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Music  delivery  system. 
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@  A  music  delivery  system  permitting  a  subscriber  to 
select  from  among  a  plurality  of  available  music  selections, 
particular  selections  that  the  subscriber  wishes  to  hear  at 
any  time.  The  plurality  of  music  selections  are  "played"  at 
a  central  "jukebox"  facility  (110).  They  are  frequency  multi- 
plexed  onto  one  or  more  communication  channels  (114)  that 
are  typically  used  to  carry  video  information,  such  as  a 
cable  television  channel.  The  video  channel  information  is 
distributed  to  individual  subscribers  either  via  unused  chan- 
nels  of  a  cable  television  system,  by  direct  broadcast  at 
commercial  television  frequencies,  by  direct  satellite  trans- 
mission  to  a  subscriber,  or  by  some  other  means.  A  sub- 
scriber  uses  a  converter  box  to  demultiplex  and  thereby 
select  a  desired  musical  selection  for  demodulation.  De- 
modulation  can  take  place  in  the  subscriber's  television  or 
in  some  other  apparatus.  Music  selections  are  selected  in 
a  similar  fashion  to  the  manner  in  which  particular  channels 
of  a  cable  television  system  are  selected  for  video  viewing. 
Each  music  selection  is  on  an  audio  sub-channel  of  a  video 
channel.  The  music  on  the  sub-channels  is  continuously 
played  in  such  a  way  that  any  specific  selection  can  be 
chosen  at  any  time. 
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T h i s   i n v e n t i o n   r e l a t e s   in  g e n e r a l   t o  

m u s i c   d e l i v e r y   s y s t e m s .   More  s p e c i f i c a l l y ,   t h e  

i n v e n t i o n   r e l a t e s   to  " j u k e b o x "   t y p e   s y s t e m s  

w h e r e b y   a  u s e r   can  s e l e c t   and  h e a r   a  p a r t i c u l a r  

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

the   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s y s t e m   f o r  

b r i n g i n g   j u k e b o x   m u s i c   d i r e c t l y   to  a  s u b s c r i b e r .  

The  s u b s c r i b e r   can  s e l e c t   a  p a r t i c u l a r   one  o r  

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

" p l a y e d "   i n  t h e   s u b s c r i b e r ' s   home  a t   any  t i m e .  

The  t r a d i t i o n a l   j u k e b o x   is   a  u n i t  

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

s e l e c t ,   by  t he   m a n i p u l a t i o n   of  s w i t c h e s ,   a 

p a r t i c u l a r   r e c o r d   to  be  p l a y e d .   T h a t   r e c o r d   i s  

p l a y e d   and  a l l   t h o s e   w i t h i n   e a r s h o t   of  t he   j u k e b o x  

s p e a k e r s   l i s t e n   to  t he   r e c o r d   w h i c h   has   b e e n  

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

j u k e b o x   can  be  f o u n d   in  many  r e s t a u r a n t s .   A 

s e p a r a t e   s e l e c t o r   box  and  s p e a k e r   a r e   p l a c e d   a t  

e a c h   t a b l e   in  t h e   r e s t a u r a n t .   The  j u k e b o x   i s  

w i r e d   to  e a c h   s e l e c t o r   box  so  t h a t   a  r e c o r d   can  b e  

s e l e c t e d   by  a  p a t r o n   at   any  t a b l e .   Of  c o u r s e ,  

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

is  d e l i v e r e d   d i r e c t l y   to  t h e   s p e a k e r   a t   t he   t a b l e .  

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

home  p a r t i c u l a r   a u d i o   e n t e r t a i n m e n t   t h a t   he  or  s h e  

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

on  a  home  h i g h - f i d e l i t y   s t e r e o   s y s t e m .  

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

be  p l a y e d .   T h i s   can  g e t   q u i t e   e x p e n s i v e .   An 

a l t e r n a t i v e   is   f o r   t he   m u s i c   l o v e r   to  l i s t e n   t o  



t he   r a d i o .   The  p r o b l e m   w i t h   t h i s   is  t h a t   one  can  o n l y  

l i s t e n   to  the   p a r t i c u l a r   m u s i c   s e l e c t e d   by  the   d i s c  

j o c k e y .   T h e r e   is  no  way  to  h e a r   p a r t i c u l a r   s o n g s   w h e n  

the   l i s t e n e r   w i s h e s   to  h e a r   them  w i t h o u t   b u y i n g   a  

r e c o r d   or  a  c a s s e t t e   t a p e .  

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

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

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

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

p i e c e s   of  a u d i o   i n f o r m a t i o n ;  

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

s u b s c r i b e r ;  

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

of  p i e c e s   of  a u d i o   i n f o r m a t i o n ;   a n d  

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

i n f o r m a t i o n   i n t o   an  a u d i o   s i g n a l .  

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

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

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

f r e q u e n c y   m u l t i p l e x i n g   t h e  s i g n a l s   to  fo rm  s a i d  

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

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

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

p r e - r e c o r d e d   r e c o r d s .  

More  p r e f e r a b l y ,   s a i d   s t e p   of  g e n e r a t i n g  

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



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

l a s e r   p l a y b a c k   d e v i c e .  

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

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

c a b l e ,   p a r t i c u l a r l y   a  c o a x i a l   c a b l e .  

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

t h e   s t e p s   o f :  

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

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

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

i n t e r m e d i a t e   f r e q u e n c y ;   a n d  

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

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

b a s e b a n d .  

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

the   s t e p   of  d e m o d u l a t i n g   u s i n g   an  a u d i o   IF  t r a i n   of  a  

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

In  a n o t h e r   a s p e c t   t he   i n v e n t i o n   p r o v i d e s   a n  

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

c o m p r i s i n g :  

means   f o r   g e n e r a t i n g   a  f r e q u e n c y   m u l t i p l e x e d  

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

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

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

s u b s c r i b e r ;  

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

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



means  fo r   t r a n s d u c i n g   the  p a r t i c u l a r   d e s i r e d  

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

P r e f e r a b l y ,   the   v a r i o u s   means   f o r   c a r r y i n g   o u t  

f u n c t i o n s   j u s t   d e s c r i b e d   o p e r a t e   in  the   p r e f e r r e d  

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

The  i n v e n t i o n   f u r t h e r   p r o v i d e s   an  a u d i o  

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

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

c h a n n e l   c o m p r i s i n g :  

means   fo r   r e c e i v i n g   s a i d   v i d e o   c h a n n e l   f rom  a  

c a b l e ;  

means   fo r   s y n t h e s i z i n g   a  l o c a l   o s c i l l a t o r   s i g n a l  

the   f r e q u e n c y   of  wh ich   can  be  u s e r   c o n t r o l l e d ;  

means   fo r   m i x i n g   s a i d   s y n t h e s i z e d   s i g n a l   w i t h  

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

a  p r e d e t e r m i n e d   i n t e r m e d i a t e   f r e q u e n c y ;  

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

s u b - c h a n n e l   o n t o   a  c a r r i e r   p r e d e t e r m i n e d   f r e q u e n c y ;  

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

c a r r i e r   o s c i l l a t i o n ;   a n d  

means   f o r   m i x i n g   s a i d   p r e d e t e r m i n e d   f r e q u e n c y   FM 

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

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

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

means   f o r   FM  d e t e c t i n g   s a i d   i n t e r m e d i a t e   f r e q u e n c y  

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

a u d i o   s u b - c h a n n e l ;   a n d  



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

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

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

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

is   no t   a u d i o   i n f o r m a t i o n   on  a  s e l e c t e d   s u b - c h a n n e l .  

