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NINTH INTERNATIONAL CONFERENCE 
MEASURES 

OF WEIGHTS AND 

T HE ninth International Conference of Weights 
and Measures was held in Paris in October last. 

Under the terms o the international treaty known 
as the Conv tio u Metre, these Conferences should 
be held eve I¥¢· But on this occasion the 

· have taken place in the 
hl had to be deferred, owing to the 

Seco •world ar, until 1948, with the result that 
the n al interval was increased to fifteen years. 

In the meantime the International Bureau of 
Weights and Measures at Sevres had pursued its 
activities, though not without difficulties both 
financial and technical, due to the abnormal con
ditions of the times. In particular, the International 
Committee which governs the Bureau under the 
general authority of the Conference was also unable 
to meet between 1937 and 1945. It will be appreciated 
that, in these circumstances, many changes had 
occurred in the interval, and the 1948 Conference had 
before it an unusually heavy agenda. 

The opening session took place in the Salon 
d'Horloge at the Ministry of Foreign Affairs in 
Paris, under the presidency of the French Foreign 
Minister, M. Robert Schuman. Subsequent meetings 
were held at the International Bureau under the 
presidency of M. Henri Villat, the president, or 
his deputy, M. Louis de Broglie, the permanent 
secretary of the Paris Academy of Sciences. The 
members were also entertained by M. Vincent Auriol, 
the French President, at an informal reception at the 
Elysee. 

The Conference was attended by fifty-five repre
sentatives of twenty-eight States adhering to the 
Convention. Only five States were unable to send 
delegates : two of them, Germany and Japan, 
because, at the time, they were without autonomous 
Governments. Great Britain was represented by Sir 
Charles Darwin, director of the National Physical 
Laboratory, Mr. H. Barrell, the official delegate, and 
Mr. J. E. Sears, president of the International Com
mittee, which was in session concurrently with the 
Conference and functioned in an advisory capacity. 
It will doubtless be remembered that the Inter
national Committee itself enjoys the assistance of 
three technical consultative committees, for elec
tricity, for photometry and for thermometry and 
calorimetry. 

The first session was purely formal, being confined 
to a speech of welcome by M. Schuman, and replies 
by Mr. Sears and M. Villat. The first business at the 
second session was the establishment of the credentials 
of the official Government delegates who held the 
right of vote for their respective States. At this 
stage there was an intervention by the Russian 
delegation, who objected to the presence of Spanish 
representatives at the Conference ; they directed 
attention to the refusal of the United Nations to 
admit Spain to membership. It was pointed out that 
the Convention du Metre had no connexion with 
U.N.O., that its functions were entirely non-political, 
and that each contracting State, having paid its 
subscription, was equally entitled to participate in 
the proceedings of the Conference. Although the 
Russian delegation formally reserved the right to 
revert to this question, it was not, in fact, raised 
again. 

The Conference then proceeded to the consideration 
of the various items on its agenda. Mr. Sears reported 
on the activities of the Bureau since the previous Con
ference, in 1933, and asked for formal sanction to the 
results of comparisons made, during the past fifteen 
years, of various national copies of the metre and kilo
gram. These results were highly satisfactory. With 
the exception of two kilograms, the masses of which 
were known to have diminished owing to wear, the 
new values, both for the metres and the kilograms, 
agreed, within quantities small enough to be accounted 
for by the combined errors of the two determinations, 
with those ohtained when the standards were first 
authorized in 1889. Incidentally, it was reported 
that the historical Kilogramme des Archives, also 
included as a matter of interest in the recent re
comparisons, showed a diminution of mass of 0·4 
mgm. This caused no surprise, as the material of 
construction of this old weight is known to be 
inferior to that of the international standards. It 
may be remarked that the British Standard Pound, 
the material of which may be supposed to be similar 
to that of the Kilogramme des Archives, has exhibited 
a similar loss relative to the current metric standards. 

Consideration was next given to the possibility of 
the eventual replacement of the material prototype 
standard of the metre, in platinum-iridium, by a 
definition of the unit of length based on the wave
length of light. This is an old proposal which has 
received a considerable impetus in recent years as a 
result of the separation of sensible quantities of 
isotopic materials-in particular of krypton-.34 in 
Germany and of mercury-198 in the United States. 
These isotopic elements provide sources of even more 
homogeneous radiations than the red line of cadmium 
which has hitherto been accepted as the standard of 
reference for spectroscopic measurements, and open 
up the possibility of a new definition of the unit of 
length, free from the objections hitherto urged against 
the use of a wave-length of light for this purpose, 
which would afford the prospect of a clear advance 
in precision. The Conference voted a resolution 
recognizing these facts and inviting the principal 
national laboratories and the Bureau International 
to pursue the study of these new sources with the 
eventual object of establishing such a definition. 

The next subject to be considered was the value of 
the acceleration due to gravity. Determinations at 
the National Physical Laboratory, Teddington, and 
at the National Bureau of Standards, Washington, 
have indicated that the accepted reference value for 
standard gravity, derived from the earlier Potsdam 
determinations, is appreciably in error. All these 
values result from pendulum observations. Experi
ments have already been initiated with the approval 
of the Committee at the Bureau International with 
a view to a new determination by direct observation 
of the movement of a body (a graduated line standard) 
falling in vacuo, using modern techniques for the 
precise measurement of times and displacements. 
Recommendations in nearly similar terms were sub
mitted to the Conference by the Russian and Spanish 
delegations urging the desirability of further gravity 
determinations. Mter discussion, the Conference 
voted a resolution recognizing the interest of the 
work already in hand at the Bureau, and inviting 
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other laboratories which may be in a position to do 
so to undertake comparable measurements. 

