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ABSTRACT 

This paper describes t he  pr inc ip les  of a new Time 
and TV Synchro Systern developed and current ly  in 
experimental use a t  the TV Studio Belgrade in 
Yugoslavia. This Tinie and TV Synchro S,ystern 
secures the time of coincidence every second by 
de f in i t ion  fo r  a l l  programs or ig inat ing  within 
the TV s tudio  Belgrade. The incorporation of 
the d i g i t a l  TV franie synchronizer in the video 
path enables i t s  appl ica t ion  with the sanle 
qua l i ty  o f  dissemination of  time a n d  standard 
frequcncy s i y n a l s ,  regardless o f  the  p l a c e  from 
which the p a r t i c u l a r  program or ig ina tes .  The 
system can a l so  be applied in connection w i t h  
TV broadcasting over geostat ionary TV s a t e l l i t e s .  

INTRODUCTION 

Recent research in many countr ies  has resulted i n  a number on con- 
clusions which ind ica tc  new p o s s i b i l i t i e s  fo r  using the  ex i s t ing  TV 
networks f o r  dissetrlination of t i n i e  a n d  standard frequency s igna l s .  
The advantage of such a  system in many appl ica t ions  i s  obvious, and i t  
involves a r e l a t i v e l y  snlall investtilent, o f  the cap i t a l  f o r  t h e  adapta- 
t ion of  the ex i s t ing  TV network. The ordinary TV receiver  can e a s i l y  
be adapted f o r  the purpose of a  user a t  a sri~all c o s t .  Such an adapted 
TV rece iver  i s  very inexpensive corripared t o  n:an<y tir:le and standard 
frequency f a c i l i t i e s  i t  o f fe r s  to  i t s  user i n  the actual exp lo i t a t ion .  

Prac t ica l  r ed l i za t ion  o f  the systerri f o r  til?ie a n d  standard frequency 
dissemination over the TV networks necess i ta tes  the c o n s i d c r a t i o ~  a n d  
so lu t ion  of trrany technical programs, such as :  

1 .  Determination and maintenance cf the time s iynals  a t  the  TV 
t ransr r~i t t ing  point in r e l a t ion  t o  the tirile sca le  ( U T C ) ;  
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2. The p r e c i s e  knowledge o f  t h e  p r o p a g a t i o n  t i m e  f r o m  t h e  t r a n s -  
m i t t e r  t o  t h e  r e c e i v e r  and t h e  main tenance o f  t h a t  p r o p a g a t i o n  
t i m e  t o  a  f i x e d  ( c o n s t a n t )  v a l u e  as  c l o s e l y  as  p o s s i b l e ;  

3.  Problems a s s o c i a t e d  w i t h  a   give^ p a r t i c u l a r  TV systern (NTSC, 
PAL, SECAM, e t c .  ) ; 

4. Problems a s s o c i a t e d  w i t h  t h e  i n s t a n t a n e o u s  TV p i c t u r e  f o r m a t i o n  
mode w i t h i n  t h e  g i v e n  TV system ( l i v e  t r a n s m i s s i o n  from a 
camera, VTR program, f i l m  p r e s e n t a t i o n  program, o t h e r  TV ne twork  
program, e t c . ) .  

The ?urpose o f  t h i s  paper  i s  t o  d e s c r i b e  i n  p r i n c i p l e  a new T ime and I V  
Synchro System deve loped and c u r r e n t l y  i n  e x p e r i m e n t a l  use a t ,  t h e  TV 
s t u d i o  Be lg rade  i n  Yugos lav ia .  T h i s  Time and TV Synchro System secur'es 
t h e  Time of  Co inc idence  e v e r y  second i n  t h e  t r a n s m i s s i o n  o f  t h e  secon'd 
p u l s e s .  

TIME AND TV SYNCHRO SYSTEM 

The TV s t u d i o  Be lgrade,  Yugos lav ia  began o v e r  f o u r  y e a r s  ago t h e  
exper in ien ta l  t r a n s m i s s i o n  o f  t i m e  and s t a n d a r d  f r e q u e n c y  s i g n a l s  by  
u s i n g  t h e  s o - c a l l  ed a c t i v e  TV system (Kovacev ic  1973 and 1974, 
Kovacev ic  e t  a l .  1976; a l s o  c f .  Howe 1972).  I n  t h i s  system, second 
p u l s e s ,  s tandard  f r e q u e n c y  and t h e  coded t i m e  o f  day a r e  i n j e c t e d  i n t o  
t h e  1 9 t h  and t h e  332nd l i n e  o f  t h e  v i d e o  s i g n a l ,  v .  F i g u r e  1 .  On t h e  
o t h e r  hand, t h e  t i m e  s i g n a l s ,  s t a n d a r d  f requency  and t h e  TV sync 
p u l s e s  a r e  a l l  d e r i v e d  f r o m  t h e  cesium c l o c k  wh ich  i t s e l f  i s  l o c a t e d  
w i t h i n  t h e  TV s t u d i o  premises.  

