l s e   s h a p e r ,   such  as  a 

S c h m i t t   t r i g g e r   i n v e r t e r   24.  This  p u l s e   s h a p e r   f u n c t i o n s   as  a 

d i s c r e t i z e r   and  e n a b l e s   the  a n a l o g   c i r c u i t   p o r t i o n   to  be  d i r e c t l y  

coup led   to  the  d i g i t a l   c i r c u i t   p o r t i o n   22.  In  t h i s   r e s p e c t ,   t h e  

d i s r e t i z e r   24  may  be  c o n s i d e r e d   to  be  p a r t   of  the  a n a l o g   c i r c u i t  

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

e l e m e n t . .  

The  d i g i t a l   c i r c u i t   p o r t i o n   22  c o m p r i s e s   a  c l o c k   g e n e r a t o r  

which  is  o f t e n   r e f e r r e d   to  as  a  t i m e r ,   such  as  an  o s c i l l a t o r   26 .  

The  o u t p u t   of  the  o s c i l l a t o r   26  is  i n t r o d u c e d   i n t o   a  NOR  g a t e   28 



which  s e r v e s   to  p r o v i d e   an  i n p u t   to  and  a l s o   r e c e i v e s   a  f e e d b a c k  

from  an  i n t e r n a l   t i m e r   30  ove r   a  f e e d b a c k   c i r c u i t   32 .  

The  o u t p u t   of  the   i n t e r n a l   t i m e r   30  is  i n t r o d u c e d   t h rough   a  

s w i t c h i n g   c i r c u i t   i n c l u d i n g   an  i n v e r t e r   34  and  an  e l e c t r i c a l  

s w i t c h ,   such  as  a  r e l a y   36.  A  load   38  is  i l l u s t r a t e d   as  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   power  40  t h r o u g h   t h e  

e l e c t r o n i c   s w i t c h   3 6 .  

Each  of  the  a f o r e s a i d   componen t s   could   be  o p e r a t e d   by  a  

s u i t a b l e   power  s u p p l y ,   as  for   example ,   a  power  s u p p l y   42 

i l l u s t r a t e d   in  F i g u r e   1  of  the   d r a w i n g s .   This  power  s u p p l y   c o u l d  

be  an  AC  power  s o u r c e   t a k e n   d i r e c t l y   from  the  e n v i r o n m e n t   f r o m  

which  the  a p p a r a t u s   is  u s e d ,   as  for   exampe,  a  120  v o l t   AC  p o w e r  

s o u r c e .   A  b a t t e r y   power  s o u r c e   or  the  l i k e ,   cou ld   be  p r o v i d e d   i n  

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

Each  of  the  a f o r e s a i d   componen t s   forming  p a r t   of  t h e  

a p p a r a t u s   A  of  the  p r e s e n t   i n v e n t i o n   and  which  are  shown  s o m e w h a t  

s c h e m a t i c a l l y   in  F i g u r e   1,  a re   more  f u l l y   i l l u s t r a t e d   in  m o r e  

d e t a i l   in  F i g u r e s   2  to  5  of  the  d r a w i n g s .  

The  t r a n s d u c e r   10  may  be  a  m i c r o p h o n e   or  o t h e r   sound  p i c k -  

u p - d e v i c e   which  is  c o n n e c t e d   t h rough   a  c a p a c i t o r   44  to  .   t h e  

a d j u s t a b l e   ga in   a m p l i f i e r   14.  The  c a p a c i t o r   44  is  d e s i g n e d   t o  

i s o l a t e   the  a m p l i f i e r   14  from  the  m i c r o p h o n e   10,  and  the  l a t t e r  

of  which  has  one  t e r m i n a l   t h e r e o f   g r o u n d e d .  

A  f e e d b a c k   c i r c u i t   48  is  c o n n e c t e d   to  the  o u t p u t   and  one  o f  

the  i n p u t s   of  the  a m p l i f i e r   14  and  i n c l u d e s   a  r e s i s t o r   50  f o r  

b i a s i n g   the  a m p l i f i e r   and  e s t a b l i s h i n g   a  f u l l   open  loop  g a i n .   An 

e x t e r n a l l y   a d j u s t a b l e   ga in   c o n t r o l   p o t e n t i o m e t e r   52  is  c o n n e c t e d  

to  the  f e e d b a c k   c i r c u i t   48  to  t h e r e b y   enab l e   e x t e r n a l   a d j u s t m e n t  



of  the  ga in   of  the   a m p l i f i e r .   A  c a p a c i t o r   54  of  6 , 0 0 0  

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

a m p l i f i e r   14  for   d e t e c t i n g   a  low  f r e q u e n c y   c u t o f f   p o i n t   of  t h e '  

a m p l i f i e r   as  for   e x a m p l e ,   a  one  t h o u s a n d   h e r t z   c u t o f f   p o i n t .  

