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Tableau 9 . Decalages et sauts de TUC adoptes pour la transmission des signaux 

horaires. 

Dates 
Decalages Sauts 

(11 Oh TU) 

1961 j anv. -150 x 10- 10 

aoiit +0~050 

1962 j anv. -130 10- 10 

1963 nov. - O~ 100 

1964 jan. -150 . x 10- 10 

avril -0~100 
sept. - O~ 100 

1965 janv. -0~100 

mars -0?100 
j ui 1. -0:;>100 
sept. - O~ 100 

1900 j anv. -300 10- 10 

1968 fev. +0~100 

Tableau arrlte Ie 1 juillet 1970 

Tableau 10 - Relation entre TA et TUC, depuis 1965. J.J. = jours juliens. 

Intervalle de validi te TA - TUC (1) 

1965 jimv. fev. 28 3~540130 + (J. J. - 2438761,5) x 0~001296 
mars j uin 30 3 ~640 130 + (J. J. 2438761,5) x 0~001296 

j ui 1. aout 31 3~740130 + (J. J. - 2438761,5) x 0~001296 
sept. dec. 31 3~840130 + (J. J. - 2438761,5) x 0~001·296 

1966 j anv. 1968 j anv. 31 4s 313170 + (J. J. 2439126,5) x 0?002592 
1968 fev. 4?213170 + (J. J. - 2439126,5) x 0~002592 

Tableau arrete Ie 1 juillet 1970 
(1) TA etai t designe par A3 avant Ie 1 janvier 1969. 

Tableau II - Relation entre TA et TAS 

Intervalle de validite TA - TAS 
1967 ] anv. fev. 28 +5~354600 

mars mai 31 +5,554600 
juin aoGt 31 +5,754600 
sept. nov. 30 +5,954600 
dec. - 1968 fev. 29 +6,154600 

1968 mars avril30 +6,354600 
mal juil.31 +6,554600 
aoGt oct. 31 +6,754600 
nov. - 1969 janv.31 +6,954600 

1969 fev. 1 mars 31 +7,154600 
avril 1 j uin 30 +7,354600 
j ui1. aout 31 +7,554600 
sept. oct. 31 +7,754600 
nov. . 1970 j anv. 31 +7,954600 

1970 fev. mars 31 +8,154600 
avril 1 juin 30 +8,354600 
j ui 1. 1 . +8,554600 

Tableau ar rete Ie 1 Suil. 1970 
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Tableau 12. Compara i sons de temps par transports d'horloges ou par la television, 

en 1969, entre laboratoires (les notations sont celles adoptees par les laboratoires, quand 
elles sont connues). 

Date J. J. 

1969 2400 000,5 Comparaison de temps (en f-U3) SOurce 

+ 

lD) Transports d'horloges 

jan. 29 40 250,7 TUC(USNO) - TUC(NBS) (1 ) = + 4,3 USNO, DRPV , 109 
fev. 17 269,4 TUC(USNO) - TUC (l EN) (2) = - 62,7 " " 

20 272,9 TUC(USNO) - TUC(NBS) (1) = + 4,2 " 110 
24 276,3 TUC(USNO) - TUC(OP) = - 130,0 " " 
25 277,5 TUC(USNO) - UTCG (3) = + 50,0 " 109 
28 280,1 TUC(USNO) - TUC(RRL) = -1100,7 " 110 
28 280,1 TUC(USNO) - TUC(TAO) = -1198,0 " " 

avril24 335,9 TUC(USNO) - TUC(NBS) (1) = + 3,8 " 117 
ma i 13 354,1 TUC(USNO) - TUC(PMG) (4) = + 30,9 ± 0,5 " 122 

14 355,1 TUC(USNO) - TUC(MSO) = + ~6 .. 7 ± 0,5 " " 
14 355,3 TUC(USNO) - TUC(CSIRO) (5) = +20 799,0 ± 0,5 " " 
16 357,1 TUC(USNO) - TUC(RRL) = -1093,0 ± 0,1 " " 
16 357,1 TUC(USNO) - TUC(TAO) = -1204,3 ± 0,1 " .. 

juin 23 395,6 TUC(OP) - TUA (PTB) = - 173,1 ±. 0,1 ONERA(6) 
jui1.10 412,6 TUC(USNO) - UTr. G (3 ) ~ + 49,0 VSNO, DRPV, 130 

11 413,7 TUC(USNO) - TUC(Oi') = - 132,0 " " 
1"6 418,7 TUC(USNO) - TUC(FOA) = + 38,5 " " 

21 423 TUC(USNO) - TUC(ROJ) = + 112,5 NASA 
21 423,3 TUC(USNO) - TUC(DHI) = - 61,0 ± 0-,2 USNO, DRPV, 133 
21 423,4 T-UC(USNO) - TUA(PTB) = - 305,5 .. 130 

aont 7 440,3 TUC(USNO) - TUC(ROJ) = + 101,9 ± 0,2 " 133 
7 440,6 TUC(USNO) - TUC(DO) = + 146,7 ± 0,2 " " 
7 440,7 TUC(USNO) - TUC(NRC) = + 153,5 ± 0,2 " " 

13 447,0 TUC(USNO) - TUC(NBS) (1 ) = + 2,1 ± 0,1 " 135 
sept.16 480,1 TUC(USNO) - TUC(TAO) (7) = - 210,3 ± 0,1 " 139 

16 480,2 TUC(USNO) - TUC(RRL) = -1080,0 ± 0,1 " " 
oct. 29 523,3 TUC{USNO) - TUC(OP) = - 130,2 ± 0,5 " 144 

31 525,4 TUC(USNO) - TUC(DHI) = - 118,8 ± 0,5 " " 
nov. 6 531,9 TUC(USNO) - TUC(MSO) = + 30,2 ± 0,5 " 149 

11 536,6 TUC(DHI) - TUA(PTB) = - 188,2 PTB 
19 544,4 TUC(USNO) - TUC(ROJ) = + 21,7 ± 0,2 USNO, DRPV, 149 

2°) Reception d'impulsions de la television 

mars 3 283 TUC(OP) - TUC(TP) (8) . + 161 OP, URE 
nov. 14 539 TUC(OP) - TUC(TP) ~ + 137 (9) OP, URE 

(1) Les mesures sont faites par rapport a l'horloge ~ 8 ; on a tenu compte de son ecart avec 
TUC(NBS). (2) lEN: Istituto Elettrotecnico Nazionale, Torino, Italie. 