In  a n o t h e r   a s p e c t   t he   i n v e n t i o n   p r o v i d e s   a  

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

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

c o m p r i s i n g :  

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

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

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

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

f i r s t   i n t e r m e d i a t e   f r e q u e n c y ;  

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

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

i n t e r m e d i a t e   f r e q u e n c y ;  

means   f o r   d e t e c t i n g   a u d i o   i n f o r m a t i o n   at   s a i d  

s e c o n d   i n t e r m e d i a t e   f r e q u e n c y ;  

means   f o r   FM  m o d u l a t i n g   the   d e t e c t e d   a u d i o   o n t o   a  

p r e d e t e r m i n e d   c a r r i e r ;  

means   f o r   g e n e r a t i n g   a  v i d e o   c a r r i e r   s i g n a l ;   a n d  

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

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

s u b s c r i b e r ' s   t e l e v i s i o n .  

P r e f e r r e d   a s p e c t s   of  t he   i n v e n t i o n   w i l l   now  b e  



d i s c u s s e d   in  more  d e t a i l   w i t h o u t   p r e j u d i c e   to  t h e  

g e n e r a l i t y   of  t he   f o r e g o i n g .  

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

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

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

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

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

p a r t i c u l a r   song  or  s e q u e n c e   of  s o n g s   d e s i r e d .   W i t h i n  

a b o u t   30  s e c o n d s   or  l e s s ,   the   s u b s c r i b e r ' s   f i r s t  

c h o i c e   b e g i n s   to  p l a y .  

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

s y s t e m   d e l i v e r s   m u s i c   v i a   a  c a b l e   TV  s y s t e m   a l r e a d y  

s e r v i n g   the   s u b s c r i b e r .   For  the   c a b l e   TV  s u b s c r i b e r ,  

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

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

p l u r a l i t y   ( s u c h   as  200)  of  m u s i c   s e l e c t i o n s .   T h e s e  

may,   f o r   e x a m p l e ,   r a n g e   f rom  t op   40  h i t s   to  g o l d e n  

o l d i e s   to  j a z z   to  c o u n t y - w e s t e r n   to  c l a s s i c a l   t o  

g o s p e l .  

When  s u b s c r i b e r s   w i s h   to  h e a r   a  m u s i c a l  

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

w h i c h   l i s t s   a l l   a v a i l a b l e   s o n g s .   Each  s e l e c t i o n   i s  

n u m b e r e d .   The  s u b s c r i b e r   s i m p l y   keys   in  t h a t   n u m b e r  

on  a  c o n v e r t e r   box  and  w i t h i n   a p p r o x i m a t e l y   30  

s e c o n d s ,   t he   s e l e c t i o n   b e g i n s   to  p l a y .  



In  one  e m b o d i m e n t ,   t h e   s y s t e m   u t i l i z e s  

t he   s o u n d   s y s t e m   b u i l t   i n t o   a  t e l e v i s i o n   s e t .   I f  

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

s y s t e m ,   t he   s e l e c t e d   m u s i c   can   s i m p l y   be  " p l a y e d "  

t h r o u g h   t he   t e l e v i s i o n .   In  an  a l t e r n a t i v e  

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

e x i s t i n g   s t e r e o   s y s t e m   or  an  o p t i o n a l  

a m p l i f i e r / s p e a k e r   a r r a n g e m e n t   p r o v i d e d   as  a  

p e r i p h e r a l   d e v i c e .  

The  s u b s c r i b e r   r e c e i v e s   m u s i c   f rom  a  

c e n t r a l   l i b r a r y   t h r o u g h   t he   same  c a b l e   t h a t  

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

s u b s c r i b e r ' s   home,   b u s i n e s s   or  o t h e r   l o c a t i o n .   A 

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

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

u t i l i z e s   an  e x i s t i n g   c a b l e   TV  s y s t e m   w i t h o u t   t h e  

need   to  r e w i r e   c o u n t l e s s   h o m e s .  

T y p i c a l l y ,   a  t e l e v i s i o n   c a b l e   s y s t e m  

b r i n g s  a   c a b l e   to  t he   s u b s c r i b e r ' s   home.  T h i s  

c a b l e   c a r r i e s   30  or  more  v i d e o   i n f o r m a t i o n  

c h a n n e l s ,   e a c h   c h a n n e l   b e i n g   a b o u t   6  MHz  i n  

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

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

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

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

3.  The  s u b s c r i b e r   t u n e s   t h e   t e l e v i s i o n   to  c h a n n e l  

3  and  l e a v e s   i t   t h e r e .   As  d i f f e r e n t   c a b l e   v i d e o  

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

c o n v e r t e d   to  c h a n n e l   3.  C o n v e r s i o n   u s u a l l y   t a k e s  

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

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

Most  c a b l e   t e l e v i s i o n   s y s t e m s   have   a  number   o f  

c h a n n e l s   w h i c h   a r e   u n u s e d   or  w h i c h   can  be  m a d e  

v a c a n t   f o r   use   by  the   m u s i c   d e l i v e r y   s y s t e m .  



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

t he   p r e s e n t   i n v e n t i o n   f r e q u e n c y   m u l t i p l e x e s  

a p p r o x i m a t e l y   75  to  200  a u d i o   c h a n n e l s   i n t o   a  6 

MHz  b a n d w i d t h   v i d e o   c h a n n e l   so  t h a t   75  to  2 0 0  

d i f f e r e n t   a u d i o   " s u b - c h a n n e l s "   can  be  s i m u l -  

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

c h a n n e l .   In  one  e m b o d i m e n t ,   a  p a r t i c u l a r   a u d i o  

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

a g a i n )   on  a  g i v e n   a u d i o   s u b - c h a n n e l .   To  h e a r   a  

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

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

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

a s ,   f o r   e x a m p l e ,   t he   s o u n d   i n t e r m e d i a t e   f r e q u e n c y  

( I . F . )   of  a  t e l e v i s i o n .   A  p a r t i c u l a r   v i d e o  

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

c h a n n e l s   can  be  s e l e c t e d   on  the   s u b s c r i b e r ' s  

a l r e a d y   e x i s t i n g   v i d e o   c o n v e r t e r   box .   An 

a d d i t i o n a l   c o n v e r t e r   box  can  be  u s e d   to  t u n e   t o  

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

m u s i c   s e l e c t i o n   d e s i r e d .  

From  the   s u b s c r i b e r ' s   p o i n t   of  v i e w ,   t h e  

s y s t e m   w o r k s   l i k e   an  a c t i v e   r e t r i e v a l   l i b r a r y   o f  

a p p r o x i m a t e l y   200  s e l e c t i o n s .   The  s e l e c t i o n s   c a n  

be  r o u t i n e l y   u p d a t e d   s u c h   a s ,   f o r   e x a m p l e ,   on  a  

m o n t h l y   b a s i s   or  more  o f t e n   w h e n e v e r   a  new  " h i t "  

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

c e n t r a l   j u k e b o x   f a c i l i t y   u s i n g   e i t h e r   a  p l u r a l i t y  

of  c o n v e n t i o n a l   t u r n t a b l e s   or  any  o t h e r   t y p e   o f  

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

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

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

p l a y e r s   a r e   u s e d   to  p l a y   back   f rom  o p t i c a l l y  

r e a d a b l e   d i s c s .  



The  h e a r t   of  t h e   l a s e r   s y s t e m   is   a  

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

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

d i s c   on  w h i c h   a  m u s i c   s e l e c t i o n   has   b e e n  

e n c o d e d .   The  l a s e r   beam  " r e a d s "   t h e   c o d e d   d i s c  

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

In  one  e m b o d i m e n t ,   t he   a u d i o   s i g n a l   f o r  

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

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

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

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

number   of  v i d e o   c h a n n e l s .   Wi th   a  l a s e r   d i s c  

s y s t e m ,   a  p l u r a l i t y   of  r e a d - o u t   beams  can  be  u s e d  

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

T h u s ,   t h e   same  m u s i c a l   s e l e c t i o n   can  be  p l a c e d   o n  

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

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

" p h a s e "   w i t h   r e s p e c t   to  t h e   o t h e r s .   T h u s ,   i f   a  3 

m i n u t e   song   i s   p l a y e d   r e p e a t e d l y   on  s i x   d i f f e r e n t  

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

t i m e s ,   one  w o u l d   n e v e r   be  more   t h a n   a  h a l f   a  

m i n u t e   f rom  t h e   b e g i n n i n g   of  t h e   m u s i c a l   s e l e c t i o n  

d e s i r e d .  

