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TRANSACTIONS OF THE MEETINGS
OF THE
ELEVENTH GENERAL CONFERENCE ON WEIGHTS AND MEASURES

Held in Paris, 1960
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Mr. Emile-Georges Barrillon
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Physics at the Polytechnic School, Turin.
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Department of Commerce and Industry, Seoul.
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Mr. Kee Heum Shin, Third Secretary of the Embassy of Korea, Paris.
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*¥Dr. M. Sandoval Vallarta, Member of the National Nuclear Energy
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*¥Professor Dr. J. de Boer, Director of the Theoretical Physics
Institute at the University, Amsterdam.
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POLAND

Mr. W. Wojtyla, Engineer, President of the National Bureau of
Measures, Warsaw.

Mr. J. Osiecki, First Secretary of the Polish Embassy, Paris.

Professor Dr. J. Rolinski, Scientific Advisor at the National Bureau
of Measures, Warsaw.

PORTUGAL

Mr. F.A. de Alcantara Carreira, Inspector General of Agricultural
and Industrial Products, Lisbon.

Mr. E. Correia de Sousa, Engineer-in-Chief, Bureau of Weights and
Measures, Lisbon.

ROUMANTA

Mr. D. Cizmas, Director General, General Directorate of Energy,
Metrology, Standardization and Inventions, Bucharest.

Mr. N. Ilioiu, Engineer, Deputy Director General, General Directorate
of Energy, Metrology, Standardization and Inventions, Bucharest.

Mr. E. Georgescu, Engineer, Director of the Office of Metrological
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and Inventions, Bucharest.
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cgy, General Directorate of Energy, Metrology, Standardization and
Inventions, Bucharest.

Mr. L. Adrian, Engineer, Member of the Staff, General Directorate of
Energy, Metrology, Stendardization and Inventions, Bucharest.

SPATIN

Mr. A. de Torrontegui Y Suarez de la Vega, Engineer-in-Chief at the
National Department of Legal Metrology, Secretary of the Permanent
Commission of Weights and Measures, Madrid.

Mr. J.M. Lépez Azcona, Delegate of the Department of Industry in the
Permanent Commission of Weights and Measures, Madrid.

Mr. L. Iparraguirre, Engineer in Charge of Weights and Measures
Affairs in the General Directorate of Industry, Madrid.



SWEDEN

Mr. E.G. Rudberg, Professor and Secretary of the Royal Academy of
Sciences, Stockholm.

Mr. B.0.T. Swensson, Director of the Royal Bureau of the Mint and
of the Bureau of Weights and Measures, Stockholm.

SWITZERLAND

Mr. H. Kénig, Director of the Federal Bureau of Weights and Meas-
ures, Bern.

Mr. L. Bischoff, First ‘Secretary of the Embassy of Switzerland,
Paris.

THATLAND

General A. Chaya-Rochana, Ambassador of Thailand, Paris.

Mr. W. Watanakun, Second Secretary of the Embassy of Thailand, Paris.
TURKEY

Mr. T. Carikli, Commercial Advisor of the Embassy of Turkey, Paris.
U.S8.8.R.

Professor V.0. Arutunov, Director of the D.I. Mendeleyev, Institute
of Metrology, Leningrad.

Mr. V.I. Yermakov, Director of the Scientific Institute of Physico-
technical and Radiotechnical Measurements, Moscow.

Mr, I.V. Makarevich, Division Secretary in the Foreign Office,
Moscow. ’

Mr. P.J. Alianaki, Superior Engineer of the Committee on Standardi-
zation of Measures and Instruments of Measure of the U.S5.S5.R.
Cabinet Council, Moscow.

UNITED KINGDCM

Sir Gordon Sutherland, Director of the National Physical Laboratory,
Teddington.

*Dr. H. Barrell, Superintendent, Standards Division, National Physical
Laboratory, Teddington,




Mr. J.H.G. Leahy, Second Secretary, Delegate for Commercial Affairs,
Embassy of Great Britain, Paris.

Mr. D.H. Anderson, Legal Advisor, Foreign Office, London.
UNITED STATES OF AMERICA

*Dr. A.V. Astin, Director of the National Bureau of Standards,
Washington, D.C.

Mr. B. Bock, First Secretary of Embassy.

Mr., M. Van Heuven, Attorney, Office of the Legal Advisor, Depart-
ment of State, Washington, D.C.

Dr. E. Hutchisson, Director of the American Institute of Physics,
New York.

Mr. A. McNish, Chief of the Metrology Division, National Bureau of
Standards, Washington, D.C.

Mr. L. Polk, President, Scheffield Division, Bendix Aviation Cor-
poration, Dayton, Ohio.

Dr. T. Osgood, Scientific Attaché, U.S. Embassy, London.
URUGUAY

Dr. E. J. Palacios, Minister-Counsellor of the Embassy of Uruguay,
Paris.

YUGOSLAVIA

Mr. J. Gizdi¢, Director of the Administration of Measures and
Precious Metals, Belgrade.

Mr. E. Lazar, Engineer, Deputy Director of the Administration of
Measures and Precious Metals, Belgrade.

*Mr. C. Kargachin, Advisor in the Administration of Measures and
Precious Metals, Zagreb,

Dr. F. Av&in, Professor in the Technical Faculty of the University,
Ljubljana.



The following also attended the conference:

Mr. A. Pérez-Vitoria, Delegated by the UNESCO (Scientific Research
Division), Paris.

Mr. Ch. Volet, Director of the International Bureau of Weights and
Measures.

Mr. J. Terrien, Deputy-Director of the International Bureau of
Weilghts and Measures.

The following attended the conference by invitation:

Mr. A. Trabelsi, Director of General Administration, Ministry of
Commerce, Industry, Mines, Handcraft and Merchant Marine, Rabat.

Messrs. M. Costamagna, Director, and J. Jasnorzewski, Assistant,
International Bureau of Legal Metrology, Paris.

Mr. J. Rey, Director of the Revue de Métrologie Pratique et Légale,
Paris.

The scientific personnel of the International Bureau of Weights
and Measures.

CONVOCATION

The Eleventh General Conference on Weights and Measures is convoked
for Tuesday, 11 October 1960.