(3) apr~s corrections communiquees par RGO. (4) PMG : ReSearch Laboratory, Melbourne, Australia. 
(5) CSIRO: National Standards Laboratory, University of Sydney, Sydney, Australia. 
(6) ONERA: Office National d'Etudes et Recherches Aerospatiales, France. Comparaison par survol. 
(7)TUO(TAO) a ete retarde de 1000 f-U3 Ie ler juillet 1969 a Oh TU. 
(8) TUC(TP) : echelle conservee par I' Ustav Radiotechniky a Electroniky (URE), Prag-ue, Tchecoslovaquie. 
(9) En outre, TUC(TP) - TUC(HO) [ZentralInstitut Physik der Erde, Potsdam, AllemagneR.D.J 

est reguli~rement mesure. 
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Tableau 13. Comparaisons avec les temps du BIH au moyen des liaisons radio-
electriques permanentes. Les resultats en caracteres droits sont obtenus par LORAN-C. 

en italique. par reception de frequences etalon vlf. 
entre parentheses. sans comparaison de temps initiale. 

Important: consulter les notes, page 66, et les explications page 24 a 29. 

Etablissements 
Echelles 

Dates(Oh TU) 
1969 

jan. 8 
18 
28 

fev. 7 

17 

27 
mars 9 

19 
29 

avril 8 

18 
28 

mai 8 

18 
28 

j uin 7 
17 
27 

juill. 7 
17 

27 
aont 6 

16 
26 

sep t. 5 

15 
25 

oct. 5 
15 
25 

nov. 4 
14 
24 

dec. 4 
14 

24 

J.J. 
2400 000,5 

+ 
40 229 

239 
249 
259 
269 

40 279 
289 
299 
309 
319 

40 329 
339 
349 
359 
369 

40 379 
389 
399 
409 
419 

40 429 
439 
4"49 
459 
4tH! 

40 479 
489 
499 
509 
519 

40 529 
539 
549 
559 
569 

579 

DHI 
TUC 

TUC (DHI) 

+ 2, 1 

+ 7,1 

+ 12,8 

+ 20,9 

+ 30,3 

+ 41,4 

3,5 
3,5 

4,3 
4,2 
4,0 

+ 3,8 

DO 
TUC 

TUC ( DO) 

+236,9 
239,1 
243,1 
247,2 
249,7 

+252,0 
254,1 
255,7 
259,7 
262,0 

+265,8 
268,7 
269,5 
269,8 
269,2 

+269,1 
268,9 
269;6 
268,8 
268,1 

+268,0 
266,8 
265,7 
264,9 
:l66, B 

+266,5 
266,7 
266,7 
266,5 
266,0 

+264,5 
263,8 

+267,8 
+271,0 

270,1 

P 
TA 

TA (F) 

17,4 
18,0 
18,9 
19,5 
20,0 

- 20.7 
21.4 
22.0 
23 . 0 
23,4 

·23,9 
24,8 
25,5 

25,7 
26,2 

-26,8 
27,8 
28,3 
29,0 
29,5 

-30,4 
30,8 
31,5 
32,0 
32,5 

- 33,3 
33,9 
34,5 
35,0 
35 , 1 

- 35,5 
36 , 0 
36,3 
36,3 
36,7 

- 36,9 

FOA 
TUC 

IGMA 
TUC 

ILOM 
TUC 

TUC (FOA) TUC(IGMA) TUC(ILOM) 

+137 
1IJO 
1IJIJ 
1IJ2 
1IJ3 

+lIJIJ 
1IJ7 
1IJ9 
1IJ9 
150 

+151 

150 
150 
151 

151 

+15IJ 
156 

157 

158 

158 

+159 

+159,8 
161,7 
164,2 
166,7 

+168,8 
171,4 
174,3 
177,2 
179,0 

+180,0 
182, 1 
184,6 
187,7 
190,6 

+193,2 

(0) 

( -V 
( 0) 

(-1) 

(-3) 
(-5) 
(-7) 
(-7) 

(0) 

(t3) 
(+3) 

(+2) 
(+2) 

( +6) 

(+5) 

(+10) 
(+11) 

(+15) 

(+17) 

(+16) 

(+17 ) 

(+17) 

-raJ 

(+2) 
(+1) 

(-2) 

~ 

(0) 

(-IJ) 
(-1) 

(-1) 

( 0) 

~ 
( 0) 

(-5) 

(-3) 

(-IJ) 
(-2) 
( tV 
(+2) 
(+2) 

(+6) 
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Tableau 13 (suite) 

Etabli s seme n ts MSO NBS NIS NPL NRC 
TOe 'fF}. TUC TUC TUC TUC 

Echelles 

TUC(MSO) TA(NBS) TUC(NBS) TUC(NIS) TUC(NPL) TUC(NRC) 

Dates (Oh TU) J.J. 
1969 2400 00p,5 f-U3 f-U3 f-U3 f-U3 f-U3 J.43 

+ 
jan. 8 40 229 +129 -1J5 281J +118 ( 0) ( 0) +267,8 

18 239 131 283 118 (+1) (-lJ 268,2 
28 249 133 281J 117 (+2) (-5) 269,1 

fev. 7 259 136 281J 117 ( 0) (-3) 270,3 
17 269 137 289 113 (-6) f-9) 270,3 

27 40 279 +11J1 -1J5 288 +113 (-5) (-9) 270,1 
mars 9 289 11J3 291 110 ( 0) ( ':-10) 270,1 

19 299 X 11J6 289 112 (-2) (-llJ) 270,1 
29' 309 11J5 288 112 (-3) ( -18) 271,1 

avril 8 3 19 11J6 285 lllJ ( 0) (-19) 271,6 

18 40 329 +11J5 - 1J5 281J +115 ( +1J (-22) +272,1 
28 339 lIJ6 281 11 8 ( 0) (-22) 272,1 

mai 8 349 11J6 280 , 2 +118,4 TOJ (-22) 272,2 
18 359 11J5 27 9 ,0 119,1 ( -1) (-22) 272,2 
28 369 11J7 278,3 119,4 (-3) (-23) 272,0 

juin 7 40 379 +11J9 -45 277, 4 + 119,9 (-22) + 271,8 
17 389 150 276, 5 120,3 (-21) 272,1 
27 399 ~ 11J9 275, 6 120,8 (-2]) 273,0 

juill.7 409 150 274, 8 121,2 ( 0) (-21) 272,7 
17 419 11J6 274,0 121,5 (-2) (-2IJ) 272,9 

