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AUTHORITIES RESPONSIBLE FOR THE TIME SIGNAL EMISSIONS

Signal

ATA

BPM

BSF

CHU

DCF77

EBC

HBG

Authority

National Physical Laboratory
Dr. K.S. Krishnan Road
New Delhi - 110012, India

Shaanxi Astronomical Observatory
Chinese Academy of Sciences

P.O. Box 18 - Lintong

Shaanxi, China

Telecommunication Laboratories
Ministry of Transportation

and Communications

P.O. Box 71 - Chung-Li

320 Taiwan, Rep. of China

National Research Council of Canada
Institute for National Measurement
Standards - Time Standards

Ottawa, Ontario, K1A OR6, Canada

Physikalisch-Technische
Bundesanstalt, Lab. Zeiteinheit
Bundesallee 100

W-38116 Braunschweig
Germany

Real Instituto y Observatorio
de la Armada - San Fernando
Cadiz, Spain

Service horaire HBG
Observatoire Cantonal
CH - 2000 Neuchatel, Suisse

Time and Frequency Laboratory
Korea Research Institute of
Standards and Science

Yusong P.O. Box 102, Taejon 305-600
Republic of Korea



Signal

JG2AS, JJY

LOL

MSF

OMA

PPE, PPR

RBU, RCH, RID,
RTZ, RWM,UNW3,
UPDS8,UQC3,
USB2,UTR3

120

Authority

Istituto Superiore delle Poste e
delle Telecomunicazioni

Viale Europa 190

00144 - Roma, Italia

Standards and Measurements Division

—“Communications Research Laboratery-

2-1, Nukui-kitamachi 4-chome
Koganei-shi, Tokyo
184 Japan

Servicio de Hidrografica Naval
Observatorio Naval

Av. Espana 2099

1107 - Buenos-Aires, Argentina

National Physical Laboratory
Division of Electrical Science
Teddington, Middlesex TW11 OLW
United Kingdom

Institute of Radio Engineering and
Electronics - Academy of Sciences of
Czech Republic - Chaberska 57

182 51 Praha 8 - Kobylisy, Czech Republic

Departemento Servico da hora
Observatorio Nacional (CNPq)

Rua General Bruce, 586, Sao Cristovao
20921-030 - Rio de Janeiro, Brasil

Institute of Metrology for Time
and Space (IMVP), NPO "VNIIFTRI"
Mendeleevo, Moscow Region
141570 Russia



121

Signal Authority

TDF France Telecom
Centre National d’Etudes des
Télécommunications - PAB - STC
Etalons de fréquence et de temps
196 avenue Henri Ravera
92220 - Bagneux, France

VNG National Standards Commission
P.O. Box 282
North Ryde NSW 2113
Australia

WWV,WWVH Time and Frequency Division, 847.00
WWVB National Institute of Standards and
Technology - 325 Broadway
Boulder, Colorado 80303, U.S.A.

YVTO Direccion de Hidrografia y Navegacion
Observatorio Cagigal
Apartado Postal No 6745
Caracas, Venezuela

Note

The emission of time signals by LOL3, Buenos-Aires, Argentina, and by PPE, Rio-
de-Janeiro, Brazil, are momentaneouly interrupted.






Station

ATA

BPM

BSF

CHU

DCF77

123

TIME SIGNALS EMITTED IN THE UTC SYSTEM

Location
Latitude
Longitude

Greater Kailash
New Delhi
India

28° 34N

77° 19E

Pucheng
China

36° O'N
109° 31’E

Chung-Li
Taiwan

Rep. of China
24° 6T'N
121° 9’E

Ottawa

Canada
45° 18'N
75° 46°'W

Mainflingen

Germany
50° I'N
9° O’E

Frequency
(kHz)

5 000
10 000
15 000

2 600
5 000
10 000
16 000

b 000}
15 000

3 330
7 336
14 670

77.5

Schedule (UTC)

12h30mto 3 h30m
continuous
3h30mtol2h30m

7h30mtolh
continuous
continuous
1hto 9h

continuous
except
interruption
between
minutes 35
and 40

continuous

continuous

Form of the signal

Second pulses of 6 cycles of a 1 kHz
modulation. Minute pulses of 100 ms
duration. (The time signals are advanced by
50 ms on UTC).

