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Table 9 - Offsets and step adjustments of UTC. 

Dates Offse ts Steps 
(at Oh UT) 

1961 Jan. - I 51) , 10 - 10 

Aug. +0~050 

1962 Jan. -130 • 10- 10 

1963 Nov. .0;;100 

1964 Jan. .150 x 10- 10 

April .0~100 
Sept. -0;;100 

1965 Jan. -0;;100 

March .0;;100 

July -0~100 
Sept. -Os100 

~ 966 Jan. .300 x 10- 10 

1968 feb. tO~lOO 

Table val td until 1969 Aug. 1 

Table 10 - Relationship between A3 and UTC , since 1965. J. D • . Jul ia n Day 

Interval 

196 5 J an. f' t' b. 28 3~540130 (J. J. 

Marc h Ju ne 30 3;'640130 (J. J. 

July .~ u g. 31 3:740130 , (.1. J. 

Sept. I Dec. 31 3:840130 ( J. J. 

i !Jnn Jlt lf . ~n!l .l1in . 11 4 ~3 1 3 lin . r J •. J. 

1968 feb. 4 ;;21 3 17 0 • (J. J. 

Table valid until 1969 Aug. 1 

Tab I e 11 Relationship between A3 and SAT. 

In terval 

1967 Jan. feb. 28 

March I May 31 

June Aug. 31 

Sept. I Nov. 30 

Dec. 1968 feb. 29 

1968 March Apri I 30 

May July 31 

Aug. Oct. 31 

Nov. 1969 Jan. 31 

1969 feb. March 31 

April June 30 

July 

Table valid until 1969 Aug. 1. 

Number. 

A3 - UTe 

2438761. 5) 

2438761.5) 

2438761.5) 

2438761.5) 

2~ 3 9 n . 5) 

2439126.5) 

A3 - SAT 

+5~354600 
+5. 554600 

+5.754600 

+5.954600 

+6. 154600 

+6.354600 

+6.554600 

+6.754600 

+6.954600 

+7. 154600 

+7.354600 

+7.554600 

x 0~OO1296 
< 0~00 1 296 

· 0~001296 · O ~ OO 1296 

o~rr0 259 : 

· 0;;002592 



Table 

Lab. 
We i gh t 

Month 

1968 1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 

39 

12 - Relative frequency differences be tween the mean standard giving A3 and 

and the local standards (or local mean standards). Data deduced from the phase compari-
sons with standard frequencies. 

A3 - standard (unit : 1 x 10- 12 ) 

NBS NPL NRC FOA USNO P ROJ MSO PTB NIS RRL 
5 2 1 5 1 1 1 

(I) (4) 

0 - 5 - 1 + 2 0 - 1 + 9 + 1 + 4 tl3 

2 1 + 2 2 + 1 + 9 + 1 + I - 1 +14 
+ 1 - 5 - 1 0 - 1 - 2 0 - 4 0 + 6 + 3 
+ 1 - 1 + 4 + 1 2 + 2 2 2 + 1 t 3 3 
+ 1 5 + 2 0 - 1 - 2 + 4 + 1 0 + 2 + I 

0 + 2 0 + 1 - 1 5 - 1 , 1 + 6 0 

0 · 4 + 4 t 1 0 + 5 + 5 - 1 0 + 2 - 7 
[) · 3 t 1 + 2 · 1 - 2 + 4 + 1 . 2 + 2 + 4 

- 2 0 0 + 2 · 1 · 2 + 3 4 0 + 4 - 1 
1 + 1 0 + 1 · 1 · 1 + 4 6 1 + 4 + 1 

+ 2 · 7 0 - 2 · 2 0 + 5 . 2 + 8 . 2 
.. 2 - 1 + 4 - I - 1 +10 -10 0 - 9 t 1 

Abbreviations 

NBS National Bur eau of Standards. Boulder. USA. 
NPL National Physical Laboratory, Teddington, U.K. 
NRC National Reseach Council of Canada, Ottawa, Canada. 
POA Research Institute of National Defense, Stockholm, Sweden. 
USNO U. S. Na val Obse rvatory ', Washington, USA. 
P 

RO J 
Commission Natlonale de I'Heure, Paris, Prance. 
Republic Obs e rva t ory, Johannesburg, South AI rica. 

MSO Mount Stromlo Observatory, Canberra, Austral i a. 