27 40 429 +11J5 -45 273, 3 +121,8 (-2) (-25) +273,3 
aou l 6 439 lIJ6 272,8 121,9 (-3) (-26) 273,2 

16 449 11J9 272,0 122,2 (-IJ) (-27) 273,7 
26 459 150 271, 3 122,5 (-5) (-30) 273,3 

sep t.. 5 469 11J8 270, 7 122,7 ( -8) (-35) 274,4 

15 40 479 +11J9 -45 269; 7 +123,2 (-8) (-IJO) +274,6 
25 489 11J8 269, 3 123,2 ( -8) ( -36) 275,2 

oct. 5 499 X 11J9 268, 3 123,8 (-9) (-36) 275,9 
15 509 152 267, 8 123,9 (-8) (-3IJ) 276,2 
25 519 157 267, 3 123,9 (-10) ( -37) 277.0 

nov. 4 40 529 +158 -45 266, 5 +12~, 3 (-7) (-37) +276,9 
14 539 157 266,0 124,4 (-9) (-1J5) 277 ,6 
24 549 161 265. 6 124.3 (-8) (-53) 277 . 6 

dec. 4 559 155 264.9 124.6 ( -1) (-58) 277,4 
14 569 156 264. 3 124.8 (+5) ( -(2) 277.6 

24 40 579 +15 7 -45 263. 8 +124,8 ( 0) (-'1]) +277.6 
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Tableau 13 (suite) 

Etablissements ON OP PTB RGO ROJ 

TUC TUC TA TUC TUC TUC 

Echelles 
TUC(ON) TUC(OP) A1(PTB) TUA(PTB) UTC TUC(ROJ) 

G 

Dates (Oh TU) J. J. 
1969 2400 000,5 f-Ls f-Ls fJs fJs fJs fJs 

j an . 8 40 229 - 18,1 -382,6 -185,6 +164 
18 239 17,9 382,6 185,6 163 
28 249 17,7 383,1 186,1 163 (0) 

f e v. 7 259 17,4 383,3 186,3 167 (0) 
17 269 17,1 383,3 186,3 166 (0) 

27 40 279 - 17,2 -383,4 -186,4 tl62,7 (-lJ 
mars 9 289 16,8 383,6 186,6 163,3 (0) 

19 299 :. 16,4 383,8 186,8 163,5 (0) 
2fl ::l0fl 1Ii, Ii ::lR::l,fl JRR,fl 163,5 (+3) 

avril 8 319 15,9 383,6 186,6 164,4 (+3) 

18 40 329 - 15,4 -384,0 -187,0 +164,8 (+2) 
28 339 15, 1 383,9 186,9 l65,2 (-3) 

mai 8 349 14,9 383,8 186,8 165,6 (-.5) 

18 359 14,3 383,7 186,7 166,0 (-6) 
28 369 13,9 383,6 186,6 166,4 (-8) 

Juin 7 40 379 - 13,7 -383,3 -186,3 +166,6 (-6) 
17 389 13,8 383,2 186,2 167,1 (-8) 
27 399 13,4 383,8 186,8 167,5 (-9) 

juill.7 409 13,2 383,6 186,6 167,9 
17 419 12,9 383,4 186,4 168,2 +234 

27 40 429 - 12,8 -383,3 -186,3 tl68,7 229 
aoiit 6 439 12,2 382,9 185,9 169,3 +223 

16 449 11,8 382,8 185,8 169,7 215 
26 459 11,2 381,9 184,9 170,0 211 

sept. 5 469 10,9 381,9 184,9 169,9 207 

15 40 479 - 10.7 -381,7 -184,7 +170,2 +200 
25 489 10,2 381,2 184,2 170,6 194 

oct . 5 499 9,6 381,4 184,4 170,6 183 
15 509 8,8 381,7 184,7 171,3 180 
25 519 8,0 381,7 184,7 171,5 181 

nov. 4 40 529 0,1 7,4 -381,6 -184,6 +171,7 +181 
14 539 t 0,3 6,9 381,5 184,5 171,7 173 
24 549 0,8 6,2· 381;4 184,4 172,1 168 

dec. 4 559 1,5 5,2 381,0 184,0 172,2 165 
14 569 1,9 4,5 380,9 183,9 172,5 (0) 

24 40 579 + 2,3 3,6 -380,6 -183,6 +172,4 (-11) 



65 

Tableau 13 (suite) 

EtablisselDents RRL TAO URSS USNO 
TUC TUC TUC TA TUC 

Echell e s TA( USNO) TUC(USNO ) 
TUC(RRL) TUC(TAO) TUC ( URSS) [ Mean( USNO )] [MC (USNO)] 

Dates (Oh TU) J. J, 

1969 2400 000,5 ps }.J.s }.J.s }.J.s }.J.s 
+ 

jan. 8 40 229 -999 -1089 (0) -a4 428J6 +111,1 
18 239 999 -1082 (-35) 428,3 111,2 
28 249 997 -1086 (-67) 427.6 111,9 

fev, 7 259 996 -1088 (-101J) 427,2 112,2 
17 269 995 ~1091J (-160) 426,9 112,4 

27 40 279 -993 - 1091 (-191) -34 426,5 +112,8 
mars 9 289 992 -1091 (-230) 426,1 113,2 

19 299 >-- 991 -1086 (-250) 425,7 113.3 
29 309 986 -1108'1 (-286) 4~5,1 113.9 

avril 8 319 984 -1081J (-330) 425,1 114,4 

18 40 329 -982 -1075 (-31J2) -34 424,6 +115,5 
28 339 980 -1086 (-380) 424,3 116,0 

mai 8 349 978 -1083 ( -1J16) 424,0 -'116,6 
18 359 977 -1080 (-1J53) 424,0 116,8 
28 369 976 -1085 (-1J85) 423,7 117,2 

j uin 7 40 379 -973 -1083 ( -516) -34 423,3 +117,6 
17 389 971 -1085 (':'51J3) 422,9 118,2 
27 399 "" 970 -1088 (-571J) 422,5 118,6 

juill. 7 409 968 - 91 (-610) 422,2 119,0 
17 419 967 - 89 ( -636) 422,0 119,3 

27 40 429 -966 - 85 (-661 ) -34 421,7 +119,6 
aoilt 6 439 964 - 87 (...,695) 421,5 119,9 

