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Location 
Station Latitude Frequency Schedule (UT) Fonn of the time signals 

Longitude (kHz) 

DGI Oranienburg 182 5h 59m 30s to 6hOOm A2 Iype second pulses of 0.1 s duration for seconds 

Germ. Oem. Rep II h 59m 309 to 12h OOm 30·40,45.50, 55·60. 

52 ° 48' N 17h 59m 30s to 18h OOm The last pulse is prolonged . 
\3° 24, E 

EBC San Fernando 12008 IOh OOm 10 IOh 10m (A
2

) Second pulses of 0 . 1 s duration of I kHz modulation 

Spain Minute pulses of 0 .5s duration of I 250 Hz modulalion 
36° 28' N 12008 10h 15m to IOh 25m (All) OUTI, CCIR code, double pulse. 
6° 12'W (A

2
) amplitude modulation . 

6840 ' lOh 30m to 10h 40m (A
2

) (All) single sideband, cancelled carrier. 

6840 IOh 45m to 10h 55m (All) 

FFH Ste Assise 2500 continuous from Second pulses of 5 cycles of I kHz modulation, 
France 8h 10 16h 25m Minute pulses prolonged to 0.5 s. 

48° 33' N except on Sunday DUTI : CCIR code by lengthening to 0.1 s. 
2 ° 34' E 

FTH42 Ste Assise 7428 at 9h and 21 h AI type second pulses during the 5 minutes preceding 
FTK77 France 10775 at8h and 20h the indicated times. Minute pulses are prolonged . 
FTN87 48° 33' N 13 873 at 9 h 30m, \3 h, 22 h 30m, OUTI : in Morse code . 

2° 34' E 

GBR Rugby 16 2h 55m to 3hOOm A I type second pulses lasting 100 ms,lengthened 
United Kingdom 8h 55m to 9hOOm to 500 ms at the minute . The reference point is the start 

52° 22' N 14h55mto 15hOOm of carrier rise. 
1° II'W 20h SSm to 21 h OOm Uninterrupted carrier is transmitted for 245 

from 54m 30s and from Om 6s . 
OUT I : CCIR code by double pulses. 

HBG Prangins 75 continuous Interruption of the carrier at the beginning 
Switzerland of each second, during 100 ms. The minutes are 

46° 24' N identified by a double pulse, the hours by a triple pulse . 
6° 15' E No transmission of OUT I . 

lAM Rome 5000 7h 30m to 8h30m Second pulses of 5 cycles of I kHz modulation. 
Italy 10h 30m to IIh30m Minute pulses of 20 cycles (Announcements 5 m before 

41° 47'N except Sat. afternoon, Sun., the emission of time signals) . 
12°27'E and national holidays . 

Advanced by 1 h in summer. 

IBF Torino 5000 During 15m preceding 7h, 9h, Second pulses of 5 cycles of I kHz modulation . 
Italy IOh,IIh,I2h, \3h,14h,15h, These pulses are repeated 7 times at the minute Voice 

45° 2' N 16h, 17h, 18h. Advanced by announcements at the beginning and end of each 
7° 42' E I hour in summer. emission. Time announcement (C.E.T .) by Morse code 

every ten minutes beginning at Oh Om. 
OUTI : CCIR code by double pulse . 

lG2AS Sanwa 40 continuous, except A I type second pulses of 0 5 s duration 
Ibaraki interruptions during Second 59 is of 0 I s. 
lapan communications . No OUTI code. 

36° II' N 
139° 51' E 

llY Sanwa 2500! continuous, except interruption Second pulses of 8 cycles of I 600 Hz modulation. 
Ibaraki 5000 between minutes 35 and 39 . Minute pulses are preceded by a 600 Hz modulation 
lapan 10000 OUT I : CCIR code by lengthening. 

36 ° II' N 15000 
139° 51' E 
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Location Fr~quel1cy 
S tatlon U.til tl ile (kHz) Schtdule(lJf) Form of the time signals 

lon gllll de 

LOLl Buenos-Aires 
5000 ( 

II h to 12h, 14h to ISh, Second pulses of 5 cycles of I 000 Hz modulation. 
Argentina 10000 17 h to 18-h; '!Oh to Hh, Second 59 is omitted. Announeement of hour, and 
34° 37' S 15000 23h to 24h minutes every 5 minutes, followed by 3 m of 1000Hz 
58°21'W or 440 Hz modulation. 

o lIT I : CCIR code by lengthening. 