TAO 

- 4 
+ 3 
+ 4 

- 2 
1 

- 2 
. 8 

2 
+ 5 

-+ 1 
( 2) 
+ 9 

PTB Physlkalish-Technische Bundesanstalt, Braunschweig, Germany, P.R. 
NIS National ins ti tu te for Standards, Le Cal re, Republlque Arabe Unle. 
RRL Radio Research Laboratory, Tokyo, Japan. 
TAO Tokyo Astronomical Observatory, Tokyo, Japan. 
RGO Royal Greenwich Observatory, Herstmonceux, U. K. 
URSS Laboratoire d'etat de I 'etalon de temps et de frequence, URSS. 
DO Dominion Ob s ervat o ry, Ottawa, Canada. 

(1) Weight 0 in December 1968. No phase value reported from 
dec. 1st to dec. 11th. The value given for december is doubtful. 

(2) Not used in nov. unexplained large deviation probably due to 
the vlf reception, 

(3) Weight 0 be cause of the large systematic deviation. 

(4) Weight 0 in January and February. 

RGO 

+ 1 
0 

t 1 

- 1 

- 3 
+ 2 

0 

0 

+ 1 

- 1 

- 2 
+ 1 

After am e ndment to th e transmitt ed data, the value for January is +2. 

URSS 
(3) 

-44 
-38 
-38 
·27 
.37 

-44 
·46 
-36 

DO 

+ 4 
+ 4 
+ 1 

0 

--------------------
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Table 13 - Comparisons between A3 and atomic times kept by some Ilboratorles, The 

" r{' o r " ar e a fell unit s of the last d1g i t. 

LABORATORY 
DESIGNA nON 

A3-AT(i ) 
i OF THE TIME DATE 

~s 
REMARKS 

SCALE OF i 

Commission TA ( F) 1968 Jail. 1 T 13 TA ( F ) is produced by a 

Nadonale de I'Heure Feb. 1 T 10 group of 2 [D 5 caesium 

(Pari s ) March I T 13 s ta ndards. Precautions 
April I + 6 ha ve been taken since 
May I T II 1969 Jan. I [D ensure the 

June I + 4 uniformity of T .'\(F) in 
July I - 7 spite of the varia. bie 
Aug. I + 5 number of parcipa ring 
Sepl. I - 2 standards 
OCI. I I - 6 
Nov. I - 7 
Dec. I - 12 

196 9 Jan . I, dh - 17.1 
Feh. I, Oh - 19.4 

Na ti onal Bureau of NBS - A 1968 Apr . 10 - 45 292 
Standards ( Boulder) " June 28 4 5 291 Change of the nam e o f 

AT (NBS) Aug. 22 I - 45 292 the ri me sC<l le .. OCI. 28 45 290 AT(NBS ) ;: NBS-A .. 1%9 Jan . 29. 16 h - 45 28 5. 4 
Feb. 20, 12 h 45 284.4 

I) h \. s ib I ish- TAl 1968 Oc t. 7 - 378 
f ec hnis c he Nov . I 377 
Runde sansta It Dec. I 380 
(Braunschweig) 1969 Jan. 1. Oh - 382.5 

I Feb_ 1 Jb 8 3.Q 

- -

Royal Greenwich Obs. GA 1968 Apr. 9 - 95 77 12 GA - GA2 = 957 700 ~s 

( Herstmonceux) GA2 .. - 12 ( RGO Time Service No!., 

1969 Fe b. 2 5 . j I h - 09.8 Cir c ular no ( 32) 

lJ.S . Na val A l 1968 A pc. 13 - 34 410 
Obse rva [Dry Ma y 1 - 34 411 

(Washington) June I - 34 414 
July 1 - 34 417 
Aug. I - 34 419 
Sept. I - 34 422 
Ocl. 1 - 34424 
Nov. 1 . 34426 
Dec. 1 - 34 428 

1969 Jan. 1. 0h - 34 428 .8 
Feb. I,Oh - 34 427.4 
Feb.2 4, 7h - 34427 .0 
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Table 14 • Comparisons between UTC and universal coordinated times kept by 

Some laboratories. The errors are a few units of the last digit. 

I 

LABORATORY DESIGNA TION UTC - UTC(i) 

i 
OF THE TIME DATE REMARKS 
SCALE OF i >-Is 

Deutsches UTC(DHl) 1%8 Dec.:. 14 - Z (1) 
Ii ydrograph i,;c.:h",; 1969 Jan. 15 -t 2 From LORAN-C 
In st itut (Hamburg) receptions 

Dominion Ohs. UTC(DO) 1%8 June 13 + 251 (I) 
(Onawa) 

InstitutO elettro- UTC(lEN) 1%9 Feb. 17 + 50 (I) 

tecnico nazionale 
(Torino) 

National Bureau UTC(NBS) 1%8 Apr. 10 t 114 (1) 

of Standards June 28 + 115 (1) 