16 449 963 - 136 (-710) 421,4 120,1 
26 459 961 - 90 ( -729) 421,2 120,5 

sept. 5 469 960 - 87 (-773) 421 , 1 120 , 6 

15 40 479 -958 - 90 ( -80]) -34 420,9 +121,0 
211 489 9118 - 90 (-013) 420,9 120,9 

oct. 5 499 >< 957 - 92 (-835) 420, 6 12lt,4 
15 509 956 - 98 ( -860) 420,3 121,5 
25 519 955 - 101 (-870) 420,3 121,8 

nov. 4 40 529 -954 - 110 ( -893) -34 419,9 +122,6 
14 539 954 - 122 ( -921) 419,6 122,7 
24 549 953 - 121J (-955) 419,2 123,2 

dec, 4 559 953 - 121 (-965) 419 , 0 123,6 
14 569 95 2 - 110 (-977) 418 , 7 124,0 

24 40 579 -951 - 119 -34 418,2 +124,5 
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Tableau 13 (suite) Notes 

On donne entre crochets l'equivalent avec les notations de la page 13, quand il 
y a lieu. 

DHI Le f~nctionnement de l'oscillateur a cesium a ete interrompu du 21 juillet a la 

fin d'octobre 1969. Origines assurees a ± 0,5 ~s pres. 

DO Sauts de temps de TUC(DO) les 21 et 27 novembre et Ie 30 decembre 1969. 
Nouvelle horloge Ie 30 decembre 1969. 

F Origine assuree a ± 0,2 ~s pres. 

FOA Par LORAN-C (Sylt) a partir du 6 aout 1969 ; vlf auparavant. 

ILOM Nouvelles origines les 28 mai, 6 aout, 5 oct. 1969. 

NBS L'origine a ete fixee a l'aide de la comparaison par horloge transportee Ie 
13 aout 1969 entre USNO et NBS. 

, Resultats obtenus par LORAN-C (Dana) a partir du 8 mai 1969, vlf auparavant. 

NIS Nouvelles orignes les 7 fevrier, 9 mars, 8 avril, 8 mai, 7 juillet 1969. 

NRC [TUC (NRC) = TUA (NRC)], en 1969. 

ON Incertitude sur l'origine pouvant atteindre ± 5 ~s. [TUC(ON) =TUA(ON)] 

OP Origine assuree a ± 0,2 ~ s pres. 

PTB Origines assurees a ± 0,2 ~s pres. [Al(PTB) == TA(PTB)] 
TA - Al(PTB) = TUC - TUA(PTB) - 197,0 ~s. 

RGO Par LORAN-C (Sylt), a partir du 27 fevrier 1969 ; vlf auparavant. 

Origine assuree a ± 0,5 ~s pres. [UTCG == TUA(RGO)]. 
On peut obtenir TA - GA2 [GA2 == TA(RGO)] par : TA - GA2 = TUC-UTCG -175,0 ~ s. 

ROJ Pertes d'origine les 19 janvier, 30 juin, 9 et 28 juillet, 6 et 9 decembre 1969. 

RRL Comparaison par LORAN-C, station d'Iwo-jima. L'eca'rt entre TUC(USNO) et 
LORAN-C, Iwo-Jima etant extrapole et reajuste par sauts de quelques ~ s, les 
valeurs de TUC - TUC(RRL) peuvent etre erronees de quelques ~s. 

TAO TUqTAO) a ete retarde de 1000 ~ s Ie ler juillet 1969 a Oh TU. 

URSS Integre d'apres les differences de frequence avec GBR. 

USNO Voir page 25. TA - Al est donne par: 

TA - Al = TUC - TUqUSNO) - 34 539,7 ~s . Origine assuree a ± 0,2 ~s pres. 
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Tableau I~. Comparaisons avec les temps du BIH 

Mesures occasionnelles pour des echelles de temps liees par vlf seulement, sauf 
mention contraire . Les erreurs sont de quelques unites du dernier ordre . 

La bora toire Designation de TUC - TUC(i) 
i l'eche lle de temps Date Il s 

de i 

CSIRO National Standard Lab. TUC(CSIRO) 1969 mai14 +20915,7 
Sydney, A us tra lia 

Istituto elettrotecnico nazio- TUqIEN) 1969 fev.17 + 49,7 
nale, Ttuint. ltalie 

Mount Stromlo Obs . TUC(MSO) 1969 mai 14 + 153,4 
Can be rra, A us tra lia nov. 6 + 152,8 

National Bureau of Standards TUC(NBS) 1969 jan.29 + 116,2 
Boulder, USA fev.20 + 116,7 

avril 24 + 119,6 
(1) 

PMG Research Lab., TUC(PMG) 1969 mai 13 + 147,6 
Melbourne, Australia 

Radio Research Lab., TUC(RRL) 1969 fev . 28 - 987,9 
Tokyo, Japan (2) mai 16 - 976,2 

sept.16 - 959,0 

Rep. Obs. Johannesburg TUC(ROJ) 1969 juil.21 + 231,9 
South Africa 

aout 7 + 221,8 

Tokyo Astron. Obs., TUC(TAO) 1969 fev.28 - 1085,2 
Tokyo, Japan mai 16 - 1087,5 

sept.16 - 89,3(3) 
o -

Usta v Radiotecniky a Elec- TUC(TP) 1969 mars 3 + 144 

troniky, Prague, Tchecoslovaquie nov.14 + 130 

Zentralinstitut Physik der TUC(HU) 1969 mars 3 - 28 
Erde, Potsdam, Allemagne nov .14 - 5 
RD 

(1) TUC(NBS) a ete ensuite compare par LORAN-C - Voir tableau i3. 

(2) Par LORAN-C - Voir note du tableau 13. 

(3) TUC(tAO) a ete retarde de 1000 Ils Ie ler juillet 1969 Ii Oh TU. 

Remarques. 
sources 

transport d'hor-
loge, USNO 

" 

" 
" 

" 
" 
" 

" 

" 
" 
" 

transport d'hor-
loge, NASA 

transport d 'hor-
loge, USNO 

transport 
d'horloge, USNO 

" 
r 

par television 

entre URE et OP 

deduit des 
mesures par te le-
vision interpo-
lees de TUC(HU) 
- TUC(TP) : 
Ie 3 mars: +172lls 
Ie 14 nov.: +1351l s 
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Fig.1- Path of the pole from 1964.00 to 1969.95 

(un smoothed values computed for every 1120th of a year). 
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Date JJ 

549.5 

Fig. 2 - Va leurs brutes de X, y, TU2 - TUe, en 1969, par 5 jours . 