A t  t h i s  p o i n t  we d e f i n e  and unders tand  by t h e  comple te  o r  f u l l  synchro-  
n i z a t i o n  f o r  t h e  purposes o f  t h i s  system such a t e c h n i c a l  r e a l i z a t i o n  
o f  s y n c h r o n i z a t i o n ,  i n  wh ich  t h e  second p u l s e s  appear e v e r y  second at ,  
p r e c i s e l y  t h e  same p o i n t  o r  p l a c e  o f  a s i n g l e  s e l e c t e d  l i n e  o f  t h e  TV 
p i c t u r e .  S ince  t h e  second p u l s e s  must  appear a t  t h e  same p l a c e  o f  t h e  
s e l e c t e d  l i n e  i n  accordance w i t h  t h e  r e q u i r e m e n t  o f  t h e  f u l l  synchro-. 
n i z a t i o n ,  t h a t  means t h a t  t h e  t i m e  i n f o r m a t i o n  must  be i n j e c t e d  o n l y  
once w i t h i n  a s i n g l e  con ip le te  f rame. T h i s  o b v i o u s l y  n e c e s s i t a t e s  t h a t  
t h e  v e r t i c a l  i n t e r v a l  TV sync p u l s e s  be r e f e r r e d  and a d j u s t e d  i n  
accordance w i t h  t h e  second p u l s e s  f r o m  t h e  same s t a n d a r d  c l o c k .  T h i s  
can e a s i l y  be r e a l i z e d  i n  t h e  case o f  a l l  European TV s y s t e n ~ s ,  s i n c e  
one second, t h e  p e r i o d  o f  t h e  second pulses,  i s  an even i n t e g r a l  
m u l t i p l e  o f  t h e  f i e l d  p e r i o d  o f  20 rns. On t h e  o t h e r  hand, i n  t h e  case 
o f  t h e  US TV system, t h e  nor r~ ina l  f i e l d  p e r i o d  i s  16 and 2 /3  ms, wh ich  
i s  n o t  c o n t a i n e d  i n  one second as an even i n t e g e r .  Fo r  t h e  TV systel-11s 
w i t h  60 Hz as  t h e  fundamental  f requency ,  the Tirne o f  Co inc idence  i s  
16  w i n .  and 41 sec. ( C C I R  7/26E 1973, D a v i s  1975) ,  o r  t h e r e a b o u t s  
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dependitiy on t he  ac tua l  f i e l d  frequency i n  use. In t h a t  r e s p e c t ,  i t  
should be mentioned t h a t  i f  there i s  nc synchronisl:~ between the  TV 
frame f requencies  and t h e  time s i g n a l s ,  the upper ! ir:iit of ambiguity cf  
t h e  time inforniation t ransrr~ission i s  40 111s f o r  tile 50 H z  TV syr;tel~;s 
(Europe) ,  or 33 and 1!3 rrls f o r  t h e  6(3 Hz TV systerrs in the CSA arid 
nlzewhere, as  t11e consequence o f  tile waitinc; f o r  the  se l ec t ed  l i n e  i n t o  
~ v k i i c n  tir:ie itiformatior! i s  injecteci .  P o s s i b i l i t i e s  o' varbious T V  
5 . ~ ~  *else fo r -  tinie and standard f r c q u e n c j  di sserrinatioti a r e  showri in 
T;, r, 
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With re ference  t o  Figure 2 ,  which shows in p r i n c i p l e  the  Tin~e a n d  TV 
Synchro System r e a l i z e d  a t  the  TV s tud io  B e l g r a d e ,  t he  time of r o i n c i -  
dence i s  r ea l i zed  every second in the case o f  the PAL. 50 Hz TV systen: 
in use d t  t he  TV Belgrade. I t  il; c l e a r  fro111 Figurv i t h a t  the synchro- 
n iza t ion  between the  clock and the Master TV S v n c  Generator i s  required 

1 ine  number 1 9 ,  whenever the  synctlroni za t  i  on  has been i  n t e r r ~ p t ~ ~ d  f o r  
any reason,  provided of  course t h a t  t he  c i r c u i t r y  remains operable .  

