





































































































ANNEX 111
DATING OF EVENTS IN THE VICINITY OF A LEAP-SECOND

The dating of events in the vicinity of a leap-second shall be effected in the manner indicated
in the following figures:

event
! leap-second

fisg
— ;‘l

56 §7 58 59 60 [] 1 2 3 4

Designation of the date of the event

30 June, 238 59m 60°6s UTC
30 June, 23h 59m —— 1 July, Oh Om

FIGURE 3

Positive leap-second

‘ Designation of the date of the event

30 June, 23h 59m 58-9s UTC

—— 1 July, Ob 0m

FIGURE 4

Negative leap-second
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COMMENTS ON CCIR RECOMMENDATION 460-1
These comments are made by the Director of the BIH.

In Annex I of CCIR Recommendation 460-1, the section D.1 states the tolerances. They must be understood
as follows.

In 1.1, the magnitude of DUT1 should not exceed 0.8s exactly (DUT1 is given in units of 0.1s, and no provision
in the code is made fortransmission of + or — 0.95s).

In 1.3, the deviation of (UTC plus DUT1) from UT1 should not exceed + 0.100...s (0.1s in the text must be
considered as an exact figure, not as a rounded value).

Therefore, the departure of UTC from UT1 shoud not exceed + 0.900...s.
EXAMPLE : DUT1 =+ 0.8s

If the interval for which this value is valid is perfectly predicted by the BIH, DUT1 covers the values of
UT1 - UTC :

0.75s< UT1 - UTC < 0.85s.

Therefore 0.85s is the normal upper limit. The difference between 0.90s (stated in 1.2, and taking into account the above
comments) and 0.85s is a safeguard against unpredictable changes of the rotation of the Earth.



Signal
ATA
BPV, XSG
CHU

DAM, DAN, DAO

DCF77

DGI, DIZ

EBC

FFH

FTA91, FTH42
FTK77, FTN8&7

AUTHORITIES RESPONSIBLE FOR THE TIME SIGNAL EMISSIONS

Authority

National Physical Laboratory
Hillside Road
New Dehli — 110012, India

Zi-Ka-Wei Section
Shanghai'Observatory
Academia Sinica
Shanghai, China

National Research Council, Time and Frequency Section
Physics Division (M-36)
Ottawa K 1A OS 1, Ontario, Canada

Attn :Dr. C. C. Costain

Deutsches Hydrographisches Institut
Postfach 220
2000 Hamburg 4, Federal Republic of Germany

Physikalisch-Technische Bundesanstalt, Laboratorium 1-21
Federal Republic of Germany

Bundesallee 100

D 33 Braunschweig

Amt fiir Standardisierung, Messwesen und Warenpriifung
Fachabteilung Elektrizitat

Arbeitsgebiet Zeit und Frequenznormale

Wallstrasse 16

DDR 1026 Berlin

Instituto y Observatorio de Marina
San Femando
Cadiz, Spain

Centre National d’Etudes des Télécommunications
Groupement Etudes spatiales et Transmissions
Département Dispositifs et Ensembles fonctionnels
38, rue du Général Leclerc

92131 Issy-les-Moulineaux, France

Laboratoire Primaire du Temps et des Fréquences
Observatoire de Paris

61, avenue de 1’Observatoire

75014 Paris, France

C.7
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Signal

GBR

HBG

IAM

IBF

1Y, JG2AS

LOL

LQB9, LQC20

MSF

Authority

1/ Time information :
Royal Greenwich Observatory
Herstmonceux Castle
Hailsham, East Sussex BN27, 1 RP
United Kingdom

2/ Standard Frequency information :
National Physical Laboratory
Electrical Science Division
Teddington, Middlesex TW11 OLW,
United Kingdom

Service horaire HBG
Observatoire Cantonal
CH — 2000 Neuchatel, Suisse

Istituto Superiore Poste e Telecomunicazioni
Viale di Trastevere, 189
00100 — Roma, Italy

Istituto Elettrotecnico Nazionale Galileo Ferraris
Strada delle Cacce, 91
10135 — Torino, Italy

Frequency Standard Division

The Radio Research Laboratories
Ministry of Posts and Telecommunications
Koganei, Tokyo 184, Japan

