














































































































































































































































B-82 

TABLE lOA. (CONT. ) 

LAB. CLOCK 48309 48369 48429 48499 48559 48619 

TAO 31 284 -165.22 -164.60 -166.92 -165.94 -166.59 -167.92 
TAO 31 285 -33.24 -22.81 -5.82 8.86 13.35 35.65 
TAO 31 286 -146.10 -143.17 -140.51 -165.64 -174.31 -183.64 
TL 12 477 -137.64 -151.06 -136.15 -123.32 -103.46 -99.79 
TL 12 1145 148.28 163.75 159.19 139.02 145.44 143.34 

TL 12 2276 -58.52 -56.93 -61.72 -62.83 -60.89 -59.06 
TL 16 283 -157.63 -143.95 -173.02 -166.05 -160.79 -82.76 
TL 31 317 -50.64 -35.98 -31.39 -27.51 -18.36 -29.39 
TP 12 335 *** -77.56 -77 .80 -81. 42 -80.61 -95.31 
TP 17 101 -23.43 6.73 7.78 -102.61 -103.34 18.17 

TUG 12 524 55.08 65.68 70.41 96.88 *** *** 
TUG 14 1654 *** 29.69 31.96 32.85 32.28 31. 50 
TUG 18 108 683.54 708.78 723.80 743.34 757.45 783.45 
USNO 14 333 *** -70.44 -48.81 *** -37.14 *** 
USNO 14 444 *** 129.88 137.32 97.50 80.71 61.36 

USNO 14 527 -177.21 -171.31 -165.71 -173.93 -170.40 -166.09 
USNO 14 532 *** *** *** *** -166.23 -178.74 
USNO 14 582 -213.36 -232.20 *** *** *** *** 
USNO 14 583 -7.57 -38.60 -28.19 12.97 29.98 -17.57 
USNO 14 651 -114.56 -124.65 -117.86 -114.12 *** *** 

US NO 14 653 -58.84 -68.21 -72.41 -69.77 -63.95 *** 
US NO 14 654 -108.95 -106.55 -105.53 -105.12 -105.15 -109.11 
US NO 14 656 68.13 67.53 64.76 *** *** 71.06 
USNO 14 660 *** *** *** *** 64.32 71.11 
USNO 14 752 32.15 34.27 35.79 38.72 43.27 69.11 

USNO 14 761 *** *** -65.62 *** *** *** 
USNO 14 787 -3.48 5.50 *** *** 575.31 586.10 
USNO 14 862 -14.12 7.82 -0 . 99 -5.01 6.54 *** 
USNO 14 1028 *** *** -89.28 -124.80 -148.40 *** 
USNO 14 1035 *** *** -62.23 *** -64.92 -73.14 

USNO 14 1094 -123.25 -123.72 -122.02 -118.74 -118.89 -118.58 
USNO 14 1100 *** *** *** *** -121. 75 -111.64 
USNO 14 1255 -57.47 -55.12 -56.18 -56.34 -55.48 -55.10 
USNO 14 1264 17.85 28.95 23.68 39.02 44.32 50.88 
USNO 14 1300 *** *** -187.62 *** -187.38 -187.52 

USNO 14 1301 -100.44 -115.43 -117.06 -120.19 -110.52 *** 
USNO 14 1305 -66.65 -64.15 -61.79 *** *** *** 
USNO 14 1423 *** *** *** *** *** -247.31 
USNO 14 1586 -78.47 -90.54 *** *** *** *** 
USNO 14 1605 41.37 42.30 45.03 44.70 41.37 57.60 

US NO 14 1710 -36.93 -38.60 -28.96 *** -29.26 -28.28 
USNO 14 1809 -80.51 -78.79 -82.78 *** *** -77 .35 
USNO 14 1846 -56.93 -53.96 -54.31 -56.27 -53.39 -51.67 
USNO 14 1946 *** 113.35 124.71 *** *** *** 
USNO 14 2098 -48.57 -47.10 -48.77 -45.39 -41. 44 -32.85 
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TABLE IDA. (CONT.) 

LAB. 

USNO 
USNO 
USNO 
USNO 
USNO 

USNO 
USNO 
US NO 
USNO 
USNO 

CLOCK 

14 2313 
14 2315 
14 2481 
14 2482 
14 2483 

14 2484 
14 2485 
14 2486 
14 2488 
31 116 

48309 

-78.09 
923.02 

*** 
*** 

-31.61 

*** 
-81.58 
-54.57 

-107.19 
*** 

48369 

-80.72 
922.34 
80.79 

-342.05 
-29.73 

*** 
-81. 41 
-35.72 
-93.89 

*** 

48429 

-73.84 
*** 

76.62 
-319.74 
-30.11 

*** 
-81.73 
-44.99 
-98.41 
-51.49 

48499 

-74.84 
*** 

17.55 
*** 

-32.54 

-30.26 
-81.29 

*** 
*** 

-42.15 

48559 

-52.69 
*** 

15.80 
*** 

-37.20 

-32.53 
*** 

-63.00 
-95.94 
-45.00 

48619 

*** 
*** 

15.45 
*** 
*** 

-29.71 
*** 

-61.47 
-94.35 
-48.10 

USNO 
US NO 
USNO 
USNO 
US NO 

31 218 
31 313 
31 333 
31 334 
31 335 

-117.33 -117.72 -113.24 *** *** 
*** 
*** 

*** 
*** -83.87 -119.81 -120.24 *** 

*** *** *** *** -44.15 
29.64 25.03 20.90 16.38 48.16 

-259.11 
*** 

*** *** -247.58 -262.30 -235.25 

USNO 
USNO 
USNO 
USNO 
USNO 

USNO 
USNO 
USNO 
USNO 
USNO 

USNO 
USNO 
USNO 
USNO 
US NO 

VSL 
VSL 
VSL 
VSL 
YUZM 

ZIPE 

31 336 
31 340 
31 390 
31 395 
31 426 

40 22 
40 23 
40 703 
40 704 
40 705 

40 723 
40 724 
40 725 
40 6201 
40 6208 

12 349 
12 1489 
14 1034 
31 288 
12 1189 

12 979 

-158.79 -178.83 
-6.81 -4.33 

*** -371.14 
*** 39.44 

0.77 -6.68 

-131. 21 
-7.72 
99.37 

*** 
-25.03 

*** 
-719.19 
-119.90 

19.35 
13.16 

20.50 
39.39 

-68.99 
*** 

7.28 

*** 

-146.41 
-17.67 
98.83 

*** 
-25.23 

*** 
-727.37 
-110.61 

18.60 
15.76 

19.57 
42.67 

-65.56 
*** 

116.33 

*** 

-175.29 -183.45 
9.00 20.40 
*** *** 
*** *** 

-4.13 *** 

-163.14 
-20.73 
96.96 

-52.00 
-26.91 

*** 
-734.85 

54.79 
16.43 

*** 

37.66 
49.86 

-63.11 
-37.79 
-52.29 

94.09 

-178.14 
*** 

94.47 
*** 

-29.20 

*** 
-742.72 

38.99 
*** 
*** 

34.21 
53.55 

-60.54 
-40.33 
274.62 

77 .30 

-195.75 
10.48 

*** 
*** 
*** 

*** 
*** 

95.91 
*** 
*** 

*** 
*** 

28.48 
11. 66 

*** 

31. 57 
47.84 

-68.28 
-40.22 

*** 

70.49 

-194.38 
-3.09 

*** 
*** 
*** 

*** 
*** 

96.39 
-53.48 

*** 

-40.15 
*** 

22.60 
12.29 

*** 

*** 
48.52 

-62.71 
-37.55 

*** 

*** 

The clocks are designated by their type (2 digits) and serial number in the 
type. The codes for the types are: 

11 HEWLETT-PACKARD 5060A 
12 HEWLETT-PACKARD 5061A 
13 EBAUCHES. OSCILLATOM 85000 
14 HEWLETT-PACKARD 5061A OPT.4 
16 OSCILLOQUARTZ 3200 
17 OSCILLOQUARTZ 3000 
18 FREQ. AND TIME SYSTEMS INC. 4000 

19 RHODE AND SCHWARZ XSC 
21 OSCILLOQUARTZ 3210 
30 HEWLETT-PACKARD 5061B 
31 HEWLETT-PACKARD 5061B OPT. 4 
4x HYDROGEN MASERS 
9x PRIMARY CLOCKS AND PROTOTYPES 
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TABLE lOB. CORRECTIONS FOR AN HOMOGENEOUS USE OF THE CLOCK RATES PUBLISHED IN THE CURRENT AND 
PREVIOUS ANNUAL REPORTS. 