599.5 



PART III 

TIME SIGNALS 

(1) 

In the following tables, characteristics of the main time signal emISSIons are 

shown. They are established with all informations received until april 1969. 

The carriers of the following time signals are standard freque·ncies. 

Station 

CHU 
DCF77(PTB) 
FFH 
GBR 
HBG 
lAM 
IBF 

JJY 
LOLl 
MSF(60 kHz) 

MSF (h. f.) 
NBA 
NSS 
OMA (all frequencies) 

VNG · 
WWV 
WWVB 
WWVH 
ZUO 

Accuracy of 
the frequency 

in 10-10 

0.2 
0.2 
2 
0.2 
0.2 
0.5 
0.5 
0.5 
0 .. 2 
0.2 
1. 
0.5 
0.5 

10 
1 
0.1 

Notes 

no offset of the carrier 

no offset of the carrier 

no offset of the carrier 

no offset of the carrier 
no offset of the carrier 

o.r -- - ----no offseC6f1lfe-·ca-rrie-f 

0.5 
5 no offset of the carrier 

(1) Afin de permettre la reutilisation partie lie c:!es tableaux correspondants du Rapport 
annuel pour 1968, la langue angtaise a ete conservee pour la Partie III. 
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a - Time signals following UTe (offset: -300 x 10-10, SlOc e 1966 Jan . 1 at Oh UT). 

Loca tion 
Frequency 

Station latitude 
(kHz) Schedule (UT) Form of time si.gnals 

longitude 

CHU Ottawa 3330 continuous Second pulses of 200 cycles of a 1000 Hz 
Canada 7335 modulation. The minute pulses are 0.5 
+450 18' 14670 second long. Some second pulses are 
+750 45' omitted . 

DAM Elmshorn 8638.5 Illb 55m to 12h6 m New international system, then second 
Germany F.R. 16980 pulses from minutes 0.5 to 6.0 (minute 

+530 46' 4625 23h55m to 24h 6m pulses prolongated). 

- 90 40 ' 8638.5 ~ from 21 Sept. to 20 ~arch Al type. 

6475.5 123h55m to 24h 6m " 
12763 . 5 from 21 March to 20 Sept . 

DAN Norddeich 
Germany F .R. 

2614 
llh55m to 12h 6m As DAM (se e a bove) 

+530 36' 23h55m to 24h 6m 
- 70 8' 

DAO Kiel 
Germany F.R. 

2775 
llh55m to 12h 6m 

As DAM (see above) 
+540 26' 23h55m to 24h 6m 
-100 8' 

DCF77 Mainflingen 7h, 10h except Sunday A 1 type from the Deutsches Hydrogra~ 
Germany F .R. phisches Institut. Second pulses between 

+ 500 1 ' 77.5 19h, 19h30m, 20h, 21h, the 1st and the 10th minute following the 

- 90 0' 22h, 23h, Oh, 1h, 2h, indica ted times. Minute pulses are pro lon-
except Saturday and gated. In the near future, 0.2s-SAT 
Sunday pulses will continuously be transmitted via 

1 hand 2h only from 
DCF77 (proba bly the change of programme 
will occur between the 1st of April and the 

1 March to 31 October 1 S l ':'If ulv 197Q) --
DIZ Nauen Al type second pulses of 0.1 s duration . 

Germany D.R. continuous 
Minute pulses prolongated to 0.5 s . Hour 

4525 pulses marked by prolonga ted pulses for 
+520 39' xcept from 8h15m to 9h45m seconds 58, 59,60. Experimental code 
- 120 55' ~!ving UT2 - UTe. 

FFH Chevannes between the minutes 9m45s Second pulses of 5 cycles of 1 kHz modu-
France and 20m, 30m and 40m, lation. Minute pulses are followed by a 

+480 32' 2500 49m45s and 60m, from 500 Hz modulation. 

- 20 27' 8h to 16h25m except Sa tur-
day and Sunday. 

FTA91 Saint-Andre-d.,- Al type second pulses during the 5 minutes 
Corey at 8h, 9h, 9h30m, 13h, 20h, 

preceding the indicated times . Minute 
France 91.15 2lh, 22h30m. pulses are prolongated. 

'+450 55' 
- 40 55' 

FTH42 Pontoise 7428 at 9h and 21h Al type second pulses during the 5 m tnutes 
FTK77 France 10775 at 8h and 20h preceding the indicated times. Minute 
FTN87 +490 4' 13873 ~t9h30m, 13h, 22h30m pulses are prolonga t",d. 

- 20 7' 

GBR Rugby 16 t 3h, 9h, 15h, 21h A 1 type second pulses durin g the 5 minutes 

United Kingdom preceding the indicated times. 

+ 520 22 ' 
+ 10 11' 

HBG Prangins 75 continuous Interruption of the carrier at the beginning 

Switzerland of every second, during 0.1 s. An other 

+ 460 24' interruption follows the signal for the 

- 60 15' minute. The reference point is at 50% 
of the maximum amplitude . 
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Location Frequency 
Station latitude (kHz) Schedule (UT) Form of time signals 

longitude 

lAM Rome 5000 from 7h30m to 8h30m and Second pulses of 5 cycles of 1 kHz modu-
Italy from l3hOOm to 14hOOm lation. Minute pulses of 20 cycles 

+ 41 0 52' 10m every 15mexc. Sun (Announcements and 1 kHz modulation, 
- 120 27' Advanced by 1 hour in 5 m before the emission of time signals.) 

summer. 
-

IBF Torino 5000 During 15 m preceding 7h, Second pulses of 5 cycles of 1 kHz modu-
Italy 9h, 10h, 11h, 12h, 13h, lation. Minute pulses are repeated 7 

+ 450 2' 14h, 15h, 16h, 17h, 18h. times. 
- 70 42' Advanced by 1 hour in 

summer. 

JJY Koganei 2500 continuous, except .inter- Second pulses of 8 cycles of 1600 Hz 
Japan 5000 ruptions between minutes modulation. Minute pulses are preceded 

+ 350 42' 10000 25 and 34. by a 600 Hz modulation. 
-1390 31' 15000 

LOLl Buenos-Aires 5000 rh to- 111, 12h to 13h, Second pulses of 5 cycle of 1000 Hz 
Argentina 10000 15h to 16h . 18h to 19h, modulation. Second 59 is omitted. Annaun 
~. 340 37 ' 15000 21h to 22h cement or hours and minutes every 5 mi-

SuhSlfact 1 h from first Sunday [ 
+ 580 21' of Oct. to the Sat. preceding , nutes, followed by 3 m of 1000 Hz and 

the first _ undl\y of t\pu l. 440 Hz modulation. 