Director

Observatorio Naval

Av. Costanera Sur, 2099
Buenos-Aires, Republica Argentina

Instituto Geografico Militar (IGMA)
Servicio internacional de la Hora
Seccion Conservacion de la Hora
Calle 38 Gral Savio 865

1650 Villa Maipu, San Martin

Pcia de Buenos-Aires

Republica Argentina

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



Signal

NMO, NPN

OLBS, OMA

PPE, PPR

RBU, RCH
RID, RIM, RTA,
RTZ, RWM
UQC3, UTR3

VNG

WWV, WWVH
WWVB

YVTO

ZUO

C-9

Authority

Superintendant

U. S. Naval Observatory
Washington, D. C. 20390
U.S.A.

1/ Time information : ,
Astronomicky Ustav CSAV, Bude&ska 6,
120 23 Praha 2, Vinohrady, Czechoslovakia.

2/ Standard frequency information :
Ustav radiotechniky a elektroniky CSAV, Lumumbova 1,
180 88 Praha 8, Kobylisy, Czechoslovakia

Servigo da Hora

Observatorio Nacional

Rua General Bruce, 586

2000 Rio de Janeiro, GB. ZC. 08, Brasil

Comité d’Etat des Normes
Conseil des Ministre de I'URSS
Moscou 117049, URSS, Leninski prosp., 9

Time and Frequency Standards Section
Australian Telecommunications Commission,
Research Laboratories

59 Little Collins Street

Melbourne, Vic. 3000, Australia

Time and Frequency Services Section
Time and Frequency Division
National Bureau of Standards
Boulder, Colorado 80302, U.S. A.

Direccion de Hidrografia y Navegacion
Observatori Cagigal

Apartado Postal N°6745

Caracas, Venezuela

National Physical Research Laboratory
P.0O.Box 395

Pretoria

South Africa



TIME — SIGNALS EMITTED IN THE UTC SYSTEM

Station

ATA

BPV
(M
see
p.C-15

CHU

DAM

DAN

DAO

DCF77

DG1

DIZ
)

see
p.C-15

EBC

Location
Latitude
Longitude

Greater Kailash
Dehli
India

28°34’N
77°19'E

Shanghai
China

31°12'N

121° 26'E

Ottawa
Canada
45° |8'N
75°45'W

Elmshorn
Germany, F. R.
53° 46'N

9° 40'E

Osterloog
Germany, F. R

53°38'N

7°12°E

Kiel
Germany F. R.
54° 26'N

10° 8'E

Mainflingen

Germany F. R.
50° I'N
9° 0O'E

Oranienburg
Germ. Dem. Rep

52°48'N

13°24’E

Nauen
Germ. Dem. Rep
52°39'N
12° 55%E

San Fernando
Spain
36° 28'N
6°12'W

Frequency
(kHz)

5000
10 000
15000

5000
10 000

15000

3330 l
7335
14670 \

86385
16 980.44
4265
8 638.5)
6475.5)
12763.5)

2614

25775

P25

185

4525

12008
12008
6 840

6 840

Schedule (UT)

3h 30m to 14h 30m

on Monday to Saturday
4h 30m to 8h 30m

on second Saturday of the
month and Sunday,
continuous operation
projected.

16hto lh

continuous

thto 16h

continuous

I11Th55mto 12h 06m
23h55m to 24h 06m
from 21 Oct. to 20 April
23h55m to24h 06 m
from 21 April to 20 Oct.

I1Th55mto 12h 06m
23h55m to 24h 06m

ITh55mto 12h 06m
23h 55m to 24h 06m

continuous

5h59m 30sto 6h00m
1th59m 30sto 12h 00m
17h 59m 30s to 18h 00m

continuous except from

8h I15m to9h 45m for
maintenance il necessary
10h00m to [0k 10m (A,)
10h 15mto 10h 25m (A,J)

10h 30m to 10h 40m (A;)

10h45m to 10h 55m (A,J)

Form of time signals

Second puises of 5 cycles of a 1 kHz modulation.

Minute pulses of 100 ms duration.

1/ From I m Os to 9h 59s and from 31m Os to 39m 59s

of every hour, second pulses of 10 cycles of 1 kHz modulation;
minute marker of 9 pulses.

