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©  A  message  broadcasting  and/or  receiving  system. 
In  a  message  broadcast  and  receiving  system,  a  receiver 

11  allows  the  reception  of  a  message  from  a  master  transmit- 
ter  T7  if,  prior  to  the  message,  an  unmodulated  carrier  burst, 
from  the  master  transmitter  T7,  is  received  before  an  unmod- 
ulated  carrier  burst,  of  a  different frequency,  from  any  of  a  ring 
of  slave  transmitters  R1  to  T6.  This  defines  an  area  of  recep- 
tion  4  around  the  master  transmitter.  The  method  is  applic- 
able  to  FM  broadcasts  as  well  as  AM.  One  carrier  burst  can  be 
fo  +  100  kHz  and  the  other  fo  -100  kHz  where  the  message  is 
broadcast  on  a  carrierfo  with  frequency  deviation  of ±  50  kHz. 



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

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

S e l e c t i v e   message  b r o a d c a s t i n g   systems  are  used  t o  

b r o a d c a s t   i n t e r r u p t i n g   messages,   e .g .   t r a f f i c   i n f o r m a t i o n   m e s s a g e s ,  
to  s p e c i f i c   g e o g r a p h i c a l   a r eas ,   whereby  l i s t e n e r s   hear   only  t h o s e  

messages  r e l e v a n t   to  the  area  w i th in   which  they  are  s i t u a t e d .  

In  th i s   s p e c i f i c a t i o n ,   the  i n v e n t i o n  i s   d e s c r i b e d   l a r g e l y  

in  r e l a t i o n   to  a  motoring  s e r v i c e   but  the  i n v e n t i o n   would  b e  

a p p l i c a b l e   to  o ther   s e r v i c e s ,   such  as  s e l e c t i v e   paging  systems  o r  

a i r c r a f t   or  o ther   speech  or  data  communicat ions ,   where  i t   i s  

d e s i r a b l e   to  d i r e c t   messages  to  p a r t i c u l a r   a r e a s .  

Known  s e l e c t i v e   m e s s a g e - b r o a d c a s t i n g   systems  can  e i t h e r   be  

f r e q u e n c y - d i v i s i o n   m u l t i p l e x   systems  (FMD),-in  which  a  number  o f  

messages  are  b r o a d c a s t   each  having  a  d i f f e r e n t   c a r r i e r   f r e q u e n c y ,  

or  time  d i v i s i o n   m u l t i p l e x   systems  (TDM),  i n w h i c h   the  messages  

have  a  common  c a r r i e r   f requency   and  are  b r o a d c a s t   one  at  a  t i m e .  

We  have  a l ready  proposed   (in  an  a s  y e t   u n p u b l i s h e d  

B r i t i s h   P a t e n t   A p p l i c a t i o n   No  49919/76)  to  compare  the  l eve l s   o f  

s i g n a l s   coming  from  a  master   s t a t i o n   in  the  area  of  des i r ed   r e c e p t i o n  

and  from  one  or  more  i n h i b i t i n g   or  s lave  s t a t i o n s   ou t s ide   t h e  

area.   If  the  r a t i o   of  the  master   l eve l   to  the  or  each  s lave  l e v e l  

is  high  enough,  the  r e c e i v e r   w i l l   respond  to  the  message:  if   t h e  

r a t i o   is  not  high  enough,  the  r e c e i v e r   w i l l   not  respond.   A 

d i s a d v a n t a g e   of  th i s   sytem  is  t h a t   any  o b s t r u c t i o n s   or  d i f f e r e n c e s  

in  the  p r o p a g a t i o n   pa ths ,   which  cause  one  s i gna l   t o  be   a t t e n u a t e d  

more  than  the  o t h e r s ,   wi l l   cause  v a r i a t i o n s   in  the  r e l a t i v e   s i g n a l  

l e v e l s ,   r e s u l t i n g   in  a  d i s p l a c e m e n t   of  the  expec ted   s e r v i c e  

are  boundary .   Although  the  d i s p l a c e m e n t   is  n e g l i g i b l e   when 

o p e r a t i n g   in  the  low  to  medium  f requency   range,   t h i s   is  not  t h e  

case  when  using  very  high  f r e q u e n c i e s   where  p r o p a g a t i o n   e f f e c t s  

wi l l   cause  la rge   and  random  v a r i a t i o n s   in  the  l eve l s   of  t h e  

r e c e i v e d   s i g n a l s .  



