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(54)  Improvements  relating  to  television  audience  research  systems. 
  System  and  apparatus  for  television  audience  research 
in  relation  to  use  of  V.C.R.,  live  T.V.  or  cable  T.V.,  including  a 
signature  generator  associated  with  an  encoder  related  to  a 
series  of  programmes  or  channels  available  to  the  television 
audience,  apparatus  to  substitute  the  signature  frequency  for 
the  UHF  or  VHF  signals  received  by  a  television  receiver 
tuner  or  V.C.R.  tuner  and  apparatus  already  present  in  the 
T.V.  or  V.C.R.  to  accept  the  signature  frequency  to  the 
exclusion  of  all  others  and  a  decoder  collecting  output 
intelligence  contained  in  the  signature  to  establish  whether 
the  T.V.  or  V.C.R.  is  switched  to  a  particular  program 
representative  of  the  signature.  The  encoder  may  be  variable 
to  provide  a  sweep  of  frequencies  and  signatures  representa- 
tive  of  all  channels  in  the  viewing  area  and  multiple  decoders 
may  be  used  one  for  each  receiver  feeding  into  a  multiplexer. 





This   i n v e n t i o n   r e l a t e s   to  a  s y s t e m   f o r   c o l l e c t i n g  

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

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

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

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

r e p l a y e d   in  the   h o m e .  

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

t e l e v i s i o n   u s e ,   i t   has   b e e n   common  p r a c t i c e   to  use   a  s o  

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

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

w a t c h e d   is   an  ON-AIR  or  l i v e   t r a n s m i s s i o n   a t   t he   t i m e   t h a t  

i t   is  a c t u a l l y   b e i n g   b r o a d c a s t   or   is   b e i n g   t r a n s m i t t e d  

c u r r e n t l y   v i a   c a b l e   n e t w o r k s   in  r e a l   t i m e .  

The  c o n v e n t i o n a l   TV  m e t e r   has   a  s e v e r e   l i m i t a t i o n  

in  r e s p e c t   of  p r o g r a m m e s   w h i c h   we re   p r e - r e c o r d e d   some  h o u r s ,  

d a y s   or   weeks   e a r l i e r   t h a n   t h e   t i m e   a t   w h i c h   t he   v i e w e r   i s  

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

medium  as  would   be  t he   c a s e   when  a  v i d e o   c a s s e t t e   r e c o r d e r  

( V . C . R . )   is  in  u s e .   In  s u c h   c i r c u m s t a n c e s   the   c o n v e n t i o n a l  

TV  m e t e r   may  be  a b l e   to  r e c o r d   t h a t   a  V . C . R .   was  b e i n g   u s e d  

b u t   i t   wou ld   be  i n c a p a b l e   of  i d e n t i f y i n g   t h e   n a t u r e   of   t h e  

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

to  be  o n l y   a  few  m i n u t e s   o l d .   N e i t h e r   c o u l d   i t   i d e n t i f y   t h e  

TV  c h a n n e l   w h i c h   had  o r i g i n a l l y   b r o a d c a s t   i t   or   t h e   c a b l e  

c h a n n e l   in  the   c a s e   of  c a b l e   TV.  

F u r t h e r m o r e   t he   c o n v e n t i o n a l   TV  m e t e r   has   a n o t h e r  

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

d e t a i l s   of  l i v e   ON-AIR  t r a n s m i s s i o n s   c u r r e n t l y   b e i n g  

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

a d v e r t i s e m e n t   as  t h e y   a r e   b e i n g   s e e n   ON-AIR.   I t   i s  a l s o  

u n a b l e   to  i d e n t i f y   a  V . C . R .   p l a y b a c k   of  a  p a r t i c u l a r  

a d v e r t i s e m e n t   b e i n g   p a i d   f o r   by  an  a d v e r t i s e r   f o r   whom  d a t a  

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



The  i n v e n t i o n   has   a  p r i m e   o b j e c t i v e ,   t he   p r o v i s i o n  

of   s o - c a l l e d   V . C . R .   TV  m e t e r s   f o r   c o l l e c t i n g   s t a t i s t i c s   f o r  

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

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

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

p l a y e d   b a c k .  

F u r t h e r   o b j e c t i v e s   of   t h e   i n v e n t i o n   i n c l u d e   m e a n s  

of   e s t a b l i s h i n g :  

( i )   The  t i m e   a  V . C . R .   r e c o r d i n g   was  made  in   t h e  

h o m e .  

( i i )   The  c h a n n e l   f r o m   w h i c h   t h e   r e c o r d i n g   w a s  

r e p r o d u c e d .  

( i i i )   The  i d e n t i t y   of   an  a d v e r t i s e m e n t   b e i n g   v i e w e d  

l i v e   o r   d u r i n g   V . C . R .   p l a y b a c k ,   o r   a t   t h e   t i m e   t h e  

a d v e r t i s e m e n t   i s   b e i n g   c r e a t e d .  

( i v )   W i t h   a  s i n g l e   m e t e r ,   a  m u l t i p l i c i t y   o f  

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

a  g i v e n   m o m e n t   by  a  m u l t i p l i c i t y   of   TV  r e c e i v e r s   or  V . C . R ' s  

s h a r i n g   a  common  s i g n a l   d i s t r i b u t i o n   n e t w o r k   f rom  a n t e n n a   o r  

c a b l e .  

E x a m p l e   1.  A  V . C . R .   t e l e v i s i o n   c o m b i n a t i o n   may  be  u s i n g  

two  d i f f e r e n t   c h a n n e l s   a t   t h e   same  t i m e ,   one  t o  

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

w a t c h e d .  

E x a m p l e   2.  In  a  m u l t i - s e t   home  s e v e r a l   T V ' s   may  be  in  u s e  

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

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

o b j e c t i v e s   a r e   a t t a i n e d   u s i n g   the   one  t e c h n i q u e   of   i n j e c t i n g  

known  c o d e s   ( s i g n a t u r e s )   i n t o   t h e   i n t e l l i g e n c e   b e i n g  

r e c e i v e d   r e c o r d e d   o r   c r e a t e d ;   s u c h   c o d e s   to   be  r e c o v e r e d  

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

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

d e s c r i p t i v e   code   o r   m a r k e r   i n d i c a t i n g   a  r a n g e   of  d a t a   o r  
i n f o r m a t i o n .  



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

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

i n t o   a  t e l e v i s i o n / V . C . R .   i n s t a l l a t i o n   e n c o d i n g   s a i d   m a r k e r  

c o d e s   d e t e c t i n g   and  d e c o d i n g   s a i d   c o d e s   in  t h e  

t e l e v i s i o n / V . C . R .   i n s t a l l a t i o n   in  r e a l   or  s u b s e q u e n t   t i m e   t o  

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

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

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

r e s e a r c h .  

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

t h e   l a b o r a t o r y   or   s t u d i o ,   s u b l i m i n a l   c o d e s   may  be  a d d e d   t o  

t h e   sound   t r a c k .   T h e s e   c o d e s   may  c o m p r i s e   an  i n d e n t i f i e r  

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

a  p a r t i c u l a r   a d v e r t i s e m e n t   in  a  s e r i e s   of  many  by  t h e   s a m e  
a d v e r t i s e r .   The  c o d i n g   is   r e p e a t e d   f r e q u e n t l y   t h r o u g h o u t  
t h e   t a p e   r e c o r d i n g   of   the   a d v e r t i s e m e n t ,   say   b e t w e e n   10  a n d  

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

b u t   more  or  l e s s   as  may  be  deemed   n e c e s s a r y .  
The  r e c o r d i n g   t a p e   or  f i l m   is   t h e n   p r o v i d e d   by  t h e  

a d v e r t i s e r   to  t h e   v a r i o u s   t e l e v i s i o n   c h a n n e l s   and  c a b l e  

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

a d v e r t i s e m e n t .  

The  c o d e s   c o u l d   a l t e r n a t i v e l y   be  c o d e d   s u b l i m i n a l l y  

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

p i c t u r e   i n f o r m a t i o n .   By  way  of  e x a m p l e   o n l y   and  no t   as  t h e  

o n l y   m e t h o d   p o s s i b l e ,   a  s i n g l e   r ed   f r a m e   ( s a y )   f o l l o w e d   b y  
50  a d v e r t i s e m e n t   f r a m e s   f o l l o w e d   by  ( s a y )   a  g r e e n   f r a m e   a n d  

a n o t h e r   50  a d v e r t   f r a m e s   t h e n   ( s a y )   a  b l u e   f r a m e   and  50  m o r e  
a d v e r t   f r a m e s   and  so  on  ad  i n f i n i t u m   c o u l d   p r o v i d e   s e v e r a l  

h u n d r e d   i d e n t i f i e r s .  