Figure 3 shows h o w  t h e  descr ibed Tiirle and TV S y n c h r o  System was 
incorporated within the  normal TV c i  rcui t (video pa th)  , w i t h  solile 
obvious s i m p l i f i c a t i o n s  of the p r i n c i p l e  c i r c u i t  rliagrarli d s  shown i n  

Figure 2 .  



Figure 4 shows the  adapted TV rece iver  with a l l  the  standard s igna l s  a t  
the  disposal of the user a t  the  receiving po in t ,  which a re :  1 pps UTC 
( Y U )  with minute and hour markers, 1 MHz, the  subcarr ier  of 4 .43 MHz, 
the  l i n e  frequency of 15,625 Hz, the  f i e l d  frequency of 50 Hz, and the  
frame frequency of 25 Hz. An ordinary commercial l y  manufactured TV 
rece iver  has been adapted. The 13 d i g i t s ,  which appear on the  TV 
screen as  shown in Figure 4 ,  a r e  obtained through the  appropriate 
blanking of the  video s igna l .  The accuracy code d i g i t ,  which i s  
encoded in the  time of day pulse t r a i n  (v .  Figure 1 ) ,  indica tes  the 
locat ion of the  source of the actual  video s i g n a l ,  s ince  the rea l ized  
accuracy, i . e . ,  prec is ion ,  of the time and standard frequency t r ans -  
nlission depends on t h a t  locat ion .  The d i f ference  between the  UTC and 
the  local  tirne (c lock)  (UTC - LOCAL TIME in Figure 4) i s  displayed on 
the  screen as  the  l a s t  s ix  d i g i t s .  The d i f ference  i s  given in the  
appropriate u n i t s  which can be chosen by the  operator  in microseconds 
or tens  of nanoseconds. 

PRACTICAL TV BROADCASTS A N D  T IME OF COINCIDENCE 

As already s t a t e d ,  the  synchronization between the  time s igna l s  and the  
TV p ic ture  i s  achieved by the  Master Sync Generator ( v .  Figure 2 and 3 ) ,  
and forms as such a pa r t  of the  e n t i r e  developed systern. The .time of 
coincidence i s  f u l l y  assured in t h i s  system whenever the  TV program 
or ig ina tes  within the system i t s e l f  by d e f i n i t i o n .  During the  exploi ta-  
t ion  of the developed systerrl a t  the TV s tudio  Belgrade i t  was noticed,  
which was t h e o r e t i c a l l y  an t i c ipa ted ,  t h a t  the  time of coincidence i s  
subject  t o  random f luc tua t ions  in the case of the  VTR programs. A l s o  
by de f in i t ion  the  Time of Coincidence cannot be achieved when an 
external  program i s  being a i r e d .  The external  program i s  normally n o t  
locked on the  same Master Sync genera tor ,  and there  i s  a l s o  some random 
f luc tua t ion  of the propasation time of t h a t  external  program from a 
d i s t a n t  s tudio .  Thus, the accuracy i s  n o t  the  same a l l  the tirne, ancl 
i t  depends on the  program i t s e l f  and the  means used f o r  i t s  r ea l i za t ion .  
The best  qua l i ty  i s  assured and i s  achieved p r a c t i c a l l y  when a local 
1 ive f u l l y  e l ec t ron ic  video signal i s  t ransmit ted (1 ive camera within 
the  system). For ins tance ,  during local  VTR broadcasting, the  randoni 
f luc tua t ion  ( j i t t e r )  of the  sync pulses and the standard frequency of 
1 MHz, including the  second pulses ,  i s  normally 3 t o  10  times g rea te r  
compared t o  s imi la r  f luc tua t ion  during the  l i v e  f u l l y  e l ec t ron ic  
camera programs. 

