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Preambule 

The history of the foundation of the BIH is a very interesting story, which relied on 
huge efforts and work, as well as on scientific and technical innovations from famous 
scientists and from a very effective international cooperation.  

 

I am not an expert in history of astronomy to report on that issue, but 

 -     I worked at BIH  for 8 years (period 1980-1988; with Bernard Guinot Director) 

-  I was President (2000-2003) of IAU Division 1 « Fundamental astronomy » which 
included Commision 31 on time 

-  I have been following the activities of IAU Commission 31 for about 40 years. 
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1. The astronomical determination of time  

at the beginning of the 20th century 
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The astronomical time 

 
•  The time used until the middle of the 18th 

century was the true solar time based on the 
apparent motion of the Sun. It has two major 
defects: it is not uniform and it depends on 
the longitude of the location.  

•  The mean solar time was used in place of the 
true solar time since the middle of the 19 th 
century . It is derived from the true solar time 
by adding « the equation of time » E, in order 
to correct the inequalities in the true solar 
time. 

•  During the 2nd half of the 19th century, 
railway operations required the use of only 
one single hour, or a few hours on a national 
scale, generally the mean time of one or a 
few selected meridians. 

•  The choice of a reference meridian was 
needed to def ine a Universal Time 
(Greenwhich meridian was adopted in 1884).  
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méridian	

ZZ’ axis= local vertical at Z 

H = hour angle from a local meridian 
	

ε=obliquity of the ecliptic 

H	

The apparent motion of the Sun on the local sphere 	



Time based on Earth’s rotation 

•  The time based on Earth’s rotation was 
determined by astronomical observations of the 
Sun or stars. 

•  Time measured by the Sun is called solar time, 
while time measured by the stars is called 
sidereal time. 

•  Measurements of instants of transit of the Sun 
at a meridian are not precise. 

•  They have been replaced by meridian or extra-
meridian observations of stars in order to 
determine the local sidereal time. 

•  The local sidereal time was converted into 
mean solar time and later to Universal time: 
sidereal  time = mean solar time x 1,0027379  
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Direction	of	a	star	

Difference	of	the	apparent	direction	of	the	Sun	
and	a	star	from	a	point	on	the	Earth	over	a	
period	of	3	months	



Astronomical determinations of time  
and mechanical clocks (« time-keeper »)  

 

•  Until 1930, the Earth’s rotation was considered as 
being uniform. 

•  Until 1960, the unit of time, the second, was defined as 
the fraction 1/86 400 of the mean solar day. 

•  Time keepers must be used to keep the time between 
astronomical observations. 

•  By the mid twentieth century, the best clocks were able 
to keep time to around a few seconds a year. 

•  Clocks used for astronomical observations provided 
both mean time and sidereal time (cf. the picture on the 
right. 

IAU@100,	IAP/Observatoire	de	Paris:	Oct.4,	2019		 7	

Source:	Observatoire	de	Paris	

mean	time	
	
	
	
	
sidereal	time		



8	Collection	du	Bureau	des	longitudes	Bibliothèque	de	l’Observatoire	de	Paris	IAU@100,	IAP/Observatoire	de	Paris:	Oct.4,	2019		

Instruments for measuring and keeping time 

Régulateur astronomique à seconde Bréguet, 
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Paris	watchmakers	taking	time	out	of	the	Paris	Observatory	clock	

1877	



2. The international context (1884-1910) 
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International conferences/services related  
to astronomy, units and time 

•  1875: Convention du mètre, Paris, 17 nations 
 to establish a permanent organizational structure for member governments to act in 
 common accord on all matters relating to units of measurement. 

•  1887: International astrographic conference, Paris, 16 countries  
  when the Carte du Ciel survey was initiated 

 
•  1894: International Meridian Conference, Washington, 25 nations 

•  1896: International Conference on Fundamental stars, Paris,  
   to base the astronomical almanacs in the different countries of the world  
   on identical numerical values for the constants 

 
•  1900: Establishment of the International Service of Latitudes  

   composed of six observatories located near the parallel of 39° 08' north latitude which 
   measured the variation in latitude in order to determine the « polar motion ».  
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The Metre Convention (Paris,1875) 

The	Convention	was	signed	in	Paris	on	20	May	1875	by	representatives	of	17	nations.	As	well	as	founding	the	
BIPM	and	laying	down	the	way	in	which	the	activities	of	the	BIPM	should	be	financed	and	managed,	the	Metre	
Convention	 established	 a	 permanent	 organizational	 structure	 for	 member	 governments	 to	 act	 in	 common	
accord	on	all	matters	relating	to	units	of	measurement.	