CONSTITUTION
OF THE GENERAL CONFERENCE ON WEIGHTS AND MEASURES

Convention of the Meter: Article 3

"The International Bureau will operate under the exclusive direc-
tion and supervision of an International Committee on Weights and Meas-
ures, itself under the authority of a General Conference on Weights and
Measures composed of delegates of the contracting Governments."
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Annexed Regulation to the Convention of the Meter: Article 7

"The General Conference mentioned in Article 3 of the Convention
will meet in Paris upon convocation by the International Committee, at
least once every six years.

"Tts mission is to discuss and promote the necessary steps for the
propagation and perfecting of the Metric System, as well as to approve
the new fundamental metroclogical determinations that may have been car-
ried out in the interval between meetings. It receives the report from
the International Committee on the work accomplished, and it then pro-
ceeds to elect by secret ballot one half of the International Committee.

"The votes within the General Conference are by nations, each nation
having the right to one vote. )

"The members of the International Committee have the right to seats
at the meetings of the Conference; they may be delegates of their Govern-
ments at the same time."

AGENDA AND PROVISIONAL PROGRAMS

Inaugural Session at the Ministry of Foreign Affairs
Paris, Tuesday, 11 October 1960, at 15:00 hours

Speech of His Excellency the Minister of Foreign Affairs of the
French Republic.

Response by the President of the International Committee on Weights
and Measures.

Opening speech of the President of the Academy of Sciences of Paris,
President of the Conference.

Subsequent meetings at the Ministry of Foreign Affairs, Paris:

Second Session at 15:00 hours, Wednesday, 12 October.
Third Session at 15:00 hours on Friday, 14 October.

Fourth Session at 15:00 hours on Tuesday, 18 October.
Fifth Session et 15:00 hours on Thursday, 20 October.
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PROVISIONAL PROGRAM'
1. Presentation of credentials by the delegates.
2. Appointment of the Secretary of the Conference.
3. Establishment of a list of the nations belonging to the Conven-
tion and represented at the Conference; indication of the names of the

delegates authorized to vote for each of the nations.

k. Report of the President of the International Committee on the
work accomplished since the Tenth General Conference.

5. Proposal of the International Committee: modification of the
Convention of the Meter and of the Annexed Regulation.

6. Proposal of the International Committee: creation within the
International Bureau of a Section for Standards for Measures of ionizing

radiations; funds for installation.

7. Proposal of the International Committee: change in the defini-
tion of the meter.

8. Confirmation of the change in the definition of the second.

9. Determination of the absolute value of the weight of the normal
atmosphere.

10. Other works of the International Bureau.

11. Activity of the Consultative Committees.

12, Presentation of the new edition of the text of the Interna-
tional Temperature Scale of 1948; designation of this scale. Scale of
the helium vapor-tension thermometer.

13. International System of Units.

14. Report on recent progress of the Metric System.

15. Additional contributions.

16. Other proposals of the Delegates and of the International
Committee.

17. Signing by the Delegates of the new Convention containing the
modification of the Convention of the Meter and of the Annexed Regulation.

lSee page 22 of the Definite Agenda.
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18, Endowment of the International Bureau. National populations.
Establishment of the table of distribution of the contributions.

19. Partial renewal of the International Committee.

20. Miscellaneous questions.

PROPQSALS OF THE INTERNATIONAL COMMITTEE

. (5) Convention Containing the Modification of the Convention of
the Meter and of the Annexed Regulation

In 1954, the Tenth General Conference instructed the International
Committee to continue with the examination of the intended modifica-
tions. After an inquiry, the International Committee proposes to the
General Conference the signature of a new Convention containing the
modification of the Convention of the Meter and of the Annexed Regula-
tion; this new Convention will supersede the International Convention
signed at Sévres on 6 October 1921 for the purpose of modifying for
the first time the initial Convention of 20 May 1875.

The following are the two principal changes proposed in the Conven-
tion of the Meter:

1. The "Convention'" and the "Annexed Regulation" should be clearly
differentiated: thus the Convention cannot be modified except by common
accord, which is to say by unanimous vote (Article 12 of the Convention),
whereas the Annexed Regulation should be voted by the General Conference
by a majority of three-quarters of the votes so that the adaptation of
the operation of the International Bureau to the progress of science may
not be delayed.

2. The role of the International Bureau defined in Article 6 (1875)
of the Convention, which was limited originally to measures of length
and mass, was extended by Article 7 (1921) to include electrical meas-
ures. The extension to the standards of measure for ionizing radiation,
standards necessary for research on nuclear energy, is now requested by
several nations. The International Committee proposes as a result that
Article 7 (1921) be replaced by a less limiting article.

The following are the principal changes proposed in the Annexed
Regulation:

The annual endowment of the International Bureau has always been
decided by the General Conference, but its decision was valid only pro-
vided none of the contracting nations expressed a contrary view (Article
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6 (1921) of the Regulation). Since this right of veto is considered
beyond the scope of an organization of a purely scientific character,
the International Committee proposes that the majority of three-quarters
of the votes be required to approve the amount of the endowment.

In response to a number of requests, the International Committee
proposes after due study to include in the new Article 6 of the Regula-
tion a method of calculation of the contributions that will be more
flexible and more equitable than the one prescribed at present by Ar-
ticle 20 (1921). In the proposed method of calculation, each nation is
charged with a number of contributive units determined from a table
drawn up on the basis of the populations of the member nations. The
General Conference may grant to the nations requesting it reductions up
to 50 percent, account being taken of the national income.

A modification is proposed to Article 8 (1921) of the Regulation
in order to make more effective the renewal of the members of the Inter-
national Committee by replacing the drawing of lots by considerations
of seniority.

The election of a Vice President of the International Committee
should be included in Article 9 (1921).

It is proposed in Article 12 (1921) of the Regulation that in
votes taken within the International Committee, the vote of the Direc-
tor of the Bureau should be consultative and not deliberative.

In Article 19 (1875) of the Regulation, the Committee proposes
that the financial report be accompanied by a report by an approved
certified public accountant, and that the Committee should decide which
resolutions should be translated and published in languages other than
French.

Article 20 (1921) is eliminated and replaced by the clauses pro-
posed for Article 6.

Article 21 (1875) has become useless.

Article 22 (1875) of the Regulation is eliminated; its text is
incorporated in the first paragraph of Article 5 of the Convention.

The complete text of the proposed modifications is given in Annex
1, page 106.