Signals emitted in advance on UTC by 20 ms.
Second pulses of 10 ms of 1 kHz modulation.

Minute pulses of 300 ms of 1 kHz modulation.
UTC time signals are emitted from minutes 0

to 10, 15 to 25, 30 to 40, 46 to b6.

UT1 time signals are emitted from minutes 26
to 29, 66 to 69.

From min. 6 to 10, 15 to 20, 25 to 30, 45 to
60, 66 to 60, second pulses of 6§ ms duration
without 1 kHz modulation.

From min. 0 to 5, 10 to 15, ..., 50 to &5,
second pulses of 6 ms duration with 1 kHz
modulation. The 1 kHz modulation is
interrupted 40 ms before and after the
pulses.

Minute pulses are extended to 300 ms.
DUT1: CCIR code by pulse lengthening.

Second pulses of 300 cycles of a 1 kHz
modulation, with 29th and 51st to 59th
pulses of each minute omitted. Minute pulses
are 0.5 s long. Hour pulses are 1.0 s long,
with the following 1st to 10th pulses omitted.
A bilingual (Fr. Eng.) announcement of time
(UTC) is made each minute following the 60th
second pulse. FSK time code after 10 cycles
of 1 kHz on the 31st to 39th seconds.
Broadcast is single sideband; upper sideband
with carrier reinsert.

DUT1 : CCIR code by double pulse.

At the beginning of each second (except the
59th second) the carrier amplitude is reduced
to about 26 % for a duration of 0.1 s or 0.2 s.
Coded transmission of year, month, day,
hour, minute and day of the week in a BCD
code from second marker No 21 to No 58
(The second marker durations of 0.1 s or

0.2 s correspond to a binary 0 or a binary 1
respectively). The coded time information is
related to legal time of Germany and second
markers 17 and 18 indicate if the transmitted
time refers to UTC(PTB) + 2 h (summer time)
or UTC(PTB) + 1 h. Second marker No 156 is
prolonged to 0.2 s, if the reserve antenna is
in use. To achieve a more accurate time
transfer and better use of the frequency
spectrum available, an additional pseudo
random phase - shift keying of the carrier is
superimposed to the AM second markers.

No transmission of DUTI.



Station

EBC

HBG

HLA

JG2AS

JIY.

LOL1
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TIME SIGNALS EMITTED IN THE UTC SYSTEM

Location Frequency
Latitude (kHz)
Longitude
San Fernando 12 008
Spain 6 840
36° 28’N
6° 12°W
Prangins 76
Switzerland
46° 24'N
6° 16’E
Taedok 6 000
Science Town
Republic of Korea
36° 23’'N
127° 22'E
Rome 65 000
Italy
41° 47N
12° 27T’E
Sanwa 40
Ibaraki
Japan
36° 1I'N
139° 61’E
Sanwa 2 500
Ibaraki 5 000
Japan 8 000
36° 11'N 10 000
139° B1’E 156 000
Buenos-Aires 5 000
Argentina 10 000
34° 37’S 15 000
b8° 21'W

Schedule (UTC)

10 h00m to10 h25 m
10 h30 m to 10 h 55 m

continuous

Continuous

7h30mto 8 h30m
10h30mtol1l1 h30 m
except sunday and
national holidays.
Advance by I hourin
summer.

continuous, except
interruptions during
communications.

continuous, except
interruption between
minutes 36 and 39.

11 hto 12 h,
17 hto 18 h,
23 hto24 h

Form of the signal

Second pulses of 0.1 s duration of a 1 kHz
modulation. Minute pulses of 0.5 s duration
of 1 250 Hz modulation.

DUT1: CCIR code by double pulse.

Interruption of the carrier at the beginning
of each second, during 100 ms. The minutes
are identified by a double pulse, the hours by
a triple pulse. No transmission of DUTI.
Time code and other coded information.

Pulses of 9 cycles of 1800 Hz modulation.
29th and 69th second pulses omitted. Hour
identified by 0.8 second long 1500 Hz tone.
Beginning of each minute identified by 0.8
second long 1800 Hz tone. Voice
announcement of hours and minutes each
minute following 562nd second pulse. BCD
time code given on 100 Hz subcarrier.
DUT1 : CCIR code by double pulse.