2/ From 15m Os to 24m 59s and from 45m Os to 54m 59s,

1 kHz modulation ; second markers by interruptions of

50 ms of the modulation. Minute markers by 8 of 10 ms

pulses and a 150 ms pulse.

Second pulses of 300 cycles of a 1 kHz modulation.

Minute pulses are 0.5 s long. A bilingual (Fr. Eng.)
announcement of time is made each minute

FSK time code on 31st to 39 th seconds. Broadcast is single
sideband ; upper sideband with carrier reinserted.

DUT1 : CCIR code by split pulses.

New international system, then second pulses from
minutes 0.5 to 6.0 (minute pulses prolonged).
Al Type
DUT1 : CCIR code by doubling,
after minute pulses | to 5

As DAM (see above)

As DAM (see above)

The second marks are reduction to 1/4 of the

carriers's amplitude of 0.1 s duration : the reference point
is the beginning of the pulse modulation.

The second 59 marker is omitted.

Time code in BCD (year, month, day, hour, minute, day of
the week) by lengthening second marks from marks

N° 20 to N° 58 every minute.

DUT1 : CCIR code by lengthening to 0.2s.

A2 type second pulses of O | s duration for seconds
30-40, 45-50, 55-60.
The last pulse is prolonged

A | type second pulses of 0. s duration
Minute pulses prolonged to 0 5Ss.
DUT1 : CCIR code by double pulse.

Experimental emission (1977) second pulses of 0.1 duration
of 0.1s duration of | kHz modutation

Minute pulses of 0.5s duration of 1 250 Hz modulation
DUTI, CCIR code. double pulse

(A,) amplitude modulation

(A;J) single sideband, cancelled carrier



Station

FFH

FTAS1

FTH42
FTK77
FTN87

GBR

1AM

IBF

JG2AS
(3)
see
p.C-15

ny
3)

see
p.C-15

LOL!

LoL2
LOL3

LQB9

LQC20

Location
Latitude
Longitude

Ste Assise
France

48°33’N
2°34'E

St-André-de-Corcy

France
45°55'N
4° 55'E

Ste Assise
France

48°33'N
2° 34°E

Rugby
United Kingdom
52°22’N

11w

Prangins
Switzerland
46° 24’ N
6°15°E

Rome

Italy
41° 47N
12°2T'E

Torino
Italy
45° 2'N
7°42'E

Chiba

Japan
35°38'N
140° 4'E

Koganei
Japan

35942’N

139° 31'E

Buenos- Aires
Argentina
34°37°S

58 21'W

Buenos-Aires
Argentina
34° 37°S
58°21'W

Planta Gral
Pacheco
34°26°S
58°371'W

Frequency
(kHz)

2500
91.15

7428
10775
13873

75

5000

5 000

40

2500
5000 (
10000
15000

10 000

5000%
15000

4856"
8030
]7|80\
8 167.5

17 55145

Schedule (UT)

continuous from
8hto 16h25m
except on Sunday

at 8h,9h, 9h 30m, 13h,
20h, 21h, 22h 30m

at9hand 21h
at 8h and 20h
at9h 30m, 13h,22h 30m,

2h55mto 3h00m
8h55mto 9h00m
14h 55mto 15h 00m
20h 55mto 21h 00m

continuous

10m every 15m,

from 7h 30m to 8h 30m

and from 10h 30m to | 1h 30m
except Sun. Advanced by

1 hour in summer.

During 15m preceding 7h,9h,
10h, 11h, 12h, 13h, 14h, 15h,
16h, 17h, 18h. Advanced by

1 hour in summer

from 23h 30m to 8h (exc. Sun.)
and from 8 h to 23h 30m on
Monday. Interruptions during
communications.

continuous, except interruption
between minutes 25 and 34

IThto 12h, 14h to 15h,
17hto 18h,20h to 21h,
23hto 24h

Lh, [3h,21h,

22h5m, 23h 50m

10h Sm, 11h 50m

Form of the time signals

Second pulses of 5 cycles of 1 kHz modulation.
Minute pulses prolonged to 0.5s.
DUT1 : CCIR code by lengthening to 0. 1s.

Al type second pulses during the 5 minutes preceding
the indicated times, Minute pulses are prolonged.
DUTI. in Morse code.

Al type second pulses during the 5 minutes preceding
the indicated times. Minute pulses are prolonged.
DUT1 :in Morse code.