The  a u d i o   s i g n a l s   f o r   200  (more   or  l e s s )  

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

e x a m p l e   a b o v e ,   by  200  c o m p a c t   a u d i o   d i s c   p l a y b a c k  

u n i t s ,   e a c h   p l a y i n g   a  d i f f e r e n t   song   w i t h   i t s   own  

l a s e r   beam.   H o w e v e r ,   in  a  p r e f e r r e d   e m b o d i m e n t ,  

t h e   s y s t e m   w i l l   use   a  more  p r a c t i c a l   t e c h n i q u e  

w h i c h   u s e s   o n l y   one  p l a y b a c k   u n i t .   As  many  as  2 0 0  

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

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

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

of  a  v i d e o   c h a n n e l .   T h i s   d i s c   c o u l d   t h e n   b e  

p l a y e d   back   a t   t h e   c a b l e   h e a d   w i t h   a  p l a y b a c k   u n i t  



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

A l l   of  t h e   a u d i o   c h a n n e l s   r e c o r d e d   on  t h e   d i s c  

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

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

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

w o u l d   t h u s   be  a v a i l a b l e   a t   t h e   s u b s c r i b e r ' s  

l o c a t i o n   a t   t h e   same  t i m e .  

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

v i d e o   d i s c   s y s t e m ;   bu t   i n s t e a d   of  j u s t   one  l a s e r  

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

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

b e g i n n i n g   of  any  g i v e n   song   w i l l   n e v e r   be  m o r e  

t h a n   a p p r o x i m a t e l y   30  s e c o n d s   away .   From  one  d i s c  

c o n t a i n i n g   200  m u s i c a l   s e l e c t i o n s ,   s i x   l a s e r s  

c o u l d   be  u s e d   to  g e n e r a t e   s i g n a l s   f o r   1200  a u d i o  

c h a n n e l s .   Each  of  t he   200  m u s i c a l   s e l e c t i o n s  

w o u l d   be  c a r r i e d   on  s i x   of  t h e s e   1200  c h a n n e l s   b u t  

w i t h   s t a r t s   a t   3 0 - s e c o n d   i n t e r v a l s .   By  t r a n s -  

m i t t i n g   t h e   1200  a u d i o   c h a n n e l s ,   w h i c h   a r e  

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

c h a n n e l s   of  t he   c a b l e ,   t h e   s y s t e m   w o u l d   have   t h e  

c a p a b i l i t y   of  d e l i v e r i n g   any  of  t he   200  s e l e c t i o n s  

- -   f rom  t h e   b e g i n n i n g   of  t h e   s e l e c t i o n ,   w i t h i n  

a p p r o x i m a t e l y   30  s e c o n d s   - -   to  t h e   s y s t e m   in  t h e  

s u b s c r i b e r ' s   home.   S t a r t   and  s t o p   s i g n a l s   can  b e  

i n c o r p o r a t e d   i n t o   t h e   s y s t e m   so  t h a t   t he   u s e r ' s  

m u s i c a l   c h o i c e   a u t o m a t i c a l l y   s w i t c h e s   to  t h e   a u d i o  

s u b - c h a n n e l   c a r r y i n g   t h e   n e x t   b e g i n n i n g   of  t h e  

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

The  s u b s c r i b e r ' s   a u d i o   c o n v e r t e r   b o x  

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

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

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

of  a  s i n g l e   song   or  a  v a r i e t y   of  s o n g s   in  a  



p r e d e t e r m i n e d   o r d e r .   The  c o n v e r t e r   box  w o u l d  

r e s p o n d   to  t he   m i c r o p r o c e s s o r   b a s e d   s y s t e m   b y  

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

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

One  v i d e o   c a b l e   c h a n n e l   h a v i n g   a  

b a n d w i d t h   of  6  MHz  can  c o n t a i n   a  number   o f  

d i f f e r e n t   a u d i o   s u b - c h a n n e l s ,   t he   number   b e i n g   a  

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

i n f o r m a t i o n .   I f   e a c h   s u b - c h a n n e l   i s   of  t h e  

s t a n d a r d   TV  FM  s o u n d   s i g n a l   f o r m a t ,   75  d i f f e r e n t  

s u b - c h a n n e l s   can   be  f o r m e d   in  e a c h   v i d e o   c h a n n e l .  

I t   is  p o s s i b l e   to  i n c r e a s e   t h e   number   of  a u d i o  

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

u s e d .   Any  d i f f e r e n t   s i g n a l   f o r m a t   r e q u i r e s   t h a t  

the   s e l e c t e d   s u b - c h a n n e l   s i g n a l   be  d e m o d u l a t e d  

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

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

f o r m a t   so  t h a t   i t   can  be  d e m o d u l a t e d   in  the   u s e r ' s  

t e l e v i s i o n   i f   t he   t e l e v i s i o n   is  to  be  u s e d   as  t h e  

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

In  a d d i t i o n   to  t he   TV  FM  s o u n d   s i g n a l  

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

be  u s e d ,   e a c h   of  w h i c h   has   i t s   own  a d v a n t a g e s   a n d  

d i s a d v a n t a g e s .   Wi th   some  t h e r e   is  a  s l i g h t  

d e g r e d a t i o n   in  a u d i o   q u a l i t y   e i t h e r   t h r o u g h   a  

d e c r e a s e   in  t he   maximum  a u d i o   f r e q u e n c y   t h a t   c a n  

be  t r a n s m i t t e d   or  in  p o o r e r   s i g n a l   to  n o i s e  

p e r f o r m a n c e   or  b o t h .   Wi th   a p p r o p r i a t e   s e l e c t i o n  

of  s i g n a l   f o r m a t ,   i t   is  p o s s i b l e   to  o b t a i n   a b o u t  

200  a u d i o   s u b - c h a n n e l s   f o r   e a c h   v i d e o   c h a n n e l .  

For  200  a u d i o   s u b - c h a n n e l s ,   t he   t o t a l   s i g n a l   w i d t h  

( a u d i o   i n f o r m a t i o n )   p l u s   some  g u a r d   band  t o  

p r o t e c t   a g a i n s t   m u t u a l   i n t e r f e r e n c e   mus t   be  n o  

more  t h a n   30  k H z .  



One  a l t e r n a t i v e   f o r m a t   i s   t h a t   of  an  FM 

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

U s i n g   a  m o d u l a t i o n   i n d e x   of  1 . 6 7   ( t h e   same  as  t h a t  

f o r   t h e   s t a n d a r d   TV  FM  s i g n a l )   and  c o n s t r a i n i n g  

t h e   s i g n a l   w i d t h   to  30  kHz,  a  maximum  a u d i o  

f r e q u e n c y   of  5600  Hz  can  be  u s e d .   T h i s  

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

may  be  c o n s i d e r e d   too   l o w  a   f i d e l i t y .  

A  s e c o n d   p o s s i b l e   a u d i o   s u b - c h a n n e l  

f o r m a t   i s   s i m p l e   a m p l i t u d e   m o d u l a t i o n .   Wi th   a  

b a n d w i d t h   of  30  kHz,  a  maximum  a u d i o   f r e q u e n c y   o f  

15  kHz  is   t h e o r e t i c a l l y   p o s s i b l e ,   bu t   b e c a u s e   o f  

t he   a b s e n c e   of  c a p t u r e   e f f e c t   e n j o y e d   by  FM 

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

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

t h a n   15  kHz,  bu t   no t   l e s s   t h a n   12  kHz,  i s   m o r e  

r e a l i s t i c .   T h i s   q u a l i t y   i s   no t   f a r   f rom  t h a t   o f  

TV  FM  s o u n d .   B e s i d e s   s o m e w h a t   r e d u c e d   h i g h  

f r e q u e n c y   a u d i o   r e s p o n s e ,   some  i n c r e a s e   in  n o i s e  

and  s i g n a l   d i s t o r t i o n   can  be  e x p e c t e d .  

