
THE STATE TIME AND FREQUENCY SERVICE IN THE USSR 

The p a p e r  d e s c r i b e s  t h e  e x i s t i n g  metrological d i s - L r i b u t i o n  
system fcr  t h e  USSR users work ing  i n  t h e  Pie1.d of p r e c i s e  
- c i m e  and f requerlcy mcasurcrnents ,  ?'he c h a r a c t e r i s t i c  o f  the 
s t a n d a r d  s y s t e m ,  its l o c a t i o n  as x e l l  as the technique and  
mear,s of xrlutual compalbi.sons a re  given. The a c c ~ r a c i e s  
o b t a i n e d  b y  independent ri-ock t i m e  scales und  ~ h e i : ~  Inter- 

, . 
comparisons a r e  quoteci In +,he p a p e r .  'The s t : . ruc t i . \ re  and 
d e s c r i p t i c n  of t h e  USSR t ime  s i g n n l s ,  ~ h e i ~  frequency or' 
emissioli, and  U l e i  r metr&ir,gica.l chsrac t :er l  stl cs arc g g l s e n .  
The ~:)k'o'ulern.r;: of asrronorn-ica:. : ie-tcrrnina.si(3ji  of t ime  a re  {:on- 
s i d e r ~ ~ d .  

INTRODUCTION 

Al; p r e s e n - e ,  s t a n d a r d  :f.rec[ur?ncy a:la j ) r e c : l : < ~  ';;me s i g n a l s  are 
used in Elany -C.ieids (:%s scic:nc:e xL;]ii recil~:~[;l ogy . 'The ileces- 
sitg of providir1.g ec lu~i l  :in(?$ ac(;uraq;~ svI>arx?.e  niel;suj:%13~ents 
is the rtlairl f e a t u r e  n i' nuniel-ous a r ; ~ i  i . c x ~  l ~ I I I S ,  111 ; i l <>  ? C ) \ ~ ~ L : L .  
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Our C O U 1 1 2 , r y ' S  i-c<.ji.iil?I?ell?:? l.11 Tkjt-, ::.L,/(.: ,~:;IC :L!'~C: ~ ; I ? P - -  

quenc y rn9asuremcn L . 



The main f u n c t i o n  of t h e  s t a n d a r d  sys tem o p e r a t i o n  is t o  
c o o r d i n a t e  t h e  t i m e  s c a l e  of  t h e  S t a t e  s t a n d a r d  w i t h  t h e  
t i m e  s c a l e s  of secondary  and working s t a n d a r d s .  A t  t h e  
p r e s e n t  t i m e ,  t h e  e r r o r  of  such  c o o r d i n a t i o n  is of t h e o r d e r  
of n o t  more t h a n  a few microseconds  f o r  t h e  most remote  
s t a n d a r d s .  T h i s  v a l u e  is p e r i o d i c a l l y  d e f i n e d  more p re -  
c i s e l y  t o  t h e  t e n t h  p a r t s  of a microsecond w i t h  t h e  a i d  of  
p o r t a b l e  c l o c k  t i m e  t r a n s f e r s .  

The System of Time S i g n a l  Emiss ion .  

LF- and HF- r a n g e  s t a t i o n s  a r e  t h e  b a s i c  means f o r  s t a n d a r d  
f requency  and t i m e  s i g n a l  e m i s s i o n s  i n  t h e  sys tem of  t h e  
S t a t e  t i m e  and f requency  s e r v i c e .  

A t  p r e s e n t ,  t h e r e  a r e  t h r e e  LF- r a d i o  s t a t i o n s  i n  t h e  S t a t e  
t i m e  s e r v i c e .  They a r e  a s  f o l l o w s :  RBU, Moscow - 66 2 / 3  
kHz; RTZ,  I r k u t s k  - 50 k H z  and R B - 1 6 6 ,  I r k u t s k  - 200 kRz. 
Normally,  t h e s e  s t a t i o n s  t r a n s m i t  s t a n d a r d  f requency  and 
t i m e  s i g n a l s  a l l  day and a l l  n i g h t  on t h e  s c h e d u l e  and pro- 
gram de te rmined  f o r  each  y e a r .  R e c e n t l y ,  t h e  e r r o r  of t ime  
s i g n a l  emiss ion  was s u b s t a n t i a l l y  reduced b y  means of 
f a c i l i t y  m o d i f i c a t i o n s  a t  t h e s e  s t a t i o n s .  C u r r e n t l y ,  t h e  
f requency  e r r o r  is of  t h e  o r d e r  of 7 X lo-". 