Each line refers to the same clock working without interruption. 

1991 1990 1989 1988 

clock nO clock nO corr. clock nO corr. clock nO corr. 
(ns/d) (ns/d) (ns/d) 

AUS 14 1694 14 1694 14 1694 -43.20 

APL 40 3101 40 3101 -11. 00 40 3101 -11. 00 
40 3102 40 3102 -4.00 

CRL 14 764 14 764 +40.02 14 764 +40.02 
14 1729 14 1729 +51.40 14 1729 +51. 40 14 17290)+51.40 

CSAO 12 1646 12 1646 12 1646 12 1646(2) 
12 1648 12 1648 12 1648 12 1648(3) 
30 151 30 151 +104.96 30 151 +104.96 

F 17 489 17 489 -8.64 

NIST 14 323 14 323 -29.20 
14 324 14 324 +17.07 
14 601 14 601 +12.96 14 601 +12.96 14 601 +31.71 
14 1316 14 1316 +10.70 14 1316 +27.63 14 1316(4)+27.63 
14 2165 14 2165(5)+70.51 
16 217 16 217 +58.63 16 217 +52.50 16 217 +52.50 

ROA 14 1569 14 1569 14 1569 14 1569(6) 
16 177 16 177 16 177 16 177(7) 

VSL 12 1489 12 1489 +181. 00 

(1) A correction of +51.40 ns/d has to be applied for the last two-month 
interval of 1987. 

(2) A correction of +41.60 ns/d has to be applied in 1987 and for the last 
three two-month intervals of 1986. 

(3) A correction of +98.60 ns/d has to be applied in 1987. 1986 and 1985. 

(4) A correction of +27.63 ns/d has to be applied in 1987. 1986. 1985 and for 
the last three two-month intervals of 1984. 

(5 ) A correction of +70.51 ns/d has to be applied for the last four two-month 
intervals of 1990. 

(6 ) A correction of -13.00 ns/d has to be applied in 1987 and 1986. 

(7) A correction of +46.00 ns/d has to be applied in 1987. 1986. 1985 and for 
the last two-month interval of 1984. 
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TABLE 11A. WEIGHTS OF CONTRIBUTING CLOCKS IN 1991 

Clock weights are computed for two-month intervals ending at the dates 
given in the table. 

Since 1988 January 1st. the absolute weight of a given clock cannot 
exceed the value 100. For the year 1991. it corresponds to a maximum 
relative weight of about 1.6%. 

*** denotes that the clock was not used. 

LAB. CLOCK 48309 48369 48429 48499 48559 48619 

AOS 19 7 *** a 0 *** 0 0 
APL 14 793 0 0 100 73 76 89 
APL 31 571 3 6 5 16 17 28 
APL 40 3101 15 100 100 100 a 21 
APL 40 3102 76 100 100 100 100 89 

APL 40 3103 0 100 100 *** *** *** 
APL 40 3106 20 100 100 100 100 100 
AUS 12 590 0 *** *** *** *** *** 
AUS 12 1823 *** *** *** *** *** 0 
AUS 14 870 6 9 16 15 10 10 

AUS 14 902 0 *** *** 0 0 6 
AUS 14 1270 0 0 0 9 11 16 
AUS 14 1307 0 0 0 13 14 13 
AUS 14 1694 32 28 39 86 99 100 
AUS 14 1777 33 43 45 *** *** *** 

AUS 14 1844 23 31 31 0 *** *** 
AUS 14 2019 33 46 65 0 51 53 
AUS 14 2020 *** 0 a 2 1 1 
AUS 40 5401 *** 0 0 100 100 100 
AUS 44 2 100 100 100 100 100 100 

BEV 16 71 0 *** 0 0 49 13 
CAO 16 183 *** *** *** *** *** a 
CAO 30 384 *** a 0 *** *** *** 
CH 12 285 0 10 10 12 14 16 
CH 12 863 3 2 2 4 7 7 

CH 16 64 5 4 5 *** *** *** 
CH 16 69 28 0 15 15 10 6 
CH 16 77 100 100 *** *** *** *** 
CH 16 140 0 1 2 2 4 3 
CH 17 206 100 100 95 59 *** *** 

CH 21 179 *** a a 100 100 100 
CH 21 194 100 100 85 48 43 69 
CH 21 217 0 2 4 6 9 21 
CH 21 243 5 3 3 a 4 4 
CH 21 265 22 23 a 2 2 3 
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TABLE 11A. (CONT.) 

LAB. CLOCK 48309 48369 48429 48499 48559 48619 

CH 31 403 31 47 70 95 100 0 
CRL 14 764 100 100 100 100 100 100 
CRL 14 865 92 100 100 100 100 100 
CRL 14 932 100 100 100 100 100 100 
CRL 14 1729 30 68 100 100 100 0 

CRL 14 2456 0 100 100 100 100 100 
CRL 31 305 3 *** *** *** *** *** 
CSAO 12 1646 0 2 2 2 11 7 
CSAO 12 1648 6 9 11 20 29 26 
CSAO 12 2068 7 4 6 6 5 5 

CSAO 30 151 0 3 0 0 0 0 
CSAO 40 4902 *** *** 0 0 1 1 
F 12 206 5 4 4 7 11 10 
F 12 439 20 *** *** 0 0 0 
F 12 2405 15 6 6 5 6 5 

F 14 134 33 36 43 31 *** *** 
F 14 158 100 100 100 100 100 100 
F 14 195 73 72 66 63 100 100 
F 14 347 36 50 52 19 12 12 
F 14 405 4 6 5 4 3 2 

F 14 500 25 27 36 *** *** 0 
F 14 560 100 100 100 100 100 96 
F 14 594 0 27 30 32 52 38 
F 14 753 49 100 100 100 71 100 
F 14 1120 100 100 100 100 100 100 

F 14 1407 73 64 71 73 92 100 
F 14 1645 0 *** 0 0 99 100 
F 14 1712 0 100 100 0 12 13 
F 14 1842 *** 0 0 55 73 100 
F 16 106 29 49 38 *** *** 0 

F 16 178 35 32 65 0 0 3 
F 16 187 19 19 *** 0 0 20 
F 17 489 70 100 100 0 41 *** 
FTZ 14 312 3 *** *** *** *** *** 
FTZ 14 1217 15 18 24 68 86 0 

FTZ 14 1482 100 100 100 0 17 16 
FTZ 14 1656 3 3 4 5 *** *** 
FTZ 14 1674 0 36 61 97 100 89 
FTZ 16 130 *** *** *** 0 0 2 
lEN 12 303 *** *** *** *** *** 0 

lEN 14 469 77 48 27 21 16 14 
lEN 14 893 42 56 *** *** 0 0 
lEN 14 1230 1 1 *** *** *** *** 
lEN 31 659 0 0 100 0 *** *** 
IFAG 14 1105 15 12 10 0 *** *** 
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TABLE 11A. (CONT.) 