The  need  to  use  a  system  which  ope ra t e s   at  very  high  f r e -  

quenc ies   may  occur   i f   an  a c c e p t a b l e   channel  in  or  near   the  medium 

f requency   b r o a d c a s t   band  is  not   a v a i l a b l e   or  i f   sky-wave  i n t e r -  

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

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

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p rov ide   a  s y s t e m  

which  is  s u i t a b l e   for  use,  i n t e r   a l i a ,  a t   very  high  f r e q u e n c i e s .  

Accord ing   to  t h e  p r e s e n  t i n v e n t i o n  .  t h e r e   is  p rov ided   a  

message  b r o a d c a s t i n g   and  r e c e i v i n g   system  compr is ing   a  network  o f  

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

t r a n s m i t t e r   or  t r a n s m i t t e r s   to  t r a n s m i t   a  message  s i g n a l   and  t o  

cause  the  or  each  s e l e c t e d   t r a n s m i t t e r   to  p r e f a c e   i t s   message  

s i g n a l   with  a  mas ter   code  s i g n a l ,   and  to  cause  one  or  more  o t h e r  

t r a n s m i t t e r s   of  the  network  to  r a d i a t e   a  s lave   code  s i gna l   w h i c h  

is  d i s t i n c t   from  the  master   code  s i g n a l ,   and  a  f ixed   or  m o b i l e  

r e c e i v e r   i n c l u d i n g   a  d e t e c t i n g   c i r c u i t   which  d e t e c t s   whether   t h e  

master   code  s i g n a l   is  r e c e i v e d  b e f o r e   or  a f t e r   a n - i n s t a n t  

de te rmined   by  the  r e c e p t i o n   of  a  s lave  code  s i g n a l   and  allows-  t h e  

r e c e p t i o n   of  the  message  s i g n a l ,   i f ,   and  only  i f ,   the  master   code 

s i g n a l   is  r e c e i v e d   be fo re   t h e  s a i d   i n s t a n t .  

According  to  the  p r e s e n t   i nven t ion   there   is  also  p r o v i d e d  

a  m e s s a g e - b r o a d c a s t i n g   system  compris ing  a  network  of  t r a n s m i t t e r s  

which,  i n  o p e r a t i o n ,   t r a n s m i t   messages  in  time  d i v i s i o n   m u l t i p l e x ,  

a  c o n t r o l   means  a r ranged   to  s e l e c t   a  master   t r a n s m i t t e r   or  t r a n s -  

m i t t e r s   to  t r a n s m i t   a  message  s igna l   and  to  cause  the  or  e a c h  

s e l e c t e d   t r a n s m i t t e r   to  p r e f a c e   i t s   message  with  a  mas ter   code 

s i g n a l   and  to  cause  one  or  more  o ther   t r a n s m i t t e r s   o f  t h e   n e t w o r k  

to  r a d i a t e   a  s l ave   code  s i g n a l ,   wherein  the  mas ter   code  s i g n a l   a n d  

s lave  code  s i g n a l   are  c a r r i e r   s i g n a l s   d i s p l a c e d  b y   d i f f e r e n t  

amounts  from  the  c a r r i e r   f requency  of  the  message  s i g n a l .  

The  r e c e i v e r   i s  a b l e   to  determine  whether   or  not   i t   is  i n  

the  master   s e r v i c e   area  by  r e c o g n i s i n g   whether   o r  n o t   the  code  

s i g n a l   which  i t   r e c e i v e s   f i r s t   o r i g i n a t e d   from  the  or  a  m a s t e r  

t r a n s m i t t e r   or  from  the  or  a  s lave  t r a n s m i t t e r .   I f   the  master   code 

s i g n a l ,   o r i g i n a t i n g   from  the  n e a r e s t   master   t r a n s m i t t e r ,   is  t h e  

f i r s t   s i g n a l   to  be  r e c e i v e d ,   the  r e c e i v e r   is  i n s i d e   or  on  t h e  

b o u n d a r y  o f   the  mas te r   s e r v i c e   area  and  w i l l   be  demuted,  i . e .   i t  

w i l l   respond  to  the  message  fo l lowing   t h e  m a s t e r   s i g n a l ;   if   t h e  