The International Meridian Conference (Washington, 1884)  
 

 

•  In the 1860s and 1870s trans-oceanic telegraph cables connected distant 
regions of the world with a delay of only seconds, stable chronometers were 
enabling accurate determinations of marine positions, and there was no 
worldwide agreement on the meaning of these temporal and geographic 
coordinates.  

•  In 1882 the United States Congress directed President Chester A. Arthur to 
inquire of the world about the desirability of creating an international 
agreement on time and longitude.  

•  In 1883 the European geodetic conference endorsed the notion, and the US 
President issued an invitation to meet in Washington DC in 1884. The 
International Meridian Conference. 
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Final Act (1 October 1884) 

•  I. "That it is the opinion of this Congress that it is desirable to adopt a single 
prime meridian for all nations, in place of the multiplicity of initial meridians which 
now exist. » 

 
•  II. "That the Conference proposes to the Governments here represented the 

adoption of the meridian passing through the centre of the transit instrument at 
the Observatory of Greenwich as the initial meridian for longitude. » 

•  III. "That from this meridian longitude shall be counted in two directions up to 
180 degrees, east longitude being plus and west longitude minus. » 

•  IV. "That the Conference proposes the adoption of a universal day for all 
purposes for which it may be found convenient, and which shall not interfere with 
the use of local or other standard time where desirable. » 

•  V. "That this universal day is to be a mean solar day; is to begin for all the world 
at the moment of mean midnight of the initial meridian, coinciding with the 
beginning of the civil day and date of that meridian; and is to be counted from 
zero up to twenty-four hours. » 

•  VI. "That the Conference expresses the hope that as soon as may be 
practicable the astronomical and nautical days will be arranged everywhere to 
begin at mean midnight." 
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International Organization for the Determination of Earth Rotation in the 
20th Century 

 

•  The definition of Universal time was not sufficient because: 
- it does not take into account the motion of the Earth's axis of rotation with 
respect to the Earth, discovered at about the same time and regularly 
measured from 1900; 
- the determination of UT relied on a single observatory  

•  Systematic programs for the regular determination of the motion of the pole 
was organized at the world level, since 1899, by the "International Service of 
Latitudes  » (SIL). These were taken into account in the determination of UT. 

•  From the late 19th century, the observations (latitude, then latitude and UT) 
used were obtained from star observations, which are assumed to have 
known coordinates in a reference catalogue. 

•  Instruments, observing at a fixed zenith distance, or the at the zenith of the  
station (photographic telescope, PZT), have been specially designed to 
improve the accuracy of the measurements. 
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Curve of the motion of the Earth’s rotation pole within the Earth (polhody)  
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778

FIG. 4.

Plane	tangent	to			
the	mean	North	pole	

Period	1900-1905	 Source:	W.	Ebert,	1908	



3. Preparation of the international organisation on time (1910-1913) 
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The 1st step in the foundation of the BIH 

 
•  The creation of the Bureau International de l'Heure (BIH) at the beginning of the 20th 

century, is a consequence of the development of radio time signals which offered the 
possibility of unifying the measurements of Universal Time (UT). 

•  In May 1908, the Bureau des Longitudes started a project to broadcast time signals 
provided by Paris Observatory from the Tour Eiffel. From 1910, UT was disseminated 
by radio time signals from various countries. 

 
•  The exchange of radio time-signals at long distance showed that these signals may 

disagree by 1 to 2 seconds due to longitude errors with respect to the Greenwich 
meridian, errors in the positions of stars, radio propagation time, etc.. 
 