LAB. CLOCK 48309 48369 48429 48499 48559 48619 

IFAG 16 131 100 100 98 100 100 0 
IFAG 16 138 2 2 2 2 2 1 
IFAG 16 274 23 47 31 20 21 30 
IGMA 14 2407 100 100 76 31 18 16 
IGMA 16 112 18 26 35 21 12 13 

IGMA 17 127 0 1 1 1 0 0 
INPL 14 2308 *** 0 0 35 57 42 
INPL 14 2426 *** 0 0 3 2 2 
INPL 31 145 *** a 0 a 8 12 
INPL 31 619 *** 0 0 97 100 67 

KRIS 12 1902 0 0 1 3 7 4 
KRIS 12 1903 4 5 6 6 7 *** 
KRIS 14 1516 59 34 17 9 7 3 
LOS 14 868 15 *** 0 0 19 *** 
NAOM 14 614 a a 1 1 1 1 

NAOM 14 885 *** 0 0 100 72 100 
NAOM 14 1315 *** *** 0 0 78 100 
NAOM 14 2146 15 13 21 67 74 *** 
NIM 12 1615 0 0 0 11 9 100 
NIM 12 1633 5 5 10 19 19 100 

NIM 12 1640 3 7 10 11 16 100 
NIST 11 167 12 13 11 10 6 14 
NIST 13 61 100 88 100 100 100 0 
NIST 14 323 0 21 16 25 32 64 
NIST 14 324 92 100 100 58 36 24 

NIST 14 601 82 *** 0 0 20 26 
NIST 14 1316 100 100 100 *** *** 0 
NIST 14 2165 30 *** *** 0 0 3 
NIST 16 217 100 100 100 100 100 100 
NIST 18 113 1 1 1 2 3 3 

NIST 31 569 100 100 100 100 100 100 
NMC 30 2740 *** *** *** *** *** 0 
NPL 12 316 0 40 40 31 24 23 
NPL 12 832 21 21 24 92 *** *** 
NPL 14 418 *** *** 0 0 47 79 

NPL 14 1334 13 13 12 14 27 65 
NPL 14 1813 8 7 7 13 17 17 
NPL 14 2064 67 70 74 100 100 100 
NPL 31 328 5 5 5 9 23 14 
NPL 40 1701 *** *** *** *** 0 0 

NRC 14 267 4 3 3 0 0 0 
NRC 90 5 14 13 26 25 41 17 
NRC 90 61 a 11 7 7 8 8 
NRC 90 63 1 1 30 43 51 40 
NRLM 12 363 0 0 0 0 0 0 
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TABLE 11A. (CONT.) 

LAB. CLOCK 48309 48369 48429 48499 48559 48619 

NRLM 14 906 0 0 0 0 *** *** 
NRLM 31 310 0 0 0 0 0 0 
NRLM 31 312 0 0 *** *** *** *** 
OMH 12 1067 0 0 1 2 3 *** 
ORB 12 205 8 8 36 29 45 46 

ORB 12 804 40 32 30 17 9 6 
ORB 21 312 28 41 51 44 17 0 
PEL 12 933 *** *** *** *** *** 0 
PKNM 14 1144 29 0 9 *** *** *** 
PKNM 16 124 4 *** *** *** *** *** 

PKNM 30 652 0 1 1 2 3 7 
PKNM 30 664 0 3 6 6 9 10 
PTB 12 320 *** *** *** *** 0 *** 
PTB 14 394 49 47 71 56 60 70 
PTB 14 867 57 100 88 35 30 *** 

PTB 14 1103 45 44 47 77 93 90 
PTB 14 2379 *** *** *** *** 0 0 
PTB 16 76 4 3 3 4 5 3 
PTB 21 178 0 7 11 4 6 4 
PTB 40 502 *** 0 0 100 100 100 

PTB 40 505 *** 0 0 100 100 100 
PTB 92 1 100 100 100 100 100 100 
PTB 92 2 100 100 100 100 100 100 
RC 40 6477 *** *** *** *** *** 0 
RC 40 6482 *** 0 0 1 1 *** 

RC 40 6483 *** 0 0 1 0 1 
RC 40 6487 *** *** *** 0 0 5 
ROA 14 896 100 100 100 100 0 0 
ROA 14 1569 37 62 60 0 *** 0 
ROA 16 113 15 21 31 28 31 16 

ROA 16 121 17 18 29 25 28 0 
ROA 16 177 0 0 100 0 32 27 
5NT 14 900 72 86 0 34 41 40 
5NT 14 1376 0 3 5 9 13 43 
5NT 16 137 1 1 1 1 3 3 

50 12 2067 *** *** *** 0 0 79 
50 14 574 5 5 5 11 10 *** 
50 16 180 17 18 18 23 24 81 
SU 40 3803 0 0 14 19 27 38 
5U 40 3804 0 0 100 100 100 100 

5U 40 3805 *** *** 0 0 *** 0 
5U 40 3806 *** *** *** *** *** 0 
TAO 14 1075 100 100 100 *** *** *** 
TAO 14 1498 100 100 100 75 81 100 
TAO 31 283 5 5 8 14 14 18 
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TABLE 11A. (CONT.) 

LAB. CLOCK 48309 48369 48429 48499 48559 48619 

TAO 31 284 33 35 58 100 100 100 
TAO 31 285 17 9 4 2 2 2 
TAO 31 286 100 100 94 0 5 3 
TL 12 477 0 1 22 9 3 3 
TL 12 1145 20 12 12 8 9 10 

TL 12 2276 100 100 60 61 100 100 
TL 16 283 1 5 5 5 7 0 
TL 31 317 15 13 11 9 6 10 
TP 12 335 *** 0 0 87 100 0 
TP 17 101 2 1 1 1 0 a 

TUG 12 524 63 30 17 0 *** *** 
TUG 14 1654 *** 0 0 100 100 100 
TUG 18 108 1 1 1 1 1 1 
USNO 14 333 *** 0 0 *** 0 *** 
USNO 14 444 *** 0 0 0 1 1 

USNO 14 527 3 6 10 13 40 66 
USNO 14 532 *** *** *** *** 0 0 
USNO 14 582 0 0 *** *** *** *** 
USNO 14 583 0 0 1 1 1 2 
USNO 14 651 0 0 29 43 *** *** 

USNO 14 653 3 3 3 3 7 *** 
USNO 14 654 100 100 100 100 100 100 
USNO 14 656 38 33 28 *** *** a 
USNO 14 660 *** *** *** *** a 0 
USNO 14 752 100 100 100 100 86 0 

USNO 14 761 *** *** 0 *** *** *** 
USNO 14 787 77 52 *** *** a 0 
USNO 14 862 a 0 4 8 11 *** 
USNO 14 1028 *** *** 0 a 1 *** 
USNO 14 1035 *** *** 0 *** 0 a 

USNO 14 1094 100 81 98 100 100 100 
USNO 14 1100 *** *** *** *** a a 
USNO 14 1255 100 100 100 100 100 100 
USNO 14 1264 0 18 19 17 12 7 
US NO 14 1300 *** *** 0 *** 0 0 

USNO 14 1301 0 14 17 19 19 *** 
USNO 14 1305 0 9 10 *** *** *** 
USNO 14 1423 *** *** *** *** *** 0 
USNO 14 1586 100 0 *** *** *** *** 
US NO 14 1605 34 34 100 100 100 a 

USNO 14 1710 7 8 9 *** a a 
USNO 14 1809 43 35 30 *** *** a 
USNO 14 1846 100 100 100 100 100 100 
USNO 14 1946 *** 0 0 *** *** *** 
USNO 14 2098 100 100 100 100 100 0 
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TABLE 11A. (CONT.) 