Yet  a g a i n   i t   would   be  p r a c t i c a l   to  r e p r e s e n t   t h e  

c o d e s   as  d i g i t a l   i n f o r m a t i o n   b e t w e e n   f r a m e s   in  t he   f l y b a c k  

p e r i o d   of  t he   v i d e o   i n f o r m a t i o n   b u t   t h i s   may  no t   a l w a y s   b e  

e x p e d i e n t .  



W h a t e v e r   t he   c h o s e n   m e t h o d ,   i t   is   o n l y   n e c e s s a r y   t o  

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

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

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

s u b s e q u e n t   o n w a r d   t r a n s m i s s i o n   or  r e p o r t i n g   to  a  c e n t r a l  

c o m p u t e r   w h i c h   can   t h e n   l o o k   up  the   c o d e s   and  d e t e r m i n e   t h e  

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

t i m e   o r   s u b s e q u e n t l y   p l a y e d   b a c k   a t   some  l a t e r   t i m e .  

To  t h i s   i n f o r m a t i o n ,   t h e   V . C . R . / T V   m e t e r   may  a p p e n d  

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

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

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

o r i g i n a t e d .  

The  same  m e t h o d   i s   u s e d   in  t h e   i n v e n t i o n   to  a d d  

s u b l i m i n a l   c o d e s   to  t h e   r e c o r d i n g   m e d i u m   of   t he   V . C . R .   o r  

o t h e r   r e c o r d e r   when  in  t h e   p r o c e s s   of   t a p i n g   an  ON-AIR  o r  

ON-WIRE  p r o g r a m m e   m a g n e t i c a l l y .   Upon  p l a y b a c k   t h e   d e t e c t o r ,  

w h i c h   i s   of   t h e   t y p e   or   w h i c h   c o u l d   e v e n   be  t he   s a m e  

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

w i l l   a l s o   r e c o g n i s e   t he   c o d e s   a p p e n d e d   by  t h e   V . C . R . / T V  

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

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

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

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

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

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

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

I n  a   t y p i c a l   V . C . R .   i n s t a l l a t i o n   t h e   t e l e v i s i o n  

r e c e i v e r   may  be  t u n e d   to   one   c h a n n e l   w h i l s t   t h e   V . C . R .   t u n e r  

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

p u r p o s e   of   r e c o r d i n g .  

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

w o u l d   be  n e c e s s a r y .   On  t h e   o t h e r   hand   t h i s   i n v e n t i o n   a l l o w s  

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

s i n g l e   V . C . R . / T V   m e t e r   so  t h a t   in  f a c t   any   number   o f  

T e l e v i s i o n   r e c e i v e r s   or   V . C . R ' s   s h a r i n g   a  common  a n t e n n a  



s y s t e m   or  c a b l e   s y s t e m   may  be  m o n i t o r e d   by  a  s i n g l e   V . C . R / T V  

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

d i f f e r e n t   p r o g r a m m e s   a t   a n y  o n e   t i m e .  

At  t h e   t ime   t h a t   t he   r e c e i v e d   b r o a d c a s t   is  b e i n g  

r e c o r d e d ,   t he   d e t e c t o r   is   on  t h e   a l e r t   f o r   s u b l i m i n a l  

a d v e r t i s e r   c o d e s   p r e s e n t   on  t he   r e c e i v e d   s i g n a l   f rom  t h e  

o r i g i n a t i n g   s t a t i o n   or  c a b l e .   T h e s e   a r e   a l l o w e d   to  p a s s  

d i r e c t l y   to  t he   r e c o r d i n g   h e a d   of  V . C . R .   u n c h a n g e d   a n d  

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

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

V . C . R . / T V   m e t e r   a r e   i n h i b i t e d   so  as  to  a v o i d   c o n f u s i o n ,   o r  

c o n t a m i n a t i o n   of  t he   c o d e d   i n f o r m a t i o n .   The  m e t e r   g e n e r a t e d  

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

w h i l s t   t h e  p l a y b a c k   is  c o n t i n u i n g   so  t h a t   a t   a l l   t i m e s   t h e  

V . C . R . / T V   m e t e r   i s   a w a r e   of   t h e   i d e n t i t y   of   t he   m a t e r i a l  

( i n c l u d i n g   a d v e r t i s e m e n t )   b e i n g   p l a y e d   b a c k   and  e q u a l l y   i s  

a w a r e   of  t he   s o u r c e   of  t h e   p l a y - b a c k ,   u n l e s s   t h a t   s o u r c e   b e  

a  f i l m   or  s i m i l a r   p r e - r e c o r d e d   v i d e o   c a s s e t t e   no t   r e c e i v e d  

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

e v e n t   t he   V . C . R . / T V   m e t e r   i d e n t i f i e s   "VIDEO"  b e i n g   p l a y e d  

back   k n o w i n g   i t  t o   be  e i t h e r   a  FILM  or   VIDEO  by  i n f e r e n c e  

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

( t o   t he   V . C . R . / T V   m e t e r )   s u b l i m i n a l   c o d e s .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l  

h a v i n g   r e f e r e n c e   to  t he   a t t a c h e d   d i a g r a m s   in  w h i c h   F i g u r e   1 

is  a  b l o c k   d i a g r a m   of  a  V . C . R . / T V   m e t e r   d e p i c t i n g   t h o s e  

p a r t s   r e l a t i n g   to  t he   i n v e n t i o n   c o n c e p t   as  w i l l   become  c l e a r  

l a t e r .   O t h e r   more  c o n v e n t i o n a l   a s p e c t s   of  TV  m e t e r s   a r e   n o t  

s h o w n .  

F i g u r e s   l ( a )   and  l ( b )   show  o v e r a l l   s c h e m a t i c  

a r r a n g e m e n t s   of  a  V . C . R . / T V   m e t e r .  

F i g u r e   2  shows  a  g r a p h i c   r e p r e s e n t a t i o n   of  v i d e o  

s i g n a l s   p l a y e d   back   f rom  a  V . C . R .   on  a  f r a m e   by  f r a m e   b a s i s .  

F i g u r e   2a  shows   v i d e o   s i g n a l s   to  the   TV  r e c e i v e r ,  

the   m i s s i n g   p u l s e   20  and  g r e y   b l a n k i n g   f r a m e   2 1 .  



F i g u r e   2b  s h o w s   t h e   FSK  s i g n a l s   22  to  t h e   modem 

f rom  d e t e c t o r   " e " .  

F i g u r e   4  i s   a  b l o c k   d i a g r a m   d e p i c t i n g   a p p a r a t u s   f o r  

d e t e r m i n i n g   to  w h a t   c h a n n e l   a  TV  r e c e i v e r   is   t u n e d   a t   a  

g i v e n   m o m e n t .  

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

of  F i g u r e   4 .  

F i g u r e   6  s h o w s   a  b l o c k   d i a g r a m   of   a  f u r t h e r  

p r e f e r r e d   e m b o d i m e n t   f o r   u se   w i t h   a  m a r k e r   p u l s e .  

F i g u r e   7  i s   a  b l o c k   d i a g r a m   of   a  m u l t i p l e   c h a n n e l  

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

F i g u r e   l ( a )   s h o w s   one  p o s s i b l e   a r r a n g e m e n t   f o r   a  

V . C . R . / T V   m e t e r   e m b o d y i n g   t h i s   i n v e n t i o n .   F i g u r e   l ( a )   is   a n  

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

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

so  f a r   as  t h e y   may  r e l a t e   to  t h e   n o v e l   f e a t u r e s   of   t h e  

i n v e n t i o n .   The  m i c r o p r o c e s s o r   o r   c o m p u t e r   M  c o n t r o l s   t h e  

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

U n d e r   c o n t r o l   of   m i c r o p r o c e s s o r   o r   c o m p u t e r   M, 

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

f r e q u e n c i e s   a v a i l a b l e   to  t he   t e l e v i s i o n   r e c e i v e r   TV  a n d  

V . C . R .   t u n e r   VT  and  t h e   b r o k e n   l i n e   f rom  e n c o d e r   EA  m a y  

c a r r y   c o n f i r m a t o r y   i n f o r m a t i o n   b a c k   to  m i c r o p r o c e s s o r   o r  

c o m p u t e r   M. 