LOL2 Buenos-Aires 8030 Al second pulses during the 5 minutes 
LOL3 Argentina lh, l3h, 21h preceding the indicated times. Minute 

- 340 37' 17180 
Summer time: see above 

pulses are prolonga ted. 
+ 580 21 ' 

LQB9 Monte-Grande 8167.5 22hlOm, 23h55m Second pulses during the 5 minutes 

Argentina preceding the indicated times. Minute 

LQC20 - 340 45' 17550 10h10m,llh55m pulses are prolongated. 

+ 1580 41' 

MSF Rugby 60 continuous except from 10 ) from 14h30m to 15h30m, 5 cycles of 

United KingdOln 13 h to 16h on the 1 s t of 1 kHz modula tion. 

+ 520 22' every month. 20) during the remaining 23 hours, 

+ 10 11' interruptions of the carrier of 100 ms for 
the second pulses, of 500 ms for the 

2500 ! b",w""" m'""'"' 
minute pulses. The signal is given by 

5000 o and 5, 10 and 15, 
the beginnning of the interruption. 

20 and 25,30 and 35 Second pulses of 5 cycles of 1 kHz modu-
10000 40 and 45, 50 and 55 lation. Minute pulses are prolongated. 

NBA Balboa 24 between minutes 55 and Al second pulses. 

USA 60 every even hour 

+ 90 3' except from 23h55m t024h Al second pulses during the 5 minutes 

+790 39' 147.85 

l 
preceding the indicated times. Minute 

5448.5 5h, 11 h, 17h, pulses are prolongated. Some pulses are 

ll080 23h omitted. 

17697.5 

NPG San Francisco 114.95 I 
AI second pulses during S minutes prece-

USA 4010 ding the indic.Hed lime s . Minute pulses 

+ 38· 6' 6428.5 a re prolongated. Some pulses are omitted. 

+1220 16' 9277 .5 
12966 

6h, 12h, 18h, 24h 

17288 
22635 

NPM Honolulu 131.05 Al second pulses during 5 minutes prece-

USA 4525 ding the indica ted times. Minute pulses 

+ 21 0 25' 9050 are prolongate.d. Some pulses are omitted. 

+ 1580 9' 13655 6h, 12h, 18h 

17122.4 
22593 



76 

Location Frequency 
Station latitude (kHz) Schedule (UT) Form of time signals 

longitude 

NPN Guam 484 

I 
Al second pulses during 5 minutes prece-

USA 4955 ding the indica ted time,..Minute pulses 
+ 130 27' 8150 are prolongated. Some pulses are 
-1440 43' 13530 6h, 12h, 18h, 24h omitted . 

17530, 
21760 

NSS Annapolis 21.4 between minutes 55 and Second pulses 
USA 60 of every hour 

+ 380 59' 88 
+ 760 27' 5870 5h, llh, 17h, 23h Al second pulses during 5 minutes 

8090 
(on Tuesday 17h the preceding the indicated times. Minute 

12135 
frequency 185 kHz pulses are prolongated. Some pulses 

16180 
replaces 88 kHz) are omitted. 

20225 } 25590 17h, 23h " 
OLB5 Podebrady 3170 continuous except from Al type, second pulses 

Czechoslovakia 10h to lIh 
+500 9' 
-150 8' 

OMA Liblice 50 continuous except from 5h Interruption of the carrier of 100 ms at 

Czechoslovakia to 11 h on the first Wednes· the beginning of every second, of 500 ms 
+ 500 4' day of every month a t the be ginning of every minute , The 

- 140 53' precise time is given by the instant when 
the amplitude is reduced by 50., •. 

between minutes 5 and 15 Pulses of 5 cycles of 1 kHz modulation 
2500 25 and 30,35 and 40,' (prolongated for the minutes). The first 

50 and 60 of every hour pulse of the 5th minute is prolongated 
except from 5h to 11 h on to 500 cycles. 
the first Wednesday of 
every month. 

PPE Rio de Jane iro 8720 Oh30m, 13h30m, 20h30m Al second pulses during 5 minutes 
Brazil preceding the indicated times. Minute 

1305 

j 
pulses are prolongated. Some pulses 

- 220 54' 4244 1 h30m, 14h30m are omitted. 
-+. 430 11' 6421 21h30m 

17194 

RAT Moscow 2500 between minutes 30 and 35 Second pulses 
(1) USSR 40 and 45, 50 and 60 (minute pulses prolongated) 

+ 550 45' 
370 18' 10 ) from Ih30m to 3h Rythffiic signats between minutes 

_ .. 
-

13h30m to Oh 1 and 6, at Oh, 2h, 4h, ... 
from 1 Sept. to 31 March 
20 ) from 15h30m to 2 3h4 5m 
from 1 April to 31 Aug. 

5000 between minutes 30 and 35 
40 and 45, 50 and 60 

10 ) from 3h30m to 13h 
from 1 Sept. to 31 March 

20 ) from 1 h30m to ISh 
from 1 April to 31 Aug. 

RCH Tashkent 2500 between minutes 15 and 20 Second pulses 
(1 ) USSR 25 and 30, 35 and 40, (minute pulses prolongated) 

+ 41 0 19' 45 and 50 of every hour 
- 690 15' except from 4h15m to 4h50m 

I 
(1) For 1970. 



Station 

RES 
(1 ) 

RID 
(1 ) 

RIM 

(1) 

Location 
latitude 

longitude 

Moscow 
USSR 

+ 550 45' 
- 370 IS' 

Irkutsk 
USSR 

+ 520 IS' 
-1040 IS' 

Tashkent 
USSR 

+ 41 0 19' 
- 690 IS' 

Frequency 
(kHz) 

100 

10004 

I S004 

SOOO 
or 

10000 

s ee 
below 

(2) 

Schedule (UT) 

between minutes 0 and S 
of every hour except 20h 

between minutes IS and 20, 
2 Sand 30 , SI and 60 

Form of time signals 

Al type. Second pulses (minute pulses 
prolongated) 

Second pulses 
(minute pulses prolongated) 
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10 ) from 9hlSm to 17hOm 
IShlSm to 22h30m 

from 1 Sept . to 31 March 
20 ) from 13hlSm to 16h30m 

Rythmic signals between minutes 1 and 
6 a t Oh , 2h, 4h, ... 