LAB. CLOCK 48309 48369 48429 48499 48559 48619 

USNO 14 2313 2 3 5 7 0 *** 
USNO 14 2315 100 100 *** *** *** *** 
USNO 14 2481 *** a a 0 1 1 
USNO 14 2482 *** a 0 *** *** *** 
USNO 14 2483 100 100 100 100 94 *** 

USNO 14 2484 *** *** *** 0 0 100 
USNO 14 2485 100 100 100 100 *** *** 
USNO 14 2486 19 13 15 *** 0 a 
US NO 14 2488 100 a 22 *** a 0 
US NO 31 116 *** *** 0 a 22 40 

USNO 31 218 0 a 100 *** *** *** 
USNO 31 313 0 0 1 *** *** *** 
US NO 31 333 *** *** *** *** *** 0 
USNO 31 334 0 a 20 17 0 *** 
USNO 31 335 *** *** 0 a 8 5 

USNO 31 336 26 a 4 4 3 5 
US NO 31 340 22 38 25 a 10 9 
US NO 31 390 *** 0 *** *** *** *** 
USNO 31 395 *** a *** *** *** *** 
US NO 31 426 a 0 28 *** *** *** 

USNO 40 22 0 a 0 1 *** *** 
US NO 40 23 0 0 0 *** *** *** 
USNO 40 703 0 0 0 84 100 100 
USNO 40 704 *** *** 0 *** *** 0 
USNO 40 705 0 0 0 46 *** *** 

US NO 40 723 *** *** *** *** *** 0 
US NO 40 724 0 a 0 3 *** *** 
US NO 40 725 a 0 0 0 0 0 
USNO 40 6201 0 a 0 *** 0 0 
USNO 40 6208 0 0 *** *** *** *** 

VSL 12 349 22 18 6 6 10 *** 
VSL 12 1489 11 18 14 17 34 48 
VSL 14 1034 52 85 88 87 84 100 
VSL 31 288 *** *** a 0 100 100 
YUZM 12 1189 1 0 0 0 *** *** 

ZIPE 12 979 *** *** 0 0 3 *** 

The clocks are designated by their type (2 digits) and serial number in the 
type. The codes for the types are : 

11 HEWLETT-PACKARD 5060A 19 RHODE AND SCHWARZ XSC 
12 HEWLETT-PACKARD 5061A 21 OSCILLOQUARTZ 3210 
13 EBAUCHES • OSCILLATOM B5000 30 HEWLETT-PACKARD 5061B 
14 HEWLETT-PACKARD 5061A OPT.4 31 HEWLETT-PACKARD 5061B OPT. 4 
16 OSCILLOQUARTZ 3200 4x HYDROGEN MASERS 
17 OSCILLOQUARTZ 3000 9x PRIMARY CLOCKS AND PROTOTYPES 
18 FREQ. AND TIME SYSTEMS INC. 4000 



B-91 

TABLE 118. STATISTICAL DATA ON WEIGHTS FOR 1991 

Interval Number of clocks in a given class 
Tota] 

1991 number of weight weight weight weight weight 
clocks 0* 0** 1-19 20-39 40-59 60-79 

Jan-Feb 194 38 19 54 28 9 9 

Mar-Apr 207 48 13 63 20 13 5 

May-Jun 212 46 10 66 25 7 11 

Jul-Aug 192 21 24 67 17 9 8 

Sep-Oct 191 24 13 71 16 12 7 

Nov-Dec 190 32 21 62 12 8 8 

* A priori null weight (test interval of new clocks). 
** Null weight resulting from the statistics. 

of weight 

weight weight 
80-99 100 

3 34 

4 41 

7 40 

8 38 

9 39 

6 41 

Clocks with missing data during a two-month interval of computation are 
excluded. 
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TABLE 12. MEASUREMENTS OF THE EAL AND TAl FREQUENCIES 

The following table gives the differences of frequencies. measured 
in 1986-1991. between EAL. and TAl. and the laboratory cesium 
standards: CRL Csl. NIST 6. NRC CsV. NRC CsVI A. S. C. PTS CSI. PTS 
CS2. SU MCsR 101. SU MCsR 102. The frequencies are expressed on the 
rotating geoid (gravitational corrections applied). 

The standard CRL Csl (previously RRL Cs1) performs discontinuous 
calibrations of UTC(CRL) which are transferred to EAL by linear 
adjustment of EAL-UTC(CRL) over 60 days. 

The standard NIST 6 (previously NBS G) is operated in discontinuous 
mode. The calibration data. referred to UTC(NIST). are transferred to 
EAL and TAl by a linear adjustment of EAL-UTC(NIST) over 80 days. 

The standard NRC CsV has been continuously operating as a clock 
since May 1975. The EAL and TAl calibrations result from a linear 
adjustment of EAL-standard over GO-day intervals. 
The standards NRC Cs VI A and C have been used as clocks since the 
end of 1979 and the calibrations data are transferred to EAL as for 
NRC CsV. The standard NRC Cs VI B was used as clock from the end of 
1979 until the beginning of 1988. 

The standard PTS CSI was used as a frequency reference operating 
discontinuously until July 1978. Since then. it has been running as 
a clock. and the calibrations are obtained as for NRC CsV. 
The standard PTB CS2 runs as a clock. The data. starting from August 
1986. have been used in the same way as those of PTS CSI. 

The standards SU MCsR 101 and 102 provide the frequency of TA(SU) 
and UTC(SU). The transfer to EAL is made by averaging the frequency 
difference of TA(SU) and EAL over several months. 
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Table 12. (Cont.) 

f( EAU - f(Standard) ;n 10-13 

Interval Central NRC NRC NRC NRC PTB PTS 
MJD date CsV CsVIA CsVIB CsVIC CS1 CS2 

46429-46489 1986 Jan 29 8.70 8.93 9.69 8.21 8.58 
46489-46549 1986 Mar 30 8.62 8.68 9.62 8.16 8.36 
46549-46609 1986 May 29 8.81 8.39 8.78 8.63 8.05 
46609-46669 1986 Jul 28 8.11 9.25 9.02 8.80 7.85 
46669-46729 1986 Sep 26 8.05 9.77 9.35 9.17 8.02 7.61 
46729-46789 1986 Nov 25 8.56 8.53 8.99 8.79 8.06 7.85 

46789-46849 1987 Jan 24 7.99 8.01 9.18 8.90 8.18 7.98 
46849-46909 1987 Mar 25 8.33 8.13 8.41 8.65 8.36 7.91 
46909-46969 1987 May 24 7.03 7.46 8.70 8.26 7.99 7.69 
46969-47029 1987 Jul 23 6.40 7.01 8.38 7.00 8.20 7.64 
47029-47099 1987 Sep 26 6.50 7.79 7.55 6.43 7.82 7.68 
47099-47159 1987 Nov 30 7.11 8.78 10.48 6.87 8.04 7.79 

47159-47219 1988 Jan 29 9.71 10.70 8.18 7.97 7.85 
47219-47279 1988 Mar 29 8.56 7.78 7.48 8.16 7.79 
47279-47339 1988 May 28 8.16 7.16 7.59 8.11 7.76 
47339-47399 1988 Jul 27 9.14 5.98 7.39 7.80 7.64 
47399-47459 1988 Sep 25 4.47 4.91 7.22 7.82 7. 62 
47459-47519 1988 Nov 24 4.79 4.13 4.77 7.87 7.76 