Each   c h a n n e l   s i g n a t u r e   is   a  u n i q u e   c o d e  

r e p r e s e n t a t i v e   o f   one   o f   t h e   c h a n n e l s   h e r e i n   c a l l e d   an  A 

t y p e   c o d e .   T h i s   c o d e   i s   i n j e c t e d   a t   IA  i n t o   t h e  r a d i o  

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

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

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

m o d u l a t e d .   When  f i n a l l y   d e m o d u l a t e d ,   e i t h e r   a t   p o i n t s   p  or  q  
t he   c o d e s   may  t h e n   be  d e c o d e d   by  t h e   A - T y p e   D e c o d e r   DA  t h u s  

r e l e a s i n g   b a c k   to  c o m p u t e r   o r   m i c r o p r o c e s s o r   M  t h e   i d e n t i t y  
of   t he   c h a n n e l s   to  w h i c h   V . C . R .   t u n e r   VT  or   t e l e v i s i o n  

r e c e i v e r   TV  a r e   t u n e d   e v e n   s h o u l d   t h e y   be  d i f f e r e n t  

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



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

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

The  c h a n n e l   code   (A  t y p e )   p r o d u c e d   by  t h e   d e c o d e r  

DA  is   u s e d ,   w h e n e v e r   t he   r e c o r d e r   is  o p e r a t i n g ,   to   a c t i v a t e  

e n c o d e r   EB  and  i n j e c t   i t   a t   IB  as  a  v i d e o   m o d u l a t e d   c a r r i e r .  

I t   c o u l d   e q u a l l y   be  a  s o u n d   m o d u l a t e d   c a r r i e r   a n d  

c o n s t i t u t e s   a  t y p e   -B  c o d e .   T h i s   code   is  t h e n   i m p r e s s e d   o n  

the   m a g n e t i c   r e c o r d i n g   w h i c h   is  b e i n g   m a d e .   L a t e r   when  p l a y -  

b a c k   is   o p e r a t i v e   t he   code   b e c o m e s   once   a g a i n   a v a i l a b l e   a n d  

is  r e c o g n i s e d   by  d e c o d e r   DB  and  h e n c e   p a s s e d   to  m i c r o -  

p r o c e s s o r   M  as  an  i n d i c a t i o n   of  t he   s o u r c e   (by  c h a n n e l  

i d e n t i t y )   of   t he   o r i g i n a l   r e c o r d e d   p r o g r a m m e .  

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

a p p e n d   d a t e   and  t i m e   c o d e s   in  a d d i t i o n   to  t h e   c h a n n e l   c o d e  

and  when  p l a y e d   b a c k ,   a l l   of  t h i s   i n f o r m a t i o n   d e s c r i b e s   t h e  

o r i g i n s   of  t he   r e c o r d e d   p r o g r a m m e s .   T h e s e   a r e   a l l   c a l l e d   B -  

Type  c o d e s .  

D e c o d e r   DB  has   one  o t h e r   f u n c t i o n   and  t h a t   is  t o  

d e c o d e   a d d i t i o n a l   i n f o r m a t i o n   as  to  t h e   p r o g r a m m e   b e i n g  

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

i n t o   t he   o r i g i n a l   t r a n s m i s s i o n   f rom  a  b r o a d c a s t   TV 

t r a n s m i t t e r   (o r   c a b l e   n e t w o r k   s o u r c e )   as  f o r   e x a m p l e   when  a n  
a d v e r t i s e r   p r o d u c e s   h i s   v i d e o   a d v e r t i s e m e n t   and  e n c o d e s  

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

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

need   to  be  s u b l i m i n a l   as  a r e   a l s o   t he   A  and  B  t y p e   c o d e s  

l o c a l l y   g e n e r a t e d   w i t h i n   t he   V . C . R . / T V   m e t e r .  

T y p i c a l l y   t he   a d v e r t i s e r s   code   w o u l d   a l s o   b e  

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

code  i f   i t   were   d e s i r e d   to  use   t h e   same  d e c o d e r   DB  a l t h o u g h  

a  d i f f e r e n t   f o r m a t   and  an  e x t r a   d e c o d e r   to  m a t c h   may  b e  

a d d e d   to  the   m e t e r .   The  a d v e r t i s e r   may  use   an  i d e n t i c a l  

a p p a r a t u s   to  t h a t   of  t h e   m e t e r   to  p r o d u c e   h i s   c o d e s .  

F i g u r e   l ( b )   shows   the   r e s p o s i t i o n i n g   of  IA  o f  

f i g u r e   l ( a )   to  s u i t e   i n j e c t i o n   i n t o   a  c a b l e   s y s t e m .   A l l  



o t h e r   c i r c u i t s   and  o p e r a t i o n s   f o r   c a b l e   TV  a r e   t he   same  a s  

d e s c r i b e d   f o r   f i g u r e   l ( a ) .  

EXAMPLES 

1.  In  f i g u r e   l ( a ) ,   s h o u l d   t h e   t e l e v i s i o n   r e c e i v e r   TV 

be  t u n e d   to  t h e   f r e q u e n c y   o f   m o d u l a t o r   MD  and  t h e   p r o g r a m m e  

b e i n g   w a t c h e d   i s   t u n e d   by  t h e   V . C . R .   T u n e r   VT  b e i n g   a  

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

to  t he   m i c r o p r o c e s s o r   M. 

( i )   T h a t   r e c e i v e r   TV  i s   on  t h e   V . C . R .   f i x e d  

c h a n n e l ;   a n d  

( i i )   T h a t   t h e  p r o g r a m m e   b e i n g   w a t c h e d   i s   f r o m  

c h a n n e l   ' n '   as  t u n e d   in   by  t h e   c o n t r o l s   of  t h e   V . C . R .  

2.  In  f i g u r e   l ( b ) ,   t h e   t e l e v i s i o n   r e c e i v e r   TV  i s  

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

t h e   p r o g r a m m e   b e i n g   w a t c h e d .   T h i s   n o t   w i t h s t a n d i n g ,   t w o  

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

p r o c e s s o r   MPL 

( i )   T h a t   t h e   r e c e i v e r   TV  is   s e t   f o r   c a b l e   v i e w i n g  

( i i )   T h a t   t h e   p r o g r a m m e   b e i n g   w a t c h e d   i s   f r o m  

c a b l e   c h a n n e l   ' n ' .  

The  A - T y p e   c o d e s   a r e   t h e   m e c h a n i s m   u s e d   in  b o t h   o f  

t h e   a b o v e   e x a m p l e s   to  p r o v i d e   t h i s   i n f o r m a t i o n .  

One  p o r t i o n   of   t h e   p r e f e r r e d   e m b o d i m e n t   of   t h e  

i n v e n t i o n   i s   t h e   a r r a n g e m e n t   d e p i c t e d   in  F i g u r e   1 .  

T h i s   i s   a  s i m p l i f i e d   b l o c k   d i a g r a m   of   t h o s e   p a r t s  
of   t h e   V . C . R . / T V   m e t e r   w h i c h   r e l a t e   to   t he   n o v e l t y   a s p e c t s  
of   t h e   i n v e n t i o n .  

O t h e r   p a r t s   of   t h e   V . C . R . / T V   m e t e r   n o t   i n c l u d e d   i n  

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

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

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

a r e   v i e w i n g .   T h e s e   a r e   c u r r e n t   s t a t e   of  t h e   a r t   and  as  s u c h  

need   no  d i s c u s s i o n   h e r e .  

The  a r r a n g e m e n t   of   F i g u r e   1  is  m a i n l y   i n t e n d e d   f o r  

t h o s e   p a n e l   h o u s e h o l d s   w h i c h   h a v e   t h e i r   own  V . C . R . ,   t h o u g h  

in  a n o t h e r   p r e f e r r e d   v e r s i o n   of   t h e   i n v e n t i o n ,   t he   V . C . R .  



p o r t i o n   wou ld   be  an  i n t e g r a l   p a r t   of   t h e   V . C . R . / T V   m e t e r   t o  

be  i n s t a l l e d   by  t h e   r e s e a r c h e r   in  a  h o u s e h o l d   e l e c t e d   f o r  

m o n i t o r i n g   ( p a n e l   m e m b e r ) .  