The Govermments of the high contracting parties are invited to
give their delegates at the Eleventh General Conference the necessary
instructions and powers to permit them to discuss and sign validly the
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new Convention. This new Convention will be submitted, as the previous
ones were, for the ratification of each signatory nation.

(6) Creation of a Section for Standards of Measure for Tonizing
Radiations; Funds for the Installation

At its session of October 1958, the International Committee approved
the following Resolution:

The International Committee on Weights and Measures,

informed of the need felt with increasing sharpness by national
laboratories and by various other scientific organizations for an im-
provement in the international situation concerning the coordination of
standards of measure of ionizing radiations,

recognizing that this need could be met by an extension of the ac-
tivities of the International Bureau,

decides to appoint a Consultative Committee on Standards of Measure
for Tonizing Radiations, its immediate mission to be the establishment
of a program of work for the International Bureau and of an inventory
of the material and personnel together with an estimate of the funds
needed for the installation and its operation, and requests the Consul-
tative Committee to present its report to the International Committee
before 1 July 1959.

This Consultative Committee met in April 1959; its report to the
International Committee (Minutes C.I.P.M., 27, 1960, p. R Lk) contains
Recommendation No. 1 as follows:

The Consultative Committee for Standards of Measure for Tonlzing
Radiations recommends that the duties of the International Bureau of
Weights and Measures be extended to include the domains of radioactivity
and ionizing radiations and that it be the central organism for:

1. +the definition of measures and units,

2. +the establishment of international standards of measure for
ionizing radiations, including neutrons,

taking into account the results of laboratories and national, interna-
tional, and other organizations.

The International Bureau gives full support to this recommendation;
the International Bureau is actually the most desirable place of
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centralization and coordination, because it already possesses standards
of other physical dimensions that will be required for the new mission
that it contemplates, and because the relations it maintains with na-
tional lsboratories can be extended immediately to cover this new domain.

Since this has already been done at the time of the recent exten-
sions to electricity and photometry, the role of the Committee of the
International Bureau will be limited to the definition of measures and
units and to the coordination of the standards of fundamental measures;
as in electricity and photometry, the effectiveness of the action of
the International Bureau will be achieved by means of competent person-
nel and a laboratory.

Consequently, the International Committee proposes the creation at
the International Bureau of Weights and Measures of a laboratory composed
of three sections, as follows:

A section of X-ray and 7-ray dosimetry equipped with material esti-
mated to cost 225,000 gold francs;

A section for the absolute measurement of activities equipped with
material estimated to cost 180,000 gold francs;

A section for the measurement of neutron flux equipped with material
estimated to cost 150,000 gold francs, to be completed shortly by mate-
rial for the measurement of thermal neutrons at an estimated cost of
240,000 gold francs.

The building required to house this laboratory covers 500 square
meters, its estimated cost being 600,000 gold francs.

The International Committee proposes, then, that the member nations
make available a special contribution of 1,395,000 gold francs for
building and equipping the proposed laboratory.

(7) Change in the Definition of the Meter

In its Resolution No. 1, in 1954, the Tenth General Conference
renewed its invitation to the great laboratories of the International
Bureau to continue as actively as possible its research on monochromatic
radiations so that the Eleventh Conference would be able to make a defi-
nite decision. These studies have been made successfully by the Inter-
national Bureau. Though future progress is foreseen, the International
Bureau proposes the immediate adoption of a standard 10 to 100 times
more precise on which tests have already proved satisfactory. Therefore,
it submits the following proposed resolution to the Eleventh Conference:
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Proposed Resolution No. 1
The Eleventh Conference on Weights and Measures, considering,

that the International Prototype does not define the meter with
sufficient precision for the actual needs of metrology,

that it is, in addition, desirable to adopt a natural and indestruc-
tible standard, decides:

1. The meter is the length equal to 1,650,T763.73 wavelengths in a
vacuum of the radiation corresponding to the transition between the
levels 2p; and 5d5 of the atom of krypton 86.

2. The definition of the meter in force since 1889 based on the
International Prototype in iridium-platinum is abrogated.
Proposed Resolution No. 2

The Eleventh General Conference on Weights and Measures invites the
International Committee on Weights and Measures to:

1. establish instructions for putting into practice the new defi-
nition of the meter;

2. continue the studies undertaken for the purpose of improving
the standards of length.

(8) Confirmation of the Change in the Definition of the Second

Pursuant to instructions it received from the Tenth General Confer-
ence, the International Committee adopted, at its meeting in October
1956, Resolution No. 1 as follows:

In view of the powers conferred on it by the Tenth General Confer-
ence on Weights and Measures by its Resolution No. 5,

The International Committee on Weights and Measures, considering,

1. that the Ninth General Assembly of the International Astronomic
Union (Dublin, 1955) issued a favorable opinion for the adoption of the
second of the tropical year;

2. +that, according to the decisions of the Eighth General Assem-
bly of the International Astronomic Union (Rome, 1952), the second of
time of the Ephemerides (T.E.) is the fraction



17

12,960,276,813
408,986,496

. 1079

of the tropical year for 1900 January O to 12 hours T. E.,
decildes:
"The second is the fraction
1/31,556,925. 9747

of the tropical year 1900 January O to 12 hours of the time of the
Ephemerides."

The Eleventh General Conference is requested to ratify this
definition.

(18) Budget of the International Bureau

The International Committee finds it is impossible for the Inter-
national Bureau to fulfill its task satisfactorily without an increase
in its budget. The situation is that the precision of measurement to
be demanded of it now is beyond the possibilities of the instruments
it possesses; for example, the comparator for standards of the divi-
sions of the meter and of the full meter to be installed in 1960 will
cost some 233,000 gold francs, and installation costs, with extra equip-
ment, will be approximately 125,000 gold francs. A more serious problem
is that physicists of high quality should be employed forthwith: they
are very hard to obtain.

At the same time, a further staff of ten persons should be fore-
seen for the new laboratories for measurement of ionizing radiations,
four of them to be physicists of the highest possible qualifications.
The International Committee proposes, therefore, that the annual budget
of the International Bureau be increased to 900,000 gold francs during
the next six years.