47519-47579 1989 Jan 23 6.77 5.17 5.93 8.21 7.87 
47579-47639 1989 Mar 24 7.64 5.71 9.12 8.14 7.72 
47639-47699 1989 May 23 6.93 5.48 6.24 7.80 7.59 
47699-47769 1989 Jul 27 4.18 4.73 6.62 7.66 7.42 
47769-47829 1989 Sep 30 4.78 4.46 5.68 7.64 7.54 
47829-47889 1989 Nov 29 4.52 5.66 6.99 7.85 7.61 

47889-47949 1990 Jan 28 5.06 6.89 8.06 7.82 7.55 
47949-48009 1990 Mar 29 8.44 7.40 8.22 7.77 7.49 
48009-48069 1990 May 28 9.62 7.95 -2.09 7.82 7.53 
48069-48129 1990 Jul 27 7.95 7.50 5.74 7.83 7.62 
48129-48189 1990 Sep 25 6.66 7.70 7.38 7.69 7.21 
48189-48249 1990 Nov 24 7.65 8.49 7.09 7.51 7.60 

48249-48309 1991 Jan 23 8.37 6.32 6.53 7.50 7.31 
48309-48369 1991 Mar 24 8.69 9.63 5.92 7.40 7.10 
48369-48429 1991 May 23 8.34 10.07 7.04 7.47 7.38 
48429-48499 1991 Jul 27 7.78 8.77 7.34 7.54 7.28 
48499-48559 1991 Sep 30 7.15 8.24 7.01 7.43 7.14 
48559-48619 1991 Nov 29 6.39 8.70 7.51 7.42 7.28 
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TAB LE 12. (CONT.) 

f(EAU - f(Standard) in 10-13 

Interval Cent ra 1 CRL NIST SU SU 
MJD date C5l NBS6 MCsR 101 MCsR 102 

46502-46516 1986 Mar 20 5.87 
46509-46569 1986 Apr 19 7.22 
46521-46543 1986 Apr 12 5.61 
46563-46580 1986 May 22 5.76 
46585-46600 1986 Jun II 5.28 
46684-46732 1986 Oct 5 5.99 
46737-46762 1986 Nov 16 5.58 
46773-46794 1986 Dec 19 5.35 

46801-46816 1987 Jan 14 5.06 
46859-46919 1987 Apr 5 8.73 
46886-46914 1987 Apr 14 5.37 
46919-46941 1987 May 15 5.67 
46947-46976 1987 Jun 15 6.ll 
46959-47019 1987 Jul 13 9.65 
46977-46998 1987 Jul II 6.09 
47061-47063 1987 Sep 24 5.59 
47083-47097 1987 Oct 21 5.76 
47098-47l24 1987 Nov 13 5.76 
47l30-47l50 1987 Dec II 5.36 

47l64-47l73 1988 Jan 9 5.37 
47215-47222 1988 Feb 28 5.45 
47256-47278 1988 Apr 16 5.87 
47286-47288 1988 May 6 5.67 
47354-47361 1988 Jul 16 5.77 
47416-47433 1988 Sep 20 5.57 
47437-47439 1988 Oct 4 5.64 

47949-48009 1990 Apr 5 8.04 

48499-48559 1991 Sep 27 7.37 
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TABLE 12. (CONT. ) 

f(TAI) - f(Standard) in 10-13 

Interval Central NRC NRC NRC NRC PTB PTB 
MJD date CsV CsVIA CsVIB CsVIC CS1 CS2 

46429-46489 1986 Jan 29 0.70 0.93 1. 69 0.21 0.58 
46489-46549 1986 Mar 30 0.62 0.68 1.62 0.16 0.36 
46549-46609 1986 May 29 0.81 0.39 0.78 0.63 0.05 
46609-46669 1986 Jul 28 0.11 1. 25 1.02 0.80 -0.15 
46669-46729 1986 Sep 26 0.05 1.77 1. 35 1.17 0.02 -0.39 
46729-46789 1986 Nov 25 0.56 0.53 0.99 0.79 0.06 -0.15 

46789-46849 1987 Jan 24 -0.02 0.00 1.17 0.89 0.17 -0.04 
46849-46909 1987 Mar 25 0.32 0.12 0.40 0.64 0.35 -0.10 
46909-46969 1987 May 24 -0.99 -0.55 0.69 0.25 -0.03 -0.32 
46969-47029 1987 Jul 23 -1. 61 -1. 01 0.37 -1. 01 0.19 -0.37 
47029-47099 1987 Sep 26 -1. 51 -0.22 -0.46 -1.58 -0.19 -0.34 
47099-47159 1987 Nov 30 -0.91 0.77 2.46 -1.14 0.02 -0.23 

47159-47219 1988 Jan 29 1.71 2.70 0.18 -0.03 -0.15 
47219-47279 1988 Mar 29 0.56 -0.22 -0.52 0.16 -0.21 
47279-47339 1988 May 28 0.16 -0.84 -0.41 0.11 -0.24 
47339-47399 1988 Jul 27 1.14 -2.02 -0.61 -0.20 -0.36 
47399-47459 1988 Sep 25 -3.53 -3.09 -0.78 -0.18 -0.38 
47459-47519 1988 Nov 24 -3.21 -3.87 -3.23 -0.13 -0.24 

47519-47579 1989 Jan 23 -1.23 -2.83 -2.07 0.21 -0.13 
47579-47639 1989 Mar 24 -0.36 -2.29 1.12 0.14 -0.28 
47639-47699 1989 May 23 -1. 07 -2.52 -1. 76 -0.20 -0.41 
47699-47769 1989 Jul 27 -3.77 -3.22 -1.33 -0.29 -0.53 
47769-47829 1989 Sep 30 -3.17 -3.49 -2.27 -0.31 -0.41 
47829-47889 1989 Nov 29 -3.43 -2.29 -0.96 -0.10 -0.34 

47889-47949 1990 Jan 28 - 2.84 -1. 01 0.16 -0.08 -0.35 
47949-48009 1990 Mar 29 0.59 -0.45 0.37 -0.08 -0.36 
48009-48069 1990 May 28 1.82 0.15 -9.89 0.02 -0.27 
48069-48129 1990 Jul 27 0.20 -0.25 -2.01 0.08 -0.13 
48129-48189 1990 Sep 25 -1.04 0.00 -0.32 -0.01 -0.49 
48189-48249 1990 Nov 24 -0.05 0.79 -0.61 -0.19 -0.10 

48249-48309 1991 Jan 23 0.67 -1.38 -1.17 -0.20 -0.39 
48309-48369 1991 Mar 24 1.07 2.01 -1. 70 -0.22 -0.53 
48369-48429 1991 May 23 0.79 2.52 -0.51 -0.08 -0.17 
48429-48499 1991 Jul 27 0.23 1. 22 -0.21 -0.01 -0.27 
48499-48559 1991 Sep 30 -0.35 0.74 -0.49 -0.07 -0.36 
48559-48619 1991 Nov 29 -1. 06 1.25 0.06 -0.03 -0.17 
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TABLE 12. (CONT.) 

f(TAI) - f(Standard) in 10- 13 

Interval Cent ra 1 CRL NIST SU SU 
MJD date Cs1 NBS6 MCsR 101 MCsR 102 

46502-46516 1986 Mar 20 -2.13 
46509-46569 1986 Apr 19 -0.78 
46521-46543 1986 Apr 12 -2.39 
46563-46580 1986 May 22 -2.24 
46585-46600 1986 Jun 11 -2.72 
46684-46732 1986 Oct 5 -2.01 
46737-46762 1986 Nov 16 -2.42 
46773-46794 1986 Dec 19 -2.65 

46801-46816 1987 Jan 14 -2.94 
46859-46919 1987 Apr 5 0.73 
46886-46914 1987 Apr 14 -2.64 
46919-46941 1987 May 15 -2.34 
46947-46976 1987 Jun 15 -1. 09 
46959-47019 1987 Jul 13 1.64 
46977-46998 1987 Jul 11 -1. 92 
47061-47063 1987 Sep 24 -2.42 
47083-47097 1987 Oct 21 -2.26 
47098-47124 1987 Nov 13 -2.26 
47130-47150 1987 Dec 11 -2.66 