Connec ted   to  the   o u t p u t   of  the  a m p l i f i e r   14  is  a  v o l t a g e  

d i v i d i n g   c i r c u i t   56  c o m p r i s e d   of  a  p a i r   of  r e s i s t o r s   58  and  60 

and  each  of  which  have   e s s e n t i a l l y   the  same  v a l u e .   F i n a l l y ,  

c o n n e c t e d   be tween   the  r e s i s t o r s   38  and  60  of  the  v o l t a g e   d i v i d i n g  

c i r c u i t   56  is  an  a m p l i f i e r   o u t p u t   l i n e   62.  The  v o l t a g e   d i v i d i n g  

c i r c u i t   56  is  a l so   d e s i g n e d   to  p r e v e n t   o v e r l o a d i n g   of  the  i n p u t .  

In  the  o u t p u t   l i n e   62  is  a  f i l t e r   65  which  may  be  a  c o m b i n a t i o n  

of  a  low  g a i n   f i l t e r   and  a  high  pass   f i l t e r   as  h e r e t o f o r e  

d e s c r i b e d .  

The  a m p l i f i e r   14  p r o v i d e s   an  open  loop  ga in   of  a p p r o x i m a t e l y  

320,000  and  is  d e s i g n e d   to  have  a  low  f r e q u e n c y   c u t o f f   a s  

a f o r e s a i d   at  a p p r o x i m a t e l y   3  dB  f r e q u e n c y   of  a p p r o x i m a t e l y   500 

Hz.  which  may  be  a d j u s t e d   over   a  l i m i t e d   r ange   by  means  of  t h e  

p o t e n t i o m e t e r   52.  The  a m p l i f i e r   may  be  o p e r a t e d   by  a  15  v o l t  

power  s u p p l y .  

F i g u r e   3  i l l u s t r a t e s   a  m o d i f i e d   form  of  a n a l o g   c i r c u i t  

p o r t i o n   12'  and  is  c o m p r i s e d   of  a  t r a n s d u c e r   such  a s  a   c r y s t a l  

m i c r o p h o n e   1 0 ' ,   s i m i l a r   to  the  m i c r o p h o n e   10.  A  c a p a c i t o r   4 4 '  

c o u p l e s   the  m i c r o p h o n e   10'  i n t o   an  i n p u t   a m p l i f i e r   s t a g e   64 

compr i sed   of  a  p r e a m p l i f i e r   66  hav ing   a  r e s i s t i v e - f e e d b a c k  

c i r c u i t   68.  A  p o t e n t i o m e t e r   70  is  c o n n e c t e d   to  the  f e e d b a c k  

c i r c u i t   68  and  is  a l s o   g rounded   t h rough   a  c a p a c i t o r   72.  T h i s  

p o t e n t i o m e t e r   70  is  d e s i g n e d   to  p r o v i d e   a d j u s t a b l e   ga in   f rom 



about   10  to  abou t   100.  The  f e e d b a c k   c i r c u i t   68  c o n t a i n s   a 

r e s i s t o r   74,  which  in  c o m b i n a t i o n   with  a  s i m i l a r   r e s i s t o r   7 6 ,  

forms  a  v o l t a g e   d i v i d i n g   n e t w o r k .   The  r e s i s t o r   74  and  t h e  

s e t t i n g   of  the  p o t e n t i o m e t e r   70  e f f e c t i v e l y   d e t e r m i n e   the  ga in   o f  

the  a m p l i f i e r .   The  c a p a c i t o r   72  is  d e s i g n e d   to  p r o v i d e   an  AC 

ga in   with  a  low  f r e q u e n c y   cut   of f   at  abou t   100  Hz. 

The  o u t p u t   of  the  p r e a m p l i f i e r   66  is  c o n n e c t e d   t h rough   a  

c o u p l i n g   c a p a c i t o r   78  to  a  low  pass  f i l t e r   80  with  l i n e a r   p h a s e  

c h a r a c t e r i s t i c s   and  with  a  t h r e e   d e c i b e l   ( b r eak )   f r e q u e n c y   of  5 

KHz.  In  one  p r e f e r r e d   a s p e c t   the  c u t - o f f   s l o p e   would  have  a  - 2 0  

d e c i b e l   per  d e c a d e   s t a r t i n g   at  10  KHz,  thus   p r o v i d i n g   a t t e n u a t i o n  

abouve  8.5  KHz. 