Second pulses of 5 cycles of 1 kHz
modulation. Minute pulses of 20 cycles.

Voice announcements every 16 m beginning at
0hOm

DUT1 : CCIR code by double puise.

During experimental coded transmission of
the total day, hour, minute and DUT1, second
pulses are 0.2 s, 0.6 s and 0.8 s duration. In
case of no coded transmission, A1A type
second pulses of 0.5 s duration.

Second pulses of 8 cycles of 1 600 Hz
modulation. Minute pulses are preceded by
a 600 Hz modulation.

DUT1 : CCIR code by lengthening.

Second pulses of b cycles of 1 000 Hz
modulation. Second 59 is omitted.
Announcement of hours and minutes every
5 minutes, followed by 3 m of 1 000 Hz or
440 Hz modulation.

DUT1 : CCIR code by lengthening.



®*

Location
Station

LOL2

MSF

OMA

PPR

RBU
™)

RCH
™)
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TIME SIGNALS EMITTED IN THE UTC SYSTEM

Frequency
Latitude
Longitude

Buenos-Aires
Argentina
34° 37'S

68° 21'W

Rugby

United Kingdom
52° 22'N

1° 11’'W

Liblice

Czech Republic
50° 4’'N

14° 53’E

Rio-de-Janeiro
Brazil

22° B9’S

43° 11'W

Moscow
Russia

65° 48’N
38° 18’E

Tashkent
Uzbekistan
41° 19°'N
69° 16’E

(kHz)

4 856
8 030
17 180

60

50

435

4 244

8 634

13 105
17 194.4

66.66

2 500
5 000

10 000

Schedule (UTC) Form of the signal

1h,13h,21h

continuous except for
an interruption for
maintenance from
10hOmtol4d h0Om
on the first Tuesday

of each month. A longer
period of maintenance

during summer is

announced annually.

continuous, interrupted
on the first Tuesday of

each month.

1h30m, 14 h 30 m,

21 h30m

continuous

between minutes 0
and 10, 30 and 40

Ohto 4h40m
6hto23 h40 m
Ohto 4h40m
15hto23 h40 m
6htol4 h10m

Al second pulses during the 6 minutes
preceding the indicated times. Second 29
is omitted. Minute pulses are prolonged.
DUT1 : CCIR code by double pulse.

Interruptions of the carrier of 100 ms for the
second pulses, of 500 ms for the minute
pulses. The signal is given by the beginning of
the interruption. BCD NRZ code, 100 bits/s
(month, day of month, hour, minute),

during minute interruption. BCD NRZ code, 1
bit/s (year, month, day of month, day of
week, hour, minute) from seconds 17 to 59 in
each minute, following the seconds
interruption.

DUT1 : CCIR code by double pulse.

Interruption of the carrier of 100 ms at the
beginning of every second, of 500 ms at the
beginning of every minute. The precise time is
given by the beginning of the interruption.
Phase coded announcement of date, UTC and
local civil time, leap second and civil time
change.

No DUT1 code.

Second ticks, of Al type, during the five
minutes preceding the indicated times. The
minute ticks are longer.

DXXXW type signals. The time of day in
hours, minutes and seconds is transmitted in
BCD code.

From 9 h to 11 h, 19 h to 23 h, NON type
signals.

Al1X type second pulses. The pulses at the
beginning of the minute are prolonged to
0.5 s.

CIS radiostation emitting DUT1 information in accordance with the CCIR code and also
giving an additional information, dUT1, which specifies more precisely the difference
UT1-UTC down to multiples of 0,02 s, the total value of the correction being DUT1 + dUT1.
Positive values of dUT1 are transmitted by the marking of p second markers within the
range between the 21th and 24th second so that dUT1 = +p.0,02 s. Negative values of
dUT1 are transmitted by the marking of q second markers within the range between the
31th and the 34th second, so that dUT1 = -q.0,02 s.