47164-47173 1988 Jan 9 -2.63 
47215-47222 1988 Feb 28 -2.55 
47256-47278 1988 Apr 16 -2.13 
47286-47288 1988 May 6 -2.33 
47354-47361 1988 Jul 16 -2.23 
47416-47433 1988 Sep 20 -2.43 
47437-47439 1988 Oct 4 -2.36 

47949-48009 1990 Apr 5 0.19 

48499-48559 1991 Sep 27 -0.13 
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TABLE 13. MEAN DURATION OF THE TAl SCALE INTERVAL IN 51 SECOND ON THE ROTATING GEOID 

The estimate of the mean duration of the TAl scale interval in 51 second 
on the rotating geoid, is computed by the BIPM according to the method 
described in 'Azoubib J., Granveaud M., Guinot B., Metrologia 11, 1977, pp. 
87-93' and is based on the calibrations of Table 12. 

In the BIH Annual Reports from 1984 to 1987, the uncertainty was 
conservatively estimated to 5 10-14 since 1979. In the above table, the 
uncertainty is strictly the output of the computation and is based on the 
uncertainties reported by the laboratories. 

For the months 

1985 Jan - Feb 
1985 Mar - Apr 
1985 May - Jun 
1985 Jul - Aug 
1985 Sep - Oct 
1985 Nov - Dec 

1986 Jan - Feb 
1986 Mar - Apr 
1986 May - Jun 
1986 Jul - Aug 
1986 Sep - Oct 
1986 Nov - Dec 

1987 Jan - Feb 
1987 Mar - Apr 
1987 May - Jun 
1987 Jul - Aug 
1987 5ep - Oct 
1987 Nov - Dec 

1988 Jan - Feb 
1988 Mar - Apr 
1988 May - Jun 
1988 Jul - Aug 
1988 Sep - Oct 
1988 Nov - Dec 

1989 Jan - Feb 
1989 Mar - Apr 
1989 May - Jun 
1989 Jul - Aug 
1989 5ep - Oct 
1989 Nov - Dec 

1990 Jan - Feb 
1990 Mar - Apr 
1990 May - Jun 
1990 Jul - Aug 
1990 Sep - Oct 
1990 Nov - Dec 

1991 Jan - Feb 
1991 Mar - Apr 
1991 May - Jun 
1991 Jul - Aug 
1991 5ep - Oct 
1991 Nov - Dec 

Mean duration 

1 + 0.9 10- 14 

+ 1.8 
+ 1.3 
+ 1.3 
+ 0.8 
- 1. 6 

1 - 2.9 10- 14 

- 2.2 
- 0.9 
+ 0.4 
+ 2.1 
+ 0.6 

1 - 0.4 10- 14 

- 0.1 
+ 2.1 
+ 2.6 
+ 2.7 
+ 1.5 

1 + 0.9 10- 14 

+ 1.0 
+ 1. 5 
+ 2.6 
+ 3.0 
+ 2.7 

1 + 0.8 10- 14 

+ 1. 9 
+ 3.5 
+ 4.5 
+ 3.8 
+ 3.0 

1 + 2.9 10- 14 

+ 2.8 
+ 2.0 
+ 1.1 
+ 3.3 
+ 1.2 

1 + 3.2 10- 14 
+ 4.0 
+ 1. 5 
+ 2.1 
+ 2.8 
+ 0.8 

Uncertainty 

2.1 10- 14 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 10- 14 
2.0 
1.9 
1.9 
1.3 
1.3 

1.3 10- 14 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 10- 14 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 10- 14 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 10- 14 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 10- 14 
1.3 
1.3 
1.3 
1.3 
1.3 
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SIGNAUX HORAIRES 





The time signal emiSSIOns reported here follow the UTC system, in 
accordance with the Recommendation 460-4 of the International Radio 
Consultative Committee (CCIR), unless otherwise stated. 

Their maximum departure from the Universal Time UTI is thus 0.9 second. 

The following tables are based on information received at the 
BIPM in February and March 1992. 
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AUTHORITIES RESPONSmLE FOR THE TIME SIGNAL EMISSIONS 

Signal 

ATA 

BPM 

BSF 

CHU 

DCF77 

EBC 

HBG 

HLA 

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 
Directorate General of 
Telecommunica tions 
Ministry of Transportation and 
Communica tions 
P.O. Box 71 - Chung-Li 
320 Taiwan, R.O.C. 

National Research Council 
Institute for National Measurement 
Standards - Time Standards 
Attn: Dr. R.J. Douglas 
Ottawa, Ontario, Canada KIA OR6 

Physikalisch-Technische 
Bundesanstalt, Lab. Zeiteinheit 
Bundesallee 100 
W - 3300 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 
P. O. Box 3, Taedok Science Town 
Taejon 305-606, Republic of Korea 



Signal 

lAM 

JG2AS,JJY 

LOL 

MSF 

OMA 

PPE,PPR 

RBU, RCH, RID, 
RTA, RTZ, RWM, 
UNW3, UPD8, 
UQC3, USB2, UTR3 

C-6 

Authority 

Istituto Superiore delle Poste e 
delle Telecomunicazioni 
Ufficio 8°, Rep.2° - Viale Europa 190 
00144 - Roma, Italy 

Standards and Measurements Division 
Communications Research Laboratory 
2-1, Nukui-kitamachi 4-chome 
Koganei-shi, Tokyo 
184 Japan 

Director 
Observatorio Naval 
Av. Espana 2099 
1107 - Buenos-Aires, Republica Argentina 

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

Standard time and frequency information 
Ustav radiotechniky a elektroniky CSAV 
Chaberska 57 
182 51 Praha 8 - Czechoslovakia 

in cooperation with 
v 

Astronomicky ustav. CSAV 
Budecska 6 
120 23 Praha 2 - Czechoslovakia 

Departamento Servic;o da hora 
Observatorio Nacional (CNPq) 
Rua General Bruce, 586 
20921 Rio de Janeiro - RJ, Brasil 

VNIIFTRI 
Mendeleevo 
Moscow Region 141570 
Russia 



Signal 

TDF 

VNG 

WWV,WWVH 
WWVB 

YVTO 

C-7 

Authority 

Centre National d'Etudes des 
Tel(~communications - P AB - STC 
Etalons de frequence et de temps 
196 avenue Henri Ravera 
92220 - Bagneux, France 

Orroral Geodetic Observatory 
Australian Surveying and Land 
Information Group 
PO Box 2 
Belconnen ACT 2616 
Australia 

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

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

The emission of time signals by IBF, Torino, Italy, ceased on 1991, November 1. 

The emission of time signals by DGI, Oranienburg, Germany, will cease in early 
1992. 
As requested by the authority responsible for its emission, no information about 
DGI is given in this volume. Last available information about DGI can be found 
in the Annual Report of the BIPM Time Section for 1990 - Volume 3. 





Station 

ATA 

BPM 

BSF 

CHU 

DCF77 
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TIME SIGNALS EMITTED IN THE UTe SYSTEM 

Location 
Latitude 
Longitude 

Greater Kailash 
New Delhi 
India 
2S0 34'N 

77° 19'E 

Pucheng 
China 
35° O'N 

109° 31'E 

Chung-Li 
Taiwan 
ROC 
24° 57'N 

121 ° 9'E 

Ottawa 
Canada 
45° IS'N 
75° 45'W 

Mainningen 
Germany, F.R. 
50° l'N 
9° O'E 

Frequency 
(kHz) 

5000 
10000 
15000 

2500 
5000 

10000 
15000 

5000 
15000 

3330 1 
7335 

14670 

77.5 

Schedule (UTC) Form of the signal 

12 h 30 m to 3 h 30 m Second pulses of 5 cycles of a 1 kHz 
continuous modulation. Minute pulses of 100 ms 
3 h 30 m to 12 h 30 m duration. (The time signals are advanced by 

50 ms on UTC). 