LOL2 Buenos-Aires 4 856 ~ A 1 second pulses during the 5 minutes preceding the 
LOLJ Argentina 8030 1 h, I3h, 21 h, indicated times. Second 29 is omitted. Minute pulses 

34° 37' S 1"'7'180 - nlll prolonged. 
-~!!. 21"W .- ----DlITl : etllR-,:odc by double pulllO. 

LQB9(l) Planta Oral 8167.5 22h 5m, 23h 50m AI second pulses during the 5 minutes preceilillil the 
Pacheco indicated times. Second 59 is omitted, second 6(1 

LQC20(l) 34° 26'S 17551.5 IOh5m,llh50m is prolonged. After the emission, OK is transmitted 
see 58° 37' W if the emission is correct, NY if not correct. 
p. C-13 OlITl : CCIR code by double pulse. 

MSF Rugby 60 continuous except for an inter- Interruptions of the carrier of 100 ms for the second 
United Kingdom ruption for maintenance from pulses, of 500 m~ for the minute pulse~. The signal is given 

52 ° 22'N 10h Om to 14h Om on the first by the beginning of the interruption. BCO NRZ code, 100 
1° II'W Tuesday in each month. bitsls (month, day of month, hour, minute), during minute 

interruptions. BCO PWM code, I bitls (year, month, day of 
month, day of week, hour, minute) from seconds 17 to S9 
in each minute. OlITl : CCIR code by double pulse. 

MSF Rugby 2 500 between minutes 0 and 5, Second pulses of 5 cycles of I kHz modulation. 
United Kingdom 5000 10 and 15,20 and 25,30 and 35, Minute pulses are prolonged. 

52 ° 22' N 10000 40 and 45, 50 IIJId 5S. OUT1: CCIR code by double pube. 
101l'W 

OLB5 Podlbrady 3170 continuous except from A I type, second pulses. 
Czechoslovakia 6h to 12h on the first 

50 ° 9' N Wednesday of every month No transmission of OlIT I 
IS ° 9' E 

OMA Liblice 50 continuous except from Interruption of the carrier of lOOms at the beginning 
(2) Czechoslovakia 6h to 12h on the first of every second, of 500 ms at the beginning of every 
see 50° 4'N Wednesday of every month minute. The precise time is given by the beginning of 
p.C- 13 14° 53' E the interruption. 

OMA Liblice 2500 between minutes 5 and 15 Pulses of 5 cycles of I kHz modulation (prolonged for 
Czechoslovakia 25 and 30, 35 and 40, the minutes). The first pulse of the 5 th minute is 

50° 4'N 50 and 60 of every hour except prolonged to 500 cycles. 
14° 53' E from 5 h to II h on the first 

Wednesday of every month No transmission of OUT I. 

PPE Rio-de-Janeiro 8721 Oh 30m, Ilh 30m, Second ticks, of A I type, during the five minutes 
Brasil 13h30m,19h30m, preceding the indicated hours. The minute ticks 

22° 54' S 20h 30m, 23h 30m, are longer. 
43° 13' W OUTI : CCIR code by double pulse 



c -11 

Location 
Stillon b ltltude Frelluency Schedule (lIT) Form of the timesignaa 

longitude (kHz) 

PPR Rio·de·Janeiro 435 Ih30m.14h30m, Second ticks. of A I type, during the five minutes 
Brasil 4244 21h 30m preceding the indicated hours. 
22° 59' S 8634 The minute ticks are longer. 
43° II ' W 13 105 

17194.4 
22 603 

RBU Moscow 66 2/3 between minutes 0 and 5 A I type second pulses . The pulses at beginning 

(3) USSR from Ohto Sh 5m of the minute are prolonged to 0.5 s. 
see 55° 4S' N from 9h to 13h 5m 
p.C·13 3So IS' E from 17h to 23h 5 m 

RCH Tashkent between minutes 0 and 10. Second pulses The pulses at the beginning 
(3) USSR 30 and 40 of the minute are prolonged to 0.5 s. 