™

Station

RID
®

RTZ
®

RWM
®)

TDF

UNW3

UPD8
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TIME SIGNALS EMITTED IN THE UTC SYSTEM

Location
Latitude
Longitude

Frequency
(kHz)

Irkutsk
Russia
52° 26’'N
104° 2’'E

5 004
10 004
16 004

Irkutsk 60
Russia

62° 26°N

104° 2°E

Moscow

Russia
55° 48’'N
38° 18’E

4 996
9 996
14 996

Allouis 162
France
47° 10’'N

2° 12°E

Molodechno 26
Belarus

54° 26’'N

26° 48’'E

Arkhangelsk 26
Russia

64° 24’N

41° 32°E

Schedule (UTC)

The station simulta-
neously operates on
three frequencies
between minutes 20
and 30, 50 and 60

between minutes
0 and 5

Ohto21l hO6 m
23 hto23 h 05 m

The station simulta-
neously operates on
three frequencies
between minutes 10
and 20, 40 and 60

continuous except

every Tuesday from
1htobh

Winter schedule :

7h13mto 7h22m
13h13mtol13h22 m

Summer schedule :

6hl13mto 6 h22 m
12h13 mto 12 h22 m

Winter schedule :

11h13mtoll h22m
21h13mto21 h22 m

Summer schedule :
2h13mto2h22m
8hil3mto8h22 m

Form of the signal

AlX type second pulses. The pulses at the
beginning of the minute are prolonged to
0.5 s.

AlX type second pulses. The pulses at the
beginning of the minute are prolonged to
0.6 s.

AlX type second pulses. The pulses at the
beginning of the minute are prolonged to
0.6 s.

Phase modulation of the carrier by + and - 1
radian in 0.1 s every second except the 69th
second of each minute. This modulation is
doubled to indicate binary 1.

The numbers of the minute, hour, day of the
month, day of the week, month and year are
transmitted each minute from the 21st to the
68th second, in accordance with the French
legal time scale. In addition a binary 1 at the
17th second indicates that the local time is 2
hours ahead of UTC(summer time); a binary 1
at the 18th second indicates that the local
time is one hour ahead of UTC(winter time);
a binary 1 at the 14th second indicates that
the current day is a public holiday
(Christmas, 14 July, etc...); a binary 1 at the
13th second indicates that the current day is
a day before a public holiday.

AlN type 0.1 second pulses of 0.025 s
duration. Second pulses are prolonged to
0.1 s. 10 second pulses are prolonged to 1 s
and minute pulses are prolonged to 10 s.
No transmission of DUT1 code.

AIlN type 0.1 second pulses of 0.025 s
duration. Second pulses are prolonged to
0.1 s. 10 second pulses are prolonged to 1 s
and minute pulses are prolonged to 10 s.
No transmission of DUT1 code.

CIS radiostation emitting DUT1 information in accordance with the CCIR code and also
giving an additional information, dUT1, which specifies more precisely the difference
UT1-UTC down to multiples of 0,02 s, the total value of the correction being DUT1 + dUT1.
Positive values of dUT1 are transmitted by the marking of p second markers within the
range between the 21th and 24th second so that dUT1 = +p.0,02 s. Negative values of
dUT1 are transmitted by the marking of q second markers within the range between the
31th and the 34th second, so that dUT1 = -q.0,02 s.



Station

UQC3

USB2

UTR3

Location
Latitude
Longitude

Chabarovsk
Russia

48° 30'N
134° 61’E

Bishkek
Kirgizstan
43° 04’'N
73° 39’E

Nizhni Novgorod
Russia

656° 11'N

43° 68’E

Llandilo

New South Wales
Australia

33° 43'S

160° 48’E

Fort-Collins, CO
USA

40° 41'N

105° 2'W

Fort-Collins, CO
USA

40° 40N

106° 3'W
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TIME SIGNALS EMITTED IN THE UTC SYSTEM

Frequency

(kHz)

26

26

25

2 500
5 000
8 638
12.984
16 000

2 500
5 000
10 000
15 000
20 000

60

Schedule (UTC)

Winter schedule :

2h13mto 2h22 m
8h13mto 8 h22m
14h13mtold h22 m

Summer schedule :

1hi13mto 1h22m
7hl13mto 7h22 m
13h13mtol3h22 m

Winter schedule :