( Boulder) Aug. 22 + 114 (I) 

Oct. 28 + II 5 il) 
1969 Jan. 29 , 16h + 116,4 (1) 

Feb . 20,Z2h + ll6,7 (I) 

National Research UTC(NRC) 19G8 June 12 + 266 (1 ) 
Council 
(Ona wa) 

Observatoire de Pari s T UC(OP) *1968 Jan. I + 44 1 Computed from reception of 
(Paris) * Feb. I + 440 sta nda rd f req ue nc ie s on 

• \lar<.:h I + 44() v lL 

• Apr. I + 442 
May I -t 447 

--- -- une I t 449 ,, - - - .1 -15' July I + 
Au~_ I + 470 
Sept. I ..LiZ1 
Ocr. I - 15 Step of -500>-1 s, Oct.l , 
!\Jov. I · 1 3 Oh UT. 

Dec, I · 15 
1SJ(,9 Jan. I . Oh - 18.0 From LORAN-C receptions 

Feb . I. Oh 17.9 " 

Physikalisch- UTA (P TB) 1%8 Oct. -, · 181 Clock rransp. by PTB. 

Technische )Jov. 1 · 180 From LORAN· C reception 

Bund e sa nsta It Dec. 1 183 " 
( Braunschweig) 1969 Jan. I, Oh · 185.5 " 

Feb. 1, Oh 186.0 " 

Radio Research UTC(RRL) 1968 May 20 -1038 (1) 

LaboratOry (Tokyo) Nov.I8 -1003 (I) 

Feb.28, Ih - 987.7 ( I) 

Royal Greenwich UTC(RGO) 1968 Apr. 9 + 16 3 (I) 

Observatory 1969 Feb.25, 11 h + 165.2 (I) 

(Herstmonceux) 

Tokyo asuonomical 'U Tc(TAO) 1968 May LU - I U ) 0 -, 
Observatory No v. 18 - 10 78 (I) 

(Tokyo) 1969 F eb.28, 3h - 1085.0 ~l ) 

( 1 ) Transportati on of a cesiulII clock by the U.S. Naval Observatory. 

* illlproved values (values of +452, +447, +450. +446 were published In Annual Report for 1967). 
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LABORATORY DESIGNA nON UTC-UTC(i) 
I 

OF THE TIME DATE 
I-IS 

SCALE OF i 

U.S. Naval L'TCCUSNO) • 1968 Apr. 13 + 130 
Observa tory May 1 + 129 
(Was hington) ] une 1 + 126 

July 1 + 123 
Aug. 1 + 121 
Sept. 1 + 118 
Oct. 1 + 116 
:'IJov. 1 + 114 
Dec. 1 + 112 

1969 Jan. I, Oh + 11 0.9 
Feb. I. Oh + 112.3 
Feb.24,7h + 112.7 

Ustav Radiotechniky TUC(CO) 1968 Fe h.15 - 132 
a electroniky " July 3 - 138 

" Oct. 14 - 131 
TUC(TP) 1969 M.arch3 + 144 

(I) 

• 
Transportation of a ce~ium clock hy the U.S. Naval ObServatory. 

improved value (+132 was published in Annual Report for 1967). 

REMARKS 

(1) 

From reception of 
standard frequencies 
on v If. 

" 
" 
" 
" 

" 
From LORAN'-C receptions 

" 
(1) 

From reception of 
television pulses in 
Prague and Paris 
TUC(TP) = TUC(CO)-2S0I-ls 
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Table 15 - Time of emission of time signals following the UTe syste.. 

The asterisk (-) denotes that the error on E 1s les9 than O~OOOI. 

E = UTe - Si gnal (un it: O~OOO 1) 

Slgnal 1I0nth 1968 Jan. Feb. liar. Apr_ May June July Aug. Sept. Oct. Nov. Dec. 

CHU 
DAII (1) 

DAN,DAO (~) 

DCF77 (DHI) (3) 

DGI 

DIZ 

FFH 
FTA91 (4) 

FTH42, FTK77, FTN87 (4) 

HSG 

lAM 

ISF 

JJY, JAQ~6 

LOL 
IISF, GSR, GPB, GIC (5) 

NSS (h. r.) (6) 

OLB5, OLD2 

OMA 50 kHz (7) (8~ 

OIlA 2.5 11Hz (7) 

PPE 

Rill (9) 

VHP (10) 

VNG (10) 