•  It appeared that a much better synchronization might be achieved, on the basis of the 
universal time (UT) recommended by the International Meridian Conference (1884) 

   
•  The need for a « time scale » , also unique, was recognized, as well as the need for the 

creation of a body responsible for unifying time, following Gustave Ferrié's radio 
transmission of time signals. 
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The 1st International Conference on Time (Paris, 1912)  

•  After hearing a report by G. Ferrié, the Bureau des Longitudes (Paris) took 
the initiative to organize a Conférence Internationale de I'heure. 

 
 
•  This International Conference  held in October 1912 at the Paris 

Observatory, where 16 countries were represented, was chaired by 
Guillaume Bigourdan, President of the Bureau des longitudes. 

•   Each of the 16 countries was represented by delegates: 
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Guillaume Bigourdan 
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Bureau des longitudes: Procès-verbaux des séances 

Procès-verbal de la séance du 27 Mars 1912 
Présidence de M. Bigourdan Président 

 
M. Poincaré donne lecture de la lettre & de la 
note préparées par la Commission nommée à 
cet effet, pour être envoyée à M. le Ministre, 
en vue de la réunion d'une Conférence 
spéciale, faisant suite au prochain Congrès de 
Londres, pour discuter la question d'un service 
international de l'heure. Après adoption, il est 
décidé en outre que M. Poincaré voudra bien 
faire une démarche personnelle auprès de M. 
le Ministre des Affaires Etrangères pour 
insister sur l'urgence d'une solution. 

Minutes of the meeting of March 27, 1912 
Presidency of Mr Bigourdan President 

 
Mr. Poincaré reads the letter and the note 
prepared by the Commission appointed for 
this purpose, to be sent to the Minister, in 
view of the meeting of a special conference, 
following the next Congress of London, in 
order to discuss the issue of an international 
service of the time. After adoption, it is 
decided that Mr. Poincaré would like to 
make a personal approach to the Minister of 
Foreign Affairs to insist on the urgency of a 
solution. 
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Credit: scanned minutes “Séances des 27 mars et 8 mai 1912”, Les procès-verbaux du Bureau des longitudes, 
 http://purl.oclc.org/net/bdl/items/show/14887	 



Bureau des longitudes: Procès-verbaux (extraits)  

Procès-verbal de la séance du 8 Mai 1912 
Présidence de M. Bigourdan 

Le Président profite de la présence de M. le 
Directeur de l'exploitation télégraphique 
pour le mettre au courant des démarches 
faites par le Bureau pour obtenir la 
convocation, à Paris, d'une conférence 
internationale à l'effet de faire adopter la 
station de la Tour Eiffel comme poste de 
transmission des signaux horaires. Il est 
donné lecture à M. Frouin de la note 
adressée au Ministre de l'Instruction 
publique et de la lettre d'envoi. M. Frouin dit 
que le sous-secrétaire d'Etat des Postes & 
télégraphes a répondu au Ministre des 
Affaires Etrangères qu'il serait préférable de 
réunir une conférence spéciale à Paris que 
de porter la question devant la conférence 
qui doit se réunir à Londres le 4 juin. Il serait 
à désirer que les invitations fussent reçues 
par les puissances invitées avant l'ouverture 
de la conférence de Londres. 

Minutes of the meeting of March 27, 1912 
Presidency of Mr Bigourdan President. 

The President took advantage of the 
presence of the Director of Telegraph 
Operations to acquaint him with the steps 
taken by the Bureau to obtain the convening, 
in Paris, of an international conference for 
the purpose of adopting the the Eiffel Tower 
as a signal transmission station. The note 
addressed to the Minister of Public 
Instruction and the Letter of transmittal was 
read to Mr. Frouin. He said that the under-
secretary of State for Posts and Telegraphs 
had replied to the Minister of Foreign Affairs 
that it would be better to convene a special 
conference in Paris than to bring the question 
before the conference which is to meet in 
London on June 4th. It is to be hoped that 
invitations will be received by the invited 
powers before the opening of the London 
Conference. 
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Membres	du	Bureau	des	longitudes	
(suite)	
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•  The conclusions of the 1st International Conference on Time  were as 

follows: 

–  It was decided to establish A permanent commission, the « Commission 
Internationale de l'Heure », and an executive body, the « Bureau 
International de l'Heure ». 

–  On the proposal of a delegate, the Bureau (the BIH) was provisionally 
installed at the Paris Observatory.  