OBSERVATIONS ON SOME OF THE OTHER POINTS OF THE PROGRAM
(9) The Absolute Determination of Gravity and the Normal Atmosphere
A new absolute determination of g was achieved in 1958 by the Inter-

national Bureau. According to these measurements, the values of g ex-
pressed in the Potsdam system would be too great by 13 milligals.
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Analogous measurements are being made presently at different labo-
ratories; it would be best to await the results before changing the base
.of the international gravimetric system. The General Conference may,
however, wish to consider the repercussions of this future change on the
value of the normal atmosphere and make & decision on the matter.

(10) Other Work of the International Bureau

The following tasks were carried out from 195k to date in addition
to the measurement of g:

a) New determinations of the meters of the Bureau in comparison
to the International Meter; comparisons of national meters before and
after marking off.

b) Comparisons of kilograms of different nations and of the Bureau.

¢) International electrical comparisons from 1955 and 1957. Organ-
ization of international comparison of the standards of electric capacity.
Construction and study of prototypes of ohm standards of pure metals.

d) International photometric comparisons of 1957.

e) Organization of the international comparison of thermometers
based on the resistance of platinum. Continuation of studies of preci-
sion mercury thermometers of fused quartz.

f) Research on monochromatic radiations envisaged for the defini-
tion of the meter, the conclusion being that krypton 86 radiation is
superior to the others tested; research on the methods of production
and utilization of this radiation.

g) Study of the design of a comparator using photoelectric micro-
scopes with interferential measurement for standards of measure of the
divisions of the meter and of the full meter.

h) Study of the design of an absolute mercury manometer.

(11) (12) Activity of the Consultative Committees

The International Bureau organized the sessions of the six consul-
tative committees that are preparing the coordination of the work of the
International Bureau with other laboratories and supplying the technical
information necessary for preparing the resolutions of the International
Committee.
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Within the work done by the consultative committee on thermometry,
the International Bureau participated in preparing an amended text of
the International Temperature Scale of 1948, In addition, the Inter-
national Committee approved in 1958 the new scale for the helium vapor-

tension thermometer (Scale uHe 1958).

(13) International System of Units

The General Conference will examine the proposals adopted by the
Tnternational Committee in 1956 and 1958 concerning:

a) the denomination "International System of Units;"
b) the abbreviation "SI" in all languages to denote this system;
c) the list of supplementary and derived units;

d) the prefixes: tera, giga, nano, pico.

(15) Additional Contributions

Two other nations made their voluntary contribution after the Tenth
General Conference. An accounting will be presented of the use to which
the funds received by the International Bureau were put.

(16) Other Proposals of the Delegates and of the International
Committee

The delegates from the member nations are requested to immediately
make known their wishes and the proposals they wish to submit to the
Eleventh General Conference by sending them to the International Committee
on Weights and Measures as soon ag possible.

February 1960

For the International Committee on Weights and Measures,
Pavillon de Breteuil, S&vres (Seine-et-Oise):

G. Cassinis, A. Danjon,
Secretary President
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COMPLEMENT TO THE CONVOCATION OF FEBRUARY 1960

Proposal for the Modification of the CONVENTION OF THE METER and of
its Annexed Regulation (Point 5 of the provisional program)

At the February 1960 Convocation (pages 12 to 1L), we had the
honor to present to the Governments of the high contracting parties the
proposals of the International Committee on Weights and Measures for
the modification of the Convention of the Meter and its Annexed Regula-
tion. The new texts proposed by the International Committee are given
in Annex 1, page 106.

The International Committee examined at the sessions held on 10
and 11 May 1960 the observations received by the members of the Inter-
national Committee regarding these proposals.

The International Committee has been requested by two of its mem-
bers to transmit to the high contracting parties the following proposal
made by the U.S.S.R. regarding the first paragraph of Article 8 of the
proposed Regulation.

Proposal of the U.S.S.R.

"The International Committee mentioned in Article 3 of the Conven-
tion is made up of 20 representatives of the nations elected by the
General Conference on the basis of an equitable geographic distribution.
Each nation so elected names its representative, who should be a speci-
alist in the domain of scientific metrology, to work with the Interna-
tional Committee. ZEach elected state names a single representative.
The nations elected as members of the International Committee continue
their functions until the elections by the General Conference of new
member-nations on ‘the Committee."

The International Committee studied this proposel of the U.S.S.R.
and decided to make no decision on it before the next session set for
4 October 1960.

The International Committee wishes to state, however, that it does
not foresee any change in the spirit of Article 3 of the International
Convention of 6 October 1921, which states the following:

"Each nation may adhere to the present Convention by signifying
such adhesion to the French Government, which will inform all the par-
ticipating nations as well as the President of the International Committee
on Weights and Measures of the adhesion. Every new accession to the Con-
vention of 20 May 1875 will carry with it automatically adhesion to the
present Convention."
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Only the wording should be edited so that this article may be in-
serted correctly in the new Convention.

The International Committee reminds the high contracting parties of
its request for them to address their commentaries on the proposal for
modification of the Convention of the Meter and Annexed Regulation before
1 June 1960 to the Director of the International Bureau of Weights and
Measures, Pavillon de Breteuil, Sevres (Seine-et-Oise).

Considering the importance of the questions to be studied, the
International Committee decided to postpone until 1 July 1960 the time
limit for presentation of these commentaries.

Crestion of a Section of Standards of Measure of Ionizing Radia-
tions; Funds for its Installation (Point 6 of the provisional program)

Convocation of February 1960 gave an estimate (pages 1h and 15) of
the cost of construction and of equipment of a Section of Standards of
Measure of Ionizing Radiations, stating: "The building required to
house this laboratory covers 500 square meters, its estimated cost being
600,000 gold francs. The International Committee proposes, then, that
the member nations make available a special contribution of 1,395,000
gold francs for building and equipping the proposed laboratory."

This estimate may be changed by the rapid evolution of technology
and by a more detailed study of the project based on the exact location
where the laboratory will be built and on the particular uses to which
its different sections may be put. The International Committee requests
the Consultative Committee on Standards of Measure for Ionizing Radia-
tions to meet in September 1960 for the purpose of establishing a de-
tailed plan of the laboratory. It feels it necessary, however, to impose
a limit to the outlays that will be borne by the high contracting parties,
since this was already done at the time of the creation of the Interna-
tional Bureau in 1875 (Article 5 of the Annexed Regulation).

Therefore, the International Committee proposes to the Governments
to determine that the cost for construction and equipment of the new
laboratory shall not exceed a total of 1,800,000 gold francs.