Al type second pulses lasting 100 ms, lengthened

to 500 ms at the minute. The reference point is the start
of carrier rise.

Uninterrupted carrier is transmitted for 24s

from 54m 30s and from Om 6s.

DUT1 : CCIR code by double pulses.

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 DUT]1.

Second pulses of 5 cycles of | kHz modulation.
Minute pulses of 20 cycles (Announcements Sm before
the emission of time signals).

Second pulses of S cycles of | kHz modulation.

These pulses are repeated 7 times at the minute. Voice
announcements at the beginning and end of each
emission. Time announcement (C.E.T.) by Morse code
every ten minutes beginning at Oh Om

DUT1 : CCIR code by double pulse.

Al type second pulses of 0.5s sec. duration .
Second 59 is omitted.
No DUT]1 code.

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

DUT1 : CCIR code by lengthening

Al second pulses during the S minutes preceding Lhe
indicated times. Minute pulses are prolonged.
DUT] :CCIR code by double pulse

Al second pulses during the 5 minutes preceding the
indicated times. Second 59 is omitted. second 60 is
is prolonged . After the emission. OK is transmitted
if the emission is correct, NV if not correct

DUT1 : CCIR code by double pulse
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Station

MSF

NPN

OLBS

OMA
(C)]

see
p.C-15

PPE

PPR

RBU
)

p.C-15

RCH
(5

RID
(5)

Location
Latitude
Longitude

Rugby
United Kingdom
S2°22’'N
1°1I'W

Rugby
United Kingdom
52922'N
1°1'w

Lualualei
Hawaii, USA

21°26’N

158° 10°W

Barrigada
Guam
13°29'N

144° 50'E

Podébrady
Czechoslovakia
50° 9'N
15° 9'E

Pod¥brady
Czechoslovakia

50° 9'N

15° 8'E

Liblice
Czechoslovakia

S0° 4'N

14° S3'E

Rio-de-Janeiro
Brasil
22°54'S
43° I3 W

Rio-de-Janeiro
Brasil
22°59'S
43° 11I'W

Moscow
USSR

55°19°'N

38°41'E

Tashkent
USSR

41°19°N

69° IS’E

Irkutsk
USSR
52°46’N
103°39'E

Frequency
(kHz)

60

2 500
5000
10 000

4525
9050
13655
16 457.5
22472

4955
8150
13380
21760

3170

50

2500

8721

435
8634
13 105
171944

66 2/3

2500

5004
10 004
15 004

Schedule (UT)

continuous except for an inter-
ruption for maintenance from
10h Om to 14h Om on the first
Tuesday in each month.

between minutes O and S,
10 and 15, 20 and 25, 30 and 35,
40 and 45, 50 and 55.

Oh55mto lhOm
2hS55mto 3hO0m
6h55mto 7hOm
21h 55mto22h0Om

5h55mto 6hOm
11h55mto 12h0Om
17h 55m to 18hOm
23h 55m to 24h Om

continuous except from
6h to 12h on the first
Wednesday of every month

continuous except from
6h to 12h on the first
Wednesday of every month

between minutes 5 and 15

25 and 30, 35 and 40,

50 and 60 of every hour except
from Shto 11h on the first
Wednesday of every month

0h 30m, 11h 30m,
13h 30m, 19h 30m,
20h 30m, 23h 30m,

1h 30m, 14h 30m,
21h30m

between minutes O and S
from Ohto 12h5m
from 14h to 23h Sm

between minutes 15 and 20,

25 and 30, 35 and 40, 45 and 50
from Ohto3hSOm

from Sh35mto 9h30m
from 10h ISm to 13h 30m
from 14h 15m to 23h 50m

The station simultaneously
operates on three frequencies
between minutes 5 and 10,

15 and 20, 25 and 30, 52 and 60

Form of the time signals

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 time
code (month, day, hour, minute) during minute inter-
ruptions. DUT 1 : CCIR code by double pulse.

Second pulses of 5 cycles of 1 kHz modulation.
Minute pulses are prolonged.
DUT1: CCIR code by double pulse.

CW second pulses

CW second pulses

A1 type, second pulses,

No transmission of DUT1.

Interruption of the carrier of 100ms 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.

Pulses of 5 cycles of 1 kHz modulation (prolonged for
the minutes). The first pulse of the 5th minute is
prolonged to 500 cycles.