Short-wave r a d i o  s t a t i o n s  (Moscow, I r k u t s k ,  N o v o s i b i r s k ,  
Tashken t )  are p r i m a r i l y  used  f o r  t i m e  s i g n a l  emiss ion  w i t h  
a medium a c c u r a c y .  F l u c t u a t i o n s  of t i m e  d i s s e m i n a t i o n  do 
n o t  pe rmi t  t h e s e  s t a t i o n s  t o  b e  used f o r  t i m e  s i g n a l  emis- 
s i o n s  w i t h  ah a r r o r  o f  less t h a n  l o u 9  i n  f requency  and 300 
ps i n  t i m e .  N e v e r t h e l e s s ,  such  accuracy  meets t h e  r e q u i r e -  
ments  of t h e  m a j o r i t y  of  t o d a y ' s  u s e r s .  

The s y s t e m a t i c  comparison of  t i m e  s c a l e s  k e p t  by t h e  
s t a n d a r d s  i n  Moscow and Kharkov a r e  c a r r i e d  o u t  w i t h  t h e  
a i d  of a m e t e o r i c  s y n c h r o n i z a t i o n  l i n e .  The long-term 
usage of  t h i s  channe l  showed t h a t  t h e  e r r o r  of t h e  t i m e  
s c a l e s  compared i s  l e s s  t h a n  1 u s .  

Grea t  e x p e c t a t i o n s  e x i s t  f o r  t h e  accuracy  of  standard f r e -  
quency and t ime  s i g n a l  e m i s s i o n s  p rov ided  by t h e  u s e  of  
t e l e v i s i o n  c h a n n e l s .  A t  t h e  p r e s e n t  t i m e ,  s i .gna1s  a r e  
t r a n s m i t t e d  from t h e  USSR S t a t e  s t a n d a r d  on t h e  f i r s t  pro-  
gram of  All-Union TV-broadcast ing.  These s i g n a l s  are t r a n s -  
m i t t e d  i n  t h e  6th l i n e  d u r i n g  t h e  d i s p l a y  of t h e  c l o c k  f a c e  
and o t h e r  s t u d i o  b r o a d c a s t i n g .  They c o n t a i n  i n f o r m a t i o n  
f o r  c u r r e n t  t i m e  and s t a n d a r d  f requency  (1 M H z ) .  For  t h e  
p r e s e n t ,  t h e  r e q u i r e m e n t s  of many o r g a n i . z a t i o n s  i n  



L e n i n g r a d ,  Moscow, Kharkov,  Kiev and o t h e r  c i t i e s  a r e  
c o v e r e d  by means of t h i s  s y s t e m  of t i m e  s i g n a l  e m i s s i o n .  
Comparison of t h e  USSR s t a n d a r d  w i t h  t h e  DDR s t a n d a r d  w a s  
t w i c e  p e r f o r m e d  v i a  TV i n  1975,  P r o c e s s i n g  t h e  r e s u l t s  of 
t h e  c o m p a r i s o n s  showed t h a t  s u c h  a  compar i son  method y i e l d s  
an a c c u r a c y  o f  n o t  wor se  t h a n  1 t o  2 p s .  

The A s t r o n o m i c a l  D e t e r m i n a t i o n  of Time 

The a s t r o n o m i c a l  d e t e r m i n a t i o n  o f  t i m e  i s  of s i g n i f i c a n t  
i m p o r t a n c e  i n  t h e  U S S R  S t a t e  t ime  and frequency s e r v i c e .  
The c a l c u l a t i o n  of U n i v e r s a l  t i m e  i s  p r e s e n t l y  p e r f o r m e d  on 
t h e  r e s u l t s  of a s t r o n o m i c a l  o b s e r v a t i o n s  of' 1 0  USSl? o b s e r -  
v a t o r i e s  and 9 o b s e r v a t o r i e s  of o t h e r  c o u n t r i e s .  

On t h e  b a s i s  of t h e s e  d a t a ,  t h e  M e t r o l o g i c a l  C e n t e r  o f  chc 
t i m e  s e r v i c e  i s s u e s  month ly  b u l l e t i n s  g i v i n g  d e p a r t u r e s  of 
U n i v e r s a l  t i m e  s c a l e  from t h e  Atomic t i m e  s c a l e .  