Miscellaneous Informafion

In reminding everyone that the Eleventh General Conference on Weights
and Measures will open at 15:00 hours on Tuesday, 11 October 1960, at the
Ministry of Foreign Affairs, Paris, thé International Committee wishes
to indicate that the working sessions will be held at 19 Avenue Kléber,
Paris 16, and that simultaneous or deferred interpretation will function
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in three languages: French, English, and Russian.

30 May 1960
For the International Committee on Weights and Measures,
Pavillon de Breteuil, Sevres (Seine-et-Oise):

G. Cassinis, A. Danjon,
Secretary President.

AGENDA OF THE GENERAL CONFERENCE
Eleventh Session- 1960
1. Presentation of credentials by the Delegates.
2. Appointment of the Secretary of the Conference.
3. Establishment of the list of nations belonging to the Conven-
tion of the Meter and represented at the Conference; indication of the
names of the Delegates authorized to vote for each nation.

4. Approval of the agenda.

5. Report of the President of the International Committee on the
work accomplished since the Tenth General Conference.

6. Proposal of the International Committee: Creation at the Inter-
national Bureau of a Section for Standards of Measure of Ionizing Radi-
ations; funds for installation.

7. Proposal of the International Committee: a) Endowment of the
International Bureau; b) Establishment of the allocation of contribu-
tions (national populations).

8. Proposal of the International Committee: Modification of the
Convention of the Meter and its Annexed Regulation.

9. Proposal of the International Committee: Change in the Defini-
tion of the Meter.

10. Confirmation of the change in the definition of the second.
11. Absolute determination of gravity. The normal atmosphere.

12. Other works of the International Bureau.
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13. Activities of the Consultative Committees.

14, Presentation of a new edition of the text of the International
Temperature Scale of 1948; designation of this scale. Scale of the
helium vapor-tension thermometer.

15. International System of Units.

16. Report on recent progress of the Metric System.

17. Additional contributions.

18. Other proposals of the Delegates and of the International
Committee.

19. Partial renewal of the International Committee.

20. Signing by the Delegates of the new Convention contaiﬁing the
modification of the Convention of the Meter and of the Annexed Regulation.

21. Miscellaneous questions.
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FIRST SESSION
OF THE GENERAL CONFERENCE ON WEIGHTS AND MEASURES

Held at the Ministry of Foreign Affairs
19 Avenue Kléber, Paris
at 15:00 hours on Tuesday, 11 October 1960

Mr. Couve de Murville, Minister of Foreign Affairs, opens the ses-
sion with the following address:

"Mr. President, Gentlemen:

"Tradition reserves to the Minister of Foreign Affairs of the French
Republic, guardian of the Convention of the Meter, the privilege of open-
ing the General Conference of Weights and Measures. This is what confers
on me the honor of receiving you here today in the name of the French
Government and of wishing you a most hearty welcome.

"If T read correctly the Annexed Regulation of this Convention, your
conference 'has for its mission to discuss and to promulgate measures
aimed to promote the use of and the perfection of the Metric System, as
well as to approve the new fundamental metrological determinations that
may have been made in the interval between conferences.'!

"This present conference is invested with a special importance within
the framework just outlined, because two essential subjects are contained
in its agenda:

"the adoption of a new definition of the Meter;
"the creation of a Section of Measure of Ionizing Radiations.

"Science and technology have evolved prodigiously since 1875: the
result is that the International Bureau of Weights and Measures is called
upon to determine increasingly more precise units of measure in a con-
stantly greater scientific domain.

"Thus, after having approved at the First General Conference in 1889
the International Prototypes of the Metric System established at the
International Bureau, particularly that of the celebrated Standard Meter
in iridium-platinum kept at the Pavillon de Breteuil at Sevres, your
predecessors were called upon to continue their work on these units for
the purpose of attaining an ever greater precision as well as to extend
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the field of their activities to domains that had not been foreseen when
the International Bureau was founded.

"So far as metric measure is concerned, technological progress and
studies carried out by the International Bureau have brought you today
to asbandon the definition of the meter as a standard measure made of
iridium-platinum and to replace it with this natural and indestructible
prototype consisting of the wavelength of a specific ray of light.
With the new equipment specially built for the purpose, which will be
put to work at once, it will be possible to obtain a precision of meas-
urement never before equalled of the order of one millionth of a
millimeter.

"Within the field of heat, the work carried out according to the
instructions of your Conference on very high and very low temperatures
has led to the establishment of an International Temperature Scale of
constantly greater precision and scope.

"Your predecessors occupied themselves very early in the history of
research on the subject with measurements of the wavelengths of light,
opening up perspectives for measurements of very high precision that
have not yet reached their end.

"In the domain of photometry, a fundamental international unit of
measure has been determined, and the coordination of the works of great
laboratories has been assured.

"In work on expansion of metals, the efforts of metrologists have
resulted in the discovery of Invar, an alloy of highly useful properties
that has had a multitude of scientific and industrial applications.

"In electricity, the progress achieved has led the International
Bureau to envisage the determination and conservation of units of electric
measure. This activity was sanctioned officially in 1921 by a modifica-
tion to that effect in the Convention of the Meter by which the competence
of the International Bureau was extended to cover this field.

"More recently, as a result of the request from the International
Astronomic Union, the International Committee on Weights and Measures has
taken on the task of resolving the definition of the second. Its work
has resulted in a new and more precise determination of this unit.

"Finally, by the natural development of its activity, when the study
of ionizing radiations took on a preponderant place in science, the Inter-
national Bureau was brought at the request of a number of member nations
to study the definition of the units of measure and the establishment and
conservation of the international standards of measure of these radiations.
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"I take this opportunity to recall to you that it was in France
that the determination of the first unit of radiation was made, a feat
for which the entire world has honored the scientists who established
it by giving the unit their name: the curie.

"The question of the measure of ionizing radiations is contained
in the agenda of your Conference in the form of a proposal to authorize
the International Bureau to create a special section for this measure.

"The international organization founded by the Convention of the
Meter in 1875 has thus been directly associated with the progress of
science and with its industrial applications. The generalized use of
machine tools under their most recent form of automation, the standard-
ization of industrial processes on an international scale, all these
achievements result to some extent from the activities of the Interna-
tional Bureau and of your General Conference: for it is thanks to the
ever more precise definitions of the units of measure, of the interna-
tional standards established by the International Bureau, to the work
carried on for the account of Governments and of private entities, that
the high-precision measuring instruments and apparatus at the base of
this industrial expansion have seen the light of day.