41° 19' N 
69° IS ' E 2500 Oh to 3h 40m 

5h 30m to 23h 40m 

5000 Ohto Ih 10m 
2h to 3h40m 

14h to 17h 10m 
ISh to 23h 40m 

10000 Sh30mto 9h 10m 
10h tol3h 10m 

RID Irkutsk 5004 The station simultaneously Second pulses. The pulses at the beginning 
(3) USSR 10004 operates on three frequencies of the minute are prolonged to 0.5 s. 

52° 26' N IS 004 between minutes 20 and 30 
104° 2'E 50 and 60 . 

RTA Novossibirsk between minutes 0 and 10, Second pulses. Tlte pulses at tlte beginning 
(3) USSR 30 and 40 of tlte minute are prolonged. 

55° 4'N 
S2° 5S' E 10000 Oh to Ih 10m 

2h to 4h40m 
14h to 17h 10m 
ISh to 23h 40m 

15000 6h 30m to 9h 10m 
10h to 13h 10m 

RWM Moscow 4996 The station simultaneously Second pulses. Tlte pulses at tlte beginning 
(3) USSR 9996 operates on three frequencies oftlte minute are prolonged to 0.5s. 

55° 4S' N 14996 between minutes 10 and 20. 

38° II!' E 40 and 50 

RTZ Irkutsk 50 between minutes 0 and 5, A I type second pulses. The pulses at the 
(3) USSR from I h to 23h 5m beginning of tlte minute are prolonged to 0 .5s. 

52° 26' N 
104· 2' E 

UQC3 Chabarovsk 25 from Oh 43m to Olt S2m, A I type 0 I second pulses of 0 .025 5 duration. 
USSR from 3h43m to 31t 52m Second pulses are prolonged to 0.1 s ; 

4S· 30' N from 6h 43m to 6h 52m 10 second pulses are prolonged to Is and minute 
134 ° 51' E from 17h43m to 17h52m pulses are prolonged to 105. 

No transmission ofOUlI code. 
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Location 
Station Latitude Frequency Schedule (UT) Form of the time signa1~ 

LOrigiltide (kHz) 

UTRJ Gorki 25 from 5h43m to 5 h 52m AI type 0 .1 second pulses ofO.025s duration 

USSR from 14h 43m to 14h 52m Second pulses are prolonged to 0.1 s ; 
56° II' N from 18h43m to 18h52m 10 second pulses are prolonged to I s and minute 
43° 58' E pulses are prolonged to lOs. 

No transmission of OUT I code . 

VNG Lyndhurst 4500 9h 45m to 21 h 30m Second markers of 50 cycles of I kHz modulation; 

Australia 7500 continuous except 22 h 30m 5 cycles only for second markers 55 to 58 ; second 
38° 3'S t022h45m marker 59 is omitted; 500 cycles for minute markers. 

145° 16' E 12000 21 h 45 m to 9 h 30 m Ouring the 5 th, 10 th, 15 tho etc ... minutes,S cycles for 
second markers 50 to 58. Identification by voice announce-
ment during 15 th, 30th, 45 th and 60th minutes. 
OUTI : CCIR code by 45 cycles of900 Hz modulation 
immediately following the normal second markers. 

WWV Fort-Collins 2500 Pulses of 5 cycles of I kHz modulation 59 th and 29 th 

USA 5000 continuous second pulses omitted. Hour is identified by 0.8 second 
40° 41' N 10 000 long I 500 Hz tone Beginning of each minute identified 

105° 2'W IS 000 by 0 .8 second long 1000 Hz tone. OUTI : CCIR code by 
20000 double pulse. BCO time code given on 100 Hz subcarrier, 

includes OUT I correction 

WWVB Fort-Collins 60 continuous Second pulses given by reduction of the amplitude 

USA of the carrier. Coded announcement of the date and time 

40
0

40'N and of the correction to obtain UT I. 
105° 3'W No CClR code. 

WWVH Kauai 
'500 I continuous Pulses of 6 cycles of I 200 Hz modulation. 59 th and 29 th 

USA 5000 second pulses omitted. Hour id!ntified by 0.8 second long 
21°59'N 10000 I 500 Hz tone. Beginning of each minute identified by 0.8 

159° 46' W 15000 second long I 200 Hz tone . 
OUT! : CCIR code by double pulse _ 
BCO time code given on 100 Hz subcarrier, includes 
OUTI correction. 

