The origins and early years of the
Metre Convention and the BIPM

Terry Quinn
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Fig. 1. — L’une des extrémités de la Toise du Pérou ou de I’Académie
(1735).

La division comprend un premier intervalle de 1 pouce
(27,07 mm) subdivisé en 12 lignes (2,256 mm) puis cing intervalles
de 1 pouce el ensuite des intervalles de 3 en 3 pouces jusqu’a l'autre
extrémité. On voit aussi l'un des points de la «Toise a pointsy.

Le couvercle de la boite de cet etalon porte l'inscription Toise de
I’Académie qui a servi a mesurer la grandeur du dégré sous I’Equateur
et sur laquelle ont été réglées les toises qui ont été envoiées, par ordre
du Roy, dans les principales villes du Royaume, précédée d’une
gravure d’armoiries avec la devise Invenit et Perficit.




“Toise du Pérou™ from the “Académie.” conserved in the “Observatoire de Paris.”” On the
right, the plate attached to the case.



The Second International Conference for the Measurement of Degrees in Europe
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Berlin October 1867 (the first having been in Berlin in 1864)
The Conference made 10 Recommendations:

On the need to compare standards of length and obtain new comparators

Set up a special commission to oversee this

Start research on the time variation of thermal expansion coefficients of standards
In everyone’s interest to have a single system of weights and measures in Europe
Recommends the metric system

Recommends the metric system without change, opposes the metric foot
Recommends the construction of a new European prototype of the metre to be
based on the Metre of the Archives

Construction to be entrusted to an international commission

Recommends the creation of a European international bureau of weights and
measures

Recommends delegates to bring these Recommendations to the attention of their
governments

Who initiated all this:
Otto Struve from Saint Petersburg and Adolph Hirsch from Neuchatel who formulated the

Recommendations




Otto Wilhelm von Struve (May 7, 1819 — April 14, 1905) was a prominent Russian astronomer,
Director of the Pulkovo Observatory (Saint Petersburg)between 1862 and 1889




Adolph Hirsch 1830-1901
Director of the Observatoire
de Nauchatel

One of the originators of the
Metre Convention and
Secretary of the Comité
international des poids et
mesures from 1875 to 1901
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Claude-Louis Mathieu
1783-1875
Member of the Académie des
sciences
President of the International
Metre Commission 1869-1875

Image Académie des sciences




Général Arthur Morin 1797-
1880
Member of the Académie des
sciences

Director, Conservatoire Impérial
des arts et métiers, Paris

Member of the Comité
international des poids et
mesures 1875-1880

Image Académie des sciences




Wilhelm Foerster 1832-1921
Director of the Berlin
Observatory

President of the Comité
international des poids et
mesures 1891-1920
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Jean-Baptiste Dumas
1800-1884
Member of the Académie des
sciences

President of the Special
Commission of the Diplomatic
Conference on the Metre, 1
March to 20 May 1875

Image Académie des sciences




Carlos Ibanez de Ibero, Marquis de
Mulhagen 1825-1891

Directeur de l'Institut Geographique de
Madrid

15t President du Comité international des
poids et mesures 1875-1891




“Toise du Pérou™ from the “Académie.” conserved in the “Observatoire de Paris.”” On the
right, the plate attached to the case.



The metre is equal to one ten millionth
part of the quarter of the terrestrial
meridian

The kilogram is equal to the mass of a
decimetre cube of water at the
temperature of melting ice

The quarter of the terrestrial meridian,,
deduced from the measurements of Pierre-
Francois Méchain and Jean- Baptiste
Delambre, was:

5 130 740 toise du Pérou, thus

1 metre = 443,296 lignes of the toise du
Pérou

What was the definition of the metre?
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The kilogram is the mass of one cubic
decimetre of water at the temperature of
melting ice.

The kilogram is the mass of the Kilogram
of the Archives.

What was the definition of the kilogram?
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One of a set of fifty Sevres vases made
for members of the International Metre
Commission 1872

Eugene Peligot was a French member of
the Commission and was later much
involved in the preparation of the Pt-Ir
alloy for the metres and kilograms
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Image BIPM

Casting of one of the 1874 Conservatoire alloys in the presence of high
dignitaries including the President of the Republic.



The International Prototype of the Kilogram K
No. Il of a set of three made by Johnson-Matthey in London in 1879, chosen as

the one closest in mass to that of the Kilogram of the Archives
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Prussian war of 1870

The Pavillon de Breteuil in 1875,
damaged during the Franco-
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Portrait du baron de Breteuill montrant de la main
droite les plans des hopitaux du nouvel Hortel-Dieu
(cliché chateau de Breteuil, d'apreés une copie,
par Laurent Mosnier (1743-1808), du rableau

EEH t“-.il'”fi rI._'::lIF.I.'I'II au Louvre)
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Pavillon de Breteuil c 1930
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The BIPM in the 1930s
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Image BIPM

The Observatory in 1929
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The vault of the prototypes containing the International prototypes of the metre
and the Kilogram plus their official copies. This was replaced by a modern safe in

Photo BIPM the 1990s
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The storage and carrying case of prototype metres
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Plate 18: The Bunge balance, installed in 1879 was designed to compare 1 kg prototypes in vacuum, not easy to use and few
vacuum studies were made, it still exists at the BIPM, Travaux et Mémoires, Vol IX, 1898. (Courtesy BIPM.)
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Plate 17: The Ruprecht No. 1 balance, installed in Room 5 with all the other
balances, was the principal balance for the comparison of 1 kg prototypes from
1878 until 1973, it still exists at the BIPM, Travaur et Mémoires, Vol |, 1881.
(Courtesy BIPM.)
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he hydrogen gas thermometer used to produce the 1887 normal hydrogen scale
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“From the very beginning of the International Committee it has been
generally recognized to be of fundamental importance to determine
the relation between the metric units and some basic fundamental
constants that one can deduce from natural phenomena”.

Extract from report of the 1891 meeting of the International Committee for
Weights and Measures when it was decided to invite A.A. Michelson to come to
the BIPM to measure the wavelength of the red light of cadmium in terms of
the International prototype of the metre.




Interferometer built and used at the BIPM in 1892 by A. A. Michelson for the
measurement of the metre in terms of the wavelength of the red radiation of

Image BIPM cadmium

1 metre =1 553 164.13 A,




Ole-Jacob Broch (1818-1889)
Norwegian
Director 1879-1889

René Benoit (died 1922)
French
Director 1889-1915

Charles Edouard Guillaume
(1861-1938)
Swiss
Director 1915-1936

Broch carried out much of the
work in calibrating the 40 new
metre standards in the 1880s but
died of pneumonia six months
before the 1%t General Conference
on Weights and Measures

Benoit worked with Michelson in
1892 to measure the wavelength
of cadmium light in terms of the
metre and later in 1906 made
much more accurate
measurements with Fabry and
Perot

Image BIPM

Guillaume was one of the first
scientific staff at the BIPM. He
worked on thermometry and later
on alloys of nickel. He was
awarded the Nobel Prize for
Physics in 1920 for his discovery of
invar
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The CIPM on the steps of the Grande Salle at
the BIPM September 1894




T DR

A
i

The CIPM on the steps of the same Grande Salle one hundred years later in 1994
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Image BIPM

The BIPM ¢ 2002
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Pavillon de Breteuil 2002
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