The  o u t p u t   of  the  low  pass   f i l t e r   80  is  i n t r o d u c e d   i n t o   a 

high  pass   f i l t e r   82,  p r e f e r a b l y   c o n f i g u r e d   as  a  h igh  pass   e l i p t i c  

f i l t e r   with  a  t h r e e   d e c i b e l   cut   of f   ( b r e a k )   f r e q u e n c y   of  o n e  

t h o u s a n d   KHz.  The  cut   of f   s l o p e   is  a g a i n   abou t   -20  dB  per  d e c a d e  

at  a  f r e q u e n c y   of  a b o u t   one  KHz  and  in  t h i s   way,  is  c a p a b l e   o f  

p r o v i d i n g   e f f e c t i v e   low  f r e q u e n c y   a t t e n u a t i o n .   The  c o m b i n a t i o n  

of  the  low  pass   f i l t e r   80  and  the  high  pass   f i l t e r   82  e f f e c t i v e l y  

forms  a  band  pass   f i l t e r   c o m b i n a t i o n   with  a  s p e c t r a l   b a n d w i d t h   o r  

r e s p o n s e   of  abou t   6.5  KHz. 

The  o u t p u t   of  the  high  pass   f i l t e r   is  i n t r o d u c e d   i n t o   t h e  

ga in   a m p l i f i e r   14  which  is  l i n e a r   with  a  f i xed   ga in   of  a b o u t  

1 0 . 9 4 .  

The  ga in   a m p l i f i e r   has  an  o u t p u t   c o n n e c t e d   to  d i s c r e t i z e r  

'24,   which  may  be  a  S c h m i t t   t r i g g e r   i n v e r t e r .   The  d i s c r e t i z e r   24 

o p e r a t e s   as  the  i n t e r f a c e   be tween   the  ana log   and  d i g i t a l   p o r t i o n s  

of  the  c i r c u i t   and  is  d e s i g n e d   to  p r o v i d e   an  o u t p u t   o f  



r e c t a n g u l a r l y   shaped   p u l s e s   be tween  about   OV  and  10V  from  t h e  

ana log   o u t p u t   of  the   ana log   p o r t i o n   of  the  c i r c u i t ,   and  a l s o  

e l i m i n a t e s   low  l e v e l   b a c k g r o u n d   n o i s e   w i t h i n   the  s p e c t r a l   band  o f '  

the  c i r c u i t .   The  d i s c r e t i z e r   24  is  a l s o   p r o v i d e d   with  an  o u t p u t  

l i n e   32  which  is  c a p a b l e   of  being  i n t r o d u c e d   i n t o   the  d i g i t a l  

c i r c u i t   p o r t i o n .  

The  p o t e n t i o m e t e r   70  is  p r e f e r a b l y   e x t e r n a l l y   l o c a t e d   t o  

e n a b l e   a  u se r   to  c o m p e n s a t e   for  b a c k g r o u n d   n o i s e   and  p r o v i d e   a 

d e s i r e d   d e g r e e   of  s e n s i t i v i t y .   A  l i g h t   e m i t t i n g   d i o d e   84  l o c a t e d  

at  the  d i s c r e t i z e r   would  be  t u rned   off   and  on  with  r e s p e c t   to  t h e  

s e n s i t i v i t y   when  the  p o t e n t i o m e t e r   70  is  a d j u s t e d   so  t h a t ,   a n  

optimum  c o n d i t i o n   is  a c h i e v e d .   The  low  pass  f i l t e r   is  d e s i g n e d  

for  a  cut  o f f   at   a b o u t   300  Hz  a l t h o u g h   i t   cou ld   have  a  low  c u t  

off   p o i n t   as  low  as  a  100  Hz.  The  h igh  pass   f i l t e r   is  d e s i g n e d  

with  a  cut  of f   f r e q u e n c y   of  about   7.5  KHz  a l t h o u g h   i t   could   h a v e  

a  high  cut  off   f r e q u e n c y   as  much  as  20  KHz  or  g r e a t e r .  

The  d i g i t a l   c i r c u i t   p o r t i o n   22  in  one  embod imen t ,   is  m o r e  

f u l l y   i l l u s t r a t e d   in  F i g u r e   4.  This  c i r c u i t   p o r t i o n   22  in  F i g u r e  

4  can  a l s o   be  r e f e r r e d   to  as  a  t ime  d e l a y   and  o u t p u t   c i r c u i t  

s e c t i o n   and  r e c e i v e s   the  o u t p u t   l i n e   32  from  the  a m p l i f i e r  

c i r c u i t   p o r t i o n   or  o t h e r w i s e   the  o u t p u t   l i n e   32'  from  the  c i r c u i t  

p o r t i o n   2 2 ' .  

The  t ime  d e l a y   and  o u t p u t   c i r c u i t   22  a l s o   c o m p r i s e s   a  f i r s t  

c o u n t e r   90  hav ing   an  o u t p u t   c o n n e c t e d   t h rough   an  i n v e r t i n g   NOR 

g a t e   92  to  a  second  c o u n t e r   94.  The  c o u n t e r s   90  and  92  a r e  

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

c o u n t e r   could  be  s u b s t i t u t e d   for   the  two  c o u n t e r s   90  and  9 4 .  