YVrO Caracas 6100 continuous Second pulses of I kHz modulation with 0.1 s duration. 
Venezuela The minute is identified by a 800 Hz tone and a 0.5s 
10 ° 30, N duration . Second 30 is omitted. Between seconds 52 and 57 
66° 56' W of each minute, voice announcement of hour, minute 

and second . 

Y3S Nauen 4525 continuous except from A I type second pulses of 0 I s duration 
(4) Germ. Oem. Rep_ 8h 15m to 9h 45m for Minute pulses prolonged to 0 5 s. 
see 52° 39' N maintenance if necessary OUT I : CCIR code by double pulse 
p. C- 13 12° 55' E 

ZUO Olifantsfontein 2500 18h to 4h Pulses of 5 cycles of I kHz modulation 
South Africa 5000 continuous Second 0 is prolonged. 

25 ° 58, S OUT I : CCIR code by lengthening. 
28°14'E 

ZUO Johannesburg 100 000 contmuous Pulses of 5 cycles of I kHz modul<.lion 
South Africa Second 0 is prolonged 
~6° 11' S OUTI : CCIR code by lengthening 
28° 4'E 
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Notes on the characteristics of time signals 

(1) No recent information on these time signals . 

(2) OMA, 50 kHz 

a. The emission continued during 1979 from the main transmitter in Liblice with radiated power of approx. 7 kW. 
The auxiliary transmitter in Podebrady is serving as a stand- by transmitter with radiated power of approx. 50 W 
during the maintenance and failures of the main transmitter. 

b. The transmission of the new time code was continued on a regular basis. It is effected every minu te. The time of 
day is transmitted through carrier phase reversals from 200 to 300 ms during certain seconds. The duration of the 
relative intervals between these seconds is carrying the actual information of hours and minutes of the UT time scale. 

As from the beginning of 1980 the existing time code was compatibly supplemented with a marker denoting czechos
lovak standard (UT + 1 h) or summer (UT + 2h) time. Additionally a calendar information about the day, month 
and day of week was included in the code. This information is also transmitted through phase reversals in the interval 
from 300 to 400 ms of the corresponding second. 

The details of this time code will be published in ''Nomenclature des stations de radioreperage et des stations effec
tuant des services speciaux - Liste VI, Volume I" de U. 1. T. in Geneva. 

(3) The radiostations of the USSR emit UT I information in accordance with the CCIR code. Furthermore they give an 
additional information dDT 1 specifying more precisely the difference UT 1 - UTC down to multiples of 0.02 s, the 
total value of the correction being DUT 1 + dUT I. Positive values of dUT I are transmitted by the marking of 
p second markers within the range between Lhe 21 th and 24th second so that dUTI = + 0.02s x p. Negative 
values of DUT! are transmitted by the marking of q second markers within the range between the 31 th and the 34th 
second, so that dUn = - 0.02 s x p. 

(4) Y3S 

DUT! information in CCIR code. 
dUT! information. This additional information specifies more precisely the difference UTI - UTC down to mul
tiples of 0.02s, the total value of the correction being DUT! + dUT I. 

A positive value of dUTI is indicated by doubling a number (p) of consecutive seconds markers from seconds marker 
21 to seconds marker (20 + p) inclusive ; (P) being an integer from } to 5 inclusive. 

dUT} = p.0.02s. 

A negative value of dUT! is indicated by doubling a number (q) of consecutive seconds markers following the 
minute marker from seconds marker 31 to seconds marker (30 + q) inclusive ; (q) being an integer grom ! to 5 
inclusive. 

dUTI = -(q .0 .02)s. 

The seconds marker 28 following the minute marker is doubled as parity bit, if the value of (p) or (q) is an even number 
or if dUT! = O. 

Time-information. During the last 20 seconds of each minute in a BCD-code an information about the value "minute" 
and ''hour'' in the UTC time scale of the following minute marker is given. 
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UNCERTAINTY OF THE CARRIER FREQUENCY 

The carriers of the following time signals are standard frequencies . 

Station 

ATA 

BSF 

CHU 
DCF77 

FFH 

GBR 
HBG 

lAM 

IBF 

JJY,JG2AS 

LOLl 

MSF (60 kHz) 

MSF (h. f.) 