slave  code  s i g n a l ,   o r i g i n a t i n g   from  the  n e a r e s t   s lave  t r a n s m i t t e r ,  

is  the  f i r s t   s i gna l   to  be  r e c e i v e d ,   the  r e c e i v e r   is  ou t s ide   t h e  

master   s e r v i c e   area  and  w i l l   remain  muted,  i . e .   i t   wi l l   not  r e s p o n d  

to  the  message  fo l lowing   the  master   s i gna l .   Subsequent   a r r i v a l s  

from  more  d i s t a n t   t r a n s m i t t e r s   during  the  pe r iod   in  which  the  code 

s i g n a l s   are  e v a l u a t e d   w i l l   have  no  f u r t h e r   e f f e c t   on  the  r e c e i v e r .  

Such  r e c e i v e r s   may  be  f i t t e d   in  v e h i c l e s   or  may  be  at  f i x e d  

l o c a t i o n s   such  as  in  the  homes  or  e l s e w h e r e .  

The  p r e s e n t  i n v e n t i o n   f u r t h e r   p rov ides   a  message  b r o a d c a s t  

r e c e i v e r   compr is ing   a  d e t e c t i n g  c i r c u i t   a r ranged  to  d e t e c t   w h e t h e r  



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

an  i n s t a n t   de t e rmined   by  the  r e c e p t i o n   o f  a   second  s i g n a l ,   h a v i n g  

a  f requency   d i f f e r e n t  t o  t h a t   of  the  f i r s t   s i g n a l ,   and  al lows  t h e  

r e c e p t i o n   of  a  message  s i g n a l   i f ,   and  o n l y  i f ,   the  f i r s t   s i g n a l  

is  r e c e i v e d   be fore   t h e  s a i d   i n s t a n t .  

After   the  message  s i g n a l   has  been  r e c e i v e d   the  r e c e i v e r   i s  

muted,  i . e .   i t   is  p reven ted   from  r e c e i v i n g   f u r t h e r   m e s s a g e s .  

This  may  be  accompl ished  b y  u s i n g   the  m a s t e r  t r a n s m i t t e r   to  t r a n s m i t  

a  s i g n a l   at  the  f r equency   of  the  s l a v e   s i g n a l s ,  a f t e r   the  message  

s i g n a l .  

The  i n v e n t i o n   wi l l   be  d e s c r i b e d  i n  m o r e   d e t a i l ,   by  way  o f  

example,  with  r e f e r e n c e  t o   the  accompanying  drawings,   w h e r e i n : -  

F igure   1  i l l u s t r a t e s   a  n e t w o r k  o f   t r a n s m i t t e r s   i n d i c a t i n g   a  

master   s e r v i c e   area  of  a  p a r t i c u l a r   m a s t e r  t r a n s m i t t e r   when 

sur rounded   by  s ix  e q u a l l y  s p a c e d   s l a v e s ,  

F igure   2  is  a  diagram  showing  one  p o s s i b l e  f o r m a t   of  t h e  

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

F igure   3  is  a  block  diagram  of  a  r e c e i v e r - d e c o d e r ,  

F igure   4  is  a  block  diagram  of  a  master   c o n t r o l l e r   and  one 

of  the  t r a n s m i t t e r s ,   and 

Figure   5  is  a  c i r c u i t   diagram  of  a  b a s i c   decoder  showing 

v o l t a g e  a n d   t iming  comparator   c i r c u i t s .  

R e f e r r i n g   to  Figure  1 ,  a   network  of  t r a n s m i t t e r s   Tl,  T2  e t c . ,  

are  a r ranged   on  an  i d e a l i z e d   e q u i l a t e r a l   t r i a n g u l a r   l a t t i c e .   A 

p r a c t i c a l   t r a n s m i t t e r  t o   t r a n s m i t t e r   spacing  may  be  50km,  a l t h o u g h  

the  l a t t i c e   wi l l   be  d i s t o r t e d   to  a l low  for   the  g e o g r a p h i c a l ,  

a t t r i b u t e s   o f   reg ion   served   by  the  n e t w o r k .  