On the subjects of electric and photometric units, 
the Conference had little to do except to take note 
of, and confirm, the decision already taken by the 
International Committee, in pursuance of the 
instructions of the previous Conference, that the 
new units should come into force as from .January 1, 
1948. It may be worth while to recall that the 
relationship of the old to the new (absolute) electric 
units is 1 mean international ohm, ilM = 1·00049 
absolute ohm ; 1 mean international volt V M = 
1·00034 absolute volt ; and that the new unit of 
candle-power, which in future is to be designated 
'candela', is defined as "such that the brightness of 
an integral (black body) radiator, at the temperature 
of solidification of platinum, equals 60 candela per 
square centimetre". 

With regard to thermometry, the Conference 
accepted a revised text of the International Tem
perature Scale, recommended by the International 
Committee on the advice of its consultative commit
tee. This is a very detailed statement. It may be 
useful to record that the primary fixed points of the 
scale are: 

Boiling point of oxygen 
Melting point ofice (fundamental point) 
Boiling point of water (fundamental point) 
Boiling point of sulphur 
Solidification point of silver 
Solidification point of gold 

Temperature 
o• c. 

-182·970 
0 

100 
444·600 
960·8 

1063·0 

Temperatures in the revised scale are to be quoted 
as °C. (Int. 1948). It should also be mentioned that, 
after discussion, it was unanimously agreed to 
describe temperatures in this scale as degrees 
"Celsius" instead of Centigrade or Centesimal. 
Objections were raised to both the latter on different 
grounds. 

Turning to a more fundamental question, it was 
agreed that the thermodynamic scale should, in 
principle, be based on a single fixed point, namely, 
the triple point of pure water, which should have the 
value + 0·0100 degree, together with the absolute 
zero, the value of which should be fixed at a later 
date, when more precise measurements are available. 

It was also agreed that the unit of heat should be 
the 'Joule', and it was remitted to the International 
Committee to establish a table relating the value of 
various 'calories' to the .Joule, in accordance with 
the best available experimental data. 

The Conference also referred to the Committee the 
task of instituting an inquiry among all the con
tracting States as to the opinions held with regard 
to the possible formulation of a common practical 
system of units of measurement suitable for adoption 
by all countries using the metric system, and of 
making recommendations. 

Following an initiative of the International Union 
of Physics, the Conference adopted a table of nomen
clature and symbols relating to a selected group of 
quantities which were held to come within its domain. 
It also approved a proposed recommendation that, 
so far as Europe is concerned, words ending in 
". . . illion" should be accepted as referring to 
successive powers of 106• 

Approval was given to a proposed agreement for 
mutual co-operation between the International Com
mittee and the United Nations Educational, Scientific 
and Cultural Organisation on questions of common 
interest. 

The Conference next addressed itself to the 
regulation of the scale of subscriptions for the various 
countries adhering to the Convention. Proposals for 
further extensions of the activities of the Bureau 
were put forward by the Russian delegation and 
referred to the Committee for study. A suggestion 
was made by the Swiss delegate that the Govern
ments of the contracting States might be invited to 
supplement their statutory contributions by voluntary 
donations to facilitate such additional undertakings. 

Finally, the Conference proceeded to the re-election 
of the International Committee. Many members of 
the Committee elected in 1933 have since died. In 
addition to seven former members who retain their 
seats, the following were elected, or re-elected after 
retirement by rule: L. de Broglie (French), G. 
Cassinis (Italian), E. C. Crittenden (American), M. 
Dehalu (Belgian), W . .J. de Haas (Dutch), T. Isnardi 
(Argentine), H. Nagaoka (.Japanese), Z. Rauszer 
(Polish), M. Siegbahn (Swedish). 

The Conference passed in an atmosphere of friendly 
co-operation, and it will be seen that it accomplished 
successfully a large programme of work covering a 
very wide field. 

EVOLUTION OF COLOUR VISION 

A DISCUSSION evolution of colour vision 
took place at al meeting of the Linnooan 

Society on Febru 4. Dr. R . .J. Pumphrey, while 
disclaiming said that it seemed 
fitting that olog@l /should have been invited to 
open the i'o r than a specialist in human 
colour h Yer knowledgeable, since a zoo

e rces a historical outlook, which is 
essential for the ultimate understanding of the 

of functioTl. The evidence available from 
animals other than mammals, though extremely 
relevant, is still scanty ; inferences from structure 
and physiology cannot be relied on. Colour vision 
can only be ascribed to an animal when the intact 
animal, either in the field or in a controlled experi
mental situation, has been shown to exercise a choice 
depending on colour discrimination. Such a test is 
always a matter of extreme technical difficulty, and 
is not applicable to any animal without restriction 
but only to those whose habits and motivation make 
them suitable subjects. In spite of these limitations, 
colour vision has been demonstrated beyond reason
able doubt in a number of insects, notably aculeate 
Hymenoptera, Diptera and Lepidoptera, and a 
number of vertebrates, notably teleost fish, reptiles, 
birds and primates. 

This demonstration leads immediately to two ob
vious questions. To what extent is the fundamental 
mechanism of colour vision similar in these animals ? 
And to what extent is it utilized in a similar way ? 
To the first question, the best available answer comes 
from measurements of the least perceptible difference 
in wave-length (SA) of pure spectral colours as a 
function of wave-length. This function is of identical 
form for man (Wright), pigeon (Hamilton and Cole
man) and minnow (Wolff). The maximum and 
minimum values of occur at the same values of 
wave-length A. For the bee the curve has the same 
general character but is displaced, one minimum 
value of being in the ultra-violet near 3800 A. 
(KUhn). It is reasonable to conclude that in all these 
cases colour vision depends on the existence of three 
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