The  f i r s t   of  the  c o u n t e r s   90  r e c e i v e s   an  i n p u t   t h r o u g h   a  NOR 

g a t e   96  from  a  s o l i d   s t a t e   t imer   98.  The  NOR  g a t e   96  can  be  

c o n s i d e r e d   to  form  p a r t   of  the  t i m e r   to  c o n s t i t u t e   a  t i m e r  

c i r c u i t   100.  The  g a t e   96  s e r v e s   as  a  d i s a b l e   g a t e   in  o r d e r   t o  

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

The  o u t p u t   of  the  t i m e r   94  is  c o n n e c t e d   to  a  d e c o d e r   NAND 

ga te   102  which  s e r v e s   as  a  d e c o d e r   and  a l l o w s   the  t i m e r   94  t o  

f u n c t i o n   as  a  d i v i d e r   by  six  c o u n t e r .   The  o u t p u t   of  the  d e c o d e r  

ga te   102  is  c o n n e c t e d   t h r o u g h   a n o t h e r   NOR  g a t e   104  to  a  t h i r d  

so ld   s t a t e   c o u n t e r   f u n c t i o n i n g   as  a  t i m e r   106,  and  c o n n e c t e d   t o  

the  t i m e r   106  is  a  m a n u a l l y   o p e r a b l e   s o l i d   s t a t e ,   p r o g r a m a b l e  

t iming   s w i t c h   108  to  p e r m i t   e x t e r n a l   c o n t r o l   over   a  p r e d e t e r m i n e d  

t ime  p e r i o d   which  may  be  m a n u a l l y   a d j u s t e d .  

An  o u t p u t   of  the   c o u n t e r   106  is  c o n n e c t e d   to  a  f l i p - f l o p   110 

and  a l s o   to  p a r t   of  a  f e e d b a c k   c i r c u i t   112,  i n c l u d i n g   a  NAND  g a t e  

114  which  s e r v e s   as  an  i n v e r t e r   or  i n v e r t i n g   g a t e .   This  g a t e   114 

is  c o n n e c t e d   to  a n o t h e r   NAND  g a t e   116  and  an  i n v e r t i n g   g a t e   118 .  

The  g a t e   116  r e c e i v e s   an  i n p u t   from  the  f l i p - f l o p   116  and  a l s o  

from  the  o u t p u t   of  the   a m p l i f i e r   38.  The  o u t p u t   of  the  g a t e   118 

is  i n t r o d u c e d   back  i n t o   the  t h i r d   c o u n t e r   106  in  o r d e r   t o  

c o m p l e t e   the  f e e d b a c k   p a t h .   The  f l i p - f l o p   110  has  a l s o   one  i n p u t  

to  the  NOR  g a t e   9 6 .  

The  o u t p u t   of  the   f l i p - f l o p   110  is  c o n n e c t e d   t h rough   an  

i n v e r t i n g   b u f f e r   a m p l i f i e r   120  to  a  r e l a y   e . g . ,   the  e l e c t r i c a l  

s o l i d   s t a t e   s w i t c h i n g   r e l a y   36.  The  r e l a y   is  o p e r a b l e   by  means  

'of  an  o p t i c a l l y   i s o l a t e d   t r i a c   126  and  is  p r o v i d e d   with  o u t p u t  

t e r m i n a l s   128  for   c o n n e c t i o n   to  a  s u i t a b l e   load  3 8 .  

The  load  38  as  i n d i c a t e d   above ,   may  adopt   any  e l e c t r i c a l l y  



o p e r a b l e   d e v i c e   or  e q u i p m e n t ,   e .g .   l i g h t s ,   a i r - c o n d i t i o n i n g  

e q u i p m e n t ,   e t c .   When  the  c i r c u i t   d e t e c t s   sound  over   a  c e r t a i n  

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

p r e d e t e r m i n e d   t ime  p e r i o d ,   i t   g e n e r a t e s   a  s i g n a l   which  is  an  

enab le   s i g n a l   to  o p e r a t e   the  equ ipmen t   and  when  no  sound  i s  

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

cuts   power  to  the  e q u i p m e n t .  

The  d i s c r e t i z e r   24  c l e a r s   the  f i r s t   and  second   c o u n t e r s   90 

and  94,  r e s p e c t i v e l y ,   and  r e s e t s   the  t h i r d   c o u n t e r   96  and  t h e  

f l i p - f l o p   110  as  wel l   as  e n e r g i z e s   the  s o l i d   s t a t e   r e l a y   36.  

This  d e c o d e r   is  c a p a b l e   of  d e t e c t i n g   for  e x a m p l e ,   s ix   c o u n t s   and  

then  s h i f t s   to  a  ze ro   l e v e l .   When  the  c o u n t e r   106  r e a c h e s   a 

maximum  c o u n t ,   i t s   o u t p u t   wi l l   s h i f t   to  a  zero  l e v e l   and  t h e r e b y  

t u r n s   off   the   f l i p - f l o p   110  which,   e n e r g i z e s   the  r e l a y   36 

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

106  g e n e r a t e s   a  s i g n a l   which  e n a b l e s   the  c l o c k   t h r o u g h   Nor  g a t e  

96.  The  d i s e n a b l e   s i g n a l   t u r n s   off   the  r e l a y   to  d i s c o n t i n u e  

power  to  the  l o a d .  