No transmission of DUT1.,

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

DUT1 : CCIR code by double pulse.

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

Al type. Second pulses. The pulses at beginning
of the minute are prolonged to 0.5 s.

Second pulses. The pulses at the beginning
of the minute are prolonged to 0.5s

Second pulses. The pulses at the beginning
of the minute are prolonged to 0.5s.



Station

RIM
(5)

see
p.C-15

RTA
()

RWM
(5)

RTZ
(5)

UQcC3

(5)

UTR3
(5)

wwy

WWVB

Location
Latitude
Longitude

Tashkent
USSR

41°19’N

69° 15°E

Novossibirsk
USSR
55° 4N
82° S8’E

Moscow
USSR

55°19°N

38°41'E

Irkutsk

USSR
52°I18'N
104° I8 E

Chabaroysk
USSR

48°30'N

134° SI’E

Gorkiy
USSR
S6°1I'N

43° 58'E

Lyndhurst
Australia
38° 3'S
145°16’E

Fort-Collins
USA

40° 41°’N

105° 2*w

Fort-Collins
USA

40°40'N

105° 3'W

Frequency
(kHz)

5000

10 000

10 000

15 000

4996
9 9%6
14 996

50

25

4 500
7 500

2500
5000
10 000 ‘
15 000

60

Schedule (UT)

between minutes 15 and 20, 25
and 30, 35 and 40, 45 and 50,

from Oh to 1h 30m

from 2h 15Smto 3h50m
from 14h 15m to 17h 30m
from |8h 15m to 23h 50m

between minutes 15 and 20,
25 and 30, 35 and 40,45 and SO

from 5h35mto 9h30m
from [0h 15m to 13h 30m

between minutes S and 10,
15 and 20, 25 and 29,

35 and 39,

from OhSmto 1h29m
from 2hSmto 4h39m
from 14h5mto 17h 29m
from |18h 5mto 23h 39m

between minutes 5 and 10,
15 and 20, 25 and 29,
35and 39

from 6h35mto 9h29m
from 10h 5mto 13h 29m

The station simultaneously

operates on three frequencies
between minutes 30 and 35,

41 and 45, 50 and 60

between minutes O and 5,
from Ohto20h35m
from 22h to 23h Sm

from Oh43mto Oh52m,

from 3h43mto 3h52m
from 6h43mto 6h52m
from 17h43mto 17h S2m

from 5h43mto Sh52m
from 14h43m to 14h 52m
from 18h 43m to 18h 52m

9h45mto 21h30m

continuous except 22h 30m

to 22h45m
21h45mto9h 30m

continuous

continuous

C-13

Form of the time signals

Second pulses. The pulses at the beginning

of the minute are prolonged to 0.5s.

Second pulses. The pulses at the beginning
of the minute are prolonged.

Second pulses. The pulses at the beginning
of the minute are prolonged to 0.5s.

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

Al type 0.1 second pulses of 0.025s duration.
Second pulses are prolonged to 0.1s ;

10 second pulses are prolonged to 1s and minute
pulses are prolonged to 10s

No transmission of DUT1 code.

Al type 0.1 second pulses of 0.025s duration
Second pulses are prolonged to 0.15s ;

10 second pulses are prolonged to 1's and minute
pulses are prolonged to 10s.

No transmission of DUT1 code.

Second markers of 50 cycles of | kHz modulation;

S cycles only for second markers 55 to 58 ; second

marker 59 is omitted ; 500 cycles for minute markers.
During the Sth, 10th, 15th, etc... minutes, 5 cycles for
second markers 50 to 58 Identification by voice announce-
ment during 15th, 30th, 45th and 60th minutes.