In  t h i s   p a r t i c u l a r   embodiment  T7  i s  s e l e c t e d  a s   a  m a s t e r  

t r a n s m i t t e r   and  Tl  to  T6  are  s e l e c t e d   as  s l a v e - t r a n s m i t t e r s ,  

de f in ing   a  master   s e rv i ce   a rea   4.  The  mas te r   t r a n s m i t t e r   T7  t r a n s -  

mits  a  master   s i g n a l ,   one  p o s s i b l e  f o r m a t   of  which  is  shown  i n  

Fig.  2a,  c o n s i s t i n g   of  an   i n i t i a l   b u r s t   of  an  unmodulated  c a r r i e r   6 

at  a  f requency   fo-100  kHz.  The  message  s igna l   8,  fo l lowing   t h e  

i n i t i a l   b u r s t ,   uses  a  c a r r i e r   f requency   fo  which  is  f r e q u e n c y  

modulated  by ±  50  kHz.  The  s l ave   t r a n s m i t t e r s   Tl  to  T6  (Fig.  1 )  

t r a n s m i t   a  s l ave   s i g n a l ,   one  p o s s i b l e   f o r m a t  o f   which  is  shown  i n  



Figure   2b,  c o n s i s t i n g   of  an  i n i t i a l   burs t   of  an  unmodulated  c a r r i e r  

10  at  a  d i f f e r e n t   f requency ,   i . e .   fo  +  100  kHz,  to  t ha t   of  t h e  

i n i t i a l   b u r s t   of  the  master  s igna l   6 .  

The  d u r a t i o n   of  the  master  and  slave  t r a n s m i s s i o n   bu r s t s6   and 

10  is  made  longer   than  the  time  taken  for  a  s i g n a l   to  t r a v e l   between 

the  mas te r   t r a n s m i t t e r   T7  and  the  s lave  t r a n s m i t t e r s   Tl  to  T6,  e . g . ,  

a  t r a n s m i s s i o n   burs t   of  2ms  for  a  m a s t e r / s l a v e   t r a n s m i t t e r   s e p a r a t i o n  

of  60  km.  This  p r even t s   e r roneous   o p e r a t i o n   of  the  r e c e i v e r .  

R e f e r r i n g   now  to  Figure   3  a  r e c e i v e r   11  i n c l u d e s   an  a e r i a l   12 

and  V.H.F.  c r y s t a l   c o n t r o l l e d   RF  s tages   14  which  r e c e i v e   t h e  

t r a n s m i t t e d   s i g n a l s   6,  8  and  10.  The  output   from  the  RF  s tages   14 

is  a p p l i e d   to  an  FM  d i s c r i m i n a t o r   16.  The  d i s c r i m i n a t o r   16  is  so 

des igned   t h a t ,   on  r e c e i v i n g   the  master  t r a n s m i s s i o n   bu r s t   6 

(F igure   2a) ,   at  a  f requency  of  fo-100  kHz,  it   wi l l   produce  a  p o s i t i v e  

d .c .   v o l t a g e   s h i f t   of  say  1  vol t   whereas,   on  r e c e i v i n g   the  s l a v e  

t r a n s m i s s i o n   burs t   10  (Figure  2b),  at  a  f requency   of  fo+100  kHz,  i t  

wi l l   produce  a  nega t i ve   d .c .   vo l t age   s h i f t   o f  s i m i l a r   a m p l i t u d e .  

The  p r e s e n c e   of  the  message  s igna l   8  at  the  input   to  the  d i s c r i m i n -  

a tor   16  wi l l   not  cause  the  d i s c r i m i n a t o r   output   to  vary  by  more  t h a n  

s ay  -   0.5  v e l t s .  

The  ou tpu t   of  the  FM  d i s c r i m i n a t o r   16  d iv ide s   along  two 

s e p a r a t e   pa ths   30  and  36.  The  path  36  forms  the  input   to  a  v o l t a g e  

compara tor   18  which  r e c o g n i s e s   the  ±  1  vo l t   s h i f t s   of  the  FM 

d i s c r i m i n a t o r   16  but  ignores   t h e  -   0.5  vo l t   v a r i a t i o n s   caused  by 

the  message  s igna l   8.  Re fe r r ing   now  to  F igure   5  the  v o l t a g e  
compara tor   18  r e c e i v e s   an  input  from  the  d i s c r i m i n a t o r   16.  The 

input  is  a p p l i e d   to  one  t e rmina l   of  two  compara tor   a m p l i f i e r s   38 

and  40.  The  o ther   te rminal   of  each  comparator   a m p l i f i e r   38  and 

40  is  connec ted   to  a  p o t e n t i o m e t e r   42  and  44  r e s p e c t i v e l y .  