The  f l i p - f l o p   110  can  t u r n   on  the  s o l i d   s t a t e   r e l a y   36  and  

t h e r e b y   f u n c t i o n s   as  a  l a t c h .   I t   is  r e s e t   as  soon  as  the  n o i s e  

is  d e t e c t e d   as  be ing   above  the  t h r e s h o l d   l e v e l .   T h u s ,  t h e   f l i p -  

f lop   110  r e m a i n s   r e s e t   u n t i l   the  p r e d e t e r m i n e d   t ime  p e r i o d ,   s e t  

th rough   the  m a n u a l l y   o p e r a b l e   s o l i d   s t a t e   t ime  d e l a y   m e c h a n i s m  

58,  has  e x p i r e d .  

The  f i r s t   and  second  c o u n t e r s   90  and  94,  the  d e c o d e r   g a t e  

102,  and  the  t h i r d   c o u n t e r   106  form  an  a d j u s t a b l e   t ime  d e l a y  

c i r c u i t .   The  b a s i c   t i m e - b a s e   is  s u p p l i e d   by  the  t i m e r   98.  The 



count   of  the   t h i r d   c o u n t e r   106  is  se t   by  the  p r o g r a m a b l e   s w i t c h  

108  which  a l l o w s   for   the  p r o g r a m a b l e   time  d e l a y .   The  o u t p u t   o f  

the  JK  f l i p - f l o p   110  is  se t   by  the  t i m i n g   c i r c u i t   which  r e c e i v e s  

the  o u t p u t   from  the  t h i r d   c o u n t e r   106.  The  s e t t i n g   of  the  f l i p -  

f lop   110  d i s a b l e s   the  o u t p u t   from  the  t i m e r   98,  thus   p r e v e n t i n g  

the  t imer   c i r c u i t   from  c o u n t i n g   any  f u r t h e r .   The  o u t p u t   of  t h e  

JK  f l i p - f l o p   110,  when  s e t ,   e n a b l e s   the  o u t p u t   of  the  s o l i d   s t a t e  

r e l a y   36  t h r o u g h   the  i n v e r t i n g   b u f f e r .  

The  e n t i r e   s y s t e m   may  be  r e s e t   from  the  o u t p u t   of  t h e  

d i s c r e t i z e r   24.  Whenever  a  s i g n a l   which  is  above  the  S c h m i t t  

t r i g g e r   t h r e s h o l d   is  r e c e i v e d   from  the  a m p l i f i e r ,   a l l   of  t h e  

c o u n t e r s   and  the   f l i p - f l o p   110  a re   r e s e t   to  z e r o ,   t h e r e b y  

r e s t a r t i n g   the   t ime  d e l a y .   This  a c t i o n   w i l l   a l s o   e n e r g i z e   t h e  

s o l i d   s t a t e   r e l a y   36.  The  s o l i d   s t a t e   r e l a y   36  w i l l   only  be  i n  

the  "on"  c o n d i t i o n   as  long  as  n o i s e   l e v e l s   from  the  a m p l i f i e r   a r e  

above  the  S c h m i t t   t r i g g e r   t h r e s h o l d s .   During  p e r i o d   o f  

i n a c t i v i t y ,   and  d e p e n d i n g   upon  which  t ime  p e r i o d   has  b e e n  

s e l e c t e d ,   the   t i m i n g   c i r c u i t r y   w i l l   t i m e - o u t ,   t h e r e b y   s e t t i n g   t h e  

o u t p u t   of  the  f l i p - f l o p   110  and  t u r n i n g   off   the   s o l i d   s t a t e   r e l a y  

3 6 .  

F i g u r e   5  i l l u s t r a t e s   a  m o d i f i e d   form  of  d i g i t a l   c i r c u i t  

p o r t i o n   22  which  r e c e i v e s  a n   i n p u t   over   the  o u t p u t   l i n e   from  t h e  

d i s c r e t i z e r   24  and  which  is  i n t r o d u c e d   i n t o   a  NOR  g a t e   134,  t h e  

l a t t e r   of  which  a l s o   r e c e i v e s   an  i n p u t   from  a  c o u n t e r   136.  The 

c o u n t e r   136  is  d e s i g n e d   to  r e p l a c e   the  two  c o u n t e r s   90  and  94  i n  

F i g u r e   4.  The  o u t p u t   of  the  i n v e r t e d   NOR  g a t e   134  is  d i r e c t e d   t o  

a  second  c o u n t e r   138  and  the  l a t t e r ,   of  which ,   f u n c t i o n s   in  a 

manner  s i m i l a r   to  the  c o u n t e r   96.  The  c o u n t e r   138  a l s o   f u n c t i o n s  



as  a  t imer   and  is  p r o v i d e d   with  a  t i m i n g   swi t ch   140  c o n n e c t e d  

t h e r e t o .  