IIV. IIVH 

ZUO 

~ 3 

1 2 

2 2 
I 11 + 11 

+ 10 6 

3 

+ 5 
9 

4 
o 

7 

6 

8 
4 

+ 5 

26 

9 
7 

o 
+ 16 

-910 

+ 7 
+ 10 

+ 1 

t 4 

3 

+ 4 
+ 9 

4 

o 

+ 

3 
4 
9 

6 

49 

9 

7 

+ 15 

+ 90 

o 
3 

t_ 3-

3 

2 
3 

+ 9 

8 

3 

6 

9 
4 

o 

3 

4 
10 

4 
+ 6 

67 

9 
7 

1 

+ 15 

+ 

4 

2 

1 

8 
7 

2 

6 

6 

4 

4 
1 

3 

5 
6 

3 

+ 5 

6 

4 

o 

2 4 
2 2 

13 15 

+ 4 + 5 

8 5 

4 + 5 

2 1 
o 2 

+ 6 2 

+ 8 + 13 

3 

3 

6 

+ 4 
o 

1 

2 

15 
+ 4 
t 4 

4 

+ 1 

6 

+ 5 

o 

6 

2 

15 

8 

+ 4 

+ 

2 

9 

3 

2 

7 

5 

9 
3 

9 

+ 6 
+ 5 

72 

+ 13 

5 

o 
+ 16 

- 81 -103 

+ 12 + 7 

-108 -121 

+ 7 + 11 

6 + 12 

o 3 

+ 15 + 16 

+ 7 1 

1 0 

+ 16 + 15 

+ 88 + 88 + 86 + 84 

3 
+ 3 

r 
-+ 3 

+ 64 
~ 3 

+ 3 

+ 83 

1 

+ 3 

1 

2 

o 
4 3 

1 

4- ... -+ 

2 

1 2 

6 

(1) DAM: irregularities smaller than oms on Oct,10, 11, 25, 26, 27, 29. 

(2) DAN: June 10, 12h UT, E "t43 ; July 10, 12h UT, E -+17. 

4 

2 

+ 2 

+ 7 

9 9 + 7 
224 

o ~ 2 

2 0 
9 + 12 + 13 

4- + 4- + 
+ 3 + 5 

+ 
+ 

2 6 
5* 0-
1 1 

2 
2 
8 

9 
5 

632 

3 2 0 

878 
+11 +11 4 

t 2- + 2_ + 2-

-130 -150 - •• - 48 

+ 11- + 11- + 11- + li­

t 21- + 21* + 21- + 21-

+ 6- + 6- + 6* + 6-

+ 18 + 14 + 15 + 16 

+ 83 

o 
2 

+ 62 + 80 

1 

o + II 

+ 60 

2 
t 

+ 1* + 1- + 1. + Ie 

02 + 3 2 

(3) DCF77(DHIl : Feb, I, 7 h UT, E ·+1011 : July 3, 7 h UT, E -+59 . July 3. IOh UT, E = +5 . 
h h - h' ~ 

July 26, \ UT, E --21 ; July 26, 10 UT, E -+813 ; Aug. 3, 7 UT, E -+118 ; Aug. 10, 7 UT, E. +273 
Aug. 14, 7 - UT, E ·+40 : Sept. 12 , 7 h UT , E .+299 ; Oct, I, 10h UT, E -+25. 

(4) PTA91, PTH42, PTK77, FTN87 signals Bdv8n c ~d by 0.5 DIS, Oct.l, OhUT. 

(5) MSF 60kHz (interruptions of carrier) advanced by 0.6 DIS : NSF 60 kHz (modulation at 1000 Hz), 

advanced by 0.4 115; GBR, advan c ed by 0.5 ms; others signals advanced by 0,4 liS ; on the 

1st or Oct. between 8 h 20 and 8 h40 UT, 

(6) NSS (h. r.) : signal retarded by 15 ms, Nov, 4, OhUT. 

(7) OIlA 50 kHz and 2.5 MHz: Signals emitted from Podebrady (50' 8'N, 1~' 8'E) instead or Libl1ce 

rroll June 18 to Sept. 16. 

(6) OIlA 50 kHz: reference point, beginning of the interruption or the carrier. 

(9) .nd ~ther emissions from USSR. 

(10) VHP, VNG : improved values of propagation delay rrom Feb. 1. 
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Table 16 - Time of emission of time signals follo.lng the SAT system. 
The asterisk (') denotes that the error on E Is less than O~OOOI. 

SI gnal 

DCF77 (PTB) 

WWVB 

E SAT - Signal (unit O~OOOI) 

Month 1968 Jan. Feb. ~'ar. Apr. May JUlie July Au!!. Sept. Oct. Nov. Dec. 

-4 -3 -3 o o 2 - 2 - I 

+ I + I o + I + I t I + I + I + I' + I' + I' t l' 
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