T r a n s i s t o r   a m p l i f i e r s   46  and  48  are  connected  to  the  r e s p e c t i v e  

o u t p u t s   of  the  comparator   a m p l i f i e r s   38  and  4 0 .  

The  p o t e n t i o m e t e r   42  is  so  ad ju s t ed   tha t   the  master   code 

s igna l   fo-100  kHz  produces  a  log ic   1  level   on  the  ou tput   50  of  t h e  

t r a n s i s t o r   a m p l i f i e r   46.  The  p o t e n t i o m e t e r   44  is  so  a d j u s t e d   t h a t  

the  s l ave   code  s igna l   fo+100  kHz  produces  a  l og ic   1  l eve l   on  t h e  

output   52  of  the  t r a n s i s t o r   a m p l i f i e r   48 .  



The  output   50  is  connec ted   through  c a s c a d e d  i n v e r t e r s   54  and  

58  to  the  D  input   of  a D - t y p e   f l i p - f l e p   62  in  a  t i m i n g  c o m p a r a t o r  

20.  The  ou tpu t s   50  and  5 2  a r e   connected  to  a NOR  gate  56  whose 

output   is  connected   t h rough   an  i n v e r t e r   60  to  the  c lock  t e rmina l   CK 

of  the  f l i p - f l o p .  

When  a  log ic   1  l e v e l   appears   f i r s t   on  the  mas ter   output   5 0 ,  

the  D  input   g i v e s  t r u e   e a r l y   enough  for  t h e  f l i p - f l o p   to  set   on  t h e  

r i s i n g   edge  on  CK  p rov ided   by  gate  56  a n d  i n v e r t e r   60.  If  t h e  

s lave   ou tpu t   52-goes  t r u e  f i r s t ,   CK  is  s t robed   w h i l e  t h e   D  i n p u t  

is  s t i l l   f a l s e   and  the   f l i p - f l o p  r e m a i n s   u n - s e t .  

The  Q  output   of  the  f l i p - f l o p   is  app l i ed   to  an  audio  s w i t c h  

22  (Fig.  3)  and,  when  the  f l i p - f l o p   is  se t ,   the  swi t ch   c o m p l e t e s  

the  audio  path  30  between  t h e  d i s c r i m i n a t o r   16  and  AF  s t ages   24 

connec ted   to  a  l o u d s p e a k e r  3 2 .   The  r e c e i v e r   is  thus  demuted.  The 

swi tch   22  can  s i m u l t a n e o u s l y  m u t e   an  a l t e r n a t i v e   audio  s o u r c e  

normal ly   f eed ing   the  speaker   3 2 .  

In  an  e x p e r i m e n t a l   system  it  was  found  t h a t   the  f l i p - f l o p   62 

set  p rov ided   tha t   the   master   code  s i g n a l  w a s   r e c e i v e d  a b o u t   5  µ s  
be fo re   the  s lave   code  s i g n a l .  

After   the  message  s i gna l   8  ( F i g .  2 )   has  been  r e c e i v e d ,   t h e  

r e c e i v e r   11  is  muted,  i . e .   the  audio  swi tch   22  is  t u rned   of f .   To 

do  t h i s   t h e  f l i p - f l o p   62  i s  r e s e t ,  b y   b r o a d c a s t i n g   a  t r a n s m i s s i o n  

b u r s t   13  (Fig.   2),  from  the  master   t r a n s m i t t e r   T7,  at  the   f r e -  

quency  of  fo+100  k H z  a f t e r   the  message  s igna l   8,  i . e .   the   f r e q u e n c y  

normal ly   cons ide r ed   to  be  t ha t   of  the  s l a v e  t r a n s m i t t e r s   T1  to  T6 .  

The  f l i p - f l o p   is  t h e r e f o r e   c locked  with  the  D- input   f a l s e .  