IShlSm to 20h30m 
from 1 Apr·il to 31 Aug . 

10 ) from 23hlSm to Sh30m 
from 1 Sept . to 31 March 
20 ) 21h15m to 12h30m 
from I April to 31 Aug . 

between minutes IS and 20 , 
2S and 30, 3S and 40, 
4S and SO 

from OhlSm to 1 h20m (SMhz) 
from 2hlSm to 3h20m (5 or 10) 
from Sh15m to 5h20m (10) 
from 6hlSm to 7h20m (10 ) 
from Shl Sm to 9h20m (1 0) 

Second pulses 
(minute pulses prolongated) 

from 10hlSm to 11 h20m (10) 
from 12hlSm to 13'h20m(S orlO) 
from 14hlSm to ISh20m( S or 1 0) 

from 20h15m to 2lh20m (S) 

from 16hlSm to 17h20m (S) I 
from ISh15m to 19h20m (5) 

f-__ -I _______ I--____ f_f'--r..:.o..:.m~22hl 'Sm to 23h20m (S) + ___ ____ ______ ___ 1 

RKM Irkutsk 

(1) USSR 
+ 520 IS' 
- .1040 IS' 

(1) For 1970, 

5004 
or 

10004 
or 

15004 

see 
below 

(2) 

between minutes IS and 20, 
20 and 30, SI and 60 Second puls e s 
from IhSOm to 3hOm (10 Mflz\(minute pulses prolongated) 
from 3hSOm to ShOrn (10) 
from ShSOm to 7hOm (10) 
from 7hSOm to 9hOm (10) 
from 9h SOm to 11 hOm 

(10 or IS) 
from 11 h50m to 13hOm 

(10 or 15) 
from 13hSOm to IShOm (S) 
from 15hSOm to 17hOm (5) 
from IShlSm to 19hOm (5) 
from 19h50m tt; 23hOm (5) 
from 23h50m to IhOm 

(5 or 10) 

Rythmic signals between minutes 1 and 
6 at Oh, 2h , 4h, ... 

(2) When two frequencies are simultane ously possible, the lower is transmitted from Sept. I" to March 31, 
the higher from April 1 to August 31 . 
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Location 
Frequency 

Station la titude Schedule (UT) F opm of time signa Is 
longitude 

(kHz) 

RTA Novossibirsk 4996 between minutes 5 and 10, 
(1) USSR or 15 and 20,25 and 29, 

+ 550 4' 9996 35and39 Second pulses 
- 82 0 58' or from Oh5m to Ih29m (minute pulses prolongated) 

14996 (5 or 10 MHz) 
from 3h5m to 3h29m (10) 
from 4h5m to 5h29m (10) 

see from 6h5m to 7h29m (15) 
below from 8h5m to 9h29m (15) 

(2) from 10h5m to 11 h29m (15) 
from 12h5m to 13h29m (10) 
from 14h5m to 15h29m (10) 
from 16h5m to 17h29m 

(5 or 10) 
from 18h 5m to 19h29m 

(5 or 10) 
from 20h5m to 21h29m 

(5 or 10) 
from 22h5m to 23h29m 

(5 or 10) 

RWM Moscow 10000 between minutes 30 and 35, ' 

(1) USSR or 41 and 4 5, 50 and 60 , I Second pulses 

+ 550 45' 15000 from 1 h50m to 3hOm (minute pulses prolongated) 

- 370 18' (10 or 15 MHz) ! Rythmic signals between minutes 1 and 
from 4h50m to 5hOm (15) 
from 5h50m to 7hOm (15) 

.) 6 at Oh, 2h, 4h, . .. 

from 7h50m to 9hOm (15) 
see from 9h50m to 11 hOm (15) 

be low from llh50m to 13hOm (15) 
(2) from 14h30m to 15hOm 

(10 or 15) 
from 15h50m to 17hOm (10) 
from 17h 50m to 19hOm (10) 
from 19h50m to 21hOm (10) 
from 21h50m to 23hOm (10) 

VNG Lyndhurst 4500 9h45m to 21h30m I Pulses of 50 cycles of 1 kHz modulation ; 

Australia 7500 continuous except 22h30m I 5 cycles only for seconds 55 to 58 ; 

- 380 03' to 22h4 5m \ sec ond 59 omitted. For minutes 5, 10, 15, 

- 1450 16 ' 12000 2lh45m to 9h30m 5 cycles for seconds 50 to 58. Identifica-I tion by voice announcement. 

WWV Fort-Collins 2500 

! 
Pulses of 5 cycles of 1 kHz modulation . 

USA 5000 Second 59 is omitted. Second 0 is 
+ 400 41' 10000 continuous except repeated. Coded announcement of day, 
+1050 2' 15000 between minutes hour and minute. Voice announcement 

:;:0000 45 and 48 of UT. 
25000 

WWVH Maui 2 500 

I 
Pulses of 6 cycles of 1200 Hz modulation 

USA 5000 continuous, except Second 59 is omitted. Second 0 is repea-
+ 200 46' 10000 between minutes ted. Voice announcement of UT. 
+1560 28' 1 5000 15 and 19 

(1) For 1970. 
(2) When two frequencies are simultaneously pos sible, the lower is transmitted from Sept. 1 to March 31, 

the higher from April to August 31. 
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Location 
Frequen cy I 

Station latitude Schedule (UT) Form of time signa Is 
longitude 

(kHz) 

ZUO Olifantsfonte in 
South Africa 5000 
- 2 So 58' 
- 280 14' continuous, except Pulse'.' of 5 cycles of 1 kHz 

between minutes modula tion. Second 0 is prolongated . 
Johannesburg 15 and 25 
South Africa 10000 
- 260 ll' 
- 280 4' 

b - Time signals following SAT 

DCF77 Mainflingen 77 . 5 from 6hll m to 6h59m I Second pulses by interruption of the 
Germany F.R. from 7h30m to 9h59m carner. 

+ 500 I' from 10h30m to 10h59m The reference point is the beginning 

- 90 0' 
T he n between minutes 11 

of the interruption. 

and 29 , 41 a nd 59 of eve ry 
hour fr om 19h11 m to 5h 59m 
(Provisiona l sche dule , 
c ha nge p lan ned for 1970) 

WWVB F ort-Co ll ins 60 continuous Second pulses given by reduction of the 
USA amplitude of the carr ier. Coded announ-

+ 400 4:0' cement of the date and time a nd of the 

+ 1050 3' correction to obtain UT. 

c - Other time signals . 