7 h 30 m to 1 h 
continuous 
continuous 
1 h to 9 h 

continuous 
except 
interruption 
between 
minutes 35 
and 40 

continuous 

continuous 

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. 
From minutes 0 to 10, 15 to 25, 30 to 40, 45 
to 55. 
UTI time signals are emitted from minutes 25 
to 29, 55 to 59. 

(a) From min. 5 to 10, 15 to 20, 25 to 30, 45 
to 50, 55 to 60, second pulses of 5 ms 
duration without 1 kHz modulation. 
(b) From min. 0 to 5, 10 to 15, ... , 50 to 55, 
second pulses of 5 ms duration with 1 kHz 
modulation. The 1 kHz modulation is 
interrupted 40 ms before and after the 
pulses. 
(c) Minute pulses are extended to 300 ms. 
(d) DUTl: CCIR code by 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 split pulses. 

At the beginning of each second (except the 
59th second) the carrier amplitude is reduced 
to about 25 % for a duration of 0.1 s or 0.2 s. 
Coded transmission of year, month, day, 
hour, minute and day of tlie week in a BCD 
code from second marker No 21 to No 6S(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 FRG and second 
markers 17 and IS indicate if the transmitted 
time refers to UTC(PTB) + 2 h (summer time) 
or UTC(PTB) + 1 h. Second marker No 16 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 tramlmission or OUTI. 
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TIME SIGNALS EMfITED IN THE UTe SYSTEM 

Location Frequency Schedule (UTC) Form of the signal 
Station Latitude (kHz) 

Longitude 

EBC San Fernando 12008 10 h 00 m to 10 h 25 m Second pulses of 0.1 s duration of a 1 kHz 
Spain 6840 10 h 30 m to 10 h 55 m modulation. Minute pulses of 0.5 s duration 
36° 28'N of 1 250 Hz modulation. 
6° 12'W DUTl: CCIR code by double pulse. 

HBG Prangins 75 continuous Interruption of the carrier at the beginning 
Switzerland of each second, during 100 ms. The minutes 
46° 24'N are identified by a double pulse, the hours by 
6 0 15'E a triple pulse. No transmission of DUTI. 

Time code and other coded information. 

HLA Taedok 5000 Continuous Pulses of 9 cycles of 1800 Hz modulation. 
Science Town 29th and 59th second pulses omitted. Hour 
Republic of Korea identified by 0.8 second long 1500 Hz tone. 
36° 23'N Beginning of each minute identified by 0.8 

1270 22'E second long 1800 Hz tone. Voice 
announcement of hours and minutes each 

minute following 52nd second pulse. BCD 

time code given on 100 Hz subcarrier. 
DUTl : CCIR code by double pulse. 

lAM Rome 5000 7 h 30 m to 8 h 30 m Second pulses of 5 cycles of 1 kHz 
Italy 10 h 30 m to 11 h 30 m modulation. Minute pulses of 20 cycles. 
41°47'N except sunday and Voice announcements every 15 m beginning at 
12 0 27'E national holidays. o hOm. Time announcement by Morse code 

Advance by 1 hour in beginning at 0 h 5 m. 

summer. DUTI : CCIR code by double pulse. 

JG2AS Sanwa 40 continuous, except During experimental coded transmission of 

Ibaraki interruptions during the total day, hour, minute and DUTl, second 

Japan communications. pulses are 0.2 s, 0.5 sand 0.8 s duration. In 

36°11'N case of no coded transmission, AlA type 
1390 51'E second pulses of 0.5 s duration. 

JJY Sanwa 
2500 } 

continuous, except Second pulses of 8 cycles of 1 600 Hz 

Ibaraki 5000 interruption between modulation. Minute pulses are preceded by 
Japan 8000 minutes 35 and 39. a 600 Hz modulation. 

36° 11'N 10000 DUTl : CCIR code by lengthening. 

1390 51'E 15000 

LOLl Buenos-Aires 5000 I 11 h to 12 h, 14 h to Second pulses of 5 cycles of 1 000 Hz 

Argentina 10000 15 h, 17 h to 18 h, modulation. Second 59 is omitted. 

340 37'S 15000 20 h to 21 h, Announcement of hours and minutes every 
5Bo 21'W 23 h to 24 h 5 minutes, followed by 3 m of 1 000 Hz or 

440 Hz modulation. 
DUTI : CCIR code by lengthening. 
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TIME SIGNALS EMI1TED IN THE UTe SYSTEM 

Location Frequency Schedule (UTC) Form of the signal 

Station Latitude (kHz) 

Longitude 

LOL2 Buenos-Aires 4856 I 1 h, 13 h, 21 h Al second pulses during the 5 minutes 

LOL3 Argentina 8030 preceding the indicated times. Second 29 

34° 37'S 17180 is omitted. Minute pulses are prolonged. 

58° 21'W DUTI : CCIR code by double pulse. 

MSF Rugby 60 continuous except for Interruptions of the carrier of 100 ms for the 

United Kingdom an interruption for second pulses, of 500 ms for the minute 

52° 22 'N maintenance from pUlses. The signal is given by the beginning of 

1° l1'W 10 hOm to 14 hOm the interruption. BCD NRZ code, 100 bits/s 

on the first Tuesday (month, day of month, hour, minute), 

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

each minute. 
DUTI : CCIR code by double pulse. 

OMA Liblice 60 continuous (from 6 h Interruption of the carrier of 100 ms at the 
(1) Czechoslovakia to 12 h on the first beginning of every second, of 500 ms at the 

50° 4'N Wednesday in each beginning of every minute. The precise time is 

14° 53'E month, emitted from given by the beginning of the interruption. 

Podebrady with Phase coded announcement of date, UT and 
reduced power) local civil time, leap second and civil time 

change, and identification of the transmitter 
in operation. 
No DUTI code. 

PPE Rio-de-J aneiro 8721 o h 30 m, 11 h 30 m, Second ticks, of Al type, during the five 
Brasil 13 h 30 m, 19 h 30 m, minutes preceding the indicated times. The 
22° 54'S 20 h 30 m, 23 h 30 m minute ticks are longer. 
43° 13'W DUTI : CCIR code by double pulse. 

PPR Rio-de-J aneiro 435 1 h 30 m, 14 h 30 m, Second ticks, of Al type, during the five 
Brasil 4244 21 h 30 m minutes preceding the indicated times. The 
22° 59'S 8634 minute ticks are longer. 
43° l1'W 13105 

17194.4 

22603 

RBU Moscow 66 continuous DXXXW type signals. The time of day in 
(2) Russia hours, minutes and seconds is transmitted in 

55° 48'N BCD code. 
38° 18'E From 9 h to 11 h, 19 h to 23 h, NON type 

signals. 