In  t he   c i r c u m s t a n c e s   d e p i c t e d   by  F i g u r e   1,  t h e  

h o u s e h o l d ' s   own  V . C . R .   is   p a r t i a l l y   d e m o b i l i s e d   as  i t   w i l l  

no t   have   an  a n t e n n a   c o n n e c t e d   to  i t s   i n t e r n a l   TUNER.  T h e  

V . C . R .   i n t e r n a l   TUNER  is   r e p l a c e d   by  TUNER  G  in  t h e  

V . C . R . / T V   m e t e r   F i g u r e   1.  A l l   r e c o r d i n g s   made  OFF-AIR  b y  

t he   V . C . R .   a r e   made  v i a   TUNER  G  and  i t s   e v e n t u a l   o u t p u t s   a t  

V  and  W. 

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

i n t e r p o s i n g   on  RF  M o d u l a t o r   b e t w e e n   V  and  W and   s e n d i n g   t h e  

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

V . C . R .   w h i c h   is   t h e n   p e r m a n e n t l y   t u n e d   on  i t s   i n t e r n a l   VCR 

TUNER  to  t he   f r e q u e n c y   of   t he   RF  MODULATOR.  Once  a g a i n ,   a l l  

OFF-AIR  r e c o r d i n g s   come  v i a   TUNER  G  in  t h e   V . C . R . / T V   m e t e r  

F i g u r e   1 .  

The  h o u s e h o l d   A n t e n n a   X  in  F i g u r e   1  i s   c o n n e c t e d   t o  

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

A,  w h i c h   w i l l   c o m p e n s a t e   f o r   any  c a b l e   l o s s e s   w i t h i n   t h e  

w i r i n g   of  t he   V . C . R . / T V   m e t e r   and  to  p r o v i d e   i m p e d a n c e  

m a t c h i n g .  

FC  in  F i g u r e   1  r e f e r s   to  an  a p p a r a t u s   f o r   i n j e c t i n g  

a  m a r k e r   p u l s e   o r  a   code   ( s i g n a t u r e )   f o r   e a c h   c h a n n e l   i n  

t u r n   w h i l s t   a t   t he   same  t i m e   t u n i n g   an  o s c i l l a t o r   to  t h e  

f r e q u e n c y   of  t h a t   c h a n n e l   and  i n j e c t i n g   a  s u b l i m i n a l   m a r k e r  

or  c o d e   i n t o   t he   s t r e a m   of  i n t e l l i g e n c e   c o m i n g   f rom  s o u r c e   X 

( I n   t h i s   c a s e   t he   a n t e n n a   or  as  an  a l t e r n a t i v e   a  c a b l e  

t e r m i n a l   d e v i c e ) .   The  n a t u r e   of  FC  is   d e s c r i b e d   l a t e r   i n  

t h i s   s p e c i f i c a t i o n .   Up  to  s e v e r a l   h u n d r e d   c h a n n e l s   may  b e  

c a t e r e d   f o r   by  FC .  

Tune r   B,  p r o v i d e s   OFF-AIR  p r o g r a m m e s   to  t h e  

d o m e s t i c   TV  r e c e i v e r .   A u d i o   a t   D  and  V i d e o   a t   C  a r e   s e n t   t o  

RF  M o d u l a t o r   F  v i a   s w i t c h   E  w h i c h   is   u n d e r   t h e   c o n t r o l   o f  

m i c r o   p r o c e s s o r   M. 



S w i t c h   E  i s   a  d o u b l e   p o l e   c h a n g e o v e r   s w i t c h ,   w h i c h   may  b e  

e i t h e r   a  r e l a y   or   e l e c t r o n i c .   When  v i e w i n g   an  O F F - A I R  

p r o g r a m m e ,   t h i s   s w i t c h   i s   t h r o w n   to  t h e   'R '   c o n n e c t i o n   a n d  

t h e   o u t p u t   of   TUNER  B,  v i a   p r o c e s s i n g   c i r c u i t s   in  C  and  D 

m o d u l a t e   t h e   RF  M o d u l a t o r   F  to  p r o v i d e   a  s i g n a l   in  t h e   VHF 

or  UHF  TV  BANDS  w h i c h   e n t e r s   t h e   d o m e s t i c   TV  r e c e i v e r  

a n t e n n a   t e r m i n a l   a t   some  s u i t a b l e   c h a n n e l ,   s a y . 3   o r   3 6 ,  

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

When  s w i t c h   E  i s   t h r o w n   to  t h e   Pb  c o n n e c t i o n ,   t h e  

p l a y - b a c k   p r o g r a m m e   f rom  t h e   d o m e s t i c   V . C . R .   Cd  i s   m a d e  

a v a i l a b l e   to   t h e   d o m e s t i c   TV  r e c e i v e r   f o r   v i e w i n g   by  t h e  

h o u s e h o l d   m e m b e r s .   As  t h e   c h a n g e o v e r   of   E  is   c a r r i e d   o u t   b y  

t h e   m i c r o p r o c e s s o r   M,  t he   l a t t e r   a l w a y s   knows  w h e t h e r   t h e  

" s y s t e m "   as  a  w h o l e   i s   in  p l a y - b a c k   or   r e c o r d   mode  as  s e t   b y  

t h e   v i e w e r ,   o r   by  t h e   c l o c k   t i m e r   m e m o r y .   " S y s t e m "   i s  

d e f i n e d   as  t h e   c o m p o s i t e   of   D o m e s t i c   TV,  D o m e s t i c   V . C . R . ,  

V . C . R . / T V   m e t e r   and  v a r i o u s   l o c a l   or   r e m o t e   c o n t r o l s .  

The  d e s c r i p t i o n   o f   s w i t c h   E  c o n t a c t s   as   Pb  and  R 

m e a n i n g   p l a y - b a c k - m o d e   and  r e c o r d - m o d e ,   d o e s   h a v e   s o m e  

a m b i g u i t y   of   m e a n i n g .  

In  t h e   so  c a l l e d   RECORD  mode  t h e   s y s t e m   may  n o t  

a c t u a l l y   be  r e c o r d i n g ,   b u t   i s   a v a i l a b l e   to  do  so  i f   c a l l e d  

u p o n .  

.  In  t h e   RECORD  mode ,   t h e   TV  v i e w e r   is   a c t u a l l y  

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

p r o g r a m m e   to  be  r e c o r d e d   v i a   TUNER  G  may  be  t h e   same  as  f o r  

TUNER  B,  o r   some  o t h e r   c h a n n e l   s e l e c t e d   by  t h e   v i e w e r   i n  

b o t h   i n s t a n c e s .  

The  RECORD  p r o c e d u r e ,   when  a c t i v e ,   p r o v i d e s   a n  

A u d i o - o u t   s i g n a l   a t   W  f r o m   w h e r e   i t   i s   s e n t   to  t h e   V . C . R .  

A u d i o - i n   t e r m i n a l .  

The  V i d e o - o u t   s i g n a l   a t   V,  s e r v e s   t h e   V . C . R .   i n  

l i k e   m a n n e r   to   t h e   A u d i o - o u t   s i g n a l   m e n t i o n e d   a b o v e ,   s a v e  
t h a t   s u i t a b l e   d a t a   has   b e e n   a d d e d   by  t h e   V . C . R . / T V   m e t e r .  

In  t h e   v e r s i o n   d e p i c t e d   by  F i g u r e   1,  i n f o r m a t i o n   t o  

be  e n c o d e d   on  t h e   V . C . R .   t a p e   i s   t r a n s m i t t e d   to  t h e   V . C . R .  



in  a  t i m e   s h a r i n g   mode  w i t h   t h e   OFF-AIR  p r o g r a m m e   to  b e  

r e c o r d e d   b e i n g   r e c e i v e d   v i a   TUNER  G. 

The  m e a n s   d e s c r i b e d   h e r e   is  no t   t h e   o n l y   p o s s i b l e  

m e c h a n i s m   f o r   c o d i n g   the   t a p e .   In  F i g u r e   1  t he   c o d i n g   i s  

done   a t   CHROMANANCE  f r e q u e n c y   w i t h i n   t he   V i d e o   i n f o r m a t i o n  

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

w i t h i n   t h e   LUMINANCE  FREQUENCY  BAND  or   e v e n   t h e   A u d i o   B a n d  

v i a   s u i t a b l e   f i l t e r s   on  a  s e p a r a t e   t r a c k   i f   t he   V . C . R .  

h a p p e n s   to  be  i n t e g r a l   w i t h   t h e   V . C . R . / T V   m e t e r .  