Thus  the  s l ave   t r a n s m i t t e r s   Tl  t o  T 6  p r o v i d e  a   s imple   means 

for  d e f i n i n g   the  s e r v i c e   a r e a  4   of  the  master   t r a n s m i t t e r   T6.  I n  

a d d i t i o n ,   the  shape  of  each  s e r v i c e  a r e a   4  may  be  v a r i e d   b y  

de lay ing   the  swi t ch -on   of  the  master   or  s lave   t r a n s m i s s i o n   b u r s t s  

6  and  10.  By  de l ay ing   the  s w i t c h - o n  o f   master   t r a n s m i s s i o n   b u r s t  

6,  the  boundary  wi l l   be  moved  towards  t h e  m a s t e r t r a n s m i t t e r ,   i . e .  

the  master   s e rv i ce   a r e a  w i l l   be  reduced.   By  de l ay ing   the  s w i t c h -  

on  of  a  s lave   t r a n s m i s s i o n   b u r s t  1 0 ,   t h e  b o u n d a r y   wi l l   be  moved 

towards  the  s lave   t r a n s m i s s i o n   in  q u e s t i o n ,   thus  i n c r e a s i n g   t h e  

master   s e r v i c e   a rea .   The  sy s t em has   t h e  f u r t h e r   advantage   t h a t ,  



should  a  p a r t i c u l a r   t r a n s m i t t e r   f a i l ,   the  s e rv ice   areas   of  t h e  

t r a n s m i t t e r   su r round ing   it   a u t o m a t i c a l l y   expand  and  thus  tend  t o  

take  i t s   p l ace .   Fu r the rmore ,   s ince  the  system  r e l i e s   on  the  f a c t  

tha t   the  r e c e i v e r   11  makes  i t s   dec i s ion   on  the  f i r s t   s igna l   t o  

a r r i v e   at  i t s   input  and  ignores   subsequent   a r r i v a l s ,   m u l t i p a t h  

r e c e p t i o n   at  the  r e c e i v e r   is  u n l i k e l y   to  cause  d i f f i c u l t i e s .  

This  i n v e n t i o n   does  not  p rec lude   the  use  of  a d d i t i o n a l   codes  

by  which  r e c e i v e r s   may  d i s t i n g u i s h   between  va r ious   types  of  message .  
Add i t i ona l   coded  s i g n a l s   may  be  t r a n s m i t t e d   e i t h e r   i m m e d i a t e l y  

before   or  immediate ly   a f t e r   the  s t a r t   code  or  could  form  the  s t a r t  

code  s igna l   tha t   could  i n d i c a t e ,   for  example,  p a r t i c u l a r   c l a s se s   o f  

r e c i p i e n t   for   whom  the  message  tha t   fol lows  is  i n t ended ,   a n d / o r  

whether  the  message  is  a  r e p e a t   of  one  tha t   has  p r e v i o u s l y   been 

b r o a d c a s t ,   or  o ther   f e a t u r e s   of  the  message.  Such  a d d i t i o n a l  

s i g n a l s   would  enable  r e c e i v e r s   to  d i s r e g a r d   i r r e l e v a n t   m e s s a g e s .  

In  the  p r e sen t   s t a t e   of  the  a r t ,   i t   is  a  r e l a t i v e l y   s t r a i g h t -  

forward  ma t t e r   to  con t ro l   the  code  t r a n s m i s s i o n s   of  the  v a r i o u s  

t r a n s m i t t e r s .   The  t r a n s m i t t e r   network  could  be  c o n t r o l l e d   by  a  

s ing le   master   c o n t r o l l e r   or  by  s eve ra l   i n t e r c o n n e c t e d   c o n t r o l l e r s .  

However,  an  example  wil l   be  given  for  opera t ing   the  network  o f  

Figure   1  which  uses  a  s i n g l e   master   c o n t r o l l e r .   A  master   c o n t r o l l e r  

64  (Fig.  4)  is  able  to  communicate  with  a l l   the  t r a n s m i t t e r s   i n  

the  network  by  means  of  land  l i n e s ,   or  the  e q u i v a l e n t ,   but  is  h e r e  

shown  l i nked   to  only  one  of  the  t r a n s m i t t e r s .   The  master   c o n t r o l l e r  

d i s t r i b u t e s   t he   messages  which  the  d i f f e r e n t   t r a n s m i t t e r s   are  t o  

b r o a d c a s t ,   in  c o n j u n c t i o n   with  a  p r e f i x e d   d i g i t a l   address   code  which  

s e l e c t s   the  t r a n s m i t t e r   which  is  to  b roadcas t   the  message.  The 

address   code  is  fol lowed  by  a  master   t r a n s m i s s i o n   burs t   6  (Fig.  2 ) ,  

then  the  message  s igna l   8  (Fig.   2)  i t s e l f   and  f i n a l l y   the  second 

t r a n s m i s s i o n   burs t   12  (Fig.   2).  The  c o n t r o l l e r   64  may  be  simply  a  

p re se t   device  which  emits  the  d i g i t a l   codes  and  messages  to  a   p r e -  

de termined  time  schedule   or  i t   may  u t i l i z e   a  computer  to  d e t e r m i n e  

the  schedu l ing   of  t r a n s m i t t e r s   in  accordance  with  r e q u i r e m e n t s .  