Of  t h e s e   two  f o r m a t s ,   t h e   s e c o n d ,   t he   AM 

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

p r e f e r a b l e .  

The  s u b s c r i b e r   is   p r o v i d e d   w i t h   an  a u d i o  

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

as  p a r t   of  t h e   home  s u b s c r i b e r ' s   v i d e o   c o n v e r t e r  

box  s u p p l i e d   by  t he   c a b l e   t e l e v i s i o n   o p e r a t o r   o r  

as  a  s e p a r a t e   u n i t .   A  s e p a r a t e   u n i t   i s   p r e s e n t l y  

c o n c e i v e d   as  b e i n g   t h e   most   d e s i r a b l e   a r r a n g e m e n t .  

A d v a n t a g e   may  be  t a k e n   of  t h e   f a c t   t h a t ,   in  m o s t  

c a b l e   s y s t e m s ,   t h e   c h a n n e l   s e l e c t e d   by  t h e  

s u b s c r i b e r ' s   v i d e o   c o n v e r t e r   box  i s   c o n v e r t e d   t o  

c h a n n e l   3.  The  s u b s c r i b e r ' s   t e l e v i s i o n   s e t  

r e m a i n s   t u n e d   to   c h a n n e l   3  a t   a l l   t i m e s .   T h e  

a d d i t i o n a l   c o n v e r t e r   box  f o r   t h e   j u k e b o x   s y s t e m  



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

t e l e v i s i o n   and  an  e x i s t i n g   v i d e o   c a b l e   c o n v e r t e r  

box  s u p p l i e d   by  the   s u b s c r i b e r ' s   c a b l e   t e l e v i s i o n  

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

many  a u d i o   s u b - c h a n n e l s )   is  s e l e c t e d   on  t h e  

e x i s t i n g   v i d e o   c o n v e r t e r   box ,   w i t h   t he   d e s i r e d  

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

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

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

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

The  " j u k e b o x "   c o n c e p t   c l a i m e d   h e r e i n   i s  

no t   l i m i t e d   to  c a b l e   t e l e v i s i o n   s y s t e m s .   R a t h e r ,  

i t   i s   a p p l i c a b l e   to  any  s y s t e m   by  w h i c h   a  

t r a d i t i o n a l   " v i d e o "   c h a n n e l   of  a p p r o x i m a t e l y   6  MHz 

b a n d w i d t h   can  be  d e l i v e r e d   to  a  s u b s c r i b e r .   F o r  

e x a m p l e ,   some  s u b s c r i b e r s   now  r e c e i v e   t e l e v i s i o n  

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

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

or  more  of  s u c h   c h a n n e l s   c o u l d   be  d e d i c a t e d   f o r  

" j u k e b c x "   s e r v i c e .   An  e a r t h   s a t e l l i t e   r e c e i v e r  

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

ment   c o u l d   be  f i t t e d   w i t h   an  a u d i o   s u b - c h a n n e l  

c o n v e r t e r   box  so  t h a t   j u k e b o x   s e l e c t i o n s   can  b e  

t r a n s m i t t e d   to  t he   s u b s c r i b e r   v i a   t he   s a m e  

s a t e l l i t e - t o - e a r t h   l i n k .  

Some  t e l e v i s i o n   s u b s c r i b e r s   now  r e c e i v e  

pay  t e l e v i s i o n   t r a n s m i s s i o n s   f rom  a  t r a d i t i o n a l  

b r o a d c a s t   s t a t i o n .   T h e s e   t r a n s m i s s i o n s   a r e  

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

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

c o u p l e d   to  t h e   s u b s c r i b e r ' s   t e l e v i s i o n .   In  a  
s i m i l a r   f a s h i o n ,   a  v i d e o   c h a n n e l   f i l l e d   w i t h   a u d i o  

s u b - c h a n n e l   m u s i c   s e l e c t i o n s   c o u l d   be  s c r a m b l e d  

and  b r o a d c a s t   o v e r   t he   a i r   in  t he   same  m a n n e r   t h a t  

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



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

c o n v e r t e r   b o x e s   so  t h a t   t h e y   c o u l d   s e l e c t   t h e  

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

a i r " .  

A p p l i c a n t s '   i n v e n t i o n   i n c l u d e s   b o t h   a  
m e t h o d   of  d e l i v e r i n g   e n t e r t a i n m e n t   and  v a r i o u s  

a p p a r a t u s e s   f o r   p r o v i d i n g   s u b s c r i b e r   j u k e b o x  

s e r v i c e .   In  e f f e c t ,   a p p l i c a n t s '   i n v e n t i v e   m e t h o d  

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

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

p i e c e s ,  o f   a u d i o   i n f o r m a t i o n ;   f r e q u e n c y   m u l t i -  

p l e x i n g   t h e   s i g n a l s   to   fo rm  a  c o m p o s i t e   s i g n a l  

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

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

a  s u b s c r i b e r ;   d e m u l t i p l e x i n g   a  p a r t i c u l a r   one  o f  

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

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

i n f o r m a t i o n   i n t o   an  a u d i o   s i g n a l .  

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

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

more   l a s e r   beams  to  r e a d   an  o p t i c a l l y   r e a d a b l e  

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

c a s s e t t e   t a p e s ,   or  some  o t h e r   t e c h n i q u e .   T h e  

f r e q u e n c y   m u l t i p l e x i n g   c o u l d   i n c l u d e   t h e  

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

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

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

f r e q u e n c i e s ,   or  o t h e r   s u c h   a r r a n g e m e n t s .   T h e  

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

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

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

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

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

c h a n n e l s   to   be  d e m u l t i p l e x e d   and  d e m o d u l a t e d .   T h e  

t r a n s d u c i n g   c o u l d   be  t h r o u g h   t h e   t e l e v i s i o n ' s  



a u d i o   s y s t e m ,   t he   s u b s c r i b e r ' s   s t e r e o ,   or  o t h e r  

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

For  t he   t r a d i t i o n a l   t e l e v i s i o n   a u d i o   FM  f o r m a t ,  

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

p a r t i c u l a r   a u d i o   s u b - c h a n n e l   i n c l u d i n g :   means   f o r  

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

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

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

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

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

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

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

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

c a r r i e r   f o r   c o u p l i n g   to  t he   s u b s c r i b e r ' s   t e l e v i s i o n .  

For  the   AM  s i g n a l   f o r m a t ,   t h e r e   is  p r o v i d e d   a  

c o n v e r t e r   box  i n c l u d i n g :   means   f o r   s y n t h e s i z i n g   a  

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

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

means   f o r   c o n v e r t i n g   the   s e l e c t e d   a u d i o   at   t he   f i r s t  

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

f r e q u e n c y ;   means   f o r   c o n v e r t i n g   the   s e l e c t e d   a u d i o   a t  

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

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

a u d i o   a t   s a i d   s e c o n d   i n t e r m e d i a t e   f r e q u e n c y ;   means   f o r  

m o d u l a t i n g   the   d e m o d u l a t e d   a u d i o   i n t o   an  FM  s o u n d  

s i g n a l   in  t e l e v i s i o n   f o r m a t ;   and  means   f o r   i m p r e s s i n g  



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

c a r r i e r   f o r   c o u p l i n g   to  a  s u b s c r i b e r ' s   t e l e v i s i o n .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   i l l u s t r a t e d   by  t h e  

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

r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h ; -  

FIGURE  1  is  a  s c h e m a t i c   d i a g r a m   i l l u s t r a t i n g   t h e  

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



FIGURE  2  is   a  b l o c k   d i a g r a m   of  an  a u d i o  

s u b - c h a n n e l   c o n v e r t e r   f o r   use   w i t h   a  t e l e v i s i o n  

a u d i o   s i g n a l   f o r m a t ;   a n d  

FIGURE  3  is   a  b l o c k   d i a g r a m   of  an  a u d i o  

s u b - c h a n n e l   c o n v e r t e r   f o r   use   w i t h   an  AM  f o r m a t .  