V i d e o   OFF-AIR  s i g n a l s   f rom  IF  a m p l i f i e r   a n d  

d e t e c t o r ,   H  a r e   d i s t r i b u t e d   to  VERTICAL  SYNC.  SEPARATOR  J  

and  t h e n   t h e   v e r t i c a l   p u l s e s   23  ( F i g .   2 ( b )   d e p i c t i n g   p i c t u r e  

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

C o u n t e r   K  is  p r e s e t   to  g i v e   an  o u t p u t   i m p u l s e   o f  

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

o n c e   e v e r y   30  s e c o n d s ,   bu t   n o t   n e c e s s a r i l y   s o .  

V i d e o   OFF-AIR  s i g n a l s   a l s o   go  to  a  f a s t  d i o d e  

s w i t c h   T  v i a   a  DELAY  S.  T h i s   d e l a y   may  be  as  much  as  64  

u . s .   or   g r e a t e r ,   or  as  l i t t l e   as  250  n . s .   A n y t h i n g   i n  

e x c e s s   of  64  u . s   may  be  u n d e s i r a b l e ,   as  t h e   d e l a y   p l a y s   a  

l i m i t i n g   r o l e ,   e v e n   t h o u g h   a  n o n - c r i t i c a l   o n e .   In  t h e  

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

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

c o m i n g   f rom  OSCILLATOR  R.  The  a p p r o x i m a t e   f r e q u e n c y   of  R  i s  

4  MHZ  b u t   n o t   n e c e s s a r i l y   s o .  

In  t h e   q u i e s c e n t   s t a t e   ( as   shown)   s w i t c h   T  c o n v e y s  
t he   OFF-AIR  v i d e o   to  t h e   V . C . R .   v i a   b u f f e r   U  and  t e r m i n a l   V. 

As  d e t e r m i n e d   by  t he   c o u n t e r   K,  a t   r e g u l a r  

i n t e r v a l s   6  g o e s   low  f o r   one  f r a m e   p e r i o d   and  t he   s w i t c h   T 

c u t s   o f f  t h e   OFF-AIR  V i d e o   to  t h e   V . C . R .   and  i n s t e a d  

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

s y n c .   p u l s e   w h i c h   i n i t i a t e d   t he   t r a n s f e r   f rom  r e a c h i n g   t h e  

V . C . R .   In  t he   p e r i o d   of   t he   s w i t c h - o v e r   t he   m i c r o p r o c e s s o r  

M  r e c e i v e s   an  i n t e r r u p t   INT  f rom  t h e   c o u n t e r   K  v i a   i n v e r t e r  

L .  



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

f r o m   i t s   memory  N  to  t h e   U n i v e r s a l   a s y n c h r o n o u s   t r a n s m i t t e r  

( p o r t i o n   of  UART)  O  v i a   t h e   DATA  BUS  Y. 

In  t u r n   t h i s   d a t a   i s   s e r i a l i s e d   w i t h i n   O  and  p a s s e d  

to   TX  Modem  P .  

F i g u r e   1  s h o w s   a  Modem  P  w h i c h   may  be  1200  BAUD, 

b u t   t h i s   modem  can  o p e r a t e   a t   any  r a t e   d e s i r e d .  

Modem  P  t u r n s   d i g i t a l   d a t a   s t r e a m s   f rom  t h e   UART  O 

i n t o   f r e q u e n c y   s h i f t   k e y i n g   t o n e s   (FSK)  w h i c h   a r e   p a s s e d   t o  

M o d u l a t o r   Q  w h i c h   in  t u r n   f r e q u e n c y   m o d u l a t e s   OSCILLATOR  R .  

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

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

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

f e w ,   and  f o r   d i f f e r e n t   p a r t s   of   t h e   f r e q u e n c y   s p e c t r u m   to  b e  

u s e d .  

The  d a t a   as  s e l e c t e d   by  t h e   m i c r o p r o c e s s o r   M  i s  

t h u s   m i x e d   i n t o   t h e   OFF-AIR  V i d e o   s t r e a m   f o r   t h e   d u r a t i o n   o f  

one  p i c t u r e   f r a m e ,   b u t   n o t   n e c e s s a r i l y   f o r   s u c h   a  p r e c i s e l y  

d e f i n e d   p e r i o d ,   e . g .   ONE  LINE  of   p i c t u r e   f r a m e   c o u l d   b e  

o p t e d   f o r .   At  t h e   t e r m i n a t i o n   of   t h e   p e r i o d   w h a t e v e r   i t s  

d u r a t i o n ,   s w i t c h   T  r e v e r t s   to   t he   q u i e s c e n t   s t a t e   w h e n  

O F F - A I R   V i d e o   i s   o n c e   a g a i n   c h a n n e l e d   o u t   to  t h e   V . C . R .  

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

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

t h e   d a t a   r e p e a t s   or   c h a n g e s   e a c h   t i m e   i t   i s   w r i t t e n   on  t a p e ,  

s a y   o n c e   e v e r y   30  s e c o n d s   b y  w a y  o f   e x a m p l e .  

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

V . C . R .   p r o d u c e s   A u d i o   w h i c h   i s  f e d   to  s w i t c h   E  and  t h e n   t o  

t h e   d o m e s t i c   TV  r e c e i v e r   v i a   RF  M o d u l a t o r   F .  

The  V i d e o   s i g n a l   f r o m   t h e   V . C . R .   e n t e r s   t h e  

V . C . R . / T V   m e t e r   v i a   B u f f e r   ' a '   and  i s   d i s t r i b u t e d   t h r e e  

w a y s .  
I t s   n o r m a l   p a t h   is   v i a   d e l a y   ' b ' ,   say   of  64  u . s .  

The  p u r p o s e   of  t h e   d e l a y   i s   to  a l l o w   t i m e   f o r   t he   m i s s i n g  

p u l s e   d e t e c t o r   ' i '   to  d e t e c t   t h e   s t a r t   of   t he   f r a m e  

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



d i o d e   s w i t c h   'C'  in  t i m e   to  p r e v e n t   c o d e d   i n f o r m a t i o n   g o i n g  

to  the   TV  r e c e i v e r   v i a   the   RF  m o d u l a t o r   F .  

D u r i n g   the   f r a m e   t ime   when  c o d e d   i n f o r m a t i o n  

a r r i v e s   f rom  the   V . C . R . ,   a  b l a n k i n g   f r a m e   21  at  g r e y   s i g n a l  

( s e e   F i g u r e   2 ( a ) )   l e v e l   and  f r e q u e n c y   is  i n s e r t e d   i n t o   t h e  

v i d e o   s t r e a m   w h i c h   g o e s   to  t he   d o m e s t i c   TV.  Th i s   g r e y  

s i g n a l   i s   p r o v i d e d   by  OSCILLATOR  ' d '   u n d e r   c o n t r o l   of  t h e  

m i s s i n g   p u l s e   d e t e c t o r ,   ' i '   (Q  o u t p u t ) .   A n o t h e r   v e r s i o n   o f  

the   i n v e n t i o n   d i s p e n s e s   w i t h   t h i s   f e a t u r e   a l t o g e t h e r .   As  

soon  as  p u l s e s   23  f rom  t h e   VSYNC  e x t r a c t o r   ' h '   r e s u m e ,   t h e n  

t he   s w i t c h   ' c '   r e v e r t s   to  i t s   n o r m a l   q u i e s c e n t   s t a t e  

s u p p l y i n g   V i d e o   f rom  t he   V . C . R .   to  t he   RF  M o d u l a t o r   F  a n d  

h e n c e   to  the   d o m e s t i c   TV  r e c e i v e r .  

D e t e c t o r   ' e '   m o n i t o r s   the   V i d e o   c o n t e n t   a r r i v i n g  

f rom  the   V . C . R . ,   w h e n e v e r   i t   is  e n a b l e d   by  a  s i g n a l   from  t h e  

Q  o u t p u t   of  the   m i s s i n g   p u l s e   d e t e c t o r   ' i '   which   a l s o  

e n a b l e s   g a t e   ' g ' .  

The  o u t p u t   of  d e t e c t o r   ' e '   r e p r o d u c e s   t he   f r e q u e n c y  

s h i f t   k e y i n g   t o n e s   o r i g i n a l l y   pu t   on  t a p e   from  TX  Modem  P ,  

w h e n e v e r   t h e y   may  be  p l a y e d   back   t h r o u g h   the   s y s t e m .  

T h e s e   a r e   t r a n s l a t e d   to  d a t a   b i t   s t r e a m s   by  the   RX 

Modem  ' f ' ,   and  p a s s e d   to  the   u n i v e r s a l   a s y n c h r o n o u s   r e c e i v e r  

O  ( t h e   o t h e r   p a r t   of  UART)  v i a   g a t e   ' g ' .  