DUT1 : CCIR code by 45 cycles of 900 Hz modulation
immediately following the normal second markers

Pulses of 5 cycles of 1 kHz modulation 59th and 29th
second pulses omitted. Hour is identified by 0.8 second
long 1 500 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 carnier Coded announcement of the date and time
and of the correction to obtain UT1

No CCIR code
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Station

WWVH

YVTO

Zuo

BPV

)
see p. C-15

XSG
(1)

Location
Latitude
Longitude

Kauai
USA
21 °59’N
159° 46’ W

Caracas
Venezuela

10°30'N

66° 56’ W

Olifantsfontein
South Africa
25°58'S
28°14°E

OTHER TIME SIGNALS

Shanghai
China
31°12’N
121° 26’E

Shanghai
China
31°12’N
121°26'E

Frequency

(kHz)

2500
5000
10 000
15 000

6 100

2500
5000

100 000

5430
9 351

5000
10 000
15 000

458
6414
8 502
12:871.5

|

Schedute (UT)

continuous

continuous

18hto4h
continuous

continuous

(see also page C-18)

Oh, 6h,11h,13h, 15h
17h, 19h,21h, 22h,23h
(on 6h and 23h,
only 9 531 kHz is used).

continuous

16hto 1h }
lhto 16h

3h,%h

Form of the time signals

Pulses of 6 cycles of 1 200 Hz modulation. 59th and 29 th

second pulses omitted. Hour id entified 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

DUT]1 correction.

Second pulses of 1 kHz modulation with 0.1s duration.
The minute is identified by a 800 Hz tone and 2 0.5s
duration. Second 30 is omitted. Between seconds 52 and 57
of each minute, voice announcement of hour, minute

and second.

Pulses of 5 cycles of 1 kHz modulation.
Second O is prolonged.

DUTI : CCIR code by lengthening

During Sm before and after the indicated times Al type
rhythmic signals. Second puise of 0.1s duration, minute
pulse of 0.5s duration.

from 10m Os to 14m 595 and 40m Os to 44m 59s
of every hour, second pulses of 0.1s duration, minute
pulses of 0.5s duration.

During 3m before the indicated times, second pulses.
During 5m after the indicated times, rhythmic signals.
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Notes on the characteristics of time signals
(1) BPV, XSG. No recent information on these time signals.

(2) DIZ

DUT1 information in CCIR code.

dUT1 information. This additional information specifies more precisely the difference UT1 —UTC
down to multiples of 0.02s, the total value of the correction being DUT1 + dUTI.

A positive value of dUT1 is indicated by doupling a number (p) of consecutive seconds markers from
seconds marker 21 to seconds marker (20 + p) inclusive ; (p) being an integer from 1 to 5 inclusive.

dUTI = p.0.02s.

A negative value of dUT1 isindicated by doupling 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 from
1 to 5 inclusive.

dUT1 = —(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 dUT1 = 0.

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.

(3) JG2AS, 1JY. The move of both stations to Sanwa, Japan (+36° 11°,~139° 51°) is scheduled fo
the beginning of December 1977. Slight changes of schedule will also be made.

(4) OMA, 50 kHz.

a. Owing to the reconstruction of the transmitter site in Liblice the OMA signal 50 kHz is being radiated
with reduced power (approx. 50 W) from an auxilliary transmitter in Podebrady (50° 9°,- 15° 8°), as from
September 23, 1974. Resumption of the transmission from Liblice is hoped for the end of 1977.

b. Time of the day (seconds, minutes and units of hours) transmission was started by the station OMA
50 kHz from July 1974 on an experimental basis. In the segment 0.55 s = 0.95 s of each second the
time in BCD is encoded in the transmission through reversals of the carrier phase. Phase 0° corres-
ponds to logical zero and phase 180° corresponds to logical one. The duration of 1 bit is 20 ms.

The users interested in continuous phase only have the possibility to suppress the coding by simple
doubling of the carrier frequency. Sequential modification permitting to include the full date MJD and
DUT1 in the coded transmission is envisaged, possibly during 1977.

(5) The radiostations of the USSR emit UT1 information in accordance with the CCIR code.
Furthermore they give an additional information dUT 1 specifying more precisely the difference

UT1 — UTC down to multiples of 0.02 s, the total value of the correction being DUT1 + dUT]1.
Positive values of dUT]1 are transmitted by the marking of p second markers within the range between
the 20th and 25 th second so that dUT1 = + 0.02 s x p. Negative values of DUT]I are transmitted by
the marking of q second markers within the range between the 35th and the 40th second, so that
dUT1 = -0.02s5x q.
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ACCURACY OF THE CARRIER FREQUENCY

The carriers of the following time signals are standard frequencies.

Relative
Station accuracy‘ of
the carrier
frequency in 10°!