G e n e r a l   C o n c e p t  

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

" p l a y e d "   a t   a  c e n t r a l   " j u k e b o x "   f a c i l i t y   1 1 0 .  

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

s e l e c t i o n .   F a c i l i t y   110  can  i n c l u d e   e i t h e r   a  

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

of  r e c o r d   p l a y e r s ,   l a s e r   d i s c   p l a y e r s ,   c a s s e t t e  

t a p e s ,   or  t he   l i k e .   The  s i g n a l s   fo r   i n d i v i d u a l  

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

112.   D i s t r i b u t o r   112  can  be  e i t h e r   a  c a b l e  

t e l e v i s i o n   o p e r a t o r ,   a  s a t e l l i t e   o p e r a t o r ,   a  

c o m m e r c i a l   b r o a d c a s t   o p e r a t o r ,   or  t he   l i k e .  

I f   d i s t r i b u t o r   112  is   a  c a b l e   o p e r a t o r ,  
t he   m u s i c   s e l e c t i o n s   a r e   m u l t i p l e x e d   o n t o   one  o r  

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

c a b l e   114  to  i n d i v i d u a l   s u b s c r i b e r   t e l e v i s i o n s  

116 .   I f   d i s t r i b u t o r   112  is   a  s a t e l l i t e   o p e r a t o r  

or  c o m m e r c i a l   t e l e v i s i o n   b r o a d c a s t e r ,   t he   v i d e o  

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

as  r e p r e s e n t e d   by  a r r o w   118  to  e i t h e r   a  m a s t e r  

a n t e n n a   s y s t e m   s y m b o l i z e d   by  a n t e n n a   120,   f o r  

d i s t r i b u t i o n   to  t e l e v i s i o n s   122  or  b r o a d c a s t  

d i r e c t l y   to  i n d i v i d u a l   TV  s u b s c r i b e r s   a s  

s y m b o l i z e d   by  a r r o w   124  and  t e l e v i s i o n s   1 2 6 . -  



C o n s t r a i n t s   of  T e l e v i s i o n   R e c e i v e r  

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

r e c e i v e r s   a c c e p t   a  f r e q u e n c y   m o d u l a t e d   (FM)  s i g n a l  

h a v i n g   a  peak   c a r r i e r   d e v i a t i o n   of  ±  25  k H z .  

A u d i o   f r e q u e n c y   r e s p o n s e   i s   50  Hz  to  15  kHz  w i t h   a  

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

7 5  µ s   b e i n g   u s e d   to  e q u a l i z e   n o i s e   p e r f o r m a n c e  

b e t w e e n   h i g h   and  low  a u d i o   f r e q u e n c i e s .   FM  s i g n a l  

a m p l i f i c a t i o n   and  d e t e c t i o n   a r e   done   a t   an  I F  

f r e q u e n c y   of  4 .5   MHz,  c o r r e s p o n d i n g   to  t h e  

f r e q u e n c y   d i f f e r e n c e   b e t w e e n   t he   f r e q u e n c y  
m o d u l a t e d   a u r a l   c a r r i e r   and  t h e   AM  ( v e s t i g i a l   s i d e  

b a n d )   m o d u l a t e d   v i d e o   ( p i c t u r e )   c a r r i e r .   The  TV 

s e t   d e p e n d s   upon  t h e   p r e s e n c e   of  t h e   v i s u a l  

c a r r i e r   to  h e t e r o d y n e   t h e   a u r a l   c a r r i e r   down  t o  

4 .5   MHz  t h r o u g h   t h e   a c t i o n   of  t h e   m i x e r   s t a g e   i n  

t h e   TV  s e t .   T h e r e f o r e   t h e   TV  s e t   mus t   be  p r o v i d e d  

no t   o n l y   w i t h   an  a p p r o p r i a t e   FM  s o u n d   c a r r i e r   o n  

some  TV  c h a n n e l ,   bu t   w i t h   an  a p p r o p r i a t e   v i s u a l  

c a r r i e r   as  w e l l ,   and  t h e y   mus t   be  s e p a r a t e d   by  4 . 5  

MHz.  The  v i s u a l   c a r r i e r   need   n o t ,   of  c o u r s e ,   b e  

m o d u l a t e d   w i t h   any  p i c t u r e   i n f o r m a t i o n .   I t   d o e s ,  

h o w e v e r ,   p e r f o r m   an  a d d i t i o n a l ,   and  in  t h i s   c a s e ,  
d e s i r a b l e   f u n c t i o n   of  d a r k e n i n g   t h e   s c r e e n   of  t h e  

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

n o i s e   or  s n o w .  

C a b l e   C h a n n e l   C a p a b i l i t i e s  

The  p r e s e n t l y   c o n t e m p l a t e d   p r e f e r r e d  

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

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

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

use   of  an  " o v e r   t h e   a i r "   b r o a d c a s t   c h a n n e l ,   d i r e c t  

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

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



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

as  t h e   t r a n s m i s s i o n   medium  to  a  s u b s c r i b e r .  

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

in  CATV  s y s t e m   i s   6  MHz  in  b a n d w i d t h .   A l m o s t   a l l  

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

f o r m a t   and  f r e q u e n c y   a s s i g n m e n t s   a r e   t he   same  o r  

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

on  c a b l e ,   a d d i t i o n a l   c h a n n e l s   a r e   u s e d .   T h e s e   l i e  

in  f r e q u e n c y   b a n d s   o t h e r   t h a n   t h o s e   a l l o c a t e d   f o r  

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

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

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

m u t u a l   i n t e r f e r e n c e   i s   no t   o r d i n a r i l y   e n c o u n t e r e d  

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

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

One  or  more  of  t h e s e   c h a n n e l s   c o u l d   b e  

u s e d   f o r   " j u k e b o x "   s e r v i c e .   T h e s e   wou ld   p r o b a b l y  

be  c h a n n e l s   t h a t   a r e   v a c a n t   on  a  p a r t i c u l a r   c a b l e  

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

s h o u l d   be  f i l l e d   w i t h   as  many  f r e q u e n c y   m o d u l a t e d  

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

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

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

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

on  a  s i n g u l a r   b a s i s   by  t h e   s u b s c r i b e r ' s   TV  s e t .  

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

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

t h e   same  as  f o r   t h e   FM  a u d i o   s i g n a l   in  any  TV 

b r o a d c a s t .   G i v e n   t h e   p e a k   d e v i a t i o n   v a l u e   of  25  

kHz  and  maximum  m o d u l a t i n g   f r e q u e n c y   of  15  kHz,  a  

min imum  s p a c i n g   of  80  kHz  is   d e s i r a b l e .   T h i s   i s  

b a s e d   upon  a  common  c r i t e r i o n   t h a t   t he   s p e c t r u m  

o c c u p i e d   by  an  FM  s i g n a l   i s   a p p r o x i m a t e l y   t w i c e  

t h e   sum  of  t h e   peak   c a r r i e r   d e v i a t i o n   and  t h e  

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



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

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

c h a n n e l   w i d t h   i s   180  kHz,  and  a  s p a c i n g   of  200  kHz 

i s   u s e d .   I f   80  kHz  s p a c i n g   i s   u s e d   f o r   t h e  

p r o p o s e d   s e r v i c e ,   t h e n   75  p o s s i b l e   m u s i c   s e l e c -  

t i o n s   can  be  t r a n s m i t t e d ,   a s s u m i n g   no  two  a r e  

a l i k e .  