UART  0  c o n v e y s   t he   d a t a   to  memory  N  v i a   t h e  

m i c r o - p r o c e s s o r   M. 

S u i t a b l e   c o d e s   a r e   g e n e r a t e d   by  the   m i c r o p r o c e s s o r  

M  when  r e c o r d i n g   is   t a k i n g   p l a c e .  

T y p i c a l   e x a m p l e s   of  the   c o d e s   u s e d   in  a  V . C . R . / T V  

m e t e r   would   be  f o r  

(a)  Date   and  t i m e   of  r e c o r d i n g  

(b)  C h a n n e l   b e i n g   r e c o r d e d  

(c)  Number  of  r e c o r d i n g s   made  t h a t   d a y  

(d)  R e c o r d i n g s   i n i t i a t e d   by  T imer   Memory .  

a l t h o u g h   t h e s e   a r e   no t   t he   o n l y   c o d e s   or  i n f o r m a t i o n   w h i c h  

the   i n v e n t i o n   i n t e n d s .  



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

d e s c r i p t i o n   f o r   F i g u r e   1  w o u l d   r e s u l t   in  o n l y   2  c h a r a c t e r s  

o f   8  b i t s   e a c h   (TWO  BYTES)  o r   4  B i n a r y   c o d e d   d e c i m a l  

c h a r a c t e r s   in  one   f r a m e .  

More  c h a r a c t e r s   w o u l d   r e q u i r e   h i g h e r   Baud  R a t e s   o r  

w i t h   t h e   Baud  R a t e   r e m a i n i n g   a t   1 2 0 0 ,   s e v e r a l   f r a m e s   a t  

s u i t a b l y   d e s i g n a t e d   i n t e r v a l s   w o u l d   be  r e q u i r e d .  

N o t e :   I t   is   i n t e n d e d   in  t he   p r e f e r r e d   s y s t e m   o f  

F i g u r e   1  t h a t   c o m p l e t e   c o d e s   wou ld   be  r e p e a t e d   a t   r e g u l a r  

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

r e c o r d i n g ,   a l t h o u g h   no t   n e c e s s a r i l y   s o .  

I t   may  h a p p e n   t h a t   d i f f e r e n t   c o d e s   a r e   a d d e d   to  t h e  

v i d e o   s i g n a l s .   One  e x a m p l e   of   s u c h   a  c o d e   w o u l d   be  t h a t   o f  

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

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

W i t h   r e f e r e n c e   to  F i g u r e   3,  A d v e r t i s e r   Codes   a r e  

r e c e i v e d   OFF-AIR   and  t h e   V i d e o   S i g n a l s   c o n t a i n i n g   them  a r e  

f e d   to   D e t e c t o r   ' e '   F i g u r e   1  and  V  S y n c .   e x t r a c t   ' h '   F i g u r e  

1,  o r   when  t h e   s y s t e m   i s   in  e i t h e r   p l a y - b a c k   or   r e c o r d   m o d e  

v i a   'ADD'  1  F i g u r e   3 .  

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

o f   ADD  1  go  to   M i s s i n g   P u l s e   D e t e c t o r   ' i '   F i g u r e   1  and  t o  

A d d r e s s   D e c o d e r   2.  The  a p p r o p r i a t e   one  w i l l   d e t e c t   d a t a  

p r e s e n t .   Fo r   p l a y - b a c k   v i d e o   t h e   d e s c r i p t i o n   f o r   F i g u r e   1 

a p p l i e s .  

For   O F F - A I R - V i d e o   t h e   g r e y   f r e q u e n c y   b a n d   i s  

f i l t e r e d   o u t   by  n a r r o w   b a n d   NOTCH  FILTER  3  and  t h e   r e s u l t i n g  

s i g n a l s   a r e   a p p l i e d   to  d e c o d e r   2 .  

When  d e c o d e r   2  r e c o g n i s e s   an  a d d r e s s   i t   has   b e e n  

p r o g r a m m e d   to  r e c e i v e   i t   e n a b l e s   COUNTER  4 .  

T h i s   c o u n t s   t he   n u m b e r   of  FRAMES  s p e c i f i e d   by  t h e  

s y s t e m   d e s i g n e r s   as   h e r a l d i n g   t h e   a r r i v a l   of   an  OFF-AIR  DATA 

FRAME  a t   some  l a t e r   p o i n t   in  t i m e   or  i t   may  a c t u a l l y   be  t h a t  

d a t a   and  a d d r e s s   a r e   in  t h e   same  f r a m e .  

The  p r e d e t e r m i n e d   o u t p u t   of  c o u n t e r   4  e n a b l e s  

D e t e c t o r   ' e '   F i g u r e   1  and  g a t e   ' g '   F i g u r e   1  v i a   OR  (NOR) 



g a t e   5.  The  o t h e r   i n p u t   to  g a t e   5  i s   t h e   e n a b l e   s i g n a l   f o r  

p l a y - b a c k - v i d e o   v i a   the   MISSING  PULSE  DETECTOR  ' i '   F i g u r e   1 .  

The  c o u n t e r   4  f u r n i s h e s   t h e   e n a b l e   s i g n a l   to  t h e  

d a t a   d e t e c t o r   ' e '   and  g a t e   ' g '   F i g u r e   1 .  

I t   may  a l s o   be  u s e d   to  i n t e r r u p t   t h e   m i c r o p r o c e s s o r  

M  F i g u r e   1  to  d e l a y   or  i n h i b i t   w r i t i n g   of   l o c a l l y   g e n e r a t e d  

c o d e s   to  t a p e   i f   TUNER  G  o u t p u t   i s   b e i n g   r e c o r d e d   and  G 

TUNER  is  a t   t h e   same  F r e q u e n c y   as  B  TUNER.  See  Tl  i n t e r r u p t  

F i g u r e   3 .  

To  c o v e r   t h e   s i t u a t i o n   w h e r e   TUNER  G  is   p r o v i d i n g   a  
d i f f e r e n t   OFF-AIR  p r o g r a m m e   to  t h a t   of   TUNER  B,  i t   w o u l d   b e  

n e c e s s a r y   to  d u p l i c a t e   a  p o r t i o n   of   F i g u r e   3  to  d e t e c t   t h i s  

OFF-AIR  DATA  and  s i g n a l   m i c r o p r o c e s s o r   M  n o t   to  w r i t e  

l o c a l l y   g e n e r a t e d   c o d e s   on  t op   of   OFF-AIR   CODES. 

S i m p l y   add  a  N o t c h   F i l t e r ;   A d d r e s s   D e c o d e r ;   a n d  

a n o t h e r   c o u n t e r   to  F i g u r e   1  on  t h e   v i d e o   d i s t r i b u t i o n   o u t   o f  

IF  A m p l i f i e r   ' H ' .  

The  c o u n t e r   t h u s   n e w l y   a p p e n d e d   to   F i g u r e   1  c a n  

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

d a t a  f r a m e   is   d e t e c t e d   OFF-AIR  v i a .   TUNER  G,  N o t c h   F i l t e r  

and  A d d r e s s   D e c o d e r ,   e x a c t l y   as  p e r   t h e   d e s c r i p t i o n   o f  

F i g u r e   3  u s i n g   i d e n t i c a l   c o m p o n e n t s .   I t   i s   no t   r e q u i r e d   t o  

d e c o d e   the   d a t a   a r r i v i n g   v i a   TUNER  G.  I t   w i l l   b e  

a u t o m a t i c a l l y   r e c o r d e d   on  t a p e   and  can   be  d e c o d e d   and  s t o r e d  

in  Memory  N  F i g u r e   1  when  i t   i s   p l a y e d   b a c k  a t   some  l a t e r  

t i m e   or  d a t e .  

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

means   of  d e t e r m i n i n g   to  w h i c h   c h a n n e l   t h e   TV  r e c e i v e r s   a r e  

t u n e d   a t   any  moment   in  t ime   by  i n j e c t i n g   a  c o d e d   m e s s a g e  
i n t o   t he   a n t e n n a   s y s t e m   s u c h   t h a t   a  d i s t i n c t i v e   code   by  w a y  
of  a  s i g n a t u r e   i s   i m p r e s s e d   upon  or   i n t e r m i n g l e d   w i t h   t h e  

s i g n a l s   b e i n g   r e c e i v e d   by  e a c h   TV  r e c e i v e r   f rom  t i m e   t o  

t i m e .  