–  This new service, the Bureau International de l’Heure, hosted by the 
Paris Observatory, was entrusted with the task of coordinating the 
results, verifying and broadcasting UT.  

•  Then,  

–  An attempt was made to regulate the international status of the Bureau 
through the creation of an international convention.  

–  A second international conference on time, a diplomatic conference, 
held in October 1913, at Paris Observatory, a draft convention and 
statutes were set up. 

 
IAU@100,	IAP/Observatoire	de	Paris:	Oct.4,	2019		 34	

The (non-official) foundation of the BIH 
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The 2d International Conference on Time (Paris, 1913) 

Xxx	
	
xxx	
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One	example	
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4)	The	«	non-official	»	BIH	at	Paris	Observatory	(1913-1919)	



The BIH during the period 1912-1919 
 
•  At the end of the international diplomatic conference, a diplomatic convention 

gathering the signatures of 26 states constitutes the International Association of 
the time of which the Executive Committee maintains the BIH in the premises of 
the Observatory.  

•  The French government, during the time of the convention, puts at the disposal of 
the BIH a first-class radiotelegraph station by sending time signals. 

•  The Director of the Paris Observatory was invited to organize immediately the 
Bureau, although the convention was not yet ratified by the member countries. 

•  Unfortunately, the international community had to face more vital problems and 
the convention was never ratified. The international committee asked Benjamin 
Baillaud, Director of Paris Observatory, to implement the BIH. 

•  Benjamin Baillaud took the effective management and operation of the BIH from 
1912 up to 1919 at Paris Observatory. 

•  During World War I, he implemented a backup site in Lyon, connected with a local 
radio broadcasting station, in case the Paris site would have to be discontinued.  
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Instruments for time measurements and diffusion 

•  Astronomial instruments astronomiques for the astronomical determination of time : 
transit instrument, zenithal tube, etc. 0.1 s pour one night. 

•  Electric chronograph, between the astronomical instruement and the clock : register 
the instant of contact; chronographe imprimant Gautier-Prin: précision de 0.01 s. 

  
•  One fundamental clock for keeping time between the astronomical determinations 

•  Instruments for diffusion ordered by the fundamental clock: synchronized clocks, 
receptors, transmitters of radio-electric time signals. 
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Fundamental clock 
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Chronographe, Observatoire de Besançon. 
Paris 1906, P. Gautier  

©	Inventaire	général,	ADAGP,	2004	
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Credit:	Observatoire	de	Paris	Antenna	receiving	time	signals	at	BIH		
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5)	The	official	foundation	of	the	BIH	(Juillet	1919))	



The foundation of the BIH within the international Unions 

 
•  In 1919, it was decided to make the BIH the executive body of the 

International Commission of Time, one of the commissions (C 31) of the 
newly founded International Astronomica Union (IAU).  

•  The Bureau International de l’Heure (BIH) at the Paris Observatory in 
1919 was in charge of coordinating the transmission of radio time signals.  

•  B. Baillaud was the first official director, and then G. Bigourdan. 

•  The BIH routinely published the difference between the time signals 
broadcasted by radio stations and the astronomically determined time, 
which relied on astronomical observations of star transits to set clocks. 

 
•  In 1922, The International Union of Geodesy and Geophysics (IUGG) 

became partially responsible for maintenance of the Bureau. 
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Resolutions IAU Finance commission 
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1922	

1928	

1925	



Comments on the administration of the BIH  
(according to Guinot 2000) 

•  The initial organization prepared for time was quite similar to that of the 
Metre Convention (1875). With its failure, the BIH had lost the opportunity 
of becoming an intergovernmental body with a truly international founding.  

•  The grant from the IAU, with later a contribution from IUGG, was 
becoming more and more insufficient and was then replaced by grants 
from the ICSU (FAGS) and UNESCO which, although essential for the 
freedom they offered, covered only a few percent of the total expenditures.  

•  The generous support of the Paris Observatory never failed and towards 
1980, it covered the quasi-totality of the cost of the Bureau.  

•  In 1988, the Time component of the BIH was transferred to the BIPM while 
the Earth’s rotation component was included in the International Earth 
Rotation Service (IERS) created at that time.  
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