Considering the  f a c t  t h a t  over 80% of the  TV programs a r e  of ten  
obtained from VTR's and o ther  networks, as  i s  the case f o r  the TV 
s tudio  Belgrade a n d  most TV s t a t i o n s  a l l  over the  world, then there  
remains only 10 t o  15% cf broadcast time f o r  t e l ec ine  f i lms and l i v e  
camera programs which o f f e r  the  optimal condit ions f o r  time and 
standard frequency disse~il inat ion.  This p r a c t i c a l l y  means t h a t  there  
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Ere only two t o  t h r e e  i n t e r v a l s  longer  than i , 0 0 0  seconds f o r  t h e  
optinial t ime and s tandard  f requency d i s s emina t i on ,  which may not  be 
s u f f i c i e n t  f o r  the  p r a c t i c a l  purposes o f  t h e  u s e r s .  

Th i s  d i sadvantaye  can he s u c c e s s f u i l y  overcome by u t i l i z i n g  a d i g i t a l  
TV f r a m e  s t o r e  synchron izer  in  t k ,e  vidco path and i t s  jncorpora t ion  in 
%he Tirile and TV Synchrosyste~rl a s  p r ev ious ly  out1 ir;ed (Kano e t  a1 . 1 9 7 4  
and B u t l e r  1 9 7 4 ) .  Figure  5 shcjws the  s i i ~ i p l i f i e d  Slock diagran; of t h e  
frarme syni:hronizer.  The 5 a s i c  c h a r a c t e r i s t i c s  of t h i s  scherlle i s  t ha . t  
i t  car: s t o r e  i n  the  d i q i t a l  f ~ l - l l i  one e n t i r e  'TV fraiile. The d i g i t a l  
r e c o r d i ~ g - w r i  til-ig i s  accolnpl i shed by t h e  a p p l  i c a t i ~ n  of t h e  pararrlcters 
o f  t he  o r i g i n a l  composite sync pu l s e s .  The readout  !s accolnplished by 
the a p p l i c a t i o n  of the  Master Sync Generator  (,YSGj. Thus,  s i n c e  t h e  
MSG i t s e l f  i s  locked w i t h i n  t he  Tinle and TV Synchro System, t h e  T i m e  of  
Coincidence i s  r e a l  i zed  every  second w i  ti-! t h e  accor:lpanyinq optimal 
tirrie and s tandard  f requency disser!lir~ati:or! f o r  %he e n t i r e  du ra t i on  c i f  
such d prograti:, r e g a r u l e s s  of t h e  p l ace  froil-! whit$ t h a t  orig"nc?l v ldec  
s igna l  l:s - t r an smi t t ed .  Fjgure  6 shows how Lile -t'r21;:e s y n c h r o n " ~  i s  
incorpora ted  i n  t h e  Ti/ video p a t h .  I t  sho1.11d 3 1 5 0  be mentioned -that. 
t h i s  systeri  normal 1 i /  ir:'iroiluce:; a s i  rjnificar-~t,  i~ :p rove~i !en t  of the  
qua1 i  t y  i n  -tile v ideo s i f q q i i  ~;roccssi:- icj .  

Ouriny t he  l a s t  t h r e e  d a , : ~ ~ ,  ~f t ! i e  -I 976 Ploi~trea '  0lyii;pic Gav;es, xhe 
rece iv in? ;  and conver t in<;  s e v ' i l i c ~  To!. t h e  Eut-opear: T;' viewers 'idas 
securec; on ly  through t h c  '!'uqos; a v  T'V f a c i l i t i e s ,  Tile above de sc r i bed  
system was used dur-irig t h a t  1375 i 4on~rca l  O?:$nl?ic Gdmes ccver(ige f o r  
Eurcpe,  b u t  the :!igi t a i  n:en-ory i'i-o::~ the S t a t ~ d a r d  C o r v e r t ~ r  (525160-NTSC 
i n t o  6 2 5 / 5 @ - P A L )  was read us'!i<l t h e  a p p r o p r i a t e  s i  cjr1a7 s fro!il the  
Mastilr Synchr'o Ser lera tor  of the  T'iiie and T\i  5ynch.o .(:lysten: a s  showr! 
e a r l i e r  it1 Figure  2 .  To the  !:?ST c ' f  t ~ i s  3 i ~ t I - ! o r : ~  I(:nowledg~, t h i s  
s,ysterr has been used for. t he  + i r3:;t tir-se il: t t 7 . i  s i r i s ~ a ~ c e  f o r  1:he 'P\J 
coveragFi of a prograi:] o v e r  a \ <  l d e r  g e o g v . a ~ t : j c .  ; ? re? .  Clcta-lied measure- 
metits dur ing r h a t  tr.ansll:i s s i on  have  c l  earl:! Lli70ved t h a t  t h e  cjual i ty of 
t h e  titlie and s tandard  ,frec!ucncy cji sser:l 'nati .':hr.ougil 'ills TV rietkdork t o  
t h e  r e ce iv ing  po in t  , i t s  t h e  s a r e  a: t n e  clual ; t;! ii!t!ici-~ i s  nonnai lLy 
achieved dur ing  t h e  1 Sve call-era proqran-s, a1 thc;ugi! the prograrn o r i l j i  - 
n a t e d  dbout 7 ,000 ktji (q2ographic  < i s  t;arice) ' r c !  t h e  Yugoslav Firound TV 
S t a t i o n  t o  S a t e l l  i t e  T'ii f a c i i  it-;. O F  c o u r s e ,  tne  -time and stanciard 
f requency s i g n a l s  were i n j e c t e d  a t  t h c  i V  s t u d i o  Belgrade dur ing a l l  
t h a t  coverage f o r  Eurovi; ion,  