OMA (all frequencies) 

RBU, RTZ 

RCH,RID,RTA,R~,UQC3,UTR3 

VNG 

WWV 

WWVB 

WWVH 

ZUO 

Relative 
uncertainty of 

the carrier 
frequency in 10-10 

0.1 
0.2 

0.05 
0.005 

0.2 
0.02 

0.02 

0.5 

0.1 

0.1 

0.1 

0.02 

0.02 

0.5 

0.05 

0.5 

1 

0.1 

0.1 

0.1 

0.1 
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TIME OF EMISSION OF THE TIME SIGNALS IN THE UTe SYSTEM, IN 1979 

The following deviations of the time of emission of time signals, from UTe, have been reported to the 8IH, or observed. 

BPY (10 and 15 MHz) 

OLB5 

UTe -BPY 

UTe - OLB5 

0.02148 

0.0008s 

DIZ On 1979 January 18 and 19, uncertainty of 0.001 s 

TIME OF EMISSION OF BPV ON 9351 kHz, 11h UT. 

From receptions made at the Deutsches Hydrograpbisches Institut, Hamburg at 11 hUT. 

Step adjustments, when observed, are marked by - in following table. 

me - BPV (9351 kHz) 

1979 (Unit: 0.0001 s) 

Date Jan. Feb. March April May June July Aug. Sept. 

1 - 5040 - 216 
2 - 5922 - 5011 - 4150 - 3194 - 808 - 196 
3 - 5903 - 3169 - 2306 - 783 - 178 + 493 
4 - 5874 - 3138 - 2282 - 760 + 515 
5 - 5846 - 4932 - 1358 - 738 + 537 

6 - 4906 - 4010 - 3083 - 1330 - 722 - 125 + 559 
7 - 4868 - 3984 - 2193 - 1303 95 + 582 
8 - 5748 - 4838 - 3953 - 2165 - 1283 79 
9 - 5730 - 4808 . 3912 - 2978 - 2136 - 665 53 

10 - 5704 - 2954 - 2108 - 644 38 + 449 

11 - 5675 - 2983 - 2082 - 1209 - 630 + 445 
12 - 5644 - 3817 - 1181 + 46 7 
13 - 4691 - 3785 - 1162 - 588 
14 - 4658 - 3753 - 1993 - 1135 
15 - 5563 - 4627 - 3723 - 1965 - 1113 

16 - 5535 - 4595 - 3690 - 1937 - 531 
17 - 5508 - 2803 - 1908 - 505 + 786 
18 - 5481 - 2776 - 1877 - 1032 . 492 + 821 
19 - 5450 - 4511 - 3594 - 2738 • 1017 - 479 + 840 
20 - 4482 - 3563 - 2710 - 993 - 451 + 859 

21 - 4450 - 3553 - 1733 972 + 891 
22 - 5366 - 4417 - 1704 - 936 
23 - 5333 - 4373 - 3487 - 2610 - 1673 + 258 
24 - 5303 - 2582 - 369 + 978 
25 - 5278 - 2553 - 1619 - 889 +1010 

26 - 5250 - 4295 - 3393 - 2526 - 869 - 336 +1028 
27 - 4266 - 3364 - 2490 - 312 +1062 
28 - 4234 - 3331 - 1528 - 824 +1085 
29 - 5158 - 1505 . 798 
30 - 5132 - 3259 - 2384 - 1477 
31 - 5100 - 260 + 432 

Oct. 

+1173 
+ 1197 
+1226 
+1259 
+1282 

+ 1368 
+ 1390 
+1422 

+1444 
+1472 

+ 1560 

+1588 
+ 1624 
+1647 
+1675 

+ 1759 
+1792 
+1825 
+1859 

+ 1885 

+ 1977 
+2012 
+2033 

Nov. Dec 

+2057 
+2092 

+2915 
+2942 

+2188 +2976 

+ 2211 '1-3007 
+2245 +3051 

+2308 
+3114 

+3096 
+2331 +3119 
+2368 +3165 
+2392 +3173 
+2425 

+2460 
+3258 
+3290 

+ 2561 +3313 
+2583 +3341 

+3341 
+2641 
+2676 

+2760 
+2789 +3511 
+2827 +3539 
+2859 
+2887 
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