"It is well to underline this aspect of international cooperation
achieved thanks to the entirely disinterested activities you are good
enough to undertake in assembling here every six years to ratify the
work of the International Bureau.

"I have no doubt that the dispositions you will adopt will con-
tinue to contribute valuable assistance to science and industry. I am
equally sure your recommendations will help the Governments of the mem-
ber nations to adopt dispositions of their own that will improve their
legislation in matters concerning metrology. In this respect, I am able
to announce to you that France is about to put into effect the resolu-
tion adopted at the Tenth General Conference concerning the international
system of units of measure.

"Gentlemen, I have the honor to declare open the Eleventh General

Conference on Weights and Measures, and I wish you every success in the
pursuit of your work."

Mr. A. Danjon, President of the International Committee on Weights
and Measures replies as follows:
"Mr. Minister:

"Ever since the month of September 1889, the date of the First
General Conference, our sessions have been held at the Pavillon de
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Breteuil, which France placed at the disposal of the International
Bureau of Weights and Measures in 1876. Since then, however, the impor-
tance of scientific metrology has continued to grow, and the number of
nations adhering to the Convention of the Meter has continued to in-
crease; as a result, the auditorium at the Pavillon de Breteuil has be-
come too small to hold its delegates. We turned once more to the French
Government, and you, Mr. Minister, have been kind enough to place at our
disposal for the duration of the Conference this auditorium in which you
do us the honor of receiving us. Allow us to thank you for this gracious
hospitality and for the moral and material aid you have given us in such
generous measure.

"Basic science tends more and more by its applications to govern
the world economy; it even influences decisions of a political order,
Its progress depends closely on the precision of physical measurements,
whence the interest aroused by our work. We are not responsible for the
increase in our activity at the same rhythm as the present physical re-
quirements. My predecessors often deplored the modesty of the resources
of the International Bureau of Weights and Measures whose role is not
only to improve the methods of metrology, but also to unify, by means of
comparisons repeated unceasingly, the standards of the various physical
measures used in national laboratories. It has been found, wmoreover,
that the development of nuclear research and the competition it has en-
gendered throughout the world have made indispensable the unification
of measures of different ionizing radiations, which up to now have not
benefited from the international convention, itself limited heretofore
to the classic measures of length, mass, temperature, and so on. The
International Committee on Weights and Measures hopes the present General
Conference will authorize the International Bureau to proceed with the
verification of precise measurements in the area of radioactivity of
natural elements and radio-nuclides, and of ionizing radiations--X-rays,
Y-rays--on neutrons, as well as to conserve their corresponding standards
of measure. This proposal answers an imperious need and is supported
by an unvarying tradition. All governments look to our decisions in
order to establish in their respective countries the laws concerning
weights and measures. This confidence accorded our organization for the
past 85 years has been merited by the high quality of its personnel and
methods, as well as the fact that its operation is free from all non-
scientific influence.

"The so greatly desired expansion in our activities will require,
of course, an increase in our resources, of which the annual budget is
far from following the upward sweep of budgets for science throughout
the world these past ten or twenty years. This may bring about a revi-
sion of the treaty of 1875, which was amended once in 1921. If it is
not necessary to rewrite it completely, it may be useful to revise it
under a form to be determined. The conference will be called upon,
therefore, to examine a proposal prepared by the International Committee.
The enlargement of the laboratories is included also on the agenda.
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"I shall speak later at the General Conference of the events that
have intervened in the six years since our previous conference. I should
like to mention now, however, that India and the Republic of Korea have
adhered to the Convention of 1875; Japan, which signed the treaty in
1885, has made the metric system obligatory as from 1 January 1959; India,
which adopted the metric system in 1956, is now carrying out a reform of
its system of weights and measures that it hopes to complete in 1966.

If we take note of these adhesions and decisions, we regret, on the other
hand, that Peru, one of the first members, has resigned its collaboration
with us. The expansion of a coherent system of units of measure is a
collective work in which all countries benefit, even those that do not
make a direct contribution to this task. For a country to withdraw is for
it to disregard its own true interests as well as those of science.

"During the past six years, the International Committee replaced
provisionally by co-optation three of its members: Mr. C. Statescu, one
of our delegates since 1929, because of his death; Mr. R. H. Field and
Novel Prize winner, Mr. M. Siegbahn, by resignation. Their replacements
are Messrs. Howlett, Krishnan and Sandoval Vallarta. We mourn the loss
of several honorary members of the International Committee: Messrs. J.E.
Sears, E.C. Crittenden, M. Chatelain, W.J. de Haas, and M. Dehalu. All
of them have rendered signal services to the Committee, J.E. Sears having
been its President from 1946 to 1954 and M. Dehalu its secretary from
1946 to 1952.

"I cannot dwell too long on the scientific work c¢arried out at the
Pavillon de Breteuil under the direction of Mr. Volet, as directed by
preceding Conferences; but how can I pass over in silence the research
directed to prepare for the adoption of a new standard of measure of the
meter? The International Meter of iridium-platinum no longer meets the
demands of contemporary metrology. The Tenth General Conference re-
quested the great national laboratories to continue their study of mono-
chromatic radiations for the purpose of eventually establishing a new
definition of the meter based on the wavelength of a light ray. This
research has been pushed forward in various countries as well as at the
Pavillon de Breteuil, where Mr. Terrien made a complete study of different
radiations. He confirmed with specific details the metrologic advantages
of the radiation 6,057:10"10 m of krypton 86. If the Eleventh General
Conference concurs with the Consultative Committee and the International
Committee, the International Meter at the Pavillon de Breteuil will be
replaced by a krypton lamp and an interferometer. The idea put forth in
1827 by J. Babinet of using a wavelength of light as an indestructible
and easily duplicated standard of length will have become a reality after
133 years of effort, and 67 years after the first precise comparison of
the length of a light wave to the International Meter. If we want to
call this a revolution, we must agree it was one long in the making.
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"Already, as a result of the decision of the Tenth General Confer-
ence, the standard of time has received a new definition, one that
school children may have trouble in remembering '"the second 1s the frac-
tion 1/31,556,925.9747 of the tropical year for 1900 January O to 12
hours of time of the Ephemerides." Of the three fundamental measures of
mechanics, only that of mass is still represented by an artificial
standard: the kilogram in iridium-platinum at the Pavillon de Breteuil.
At the same time, without bringing down on our heads one of these cata-
clysms that haunt us and that could well send everything up in smoke,
it must be confessed that the invariability of this standard smacks some-
what of the miraculous. It is used only rarely in practice for fear of
altering it. Here is a weakness in the metric system that metrologists
must overcome sooner or later.