The  c i r c u i t   22  a l s o   employs  a  t imer   c i r c u i t   142  s i m i l a r   t o  

the  t i m e r   c i r c u i t   100.  The  t i m e r   c i r c u i t   142  i n c l u d e s   a  s o l i d  

s t a t e   t iming   ch ip   144  p r o v i d e d   with  a  r e s i s t i v e - c a p a c t i v e   n e t w o r k  

as  i l l u s t r a t e d .   The  o u t p u t   of  the  t i m i n g   c i r c u i t   142  is  d i r e c t e d  

to  a  NOR  g a t e   146  which  r e c e i v e s   an  i n p u t   from  a  s w i t c h i n g  

c i r c u i t   148.  The  o u t p u t   of  the  NOR  ga t e   146  is  i n t r o d u c e d ,   as  a n  

i n p u t ,   i n to   the   f i r s t   c o u n t e r   136.  Thus,  the  c o n s t r u c t i o n   of  t h e  

t iming   c i r c u i t   142  and  the  NOR  g a t e   146  is  s i m i l a r   to  t h a t   of  t h e  

c o u n t e r   90  and  the  NOR  g a t e   9 2 .  

The  t i m e r   142  is  c o n f i g u r e d   as  an  a t a b l e   m u l t i v i b r a t o r   w i t h  

a  r e c t a n g u l a r   o u t p u t   wave  form,  p e r f e r a b l y   be tween   0  and  10  v o l t s  

and  with  a  t ime  p e r i o d   of  abou t   6  s e c o n d s .   The  f r e q u e n c y   of  t h e  

t imer   is  d e t e r m i n e d   by  a  p a i r   of  r e s i s t o r s   149  and  150  in  a 

v o l t a g e   d i v i d i n g   n e t w o r k   a long  with  a  c a p a c i t o r   151.  The  o u t p u t  

of  the  t i m e r   142  t h r o u g h   the  NOR  g a t e   146  is  a  c o m p l i m e n t   of  t h e  

a c t u a l   o u t p u t   of  the  t imer   142  if  the  o t h e r   i n p u t   i n t o   the  NOR 

g a t e   were  a  low  or  l o g i c   zero  l e v e l .  

The  o u t p u t   of  the  t imer   c i r c u i t   142  is  i n t r o d u c e d   i n to   t h e  

c o u n t e r   136,  p r e f e r a b l y   an  a  d i v i d e   by  ten  u p - c o u n t e r .   Thus,  t h e  

c o u n t e r   146  w i l l   p r o d u c e   an  o u t p u t   a f t e r   10  c o u n t s   ( a p p r o x i m a t e l y  

60  s e c o n d s )   t h e r e b y   caus ing   the  c o u n t e r   138  to  i n c r e m e n t   by  o n e .  

The  c o u n t e r   138  is  p r e f e r a b l y   a  d i v i d e - b y - s i x t e e n   u p - c o u n t e r .  

C e r t a i n   i n p u t s   to  the  c o u n t e r   138  are   p r o g r a m a b l e   i n p u t s   from  t h e  

t iming   s w i t c h   140,  which  can  be  a d j u s t e d   to  p r o v i d e   a  t i m e  

i n t e r v a l   of  abou t   1  to  15  m i n u t e s   in  u n i t s   of  one  m i n u t e  



i n c r e m e n t s .   The  c o u n t e r   138  a c t u a l l y   b e g i n s   a  count   with  a 

number  programmed  by  the  s w i t c h e s   140  and  a lways   ends  with  t h e  

count   of  15  or  w h a t e v e r   is  e l e c t e d   and  p r e p r o g r a m m e d   as  t h e  

h i g h e s t   number  of  a  c o u n t .  

The  s w i t c h i n g   c i r c u i t   148  e f f e c t i v e l y   o p e r a t e s   as  an  o u t p u t  

s w i t c h i n g   c i r c u i t   and  r e c e i v e s   an  o u t p u t   from  the  main  t imer   138 

th rough   an  i n v e r t i n g   NOR  g a t e   150  and  is  c o m p r i s e d   of  a  p a i r   o f  

JK  f l i p - f l o p s   152  and  154.  These  f l i p - f l o p s   152  and  154  e a c h  

p r o v i d e   e l e c t r i c a l   s i g n a l s   to  one  or  more  a m p l i f i e r s   156  and  158 

and  which  a re   c o n n e c t e d   to  r e l a y s   (no t   shown) .   When  the  f l i p -  

f l o p s   152  and  154  a re   s h i f t e d   to  the  s e t   s t a t e ,   they  w i l l   p r o v i d e  

an  e l e c t r i c a l   o u t p u t   s i g n a l   which  is  a m p l i f i e d   by  the  a m p l i f i e r s  

156  and  158  and  t h i s   s i g n a l   c a u s e s   the  e l e c t r i c a l l y   o p e r a b l e  

e q u i p m e n t   to  be  d e - e n e r g i z e d .  