ATA 1

CHU 0.05
DCF77 0.01
FFH 0.2
GBR 0.02
HBG 0.02
[AM 0.5
IBF 0.1
JIY,JG2AS 0.1
LOL1 0.2
MSF (60 kHz) 0.02
MSF (h. f.) 0.02
OMA (all frequencies) 0.5
RBU, RTZ 0.1
RID, RTA, RWM, UQC3, UTR3 0.5
RCH, RIM 1

VNG 1
wwv 0.1
WWVB 0.1
WWVH 0.1

ZU0 0.1
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TIME OF EMISSION OF THE TIME SIGNALS IN 1976.

Unless otherwise stated, the value of UTC-signal are valid for the whole year 1976.

UTC—Signal
Signal Remarks
(unit : 0.00015s)

BPV (10 MHz, 15 MHz) -214
CHU 0
DAM, DAN, DAO
DCF77
DGI

DIz

(o= I = ] = B ()

- 8 from 1976 January 9 to 11

uncertainty of 0.1s from 1976 January 19 to 23
- 3 for 1976 March 30 and 31

FFH

FTA91

FTH42, FTK77, FTN87

GBR

HBG

IAM

IBF

1Y

LOL (all emissions)

LQB9

LQC20

MSF

NSS (h.f.)

OLBS =t
OMA

PPE

RWM (and other t.s. from USSR)
VNG

WWV, WWVB, WWVH

ZUOo

O O O O O O 0 OO 0O O OO oo o oo o oo
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TIME OF EMISSION OF BPV ON 9351 kHz, 11h UT.

Date

v oHW N -

O Vo9

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

From receptions made at the Deutsches Hydrographisches Institut, Hamburg.

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

UTC — BPV (9351 kHz)
(Unit : 0.0001s)

1976

Jan.  Feb. March April May  June July
= = —5594 -4581 = = = 1805
-7232 - 6418 - 5566 - 4555 = —259] =1774

= = =5343 = = =2564 =

= =16367 = 5522 = < —0542 =
- 7156 - -5484 -4461 -3390 - -1696
- 7128 = - —4435 -3362 - -1687
- 7105 = -  -439 -3344 = = 1662
- 7076 - - -4378 - -2396 - 1649
- 7052 -6242 - 5372 -4359 = =~ =1622

= 26219 =5350 - -3274 -2342 =

=  —i6166 =5323 - -3241 = .
=16972 -=6138 - 5255 = =3D12 = =G
- 6945 = = = =380 - -1548
- 6923 = = =4102 =3152 = i698
-6894 - -5182 -4084 - - = =1509
- 6868 -6026 - 5143 = - -2198 - 1476

- -6001 -5110 - -3089 -2172 =

= —5975 = = = = =
- 6788 -5952 - 5047 - -3042 - -1424
= 6760 =.5922 = =3999 =12979 - - 1404

= 6732 — = ~389) = = =
- 6701 - -4976 = = - -1374
- 6679 -5782 -4940 - 3836 = =i ~1356

- =-5760 -4922 - -2844 -1980 =

= = 5727 -4897 = - -1938 =

- 6601 - 5710 -4845 -3737 -2788 = =

- 6574 - 5677 Se=-3 715 = - =
- 6540 = = =—3683 —2730 =1870 —1273

- 6522 - =i =3650 - - 1842 -
- - 4733 -3623 = =1800 -1253

= 4700

Aug.

- 1202
- 1200
- 1161
- 1130

- 1094

- 1068

= 973
= 951

- 866

- 824

= 613
- 588

- 528

Dépot légal : 2éme trimestre 1977
Imprimeur : Observatoire de Paris

Le Gérant : J.Boulon

Sept.

- 482
- 455
- 432

- 361
336
309
- 288
- 265

127
104

+ 80
+ 108
1132
+ 160

+ 254
+280
+310
+ 345

Oct.

+ 464
+ 581
+ 613
+ 653

695
730

+ +

850
884
917
952
991

+ 4+ + +

Nov.

+1663
+1693

1772
+1791
+1852

+1882

+2050
+2080

+2154

+2296
+2342

+2403
+2443

+2548
+2589

+ + +

++ 4+ +

“+

Dec.

2502
2537
2567

2671
2707
2738
2777

2908
2937
2967

2997
3030

3127

3158
3187
3216

3346
3376
3407
3438
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