The e x i s t i n g  s t r u c t u r e  of t h e  State l i m e  service provic les  
t h e  t e c h n o l o g y  to d i s s e m i n a t e  the metro.Log<.cal  s e r v i c e  of  
t h e  N a t i o n a l  economy f o r  t i m e  and f r e q u e n c , ~  rneasuremects .  
Thus ,  on t h e  b a s e  of  sec,onc?ary s t a , ada rd s ,  which  a r e  d i s t r i -  
b u t e d  o v e r  t h e  x e r r i t o r y  of t h e  USSII, t h e  c e r t i r i c a t i o n  of 
t h e  most  a c c u r a t e  t i m e  ~ n d  f requenc .y  mea.surements and t h e i r  
p e r i o d i c a l  c a l i b r a t i . o n s  a re  c a r r i e d  out. 

The m e t r o l o g i c a l  c o n t r o l  and c a l i b r a t i o n  of h i g h  a c c u r a c y  
measurement  equipment  ( f r e q u e n c y  m e t e r s ,  g c n e r a t o r s ,  c l a c k s )  
is  e f f e c t e d  by E number of  S t a t c  c o n t r o l l e d  l a b o r a t o r i e s  
which a r e  e s u i p p e d  w i t h  s t a n d a r d  rneas~~rerne i i t  f n c i l i t i  es and 
d i s p o s e d  p r a c t i c a l l y  i n  all b i g  c i t i e s  of t he  USSX. 



QUESTION AND ANSWER P E R I O D  

DR. W I N K L E R :  

Now, b e f o r e  w e  a sk  t h e  q u e s t i o n s ,  I would l i k e  t o  a sk  f o r  
y o u r  u n d e r s t a n d i n g  t h a t  i n  v i ew of  t h e  d i f f i c u l t y  o f  communi- 
c a t i o n  -- E n g l i s h  f o r  a f o r e i g n e r  i s  a  v e r y  d i f f i c u l t  
language when i t  is  t r a n s m i t t e d  t h r o u g h  a  microphone .  We 
w i l l  have a t r a n s l a t o r  , t r a n s l a t e  t h e  q u e s t i o n  f o r  M r .  S a z h i n  
and t h e n  he  w i l l  an swer .  

DR.  REINHARDT : 

Vic to r  R e i n h a r d t  , N A S A .  

You d i d n ' t  men t ion  what t y p e  o f  s t a n d a r d s  do you u s e  as 
p r i m a r y  s t a n d a r d s  and t h e  s e c o n d a r y  s t a n d a r d s  i n  your 
s t a n d a r d  p l o t ?  

MR. S A Z H I N :  

The p r i m a r y  s t a n d a r d s  o f  t h e  U S S R  i s  t h e  n e x t  p a p e r  . t h a t  
M r .  I l j i n  w i l l  be d e l i v e r i n g ,  

TRANSLATOR: 

H e  s a i d  t h a t  t h e  secondary  s t a n d a r d s  a r e  a l m o s t  t h e  same as 
the pri-mary s , t : indards-  b u t  u l i t t l e  s ina l . l e r .  

SGT. OSTROWSKI : 

S e r g e a n t o s t r o w s k i ,  Newark A i r  F o r c e  S t a t i o n .  

I have 3 q u e s t i o n  about  t h e  Lo ran  s e r v i c e .  Does i t  
d i s s e n i i n a t c  p r e c i s e  t i m e  i n f o r m a t i o n ?  

MR. S A Z H I N :  

Yes, i n  Moscow we d o n ' t  recc?ive the  Loran  signal. WE. 
r e c e i v e  its s i g n a l s  1i.n L e n i n g r a d  and i n  Niko1a.v and o the r  
c i t i e s  on the e d g e s  of  our c o u n t r y .  W e  do n o t  u s e  i t  f o r  
t i m e  compar i son  be tween  our  s t a n d a r d s ,  but w e  use  i t  f o r  
compar i son  w i t h  s t a n d a r d s  of o t h e r  c o u n t r i e s .  
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MR. RUEGER: 

I would like to know how you handle the leap second, o r  are 
you transmitting in atomic time scale [or your time s i g n a l s ?  

hlR. S A Z I I I N  : 

With our broadcast, it is the same as other countries. Our 
coordination with BIH is t h e  same. 

DR.  WINKLER: 

Is it the same UTC system as the International system? 

MR. SAZHIN: 

Since 1972. 

D R .  WINKLER: 

Yes, Beginning in 1972. 