"But there are other more urgent tasks. They must first resolve
various problems left unsolved in 1954, as well as certain others that
circumstances have brought before us since then. The kind words of
welcome you have been good enough to pronounce in opening the Eleventh
General Conference are for us, Mr. Minister, a great encouragement for
which we are deeply grateful to you."

Mr. E.-G. Barrillon, President of the Conference, delivers the
following speech:

"™Mr. Minister: Gentlemen:

"The Academy of Sciences salutes you through the voice of its
President. It is a great honor for me to find myself in contact with
an assembly of scientists in which the spirit of the metric decimal sys-
tem remains active and alive: the spirit of the French law of 1795.

"Rising to an international level, the Convention of the Meter
signed 80 years later is probably the oldest union devoted to the satis-
faction of a humanity anxious to understand with precision and to arrive
at this understanding by means of debates conducted with complete sin-
cerity and loyalty.

"The articles of the 1875 Convention are still in force for the
most part; they have enabled the International Bureau to develop, to
fulfil the role assigned to it by Article 7, and to expand in consonance
with the progress of science and with the demands to be filled.

"Articles that have proved effective for 85 years may, however, be
improved, and one of the points on the agenda of your conference fore-
sees a modification in the Convention of the Meter, a modification for
which you should draw up your directives by accepting the responsibility
of decisions embracing a span of 80 years; for such is the duration of the
valuable steps in the development of the principles so dear to you.
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"A scientifically more important question will be put to you: it is
that of the meter. The Ninth General Conference had already recommended
the continuation of research in search of a new definition of the meter
based on the wave length of a light ray. Technically, the results may
be summarized in a few words.

"One hundred years after J. Babinet, the direct comparison was pos-
sible of a material length with a light wave for a path difference of
100 millimeters. This path difference was brought to 500, then to 750
millimeters, and even to one meter, by the use of a radiation approaching
infrared. Such was the situation at the time of the Ninth and Tenth
General Conferences.

"The Tenth Conference renewed the invitation to continue the research
on monochromatic radiations in order for the present Conference to be
able to make a definite decision. These studies have now been finished,
and you will be asked to express your confidence in the International
Committee on Weights and Measures, which proposes, with full knowledge of
what it is doing, a new definition of the meter. This definiton extends
to nine figures.

"The definition of the second of time, which has already been
adopted, contains 12 figures. It will thus be easier for school children
to remember the definition of the meter than that of the second; and if
we consulted them, it is probable they would vote in favor of the new
definition of the meter!

"I hope you will show by your votes that if the truth comes often
from the mouths of babes, it comes always from those of metrological
scientists. I also hope you will join with me on this occasion in recog-
nizing the value and the perseverance of the scientists who have at last
reached this long-awalted result, and especially in thanking the President
of your International Committee. You have had the occasion to appreciate
his qualities as stimulator and organizer. He knows better than anyone
the difficulties that arise when it is desired to obtain from foreign
colleagues results of their observations that can be compared directly
to those a person makes himself. He knows better than anyone at the
International Bureau of Weights and Measures how to stimulate physicists
and metrologists; he knows better than anyone at the Bureau International
de 1'Heure how to stimulate astronomers and radio-electricians. 1In
placing him at the head of the International Committee, you have obtained
for yourselves the man you need; this man has given himself over to your
service.

"I conclude by welcoming the representatives from India and from
the Republic of Korea, who join for the first time in your austere work.
They are certainly animated, as you are, with the spirit of our family:
'For all of time and for all peoples.'"
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After a short intermission, Mr. E.-G. Barrillon, as President of
the Academy of Sciences of the French Institute, takes over the presi-
dency of the working sessions.

Mr. Gascuel informs the Delegates of the invitation of the Minister
of Foreign Affairs to a reception to take place at 18:00 hours on 11
October, and to the Opera on 19 October.

At the suggestion of Mr. Danjon, the Conference decides to address
a message expressing their wishes for speedy recovery to Mr. A. Pérard,
Honorary Director of the International Bureau of Weights and Measures,
who presided with great success over the working sessions of the Tenth
General Conference. Mr. Pérard had been designated as Chief of the
French Delegation; however, immobilized at a distance from Paris by
his itate of health, he was forced to excuse himself from the appoint-
ment-.

1. The delegates of the member nations deposit their credentials
at the office of the Conference.

Mr. Arutunov (U.S.S.R.) makes the following statement:

"The Soviet Delegation salutes the Eleventh General Conference and
wishes it success in its important work.

"The U.S.S.R., which is one of the founding nations of this organ-
ization, has always followed with profound respect and great attention
the work of the International Committee of the International Bureau; and
it has always considered it a duty to participate in its work. We are
sure that the work of the present Conference will be crowned with
success.

"Nevertheless, it is regrettable that there are not among us, to
take part in our deliberations, the representatives of the German Demo-
cratic Republic, because the French Ministry of Foreign Affairs has not
thus far granted an entrance visa to the scientists from that nation.

"This fact is even more regrettable for our being very well ac-
quainted with the scientists from the German Democratic Republic, who
have made their own contribution to the solution of a whole series of
problems in metrology. This is not a case, moreoVer, of tourists coming
to France, but of the participation of the delegation of a sovereign
state in the work of an international organization of great importance,
of which the activities are guaranteed by the Convention of the Meter
that is in force.

1The International Bureau learned with great sadness of the death of Mr.
A. Pérard at Valence on 21 October 1960.
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"In expressing our regret on this subject, we believe it is not
yet too late, however, to remedy this state of affairs; and we hope
that the competent French authorities will reconsider their decision
and make it possible for the delegation from the German Democratic
Republic to take part in the work of this General Conference.

"Allow me to salute once more the General Conference and to wish
it success in its work."