The  S u b s c r i b e r ' s   C o n v e r t e r   Box  f o r   an  FM  S y s t e m  

D i f f e r e n t   s i g n a l   f o r m a t s   r e q u i r e  

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

ment   d e s c r i b e d   i s   f o r   an  FM  s y s t e m .  
T h i s   d i s c u s s i o n   a s s u m e s   t h e   use   of  a  

s i n g l e   6  MHz  c a b l e   c h a n n e l   c o n t a i n i n g   75  FM 

s i g n a l s   (75  d i f f e r e n t   m u s i c   s e l e c t i o n s ) .   T h e  

s i g n a l s   t r a n s m i t t e d   on  t h e   c a b l e   a r e   h i g h l y  

a c c u r a t e   in  f r e q u e n c y ,   i . e . ,   h a v i n g   an  e r r o r   o f  

o n l y  +   1  k H z .  

R e f e r r i n g   now  to  FIGURE  2  t h e r e   i s   s h o w n  

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

box ,   r e f e r r e d   to   g e n e r a l l y   by  r e f e r e n c e   n u m e r a l  

200.   An  i n c o m i n g   s i g n a l   f rom  t he   s u b s c r i b e r ' s  

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

p a s s   f i l t e r   202  to  r e d u c e   o u t - o f - c h a n n e l   s i g n a l s  

and  f e e d t h r o u g h   of  t h e   c o n v e r t e r ' s   l o c a l   o s c i l -  

l a t o r   to  t h e   c a b l e   s y s t e m .   The  s i g n a l   i s   m i x e d   i n  

a  m i x e r   204  w i t h   a  l o c a l   o s c i l l a t o r   s i g n a l   f rom  a  

s y n t h e s i z e d   l o c a l   o s c i l l a t o r   206  and  h e t e r o d y n e d  

down  to  4 .5   MHz.  A  band   p a s s   f i l t e r   208  a t   4 . 5  

MHz  a l l o w s   o n l y   t h e   d e s i r e d   s i g n a l   to   p a s s .   T h e  

b a n d w i d t h   of  f i l t e r   208  s h o u l d   be  a b o u t   8 0 - 1 0 0  

kHz.  O s c i l l a t o r   206  t u n e s   in  80  kHz  s t e p s ,   a n d  

mus t   be  a c c u r a t e   to  w i t h i n  ±   1  or  2  k H z .  

T h e r e f o r e ,   i t   i s   p r e f e r a b l y   an  i n d i r e c t  



s y n t h e s i z e r .   T u n i n g   of  o s c i l l a t o r   (206)   is  u n d e r  

c o n t r o l   of  a  s e l e c t i o n   and  c o n t r o l   u n i t   ( 2 1 0 )  

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

The  4 .5   MHz  s i g n a l   f rom  f i l t e r   (208)   is  used  i n  

two  w a y s .   It  is  d e t e c t e d ,   t h a t   is  c o n v e r t e d   to  a u d i o ,  

to  p r o v i d e   s t a r t   and  s t o p   t o n e s   n e e d e d   by  s e l e c t i o n  

and  c o n t r o l   u n i t   ( 2 1 0 ) .   The  s i g n a l   f rom  f i l t e r   ( 2 0 8 )  

is  a m p l i f i e d   by  an  a m p l i f i e r   (212)   w h i c h   is  c o u p l e d   t o  

a  l i m i t e r   ( 2 1 4 ) .   L i m i t e r   (214)   is  c o u p l e d   to  an  FM 

d e t e c t o r   (216)   w h i c h   p r o v i d e s   the   s t a r t   and  s t o p   t o n e s  

to  s e l e c t i o n   and  c o n t r o l   u n i t   ( 2 1 0 ) .   The  4.5  MHz 

s i g n a l   is  a l s o   c o u p l e d   to  a  m i x e r   (218)   w h i c h   p r o d u c e s  

as  an  o u t p u t   an  u n m o d u l a t e d   v i d e o   c a r r i e r   and  an  a u d i o  

s u b - c h a n n e l   FM  m o d u l a t e d   c a r r i e r   4 .5   MHz  h i g h e r   i n  

f r e q u e n c y .  

Th i s   is  the   t o t a l   s i g n a l   n e e d e d   fo r   o u t p u t   to  t h e  

TV  s e t .   A n ' o u t p u t   c h a n n e l   v i d e o   c a r r i e r   o s c i l l a t o r  

(220)   d r i v i n g   the  m i x e r   must   be  n e a r   (+  250  kHz)  t o  

the  p r o p e r   v i d e o   c a r r i e r   f r e q u e n c y   f o r   the  c h a n n e l   t o  

w h i c h   the  TV  s e t   is  t u n e d .  

I t   is  d e s i r a b l e   to  s u p p r e s s   any  a u d i o   o u t p u t   f r o m  

the   TV  s e t   when  s e l e c t i o n   and  c o n t r o l   u n i t   (210)  s o  

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

T h e r e   a re   two  ways  in  w h i c h   t h i s   can  be  d o n e .   In  no  

c a s e   must   the   FM  m o d u l a t e d   c a r r i e r   be  r e m o v e d ,   i t s  



a u d i o   m o d u l a t i o n   must   be  s u p p r e s s e d .   Th i s   may  b e  

a c c o m p l i s h e d   by  s u b s t i t u t i n g   a  s t e a d y   4.5  MHz  c a r r i e r ,  

d e r i v e d   from  a  c r y s t a l   o s c i l l a t o r   (222)   f o r   the   4 . 5  

MHz  FM  s i g n a l   d e r i v e d   as  d e s c r i b e d   above   or  b y  

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

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

o n t o   a  4 .5  MHz  c a r r i e r .   The  l a s t   m e t h o d   is  m o r e  

d i r e c t ,  



bu t   t h e   f i r s t   i s   s u p e r i o r   f rom  t h e   s t a n d p o i n t   o f  

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

d e t e c t i o n   and  r e m o d u l a t i o n   p r o c e s s .   A  m u t e  

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

c o n t r o l   u n i t   210  to   a  s w i t c h   224.   S w i t c h   2 2 4  

s e l e c t s ,   r e s p o n s i v e   to  t he   p r e s e n c e   or  a b s e n c e   o f  

t he   mute   c o n t r o l   s i g n a l ,   t h e   i n p u t   to  m i x e r   218  a s  

e i t h e r   t h e   4 .5   MHz  o s c i l l a t i o n   f rom  o s c i l l a t o r   2 2 2  

or  t he   4 .5   MHz  s i g n a l   c a r r y i n g   m u s i c   s e l e c t e d   f r o m  

f i l t e r   2 0 8 .  

At  t h e   o u t p u t   of  m i x e r   218  t h e r e   i s  

p r o v i d e d   an  o u t p u t   c h a n n e l   b a n d p a s s   f i l t e r   2 2 6  

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

c o n v e r t e r   200  to  t h e   s u b s c r i b e r ' s   t e l e v i s i o n .  

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

been   d e m o d u l a t e d   can   be  c o u p l e d   to   t h e  

s u b s c r i b e r ' s   s t e r e o   or  o t h e r   a m p l i f i e r / s p e a k e r  

a r r a n g e m e n t   i n s t e a d   of  b e i n g   pu t   i n t o   TV  s o u n d  

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

The  S u b s c r i b e r ' s   C o n v e r t e r   Box  f o r   an  AM  S y s t e m  

R e f e r r i n g   now  to  FIGURE  3  t h e r e   i s   s h o w n  

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

s u i t a b l e   f o r   use   w i t h   an  AM  s i g n a l   f o r m a t  

( p r e s e n t l y   p r e f e r r e d ) .   The  AM  c o n v e r t e r   box  i s  

r e f e r r e d   to  g e n e r a l l y   by  r e f e r e n c e   n u m e r a l   3 0 0 .  

U s i n g   an  AM  f o r m a t ,   a  t o t a l   s i g n a l  

b a n d w i d t h   of  30  kHz  can   p r o v i d e   a  t h e o r e t i c a l  

maximum  a u d i o   f r e q u e n c y   of  15  kHz.  In  p r a c t i c e  

t he   maximum  a u d i o   f r e q u e n c y   is   s o m e w h a t  

d e g r a d e d .   B e c a u s e   of  t h e   a b s e n c e   of  t h e   c a p t u r e  
e f f e c t   e n j o y e d   by  FM  s y s t e m s ,   w h i c h   r e d u c e s  

a d j a c e n t   c h a n n e l   i n t e r f e r e n c e ,   a  maximum  a u d i o  

f r e q u e n c y   of  l e s s   t h a n   15  kHz,  bu t   p r o b a b l y   n o  



l e s s   t h a n   12  kHz  is   more  r e a l i s t i c .   T h i s   p r o v i d e s  

a  s o u n d   q u a l i t y   no t   f a r   f rom  t h a t   of  TV  FM  s o u n d .  