BPV (1) I S hangha i 5430 17h, 19h, 21h 

} 
Second pulses during the 5 minutes 

C hina, P.R. 9351 { 6h, llh , 13h, 15h , 17h, preceding the indicated times then 

+ 310 12' 21h,23h rythmic time signals. 

- 1210 26 ' 
5000 from 10h to 12h 

I 
Secona pulses given by modulation 

10000 from Oh to 3h45m, of the carrier durin g the 3 minutes 

from 6h to 9h45m following the 0, 15, 30 and 45 minutes . 

15000 from 4h to 5h45m 

XSG (1) 458 
6414.5 ONOGO then rythmic ti me signals . 

8502 3h,9h 
1287l.5 

-

(1) no recent informations on these emissions . 



Temps d'emission des signaux horaires, suivant Ie systeme TUC 

L'asterisque(') indique que l'erreur sur E est inferieure ou egale a O~OOOI. 

E TUC - Signal (unite : O~OOOlJ 

Signal Mois 1969 janv. fev. mars avril mai juin jui!. aout sept. oct. nov. dec. 

CHU(l) 
DAM( 2) 
DAN(2) 
DAO(2) 
DCF77 (DHI) (3) 

DGI 
DIZ 
FFH 
FTA91 
FTH42, FTK77, FTN87 

HBG(4) 
lAM 
IBF 
JJY, JAQ56(5) 
LOL (toutes emissions) 

MSF, GBR 

+ 9 + 3 

-0* + 1* 

+ 4 + 4* 
0* 0* 
0* 0-

+ 4* + 4* 
0* 0* 

+ 1 0 

- 5 - 3 

- 1 - 1 

- 3 - 9 
- 1 - 3 

- 7 - 7 
+ 6 + 3 

+ 2* + 2* 
-59 - 25 

+2 ~ 1 - 1+1+1 

0* 0* 0* 0* 0* 
0* 0* 0* 0* 0* 
0* 0* 0* 0* 0* 
0* 0* ~* 0* 0* 

+3 + 3 

0* 0* 
0* 0* 
0* 0* 
0* 0* 

+ 4* + 4* + 4* + 3* + 3* + 3* + 3' 
0* 0* 0* 0* O' 0* - 1* 

+1 +2 0 0 0 +1 0 

- 4 - 4 - 7 - 7 - 9 - -5 - 6 

- 1 0 

-12 - 9 

- 7 - 7 
- 8 - II 

+ 5 + 5 

o - 1 

- 9 - 6 
- 6 - 6 

-10 -10 
+ 3 + 3 

+ 2* + 2* + 2* + 2* 
-18 - 1£ - 2<J - 20 

o 
+ 7 
- 8 
-10 
+ 3 

o - 3 
+ 7 

- 6 - 4 

-- 10 -10 
+ 8 + 3 

2* + 2* + 2* 
- 28 - 33 - 1 

+ 4 + 4 + 3* 
0* 0* 0* 
0* Of 0* 
0* 0* 0* 
0* + l* 0* 

+ 3* + 3* + 3. 
+ 0* 0* 0* 

o 0 + 1 

- 7 - 6 - 6 
0« 

0* 

• 8 
- 4 
- 9 
+ 1 

0* 

0* 
+ 7 

- 4 
- 9 
+ 2 

- 3 
- 9 
- 3 

+ 2* + 2* + 2* 
+ 5 + 5 +12 NSS (0.C.)(6) 

OLB5, OLD2 (7) 
OMA, 50 kHz(8) 
OMA, 2,5 MHz(8) 

+11* +12* +12* +13* .+13* +13* +13* +13* +13* +13* +13. +lH 

+21* ~ 1* 0* + 1* + 1* • 1. + I, + 1* + 1* + 1* + 1* + l' 
+ 6- + 1- 0* + 1* + 1* + 1* + 1* + 1* + If + 1* + 1* + 1* 

PPE 
RWM(9) 
VHP(10) 
VNG 
"'WV, WWVH 

ZUO 

+16 
+7 0 

o 
+ 2 

+18 
+76 

o 
+ 2 

+ 2 + 3 

(1) CHU avance de 0,7 ms Ie 21 janv. 

+18 
+'70 

- 1 

o 

+ 5 +17 
·824 -825 

+ 1 + 1 
+ 3 + 3 

+1'7 

·a:n 
+ 1 

+ 2 

+19 
·228 

+ 1 

+ 3 

+14 

o 
+ :I 

+1-'7 
- ~L. 

o 
+ 3 

+ 4 + 4 + 4 + 6 + '7 + 5 + 3 

(2) DAM : n ,5 /lid ~ -70 ; lo . 7 jun . I:: ;-.1_ ; M . ;;· pt.. S "- 17 ; 
DAM, DAN; DAO, 30 et 31 oct. E =+48. 

+19 +15 +15 
- 23 1 -23 1 ·232 

o + 2 + 2 

+ 5 + 5 + 6 

(3) DCF77(DHI) : 24/25 av~il et 25 avril 7h, E =-102; 28 avril lOb, E =-10 

81 

14 juin '7h, E =+200; 2/3 sept. et 3 sept. 7hl0, E =+13 8/9 dec. et 9 dec: 7h, E =+29 
(4) HBG. A partir d'octobre, l'ecart entre l'horloge pilote de HBG et TUC est maintenu infe

rieur a 100 jb3. La valeur de E se rapporte a cette horloge ; Ie point a 50% de I' ampli tude 
est;- en --retard de 450 jb3. 

(5) JAQ56 a cesse d'etre emis Ie 30 avril. 
(6) NBS: du 3 au '7 mai, E =-41. 
(7) OLDZ a cesse d'etre emis Ie 30 avril. 
(8) OMA : irregularites du 28 au 31 oct. 
(9) RWM et autres emissions d'URSS. Signaux avances de 90 ms au debut d'avril 

60 ms au debut de juillet. 
(10) VHP : les signaux on t cesse d' etre emis Ie 30 sept. 

retardes de 
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Temps d'emission des signaux horaires, suivant Ie systeme TAS 

TAS DCF77(PTB) 

TAS - WWVB 

O~OOOO* 

+O~OOO 1* 

• la precision de + O~OOOl est assuree. 

} pour 1969 
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