RCH Tashkent between minutes 0 AIX type second pulses. The pulses at the 
(2) Uzbekistan and 10, 30 and 40 beginning of the minute are prolonged to 

41° 19'N 2500 o h to 4 h 40 m 0.5 s. 
69° 15'E 6 h to 23 h 40 m 

5000 o h to 4 h 40 m 
15 h to 23 h 40 m 

10000 6 h to 14 h 10 m 

Notes: see p. C-14 
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TIME SIGNALS EMITTED IN THE UTe SYSTEM 

Location Frequency Schedule (UTC) Form of the signal 
Station Latitude (kHz) 

Longitude 

RID Irkutsk 5004 I The station simulta- AIX type second pulses. The pulses at the 
(2) Russia 10004 neously operates on beginning of the minute are prolonged to 

52° 26'N 15004 three frequencies 0.5 s. 
104° 2'E between minutes 20 

and 30, 50 and 60 

RTA Novosibirsk between minutes AIX type second pulses. The pulses at the 
(2) Russia o and 10, 30 and 40 beginning of the minute are prolonged to 

55° 4'N 10000 o h to 6 h 10 m 0.5 s. 
82° 58'E 15 h to 23 h 40 m 

15000 7 h 30 m to 14 h 10 m 

RTZ Irkutsk 50 between minutes AIX type second pulses. The pulses at the 
(2) Russia o and 5 beginning of the minute are prolonged to 

52° 26'N o h to 21 h 05 m 0.5 s. 
104° 2'E 23 h to 23 h 05 m 

RWM Moscow 4996j The station simulta- AIX type second pulses. The pulses at the 
(2) Russia 9996 neously operates on beginning of the minute are prolonged to 

55° 48'N 14996 three frequencies 0.5 s. 
38° 18'E between minutes 10 

and 20, 40 and 50 

TDF Allouis 162 continuous except Phase modulation of the carrier by + and - 1 
France every Tuesday from radian in 0.1 s every second except the 59th 
47° 10'N 1 h to 5 h second of each minute. This modulation is 
2° 12'E 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 
58th 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. 

UNW3 Molodechno 25 Winter schedule: AIN type 0.1 second pulses of 0.025 s 

Belarus 8 h 13 m to 8 h 22 m duration. Second pulses are prolonged to 

54° 26'N 14 h 13 m to 14 h 22 m 0.1 s. 10 second pulses are prolonged to 1 s 

26° 48'E Summer schedule: and minute pulses are prolonged to 10 s. 

7 h 13 m to 7 h 22 m No transmission of DUTI code. 

13 h 13 m to 13 h 22 m 

UPD8 Arkhangelsk 25 Winter schedule: AIN type 0.1 second pulses of 0.025 s 

Russia 12 h 13 m to 12 h 22 m duration. Second pulses are prolonged to 

64° 24'N 22 h 13 m to 22 h 22 m 0.1 s. 10 second pulses are prolonged to 1 s 

41 ° 32'E Summer schedule: and minute pulses are prolonged to 10 s. 

3 h 13 m to 3 h 22 m No transmission of DUTI code. 

9 h 13 m to 9 h 22 m 

Notes: see p. C-14 
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TIME SIGNALS EMITfED IN THE UTe SYSTEM 

Location Frequency Schedule (UTC) Form of the signal 

Station Latitude (kHz) 

Longitude 

UQC3 Chabarovsk 25 Winter schedule: A1N type 0.1 second pulses of 0.025 s 

Russia 3 h 13 m to 3 h 22 m duration. Second pulses are prolonged to 
48 30'N 9 h 13 m to 9 h 22 m 0.1 s. 10 second pulses are prolonged to 1 s 

134 51'E 15 h 13 m to 15 h 22 m and minute pulses are prolonged to 10 s. 
Summer schedule: No transmission of DUT1 code. 
2 h 13 m to 2 h 22 m 
8 h 13 m to 8 h 22 m 

14 h 13 m to 14 h 22 m 

USB2 Bishkek 25 Winter schedule: A1N type 0.1 second pulses of 0.026 s 
Kirgiztan 6 h 13 m to 5 h 22 m duration. Second pulses are prolonged to 
43 04'N 11 h 13 m to 11 h 22 m 0.1 s. 10 second pulses are prolonged to 1 s 
73 39'E 17 h 13 m to 17 h 22 m and minute pulses are prolonged to 10 s. 

Summer schedule: No transmission of DUT1 code. 

4 h 13 m to 4 h 22 m 
10 h 13 m to 10 h 22 m 
20 h 13 m to 20 h 22 m 

UTR3 Nizhni Novgorod 25 Winter schedule: A1N type 0.1 second pulses of 0.025 s 
Russia 6 h 13 m to 6 h 22 m duration. Second pulses are prolonged to 
56 lI'N 20 h 13 m to 20 h 22 m 0.1 s. 10 second pulses are prolonged to 1 s 
43 68'E Summer schedule: and minute pulses are prolonged to 10 s. 

5 h 13 m to 5 h 22 m No transmission of DUT1 code. 
19 h 13 m to 19 h 22 m 

VNG Uandilo 5000 continuous Second pulses of 50 ms of 1 kHz modulation. 
New South Wales 8638 continuous Second pulses 66 to 68 of 6 ms of 1 kHz. 
Australia 12984 continuous Second pulse 59 omitted. Minute pulses of 0.5 
33 43'S 16000 22 h to 10 h seconds of 1 kHz modulation. During minutes 

150 48'E 6, 10, 15, ... second pulses 50 to 58 are 5 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 5 000 and 16000 kHz 
during minutes 15, 30 ,45 and 60. Morse 
station identification on 8 638 and 

12 984 kHz during minutes 15, 30, 46 and 60. 
DUTI : CCIR code by double pulse, 50 ms of 

900 Hz. 

WWV Fort-Collins, CO 2600 continuous Pulses of 5 cycles of 1 kHz modulation. 29th 
USA 5000 and 59th second pulses omitted. Hour is 
40 41'N 10000 identified by 0.8 second long 1 600 Hz tone. 

106 2'W 15000 Beginning of each minute identified by 0.8 

20000 second long 1 000 Hz tone. DUTl : CCIR code 
by double pUlse. BCD time code given on 100 
Hz subcarrier, includes DUTl correction. 

WWVB Fort-Collins, CO 60 continuous Second pulses given by reduction of the 
USA amplitude of the carrier. Coded 
40 40'N announcement of the date, time, DUTl 

106 3'W correction, daylight savings time in 
effect, leap year and leap second. 



Station 

WWVH 

YVTO 

Location 
Latitude 
Longitude 

Kauai, HI 
USA 
21 59'N 

159 46'W 

Caracas 
Venezuela 
10 30'N 
66 55'W 

(1) OMA, 50 kHz 

C-14 

TIME SIGNALS EMITIED IN THE UTe SYSTEM 

Frequency 
(kHz) 

2500 
5000 

10000 
15000 

5000 

Schedule (UTC) 

continuous 

continuous 

Form of the signal 

Pulses of 6 cycles of 1 200 Hz modulation. 
29th and 59th 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 sub carrier, 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 52 
and 57 of each minute, voice announcement 
of hour, minute and second. 

NOTES ON THE CHARACTERISTICS OF THE SIGNALS 

The main transmitter in Liblice radiates approximately 7 kW and the stand-by transmitter 
in Podebrady (50 9'N, 15 9'E) approximately 50 W. The details of the time code were 
published in ' Nomenclature des stations de radioreperage et des stations effectuant des 
services speciaux'. Liste VI, Volume I, edition 7 de U.LT. in Geneva in July 1980. 

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

Station 

ATA 
BPM 
BSF 
CHU 
DCF77 
EBC 
HBG 
HLA 
lAM 
JG2AS, JJY 
LOL 
MSF 
OMA 
RBU,RTZ 
RCH,RID,RTA,R~ 

TDF 
UNW3, UPD8, UQC3, 
USB2, UTR3 
WWV 
WWVB 
WWVH 

Relative 
uncertainty of 
the carrier 
frequency in 10-10 

0.1 
0.1 
0.1 
0.05 
0.005 (lOd-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 





Erratum 

Annual Report for 1990 

TABLE 6, page 8-25: 

Add 1000 microseconds to the published values of TAl - TA(RC). 
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