Each  t r a n s m i t t e r   (Fig.  4)  inc ludes   a  con t ro l   demodulator  66 

which  demodulates   the  d i g i t a l   codes  in  a  manner  well  known  in  d a t a  

communication.   The  d i g i t a l   codes  are  fed  to  a  con t ro l   decoder  68 



which  r e c o g n i s e s ,   from  the  address   code,  whether   i t s   t r a n s m i t t e r   i s  

to  r a d i a t e   the  master   t r a n s m i s s i o n   bu r s t   6  and  the  message  8,  or  t h e  

s l ave   t r a n s m i s s i o n   burs t   10,  o r  t o   r e m a i n  q u i e s c e n t .  

Assuming  t ha t   f r e q u e n c y  m o d u l a t i o n   is  used  for  the  message  8 ,  

the   t r a n s m i t t e r   comprises   a  drive  s tage   70  f eed ing   RF output   s t a g e s  

72  and  an  a e r i a l   74  through  an FM  message  modula tor   7 6 ,  a n   o s c i l l a t o r  

7 7  p r o v i d i n g   the  c a r r i e r   f requency   fo  to  t h e  d r i v e   c i r c u i t s   70 .  

A 100  kHz  o s c i l l a t o r  8 8   and  a  mixer  85  modula te   fo  with  100  kHz 

to  p rov ide   s idebands   f o  ±  1 0 0   kHz  which  are  s e p a r a t e l y   f i l t e r e d   o u t -  

by  lower  and  u p p e r  s i d e b a n d   b a n d - p a s s  f i l t e r s   84  and  86 .  

The  c o n t r o l   decoder  68  is  used  to  c o n t r o l   v a r i o u s   swi tches   a s  

f o l l o w s ,   as  commanded  by  demodulated  c o n t r o l   s i g n a l s .   If  t h e  

t r a n s m i t t e r  i s   t o  t r a n s m i t  s w i t c h   78  is  c l o s e d .   If  the  t r a n s m i t t e r  

is  s e l e c t e d   as  master  t r a n s m i t t e r ,   a  swi tch   80  is  then  c losed   f o r  

2  ms  to  r a d i a t e   the  master   code  s igna l   fo-100  kHz.  A swi tch   82  i s  

then   c losed   to  enable   the  message  sent  over  the  land  l i ne   to  b e  

a p p l i e d   to  the  modulator   76.  At  the  c o n c l u s i o n   of  the  message,  a  

swi tch   83  is  c losed   for  2  ms  to  r a d i a t e   the  s l ave   code  s i g n a l  

fo  +  100  kHz,  which  re -mutes   the  r e c e i v e r s   which were de-muted  by  

the  mas ter   code  s i g n a l .  

If  the  t r a n s m i t t e r   is  s e l e c t e d   as  a  s l a v e ,   only  the  switch  83 

is   c l o s e d   for  2  ms  t o  r a d i a t e  t h e   s l ave   code  s i g n a l .  

The  c o r r e c t   r e l a t i v e   t i m i n g s - c a n   be  e s t a b l i s h e d   by  the  t imes  a t  

which  commands  are  sent  to  the  d i f f e r e n t   t r a n s m i t t e r s   or  the  d e c o d e r  

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

r e l a t i v e   delays  as  may be  r e q u i r e d .  