A  c a p a c i t o r   160  is  c o n n e c t e d   a c r o s s   the  o u t p u t   of  the  NOR 

g a t e   134  and  the  i n p u t   to  the  f l i p - f l o p   154  and  is  g r o u n d e d .   The 

c a p a c i t o r   160  o p e r a t e s   as  a  p u l s e   s t r e t c h e r   and  f u n c t i o n s   as  a 

low  pass   f i l t e r .   This  p r e v e n t s   a  na r row  p u l s e   from  i n a d v e r t e n t l y  

t r i g g e r i n g   the  a p p a r a t u s   and  thus   makes  the   a p p a r a t u s   m o r e  

r e l i a b l e .  

When  the  c o u n t e r   138  beg ins   a  c o u n t   and  ends  with  t h e  

h i g h e s t   number  of  c o u n t ,   a  s i g n a l   is  t r a n s m i t t e d   to  the  JK  f l i p -  

f lop   152  in  the   o u t p u t   c i r c u i t   48  t h r o u g h   a  NOR  g a t e   i n v e r t e r   150 

which  c a u s e s   the   JK  f l i p - f l o p   154  to  i m m e d i a t e l y   s e t .   A  low 

l e v e l   s i g n a l   from  the  ana log   c i r c u i t   p o r t i o n   i m m e d i a t e l y   r e s e t s  

the  c o u n t e r   136  as  wel l   as  each  of  the  f l i p - f l o p s   152  and  154 .  

This  same  s i g n a l   a l s o   p r e s e t s   the  c o u n t e r   138  in  a c c o r d a n c e   w i t h  

the  code  i n t r o d u c e d   by  the  m a n u a l l y   o p e r a b l e   s w i t c h e s   1 4 0 .  



The  f l i p - f l o p   154  s e t s   the  f l i p - f l o p   152  and  a l s o   a c t s   a s  a  

1 - c o u n t   de lay   d u r i n g   the  t iming  p e r i o d ,   t h a t   is  the   p e r i o d   b e f o r e  

the  c o u n t e r   138  is  r e s e t   and  the  f l i p - f l o p   152  is  s e t .   As  t h e  

f l i p - f l o p   154  is  s e t ,   i t s   p o s i t i v e   going  o u t p u t   p u l s e   goes  h i g h  

and  the  lower   or  n e g a t i v e   going  o u t p u t   p u l s e   goes  low.  The 

p o s i t i v e   going  p u l s e   causes   the  o u t p u t   of  the  NOR  g a t e   150  to  go  

low  which  p r e l o a d s   the  c o u n t e r   138  and  a l s o   c l e a r s   the  f l i p - f l o p  

154.  The  f l i p - f l o p   152,  which  may  have  a l r e a d y   p r e v i o u s l y  

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

f l i p - f l o p   154,  the   lower  or  i n v e r t e d   p u l s e   goes  high  wh ich  

t h e r e b y   s e t s   the  f l i p - f l o p   152.  When  the  f l i p - f l o p   152  is  s e t ,  

i t s   Q  or  p o s i t i v e   o u t p u t ,   t h a t   is  the   uppe r   o u t p u t ,   goes  h i g h  

which  d i s e n a b l e s   the  c l o c k   i n p u t   from  the  c o u n t e r   142  to  t h e  

c o u n t e r   136.  A c c o r d i n g l y ,   any  f u r t h e r   c o u n t i n g   is  i n h i b i t e d .  

In  a c c o r d a n c e   with  the  above  o u t l i n e d   c o n s t r u c t i o n ,   a  s t e a d y  

s t a t e   c o n d i t i o n   then  r e s u l t s   with  the  coun t   or  both  of  t h e  

c o u n t e r s   136  and  138  being  i n h i b i t e d .   The  f l i p - f l o p   154  is  s e t  

and  the  o u t p u t   of  the  f l i p - f l o p   152  is  c o n n e c t e d   to  the  r e l a y .  

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

the  a m p l i f i e r   which  w i l l   c l e a r   the  c o u n t e r   136,  t h e r e b y  

p r e l o a d i n g   the  c o u n t e r   138.  This  w i l l   a l s o   c l e a r   both  of  t h e  

f l i p - f l o p s   and  enab l e   the  c l o c k i n g   p u l s e s   from  the  t i m e r   142  t o  

f u r t h e r   e n e r g i z e   each  of  the  r e l a y s .  