The  c o n v e r t e r   box  300  b l o c k   d i a g r a m   o f  

FIGURE  3  a s s u m e s   an  i n p u t   f rom  a  v i d e o   c a b l e  

s e l e c t o r   on  t e l e v i s i o n   c h a n n e l   3  ( 6 0 - 6 6   M H z ) .  

C o n v e r t e r   300  i s   b a s i c a l l y   a  low  s e n s i -  

t i v i t y   AM  r e c e i v e r .   Two  f r e q u e n c y   c o n v e r s i o n s   a r e  
u s e d   to  a t t a i n   a d e q u a t e   image   r e j e c t i o n   a n d  

a d j a c e n t   c h a n n e l   r e j e c t i o n .   IF  f r e q u e n c i e s   a r e  

c h o s e n   to   be  s t a n d a r d   f r e q u e n c i e s   f o r   w h i c h  

c o m p o n e n t s   a r e   r e a d i l y   a v a i l a b l e .   The  m u t i n g  
f u n c t i o n   d e s c r i b e d   in  t h e   FIGURE  2  e m b o d i m e n t   i s  

s t i l l   u s e d ,   bu t   t h e   m u t i n g   t o n e s   a r e   now  a t  

s u b a u d i b l e   f r e q u e n c i e s .   The  4 .5   MHz  VCO  ( v o l t a g e  

c o n t r o l l e d   o s c i l l a t o r )   may  r e q u i r e   s t a b i l i z a t i o n  

w i t h i n   a  s m a l l   p h a s e   l o c k   l o o p   to  mee t   t h e   ±  1  kHz 

t o l e r a n c e   d i s c u s s e d   in  t he   FM  f o r m a t   s e c t i o n   o f  

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

The  c h a n n e l   3  i n p u t   s i g n a l   i s   c o u p l e d  

t h r o u g h   a  c h a n n e l   3  b a n d p a s s   f i l t e r   302  and  m i x e d  

in  a  m i x e r   304  w i t h   a  s i g n a l   f rom  a  s y n t h e s i z e d  

l o c a l   o s c i l l a t o r   306 .   The  f r e q u e n c y   of  t h e   o u t p u t  
of  o s c i l l a t o r   306  i s   c o n t r o l l e d   by  a  s e l e c t i o n   a n d  

c o n t r o l   u n i t   308  w h i c h   i s   r e s p o n s i v e   to  u s e r  

c o m m a n d .  

As  in  t h e   c a s e   of  FM  c o n v e r t e r   box  2 0 0 ,  

s e l e c t i o n   and  c o n t r o l   u n i t   308  i s   r e s p o n s i v e   t o  

s t a r t   and  s t o p   t o n e s   and  p r o v i d e s   a  mute   c o n t r o l  

s i g n a l .   M i x e r   304  p r o v i d e s   a  f i r s t   c o n v e r s i o n   b y  

m i x i n g   t h e   d e s i r e d   m u s i c   s e l e c t i o n   to   1 0 . 7   MHz  ( a  

s t a n d a r d   IF  f r e q u e n c y )   w h e r e   i t   i s   f i l t e r e d   by  a  

b a n d p a s s   f i l t e r   310 .   A  s e c o n d   c o n v e r s i o n   i s  

p r o v i d e d   by  m i x i n g   t h e   o u t p u t   of  f i l t e r   3 1 0  i n   a  
m i x e r   312  w i t h   a  s i g n a l   f rom  an  o s c i l l a t o r   3 1 4  

o p e r a t i n g   a t   1 1 . 1 5 5   MHz.  T h i s   p r o v i d e s   an  o u t p u t  



at   m i x e r   312  a t   455  kHz  w h i c h   i s   a n o t h e r   s t a n d a r d  

IF  f r e q u e n c y .   The  455  kHz  o u t p u t   of  m i x e r   312  i s  

f i l t e r e d   by  a  f i l t e r   316  and  c o u p l e d   to  an  AM 

d e t e c t o r   and  m u t i n g   u n i t   318.   S e l e c t e d   a u d i o   f r o m  

AM  d e t e c t o r   318  is   c o u p l e d   to  a  4 .5   MHz  v o l t a g e  

c o n t r o l l e d   o s c i l l a t o r   320  w h i c h   p r o v i d e s   an  FM 

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

t e l e v i s i o n   f o r m a t   FM  s o u n d   s i g n a l   i s   m i x e d   in  a  

m i x e r   322  w i t h   a  s i g n a l   f rom  an  o u t p u t   c h a n n e l  

v i d e o   c a r r i e r   o s c i l l a t o r   324  w h i c h   p r o v i d e s   a  

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

t h e   s u b s c r i b e r .   The  o u t p u t   of  m i x e r   322  i s  

f i l t e r e d   by  an  o u t p u t   c h a n n e l   b a n d p a s s   f i l t e r   3 2 6  

f o r   c o u p l i n g  t o   t he   s u b s c r i b e r ' s   t e l e v i s i o n .  

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

b e e n   d e m o d u l a t e d   can  be  c o u p l e d   to  t h e  

s u b s c r i b e r ' s   s t e r e o ,   or  o p t i o n a l   a m p l i f i e r / s p e a k e r  

a r r a n g e m e n t ,   i n s t e a d   of  b e i n g   p u t   i n t o   TV  s o u n d  

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

A l t e r n a t i v e s  

I t   i s   p o s s i b l e   to  use   more  t h a n   one  c a b l e  

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

t h e   number   of  m u s i c   s e l e c t i o n s   f rom  w h i c h   t o  

c h o o s e .   An  e x t r a   c h a n n e l   m i g h t   be  u s e d   t o  

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

i n f o r m a t i o n   on  t h e   s e l e c t i o n s   a v a i l a b l e .   T h e  

a t t e n d i n g   s o u n d   w o u l d   be  c h o s e n   f rom  one  of  t h e  

s u b c h a n n e l s   a v a i l a b l e   on  an  a d j a c e n t   6  MHz  c h a n n e l  

and  h e t e r o d y n e d   o n t o   t h e   c o r r e c t   f r e q u e n c y   f o r   t h e  

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

T h e r e   can   be  p r o v i d e d   some  means   o f  

a l e r t i n g   t h e   l i s t e n e r ' s   c o n v e r t e r   box  t h a t   a  

p a r t i c u l a r   s e l e c t i o n   has   e n d e d   or  i s   a b o u t   t o  

b e g i n .   T h i s   i s   d e s i r a b l e   to  e n s u r e   t h a t   when  a  



s e l e c t i o n   i s   made  i t   w i l l   be  p l a y e d   f rom  t h e  

b e g i n n i n g ,   and  when  e n d e d   w i l l   no t   be  p l a y e d   a g a i n  

i f   a n o t h e r   s e l e c t i o n   has   been   made .   One  means   o f  

a c h i e v i n g   t h i s   a c t i o n   is   t h e   use   of  two  d i f f e r e n t  

s u b a u d i b l e   t o n e s ,   as  d i s c u s s e d   a b o v e .   One,  a  

" s t a r t "   t o n e ,   w o u l d   be  p r e s e n t   j u s t   b e f o r e   a  

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

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

t e r m i n a t i o n   of  a  s e l e c t i o n .   T h i s   wou ld   s i g n a l   t h e  

c o n v e r t e r   box  to  r e t u n e   to  t h e   n e x t   s e l e c t i o n  

d e s i r e d ,   or  to  s e a r c h   f o r   w h i c h e v e r   s e l e c t i o n   of  a  

number   of  c h o s e n   s e l e c t i o n s   f i r s t   o c c u r s .   S i n c e  

t he   n o r m a l   r a n g e   of  f r e q u e n c i e s   u s e d   f o r   t e l e -  

v i s i o n   s o u n d   is   50  Hz  to  15  kHz,  as  p r e v i o u s l y  

s t a t e d ,   t he   s i g n a l   t o n e s   mus t   b e  b e l o w   50  H z .  