1.  A  message  b r o a d c a s t i n g   and  r e c e i v i n g   system  compris ing  a 

network  of  t r a n s m i t t e r s ,   con t ro l   means  a r ranged   to  s e l e c t   a  m a s t e r  

t r a n s m i t t e r   or  t r a n s m i t t e r s   to  t r a n s m i t   a  message  s i g n a l   and  t o  

cause  the  or  each  s e l e c t e d   t r a n s m i t t e r   to  p r e f ace   i t s   message 

s igna l   with  a  master   code  s i g n a l ,   and  to  cause  one   or  more  o t h e r  

t r a n s m i t t e r s   of  the  network  to  r a d i a t e   a  s lave  code  s igna l   which  i s  

d i s t i n c t   from  the  master   code  s i g n a l ,   and  a  f ixed   or  m o b i l e  

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

master   code  s i g n a l   is  r e c e i v e d   before   or  a f t e r   an  i n s t a n t  

de te rmined   by  the  r e c e p t i o n   of  a  s lave  code  s igna l   and  allows  t h e  

r e c e p t i o n   of  the  message  s igna l   i f ,   and  only  i f ,   the  master   code 

s igna l   is  r e c e i v e d   before   the  said  i n s t a n t .  

2.  A  message  b r o a d c a s t i n g   system  compris ing   a  network  o f  

t r a n s m i t t e r s   which,  in  o p e r a t i o n ,   t r a n s m i t   messages  in  t i m e  

d i v i s i o n   m u l t i p l e x ,   a  c o n t r o l   means  a r ranged   t o  s e l e c t   a  m a s t e r  

t r a n s m i t t e r   or  t r a n s m i t t e r s   to  t r a n s m i t   a  message  s i gna l   and  t o  

cause  the  or  each  s e l e c t e d   t r a n s m i t t e r   to  p r e f a c e   i t s   message  w i t h  

a  mas ter   code  s i gna l   and  to  cause  one  or  more  o ther   t r a n s m i t t e r s  

of  the  network  to  r a d i a t e   a  s lave  code  s i g n a l ,   wherein  the  m a s t e r  

code  s i gna l   and  slave  code  s i gna l   are  c a r r i e r   s i g n a l s   d i s p l a c e d  

by  d i f f e r e n t   amounts  from  the  c a r r i e r   f requency   of  the  message 

s i g n a l .  

3.  A  system  accord ing   to  claim  2,  wherein  the  sa id   d i f f e r e n t  

amounts  are  p o s i t i v e   and  nega t i ve   d i s p l a c e m e n t s   of  the  same 

m a g n i t u d e .  

4.  A  system  accord ing   to  claim  2  or  3,  wherein  the  code 

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

t i m e s .  



5.  A  message  b r o a d c a s t  r e c e i v e r  c o m p r i s i n g   a  d e t e c t i n g  

c i r c u i t   a r r anged   to  d e t e c t   whether   a  f i r s t   s i g n a l ,   having  a  g i v e n  

f r equency ,   is  r e c e i v e d   be fo re   an  i n s t a n t   de te rmined   by  t h e  

r e c e p t i o n   of  a  second  s i g n a l ,   having  a  f requency  d i f f e r e n t   to  t h a t  

of  t h e  f i r s t   s i g n a l ,   and  allows  the  r e c e p t i o n   o f  a   message  s i g n a l  

i f ,   and  only  i f ,   the  f i r s t   s i gna l   is  r e c e i v e d   be fore   the  s a i d  

i n s t a n t .  

6.  A  message  b r o a d c a s t   r e c e i v e r   accord ing   to  claim  5,  f o r  

use  with  s i g n a l s   such  t h a t   t h e  m e s s a g e  s i g n a l   i s   a  f r e q u e n c y  

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

p r e d e t e r m i n e d   range,   one  o f   the  f i r s t   and  second  s i g n a l s   is  a  

c a r r i e r   s i g n a l   a t  a   f requency   above  t h e  s a i d   r ange  and   the  o t h e r  

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

below  the  sa id   range ,   wherein  the  d e t e c t i n g   c i r c u i t  c o m p r i s e s   an  

f.m.  d i s c r i m i n a t o r   which  produces  f i r s t   and  second  vo l t age   l e v e l s  

in  r esponse   to  the  f i r s t   and  s e c o n d  s i g n a l s ' r e s p e c t i v e l y ,   and  a  

t iming  compara to r   which  d e t e r m i n e s ,   from  the  appearance   of  t h e  

f i r s t   and  second  v o l t a g e   l e v e l s ,   whether   t h e  f i r s t   s i g n a l   i s  

r e c e i v e d   be fo re   or  a f t e r   the  sa id   i n s t a n t .  
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