1.  Apparatus  for  monitoring  the  presence  of  human  a c t i v i t y  
in  an  environment  comprising  a  passive  sensing  device  responsive  t o  

energy  r e su l t ing   from  such  human  a c t i v i t y   and  an  output  c i r c u i t  

generating  signals  cont ro l led   by  the  sensing  device  c h a r a c t e r i z e d  

by  a  counter  connected  to  the  sensing  device  and  a  clock  gene ra to r  
supplying  said  counter,  the  counter  being  connected  to  count  a 

predetermined  time  in terva l   and  to  r e - s t a r t   the  said  i n t e r v a l  

whenever  a  signal  is  received  from  the  sensing  device,  the  ou tput  
c i r cu i t   being  connected  to  the  counter  and  constructed  to  c o n t r o l  

the  supply  of  power  to  a  load  and  to  de-energize  the  load  when 

no  signal  is  received  within  the  predetermined  i n t e r v a l .  

2.  Apparatus  as  claimed  in  claim  1  wherein  time  delay  c o n t r o l  

means  is  opera t ive ly   connected  to  said  counter  to  adjust  the  p r e -  
determined  time  i n t e r v a l .  

3.  Apparatus  as  claimed  in  claim  2  wherein  the  time  delay  c o n t r o l  

means  is  manually  a d j u s t a b l e .  

4.  Apparatus  as  claimed  in  any  of  claims  1  to  3  comprising  s i g n a l  

generat ing  means  opera t ive ly   associa ted  with  said  sensing  device  f o r  

generating  a  signal  upon  the  detect ion  of  sound  in  the  s p e c i f i e d  
environment.  

5.  Apparatus  as  claimed  in  claim  4  including  s e n s i t i v i t y   c o n t r o l  

means  opera t ive ly   connected  to  said  signal  generating means  to  a d j u s t  
and  c o n t r o l ' t h e   s e n s i t i v i t y   of  the  apparatus  to  account  for  background 
n o i s e .  

6.  Apparatus  as  claimed  in  claim  4  comprising  logic  c i r c u i t  m e a n s  

opera t ive ly   connected  to  said  counter  and  output  c i r c u i t   to  determine 

if  there  was  no  sound  for  at  least   the  predetermined  time  i n t e r v a l ,  
and  causing  said  output  c i r c u i t   to  provide  a  responsive  a c t i o n .  



7.  Apparatus  as  claimed  in  claims  4,  5  or  6  comprising  low  pas s  
f i l t e r   means  for  f i l t e r i n g   out  low  frequency  components  of  t he  

signal  and  using  a  portion  of  the  signal  more  r epresen ta t ive   of  human 

a c t i v i t y .  

8.  Apparatus  as  claimed  in  any  of  the  preceding  claims  wherein 
said  passive  sensing  means  senses  for  sound  of  the  type  a s s o c i a t e d  

with  physical  ac t iv i ty   normally  associa ted   with  the  presence  of  a 
human  being  in  a  speci f ied   environment  and  thereby  also  r ecogn iz ing  
a  lack  of  such  ac t iv i ty   during  a  predetermined  time  in te rva l   w i thou t  

generating  or  relying  upon  a  standing  wave  for  such  sensing,  and 

which  also  does  not  rely  upon  generat ion  of  any  signal  by  s a i d  

apparatus  to  be  introduced  into  said  speci f ied   environment  and  which 

signal  must  be  detected  or  i n t e r rup ted   in  the  speci f ied   environment 
for  o p e r a t i o n .  

9.  Apparatus  as  claimed  in  claim  8  wherein  the  output  c i r c u i t  

comprises  a  relay  means  coupled  to  the  e l e c t r i c a l l y   ope rab l e  dev ice  
and  controls   the  e l e c t r i c a l   power  del ivered  to  the  e l e c t r i c a l l y  
operable  device  in  response  to  the  occurrance  of  the  presence  of  a  
human  be ing .  

10.  Apparatus  as  claimed  in  any  of  the  preceding  claims  wherein 

said  counter  comprises:  
(a)  a  f i r s t   counter  opera t ive ly   connected  to  said  c lock ing  

c i r c u i t   means  to  i n i t i a t e   a  counting  operation  upon  detect ion  of  sound 

in  said  predetermined  time  in te rva l   in  said  specif ied  environment,  
and 

(b)  a  second  counter  opera t ive ly   connected  to  said  f i r s t  

counter  to  reset   a  counting  operation  in  response  to  a  lack  of  sound 

in  said  predetermined  time  i n t e r v a l .  

11.  Apparatus  as  claimed  in  claim  10  wherein  the  f i r s t   counter  

provides  a  rectangular   wave  determining  a  count  period,  for  example 

one  second,  and  the  second  counter  is  configured  to  count  to  a  c e r t a i n  

modulo  number,  for  example  s i x .  
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