A n o t h e r   o p t i o n ,   of  c o u r s e ,   is   to  use   t o n e s   w e l l  

a b o v e   15  kHz,  an  e q u a l l y   e f f e c t i v e   s o l u t i o n .  

The  c o n c e p t s   of  t h e   p r e s e n t   i n v e n t i o n   c a n  

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

e x a m p l e ,   d i r e c t   b r o a d c a s t   f rom  a  g r o u n d - b a s e d  

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

s u b s c r i b e r ,   e t c .   or  some  c o m b i n a t i o n   of  t r a n s -  

m i s s i o n   s c h e m e s .  

W h i l e   t he   i n v e n t i o n   has   been   d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   wha t   i s   p r e s e n t l y   c o n s i d e r e d   t o  

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

i t   i s   to  be  u n d e r s t o o d   t h a t   t he   i n v e n t i o n   i s   n o t  

to  be  l i m i t e d   to  t he   d i s c l o s e d   e m b o d i m e n t s   b u t   o n  

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

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

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

w h i c h   s c o p e   is   to  be  a c c o r d e d   t he   b r o a d e s t  

i n t e r p r e t a t i o n   so  as  to  e n c o m p a s s   a l l   s u c h  

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



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

s t e p s   o f :  

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

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

p i e c e s   of  a u d i o   i n f o r m a t i o n ;  

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

s u b s c r i b e r ;  

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

of  p i e c e s   of  a u d i o   i n f o r m a t i o n ;   a n d  

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

i n f o r m a t i o n   i n t o   an  a u d i o   s i g n a l .  

2.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1  w h e r e i n   s a i d   s t e p  

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

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

3.  A  m e t h o d   a c c o r d i n g   to  c l a i m   2  w h e r e i n   s a i d   s t e p  

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

e l e c t r i c a l   s i g n a l s   by  p l a y i n g   a  p r e - r e c o r d e d  

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

4.  A  m e t h o d   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to   3 

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

s t e p s   o f :  

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

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

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

i n t e r m e d i a t e   f r e q u e n c y ;   a n d  



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

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

b a s e b a n d .  

5.  A  m e t h o d   a c c o r d i n g   to  c l a i m   4  w h e r e i n   s a i d   s t e p  

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

u s i n g   an  a u d i o   IF  t r a i n   of  a  t e l e v i s i o n   r e c e i v e r .  

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

s u b s c r i b e r   c o m p r i s i n g :  

means   (110)   f o r   g e n e r a t i n g   a  f r e q u e n c y  

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

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

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

s u b s c r i b e r ;  

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

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

means   (126)   f o r   t r a n s d u c i n g   the   p a r t i c u l a r  

d e s i r e d   p i e c e   of  a u d i o   i n f o r m a t i o n   i n t o   an  a u d i o  

s i g n a l .  

7.  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   6  w h e r e i n   s a i d  

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

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

8.  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   7  w h e r e i n   s a i d  

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

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

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

9.  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   6  or  c l a i m   7 

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

means   (204)   f o r   s e l e c t i v e l y   f r e q u e n c y   c o n v e r t i n g  



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

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

a  p r e d e t e r m i n e d   i n t e r m e d i a t e   f r e q u e n c y ;   a n d  

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

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

i n f o r m a t i o n   at   b a s e b a n d .  

10.  An  a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   9,  w h e r e i n   s a i d  

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

u s i n g   an  a u d i o   IF  t r a i n   of  a  t e l e v i s i o n .  

11.  An  a u d i o   s u b - c h a n n e l   c o n v e r t e r   f o r   s e l e c t i n g   a  

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

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

means   f o r   r e c e i v i n g   s a i d   v i d e o   c h a n n e l   f rom  a  

c a b l e ;  

means   (306)   f o r   s y n t h e s i z i n g   a  l o c a l   o s c i l l a t o r  

s i g n a l   t he   f r e q u e n c y   of  w h i c h   can  be  u s e r   c o n t r o l l e d ;  

means   (304)   f o r   m i x i n g   s a i d   s y n t h e s i z e d   s i g n a l  

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

s u b - c h a n n e l   on  a  p r e d e t e r m i n e d   i n t e r m e d i a t e  

f r e q u e n c y ;  

means   (320)   f o r   FM  m o d u l a t i n g   s a i d   s e l e c t e d   a u d i o  

s u b - c h a n n e l   o n t o   a  c a r r i e r   p r e d e t e r m i n e d   f r e q u e n c y ;  

means   (324)   f o r   m i x i n g   s a i d   p r e d e t e r m i n e d  

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

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

t r a n s m i s s i o n   to  a  t e l e v i s i o n .  

12.  A  c o n v e r t e r   a c c o r d i n g   to  c l a i m   11  f u r t h e r  



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

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

s a i d   a u d i o   s u b - c h a n n e l ;   a n d  

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

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

13.  A  c o n v e r t e r   a c c o r d i n g   to  c l a i m   11  or  c l a i m   12 

f u r t h e r   c o m p r i s i n g   means   (318)   f o r   m u t i n g   a u d i o   o u t p u t  

of  s a i d   t e l e v i s i o n   when  t h e r e   is  no t   a u d i o   i n f o r m a t i o n  

on  a  s e l e c t e d   s u b - c h a n n e l .  

14.  A  c o n v e r t e r   f o r   s e l e c t i n g   a  p a r t i c u l a r   one  of  a  

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

c o m p r i s i n g :  

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

means   (306)   f o r   s y n t h e s i z i n g   a  l o c a l   o s c i l l a t o r  

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

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

f i r s t   i n t e r m e d i a t e   f r e q u e n c y ;  

means   ( 3 1 2 , 3 1 4 )   f o r   c o n v e r t i n g   s a i d   f i r s t  

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

p r e d e t e r m i n e d   i n t e r m e d i a t e   f r e q u e n c y ;  

means   (318)   f o r   d e t e c t i n g   a u d i o   i n f o r m a t i o n   a t  

s a i d   s e c o n d   i n t e r m e d i a t e   f r e q u e n c y ;  

means   (320)   f o r   FM  m o d u l a t i n g   the   d e t e c t e d   a u d i o  

o n t o   a  p r e d e t e r m i n e d   c a r r i e r ;  

means   (324)   f o r   g e n e r a t i n g   a  v i d e o   c a r r i e r  

s i g n a l ;   a n d  

means   (322)   f o r   FM  m o d u l a t i n g   s a i d   p r e d e t e r m i n e d  



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

s u b s c r i b e r ' s   t e l e v i s i o n .  

15.  An  a u d i o   s u b - c h a n n e l   c o v e r t e r   f o r   s e l e c t i n g   a  

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

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

means   f o r   r e c e i v i n g   s a i d   v i d e o   c h a n n e l   f rom  a  

c a b l e ;  

means   (206)   f o r   s y n t h e s i z i n g   a  l o c a l   o s c i l l a t o r  

s i g n a l   t he   f r e q u e n c y   of  w h i c h   can  be  u s e r   c o n t r o l l e d ;  

means   (204)   f o r   m i x i n g   s a i d   s y n t h e s i z e d   s i g n a l  

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

s u b - c h a n n e l   on  a  p r e d e t e r m i n e d   i n t e r m e d i a t e  

f r e q u e n c y ;  

an  o u t p u t   c h a n n e l   v i d e o   c a r r i e r   o s c i l l a t o r   ( 2 2 0 )  

means   (218)   f o r   m i x i n g   s a i d   p r e d e t e r m i n e d  

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

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