TV SATELL ITES  AND TIME AN3 TV S Y N C H R O  S Y S T E Y  

According t o  t h e  planned d i s t r i b u t i o n  of TY s a t e l i i t e i  f o r  Eu ro ;~? ,  each 
European count ry  has a l r e ady  been a l l o c a t e d  a t  l e a s t  one g e o s t a t l o n a r j  
TV s a t e l l i t e ,  which wil'l cover  o n l y  t h e  t e r r i t o r y  o f  t h a t  courltry 
(Geneva 1 9 7 7 ,  Wor! d  Adminis t ra t ive  Radio Conference f o r  t h e  Sa t e l  1 i  t o  
B roadcas t i ng ) .  The above descr-iked T i m e  and T\I Synchrc Systen! can be 
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app l  i e d  t o  TV t r a n s n ~ i s s i o n  o v e r  TV b r o a d c a s t i n g  sa te1  1  i t e s .  The forma-- 
t i o n  and i n j e c t i o n  of  t h e  t i m e  and s t a n d a r d  f requency s i g n a l s  can be 
performed e i t h e r  a t  t h e  TV s t u d i o ,  o r  a t  t h e  TV ground t r a n s m i t t i n g  
f a c i  1 i ty.  

The v a r i a t i o n s  of t h e  p r o p a g a t i o n  t i rne between t h e  E a r t h  and t h e  
g e o s t a t i o n a r y  s a t e l l i t e  a r e  c o n s i d e r a b l e  and o f  t h e  o r d e r  o f  r r ~ i l i s e c o n t l s  
These v a r i a t i o n s  a r e  t h e  consequences o f  we l l -known causes and t h e y  a r e  
r e l a t i v e l y  s low  d u r i n g  t h e  24 hour  p e r i o d  ( S p i l k e r  1977) .  These 
v a r i a t i o n s  can cause d e g r a d a t i o n  o f  t h e  q u a l i t y  o f  t i m e  and s t a n d a r d  
f r e q u e n c y  d i s s e m i n a t i o n  d u r i n g  TV s a t e l l i t e  b r o a d c a s t i n g ,  as compared 
t o  t h e  q u a l i t y  o b t a i n a b l e  w i t h  t h e  ground TV system. However, t hese  
v a r i a t i o n s  can be i n  p r i n c i p l e  c o r r e c t e d  w i t h i n  t h e  d e s c r i b e d  Tirne and 
TV Synchro System, and t h e  Time of  Co inc idence  can be ach ieved  e v e r y  
second f o r  t h e  e n t i r e  d u r a t i o n  of  such a  program. T h i s  c o r r e c t i o n  
c o n s i s t s  o f  d e l a y i n g  o r  advanc ing  the second p u l s e s  w i t h  r e f e r e n c e  t o  
t h e  average p r o p a g a t i o n  t i rne,  so t h a t  t h e  r e c e i v e d  second p u l s e s  a t  t h e  
TV r e c e i v i n g  ground p o i n t  ( v .  F i g u r e  8) c o i n c i d e  w i t h  t h e  UTC ( Y U ) ,  
w h i l e  t h e  f o r m a t i o n  of t h e  TV sync p u l s e s  a r e  c o o r d i n a t e d  w i t h  and 
r e f e r r e d  t o  t h e  advanced second p u l s e s .  Note  t h a t  t h e  second p u l s e s  
a r e  a l l  t h e  t i m e  advanced f o r  t h e  t o t a l  p r o p a g a t i o n  t i m e  d u r i n g  such a  
t r a n s m i s s i o n ,  wh ich  i s  e v i d e n t  from F i g u r e  8. The c o r r e c t i o n  o f  t h e s e  
v a r i a t i o n s  can be improved o v e r  a  g i v e n  w ide  geograph ic  a rea  by 
a v e r a g i n g  d e l a y  t i m e s  measured a t  a  number o f  t h e  f i x e d  ground r e c e i v -  
i n g  p o i n t s  wh ich  a r e  connected t o  t h e  c e n t e r  v i a  f i x e d  ground 
f a c i l i t i e s .  