4hl3mto 4h22m
10h13mtol0h22 m
16 h13mtol6 h22 m

Summer schedule :

3h13mto 3h22m
9h13mto 9h22m
19h13mtol19h22 m

Winter schedule :

6hl13mto 6 h22m
19h13mtol19h22 m

Summer schedule :

4hl3mto 4h22m
18h13mto18 h22 m

continuous
continuous
continuous
continuous
22htol0h

continuous

continuous

Form of the signal

A1N type 0.1 second pulses of 0.025 s
duration. Second pulses are prolonged to
0.1 s. 10 second pulses are prolonged to 1 s
and minute pulses are prolonged to 10 s.
No transmission of DUT1 code.

A1N type 0.1 second pulses of 0.025 s
duration. Second pulses are prolonged to
0.1 s. 10 second pulses are prolonged to 1 s
and minute pulses are prolonged to 10 s.
No transmission of DUT1 code.

Al1N type 0.1 second pulses of 0.025 s
duration. Second pulses are prolonged to
0.1 s. 10 second pulses are prolonged to 1 s
and minute pulses are prolonged to 10 s.
No transmission of DUT1 code.

Second pulses of 50 ms of 1 kHz modulation.
Second pulses 55 to 68 of 6 ms of 1 kHz.
Second pulse 59 omitted. Minute pulses of 0.6
seconds of 1 kHz meodulation. During minutes
b, 10, 15,... second pulses 650 to 68 are 56 ms
of 1 kHz. BCD time code giving day of year,
hour and minute at the next minute is given
between seconds 20 and 46. Voice
announcement on 2 500, 56 000 and 16 000
kHz during minutes 15, 30 ,45 and 60. Morse
station identification on 8 638 and

12 984 kHz during minutes 16, 30, 45 and 60.
DUT1 : CCIR code by double.

Pulses of 6 cycles of 1 kHz modulation. 29th
and 69th second pulses omitted. Hour is
identified by 0.8 second long 1 600 Hz tone.
Beginning of each minute identified by 0.8
second long 1 000 Hz tone. DUT1 : CCIR code
by double pulse. BCD time code given on 100
Hz subcarrier, includes DUT1 correction.

Second pulses given by reduction of the
amplitude of the carrier. Coded
announcement of the date, time, DUT1
correction, daylight savings time in
effect, leap year and leap second.



Station

WWVH

YVTO
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TIME SIGNALS EMITTED IN THE UTC SYSTEM

Location Frequency Schedule (UTC)
Latitude (kHz)
Longitude
Kauai, HI 2 500
USA 5 000
21° 69N 10 000 continuous
169° 46'W 16 000
Caracas 5 000 continuous
Venezuela
10° 30°N
66° 66'W

Form of the signal

Pulses of 6 cycles of 1 200 Hz modulation.
29th and 69th second pulses omitted. Hour
identified by 0.8 second long 1 500 Hz tone.
Beginning of each minute identified by 0.8
second long 1 200 Hz tone. DUT1 : CCIR code
by double pulse. BCD time code given on 100
Hz subcarrier, includes DUT1 correction.

Second pulses of 1 kHz modulation with 0.1 s
duration. The minute is identified by a 800 Hz
tone and a 0.5 s duration. Second 30 is
omitted. Between seconds 40 and 50 of each
minute, voice announcement of the identifi-
cation of the station. Between seconds 562
and 67 of each minute, voice announcement
of hour, minute and second.



129

ACCURACY OF THE CARRIER FREQUENCY

Station

ATA

BPM

BSF

CHU
DCF77

EBC

HBG

HLA

IAM

JG2AS, JJY
LOL

MSF

OMA

RBU, RTZ
RCH, RID, RWM
TDF

UNWS3, UPDS8, UQC3,
USB2, UTR3
WWV
WWVB
WWVH

Relative
uncertainty of
the carrier
frequency in 1010

0.1
0.1
0.1
0.05
0.005 (10d-mean)
0.1
0.005
0.1
0.5
0.1
0.1
0.02
0.5
0.05
0.5
0.02
0.05
0.05
0.1
0.1
0.1
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