In  one  p r e f e r r e d   v e r s i o n   of   t h e   i n v e n t i o n ;   F i g u r e   4 

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



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

t r a n s m i s s i o n   b e i n g   r e c e i v e d   by  the   TV  r e c e i v e r   be  i t   f rom  a n  

a n t e n n a   o r   a  c a b l e   t e r m i n a l .  

FS  is  a  f a s t   e l e c t r o n i c   c h a n g e o v e r   s w i t c h  

c o n t r o l l e d   by  t h e   l o g i c   s y s t e m   of  F i g u r e   4  w h i c h   may  i n c l u d e  

a  m i c r o p r o c e s s o r   b u t   w h i c h   can   be  c a u s e d   to  b r i e f l y  

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

c o d e d   m e s s a g e   to  be  i n s e r t e d   in  t he   s t r e a m   of   s i g n a l s   c o m i n g  

f rom  s o u r c e   PS  s a i d   m e s s a g e   c o m i n g   f rom  e n c o d e r   E  w h i c h   i s  

shown  in  g r e a t e r   d e t a i l   in  F i g u r e   5 .  

The  c o d e d   m e s s a g e   n e e d s   to  be  of  s u c h   s h o r t  

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

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

w a t c h e d   by  t h e   v i e w e r   may  be  e i t h e r   v i d e o   or   a u d i o   i n  

c h a r a c t e r .  

F i g u r e   4  i s   r e p r e s e n t a t i v e   of   an  a u d i o   s i g n a t u r e  

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

e l e c t r o n i c   s w i t c h   S W  a t   p r e c i s e l y   t h e   same  i n s t a n t   t h a t  

s w i t c h   FS  i s   a c t i v a t e d .  

S w i t c h   SW  c u t s   o f f   t h e   s o u n d   to  t h e   l o u d s p e a k e r   LS 

of   TV  r e c e i v e r   TV  f o r   a  b r i e f   p e r i o d   of   t i m e   m o m e n t a r i l y  

d i v e r t i n g   i t   to  d e c o d e r   D.  

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

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

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

t i m e .  

S w i t c h   SW  i s   n o t   a l w a y s   e s s e n t i a l   in  t h a t   i n  

a n o t h e r   v e r s i o n   of  t h e   i n v e n t i o n   d e c o d e r   D  may  b e  

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

TV  or   may  e v e n   be  p i c k i n g   up  t h e   s o u n d   c o m i n g   f rom  l o u d  

s p e a k e r   LS  v i a  a   m i c r o p h o n e .   In  t h i s   e v e n t   t h e   d e c o d e r   i s  

p r o g r a m m e d   to  l o o k   f o r   an  a d d r e s s   c o d e   f rom  t h e   e n c o d e r   E 

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

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

i t s   a d d r e s s   d e c o d e   c i r c u i t s   s i g n a l   t h a t   a  c h a n n e l   s i g n a t u r e  
is   due   to  a r r i v e .  



F i g u r e   5  e x p l a i n s   in  g r e a t e r   d e t a i l   one  way  i n  

w h i c h   the   a p p r o p r i a t e   s i g n a t u r e   may  be  g e n e r a t e d   by  t h e  

e n c o d e r   E  so  t h a t   w h a t e v e r   s i g n a t u r e   is   r e c o g n i s e d   b y  

d e c o d e r   D  b e c o m e s   s i g n i f i c a n t .  

Read  o n l y   memory  ROM  may  be  p r o g r a m m e d   to  h o l d  

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

t h a t   f o r   e x a m p l e   a d d r e s s   1  of  t he   ROM  h o l d s   a  s i g n a t u r e   f o r  

c h a n n e l   1  and  a d d r e s s   N  of  t h e   ROM  h o l d s   t h e   s i g n a t u r e   f o r  

c h a n n e l   N.  Of  c o u r s e   t h i s   fo rm  of  a d d r e s s  m a p p i n g   is   n o t  

m a n d a t o r y .  

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

o s c i l l a t o r s   01  and  02  t h r o u g h   a l l   t h e   c h a n n e l s   one  by  one  o r  

i t   may  in  f a c t   s k i p   c h a n n e l s   no t   b e i n g   u s e d   in  a  p a r t i c u l a r  

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

The  a p p r o p r i a t e   o s c i l l a t o r   01  o r  0 2   f o r   a  g i v e n  

c h a n n e l   i s   t u n e d   by  the   t u n i n g   v o l t a g e s   Vtv  and  Vtu  a s  

s w i t c h e d   by  t h e   s e q u e n c e r   S  s u c h   t h a t   t h e   f r e q u e n c y   of  t h e  

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

t he   t r a n s m i t t e r   or   c a b l e   s y s t e m   c a r r y i n g   t h e   p r o g r a m m e   f o r  

t h a t   c h a n n e l .  

Upon  a t t a i n i n g   the   f r e q u e n c y   of   e a c h   c h a n n e l   in  i t s  

t u r n   t h e n   t he   e n a b l e   and  Read  o u t p u t s   f rom  the   s e q u e n c e r  
become  a c t i v e   t h e r e b y   o p e r a t i n g   s w i t c h e s   FS  and  SW  ( f i g   4 )  

and  t he   memory  ROM. 

As  w e l l   as  s u p p l y i n g   t he   c o r r e c t   t u n i n g   v o l t a g e   V t  
to  t he   a p p r o p r i a t e   o s c i l l a t o r   01  or   02  t h e   s e q u e n c e r  
a d d r e s s e s   t he   r e a d   o n l y   memory  to  s e l e c t   t h e   s i g n a t u r e   c o d e  

a p p r o p r i a t e   to  t h a t   c h a n n e l   and  t he   Read   s i g n a l   c a u s e s   t h a t  

s i g n a t u r e   to  be  f ed   i n t o   t he   USART  U  w h i c h   c o n v e r t s   t h e  

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

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

o s c i l l a t o r   s e l e c t e d   v i a   m o d u l a t o r   M r .  

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

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

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

a r e   of  s u f f i c i e n t   d u r a t i o n   s u c h   t h a t   s w i t c h e s   FS  and  SW  ( f i g  



4)  c a u s e   a  m o m e n t a r y   i n t e r r u p t i o n   to  t he   r e c e p t i o n   of   t h e  

p r o g r a m m e   coming   f r o m   s o u r c e   PS  of   f i g u r e   4  and  i n j e c t   t h e  

s i g n a t u r e   i n t o   t he   TV  r e c e i v e r   TV  f i g u r e   4  a n t e n n a   t e r m i n a l  

a t   t he   same  t i m e   d i v e r t i n g   t h e   s o u n d   o u t p u t   o f   t he   TV 

r e c e i v e r   TV  f rom  l o u d s p e a k e r   LS  to  d e c o d e r   D  f i g u r e   4 .  

Only   i f   t h e   TV  r e c e i v e r   i s   t u n e d   to  t h e   c h a n n e l  

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

s i g n a t u r e   f rom  t h e   o u t p u t   of   TV  r e c e i v e r .   A l l   o t h e r  

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

f rom  r e a c h i n g   t h e   d e c o d e r   D  f i g u r e   4  by  v i r t u e   of  t h e  

s e l e c t i v i t y   of   t h e   RF  c i r c u i t s   of   t h e   t e l e v i s i o n   r e c e i v e r   TV 

f i g u r e   4 .  

F i g u r e   6  s h o w s   t h e   o u t l i n e   o f   a n o t h e r   p r e f e r r e d  

v e r s i o n   of   t h e   i n v e n t i o n   w h i c h   o b v i a t e s   t he   n e e d   f o r   a n  

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

m a r k e r   p u l s e   i s   r e q u i r e d   so  t h a t   an  e c o n o m y   of   i n j e c t e d  

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

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

t i m e s c a l e .  

The  s e q u e n c e r   S  a c t s   e x a c t l y   as  in  t h e   p r e v i o u s  

e x a m p l e   to  i n j e c t   a  m a r k e r   p u l s e   a t   e a c h   s t e p   as   i t   p a s s e s  

t h r o u g h   a l l   c h a n n e l   f r e q u e n c i e s   in  t u r n .   T h i s   m a r k e r   p u l s e  

w i l l   o n l y   be  d e t e c t e d   when  t h e   f r e q u e n c y   s e l e c t e d   by  t h e  

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

t u n e d   r e c e i v e r   TV.  