The Yugoslav TV system has no g e o s t a t i o n a r y  TV s a t e l l i t e  o f  i t s  own a t  
t h e  moment, and f o r  t h a t  reason sonle 1  i n ~ i  t e d  exper imen ts  have been 
performed by  u t i l i z i n g  t h e  Yugoslav ground f a c i l i t i e s  and t h e  INTELSAT- 
IVA te lecommun ica t i ons  s a t e l l i t e .  The r e s u l t s  o f  t h o s e  measurements 
and a n a l y t i c a l  compar ison w i t h  t h e  t h e o r e t i c a l l y  i n t r o d u c e d  c o r r e c t i o n s  
have p roved  t h a t  i t  i s  p o s s i b l e  t o  r e a l i z e  t h e  t i m e  and s t a n d a r d  
f requency d i s s e n l i n a t i o n  TV system c o v e r i n g  t h e  e n t i r e  t e r r i t o r y  o f  
Yugos lav ia ,  whose second p u l s e s  w i l l  neve r  d e v i a t e  frorn any r e c e i v i n g  
p o i n t  f o r  more t h a n  20 microseconds.  

CONCLUSIONS 

On t h e  b a s i s  o f  t h e  e x t e n s i v e  e x p e r i m e n t a l  da ta ,  the  f o l l o w i n g  con- 
c l u s i o n s  have been o b t a i n e d  by t h i s  a u t h o r :  

1.  I t  i s  p o s s i b l e  t o  r e a l i z e  comp le te  s y n c h r o n i z a t i o n  between t h e  TV 
p i c t u r e  and t h e  second p u l s e s  f o r  t h o s e  TV systems f o r  wh ich  t h e  
f i e l d  f r e q u e n c y  i s  50 Hz. T h i s  p r a c t i z a l l y  nieans t h a t  t h e  second 
p u l s e s  appear  a t  p r e c i s e l y  the same p l a c e  o f  a s e l e c t e d  l i n e  o f  t h e  
TV p i c t u r e .  T h e r e f o r e ,  t h e  Time o f  Co inc idence  f o r  such a  system 
i s  e v e r y  second, by d e f i n i t i o n .  



2 .  The u t i l i z a t i o n  ~f t h e  d i c ; i t a l  f r ame  s y n c h r o n i z e r  i n  t h e  \ / i d e c  
s i g n a l  p r o c e s s i n g  o f f e r s  t h e  p o s s i b i l i t y  to a c h i e v e  t h e  Tinie o f  
C o i n c i d e n c e  e v e r y  second  for  e v e r y  prograt: ]  i n  t h e  case o f  a l l  
50 Hz TV sys tems w i t t i  t h e  sail-~e q u a l i t y  c f  d i s s e l - i i n a t l ' o n  01' t h e  t i n i e  

.,., and s t a n d a r d  f rec juency s ! ' s n a l s  k i i t h i n  t h e  w i d e  a r e a  ,:I syciterr:. 

3 .  The c l e s c r i b e d  Tirriu and TV S y n c h r o  S y s t e l ) ~  a l s o  n f f c r s  t h e  ~ i o s s i b i l i t y  
for t h e  c o r r e c t i o n  o f  t h e  p r o p a g a t i o n  t i m e  v a r i a t i o n s  e n c c ~ u n t e r e d  
d u r i n g  t h e  TV b r o a d c a s t i n g  o v e r  t h e  g e c s t a t i o n a r y  TV s a t e l l i t e  
w i t h  t h e  accompany ing  T i m e  o f  C o i n c i d e n c e  e v e r y  second ,  and w i t h o u t  
a n y  i n t e r f e r e n c e  w i t h  t h e  v i d e o  s i g n a l s .  
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