The  c h a n n e l   i d e n t i t y   d a t a   i s   now  a v a i l a b l e   as  a  
d i r e c t   c h a n n e l   c o u n t   in  t h e   f o r m   of   a  d i g i t a l   c o d e   a t   t h e  

i n p u t   to  t he   r a n d o m   a c c e s s   memory   RAM  and  when  t h e   M a r k e r  

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

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

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

p r o c e s s e d .  

The  f a s t   s w i t c h   FS  f i g u r e s   4  and  6  is  no t   m a n d a t o r y  

as  a l t e r n a t i v e   m e t h o d s   of   i m p r e s s i n g   t he   s i g n a t u r e   or   m a r k e r  

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

s o u r c e   PS  a r e   r e a d i l y   a v a i l a b l e .  



F i g u r e   7  is  i n c l u d e d   to  i l l u s t r a t e   t he   c o n c e p t   o f  

more  t h a n   one  r e c e i v e r   b e i n g   m o n i t o r e d   w i t h   d i f f e r e n t  

c h a n n e l s   b e i n g   w a t c h e d .  

In  say   a  200  c h a n n e l   c a b l e   e n v i r o n m e n t   t h e   e n c o d e r  

E  wou ld   s t e p   t h r o u g h   or  g l i d e   t h r o u g h   200  f r e q u e n c i e s  

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

t he   code   f o r   t h a t   f r e q u e n c y   o r   t he   m a r k e r .   T y p i c a l l y   t h e  

200  m a r k e r s   c o u l d   be  s e r v e d   up  in  two  m i l l i - s e c o n d s   or   l e s s  

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

r e a d i n g s   once   p e r   m i n u t e .   200  c o d e d   s i g n a t u r e s   w o u l d   o f  

c o u r s e   r e q u i r e   a  l o n g e r   s c a n   p e r i o d .  

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

may  f rom  t i m e   to  t i m e   be  r e q u i r e d   to  be  done   a t   s a y   3  s e c o n d  

i n t e r v a l s .   In  s u c h   c a s e s   t he   e n c o d e r   c o u l d   be  p r o g r a m m e d   t o  

s e l e c t   t h o s e   c h a n n e l s   more   f r e q u e n t l y   t h a n   t he   o t h e r s   a t  

c e r t a i n   t i m e s   of  t he   day  or  as  commanded   by  a  c e n t r a l  

c o m p u t e r   u s i n g  r a d i o   to  r e m o t e   c o n t r o l   t h e   V . C . R . / T V   m e t e r ,  

or  even   u s i n g   t h e   c a b l e   s y s t e m   i t s e l f   f o r   s u c h   p u r p o s e .  
In  f i g u r e   7  PS,  FS,  and  E  have   t h e   same  f u n c t i o n s  

as  t h e y   do  in  t h e   e a r l i e r   d r a w i n g s .  

The  d i s t r i b u t i o n   a m p l i l f i e r   DA  w o u l d   be  a  n o r m a l  

p a r t   of  the   b u i l d i n g  T V   s y s t e m   f o r   say   f l a t s   or  u n i t s   o r  

m u l t i - s e t   h o u s e h o l d s .  

D e c o d e r s   1  to  12  a r e   f i t t e d   w i t h   s h o r t   t e r m   m e m o r y  
to  l a t c h   the   c o d e s   as  and  when  r e c e i v e d   and  to  h o l d   t h a t  

code  u n t i l   a  new  one  a r r i v e s .  

M u l t i p l e x e r   MP  is   a  c o n v e n i e n t   w a y  o f   c h a n n e l i n g  

the   r e s u l t s   to  a  common  p r o c e s s o r .  

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

r e q u i r e d   o c c a s i o n a l l y .  

H a v i n g   d e t e r m i n e d  t h a t   a  g i v e n   TV  is  t u n e d   t o  

c h a n n e l   ' n '   t h e n   the   i n j e c t i o n   o s c i l l a t o r s   may  be  h e l d   a t  

the   c h a n n e l   ' n '   f r e q u e n c y  u n t i l   s u c h   t i m e s   as  t he   m a r k e r   o r  

code   is   no  l o n g e r   r e t u r n e d   to  t he   c o m p u t e r .  

T h i s   s i g n a l s   a  c h a n g e   of  c h a n n e l   b e i n g   v i e w e d   o r  

an  OFF  c o n d i t i o n   and  so  a  s i n g l e   c o m p l e t e   s c a n   i s   a g a i n  

c a l l e d   f o r .  



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

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

i n t o   v a r i o u s   p a r t s   of   a  t e l e v i s i o n   V . C . R .   i n s t a l l a t i o n ,  

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

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

s u b s e q u e n t   t i m e   to  o b t a i n   i n f o r m a t i o n   as  to  p r o g r a m m e s   o r  

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

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

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

2.  A p p a r a t u s   f o r   a  s y s t e m   of  t e l e v i s i o n   r e s e a r c h  

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

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

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

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

s u b s t i t u t e   s a i d   c a r r i e r   f r e q u e n c y   f o r   t h e   UHF  or  VHF  s i g n a l s  

r e c e i v e d   by  a  t e l e v i s i o n   r e c e i v e r   t u n e r   or   V . C . R .   t u n e r ,  

when  in   u s e ,   m e a n s   a l r e a d y   p r e s e n t   in  t h e   TV  or  V . C . R .   t o  

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

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

d e c o d e r   m e a n s   to   c o l l e c t   t h e   o u t p u t   w h i c h   i s   in  t h e   fo rm  o f  

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

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

t h e   TV  r e c e i v e r   o r   V . C . R .   i s   s w i t c h e d   to   t he   c h a n n e l   o r  

p r o g r a m m e   r e p r e s e n t a t i v e   of   s a i d   s i g n a t u r e .  

3.  A p p a r a t u s   as   c l a i m e d   in  c l a i m   2  w h e r e i n   t h e  

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

c a r r i e r   f r e q u e n c i e s   and  s i g n a t u r e s   r e p r e s e n t a t i v e   of  a l l   t h e  

c h a n n e l s   a v a i l a b l e   in  t h e   v i e w i n g   a r e a   to   a s c e r t a i n   t h e   TV 

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



4.  A p p a r a t u s   f o r   a  s y s t e m   of  t e l e v i s i o n  r e s e a r c h  

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

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

o s c i l l a t o r   to  p r o v i d e   a  m o d u l a t e d  c a r r i e r   or  p u l s e d   c a r r i e r ,  

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

a n t e n n a   of  a  TV  s e t   or  V . C . R . ,   means   a l r e a d y   p r e s e n t   in  t h e  

TV  or  V . C . R .   to  a c c e p t   s a i d   s i g n a l   to  t he   e x c l u s i o n   of  a l l  

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

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

f r e q u e n c y   to  w h i c h   the   TV  r e c e i v e r   or  V . C . R .   is  t u n e d .  

5.  A p p a r a t u s   f o r   a  s y s t e m   of  t e l e v i s i o n   r e s e a r c h  

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

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

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

V . C . R . ,   m e a n s   a d a p t e d   to  s u b s t i t u t e   t he   v i d e o   c o n t e n t   b e i n g  

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

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

a  c o m p u t e r   as  to  t he   t i m e   and  c h a n n e l   f rom  w h i c h   t h e  

r e c o r d i n g   was  m a d e .  

6.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   5  w h e r e i n   m u l t i p l e  

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

e q u a l   n u m b e r   of  TV  r e c e i v e r s .  

7.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   5  w h e r e i n   t he   o u t p u t  
of  s a i d   d e c o d e r s   is  fed   i n t o   a  m u l t i p l e x e r   to  s i m p l i f y   t h e  

o u t p u t .  



8.  A p p a r a t u s   as   c l a i m e d   in  c l a i m s   5  o r   6  c o m p r i s i n g  

m e a n s  f o r  r e c o r d i n g   s a i d   s i g n a t u r e   o n t o   t h e   V . C . R .   t a p e  

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

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

r e p l a y   o f   t h e   V . C . R .   t a p e   to   s i g n a l   to   t h e   c o m p u t e r   t h e  

i m m i n e n t   a r r i v a l   of   s a i d   s i g n a t u r e .  

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

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

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

t h e   s t e p s   of   e n c o d i n g   s a i d   t a p e   w i t h   s a i d   c o d e ,   d e c o d i n g  

s a i d   t a p e   on  t r a n s m i s s i o n   o r   r e p l a y   of   s a i d   t a p e   to   o b t a i n  

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

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

a u d i e n c e   r e s e a r c h .  
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