The President remarks that efforts have been made by the Interna-
tional Committee on Weights and Measures to make it possible for all
members of the Conference to taske part in it; the office of the Confer-
ence will do all it can to facilitate the arrival of the absent delegates.

2 and 3. Mr. Cassinis, Secretary of the International Committee
on Weights and Measures, 1s elected Secretary of the Conference by
acclamation. He proceeds forthwith to the roll call of the nations
participating in the Conference, asking as he does so that each delegate
who has received the right to vote indicate his name.

The list of delegates authorized to vote is as follows:

Argentine (Republic of) Messrs. Isnardi

Australia Esserman

Austria Stulla-Gotz

Belgium The Ambassador or,
in his absence,
Mr. Jacob

Brazil Cemardellal

Bulgaria Kovachev

Canada Howlett

Czechoslovakia Dostal

Denmark Jensen

Finland Mgkinen

France Fleury or, in his
absence, Mr. Viaud

Germany Vieweg

Hungary Hont1

India Krishnan

Ireland Lennon

Ttaly Cassinis (delegates

his powers to
Mr. Perucca)

er. Camardella arrived a few moments after the establishment of this list.



33

Japan Messrs. Sato or, in his
absence, Mr. Kitera

Korea (Republic of) Kim

Netherlands de Boer

Norway Koch

Poland Wojtyla

Portugal de Alcantara Carreira

Roumanisa Cizmas

Spain Torrontegui

Sweden Swensson

Switzerland Konig

Thailand The Ambassador or,
in his absence, Mr.
Watanakun

Turkey Carikli

U.S.S.R. Arutunov

United Kingdom Sutherland

United States of America Astin

Uruguay Palaciosl

Yugoslavia Gizdic

Thirty-three nations are represented, therefore, out of the thirty-
six adherents to the Convention of the Meter.

k., Approval of the Agenda

The International Commlittee proposes to change the order of presenta-
tion of the different points on the provisional agenda (page 11),,in order
to clarify discussions. The new agenda established by the Committee
(page 22) is approved unanimously.

Mr. Danjon remarks that the proposals concerning the revision of
the Convention of the Meter are numerous and varied; it would be useful,
therefore, to appoint a work group charged with studying and presenting
to the Conference a proposal capable of achieving unanimous acceptance.
In order for this work group to get under way with its task without delay,
he proposes that it be named immediately. The Conference accepts the
creation of this work group and its composition as proposed by the Inter-
national Committee.

Composition of the Work Group
President: Mr. de Boer, Member of the International Committee

Messrs. Camardells (Brazil)
Van Heuven (United States of America)

IMr. Palacios arrived only for the second session.
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Gascuel (France)
Krishnan (India)
Barrell (United Kingdom)
Makarevich (U.S.S.R.)

5. Mr. Danjon, President of the International Committee on Weights
and Measures presents the following report:

Report of the President of the International Committee on the
Work Accomplished Since the Tenth General Conference

"Tn compliance with the Annexed Regulation of the Convention of
the Meter, the International Committee on Weights and Measures 'is in
charge of the direction of the metrological work that the high contract-
ing parties may decide to execute jointly'; it may also 'call on speci-
alists in metrological questions and coordinate the results of their
work'; and finally it is required to present a report of the work accom-
plished to the General Conference. It is this report that I have the
honor to present to you now.

"The activity of the International Bureau of Weights and Measures
has continued to increase during the six years just ended. This is the
normal consequence of technological developments throughout the world
and of the increasingly greater demands for precision. But the out-
standing feature of present tendencies is that the role of international
coordinator of our organization is being constantly increased. The
International Bureau has become the accepted and uncontested center
where the delegates of the metronomic laboratories of the different
nations meet to coordinate their efforts and to discuss the results of
their metrological work. This cooperation of specialists takes place in
the consultative committees created by the International Committee, six
of which are now in existence. Each of these consultative committees
is presided over by a member of the International Committee. It is the
International Bureau that prepares and organizes the meetings at the
Pavillon de Breteuil; it assures also the publication of the minutes of
the sessions and of the papers presented at them.

"The means at the disposal of the International Committee are not
limited, therefore, to the laboratories of the International Bureau: it
is able to execute its coordinating function by collaborating with the
great national laboratories in defining units, in choosing physical
standards, in perfecting methods of measurement, and in maintaining uni-
formity in the results of measurements. As you will be informed shortly,
this function is exercised today in the following domains of physical
dimensions: length, mass, time, electric and photometric measures, and
temperature. It will be extended without difficulty, provided you accept



35

our proposals, to measures of lonizing radiations, X-rays, ¥-rays, radi-
ations of radionuclides, and neutrons.

"Having recalled to you the means at our disposal, let me now report
on the principal results obtained during the past six years.

Length. You requested that a new definition of the meter be prepared.
In 1957, the Consultative Committee for the Definition of the Meter pre-
sented its unanimous conclusions, which allows us to submit for your ap-
proval the proposal for a definition of the meter based on the wavelength
in a vacuum of a nondisturbed atom of krypton 86. This choice from among
the different radiations proposed by various national laboratories is
Justified by a comparative study made at the International Bureau. Other
studies made at the International Bureau as well as in Germany have pro-
vided us with the necessary results to permit recommendation of the regu-
lations for the use of the krypton lamp.

"The International Bureau has prepared itself to meet the require-
ments of increased precision demanded by this new definition. After
several years of study, an interferential comparator has been perfected
to achieve the direct measurenent of the standard graduated measure by
means of the standard wavelength. This comparator is equipped with
photoelectric microscopes with a sensitivity of one micron. It will be
enclosed in a hermetically sealed unit in which the temperature will be
maintained uniform and constant to within a few thousandths of a degree.
You may inspect the comparator at the Pavillon de Breteuil.

"The possibility of an even more precise definition of the meter
should be foreseen as a result of the recent work at the U. S. Bureau of
Standards in Washington. Therefore, the International Bureau is pre-
paring to carry out further experimental work. It will be able to pro-
duce interferences in a vacuum for testing and comparison of visible,
ultraviolet, and infrared radiations.

"A number of national standard meters have been recalibrated; namely,
Nos. 18 and 23 (Germany), No. 20 (Australia), No. 1 C (Belgium), No. 22
(Japan), No. 19 C (Holland), No. 6 C (Roumania), No. 16 (Great Britain),
and No. 11 (U.S.8.R.). The International Bureau measured the length of
these standards before and after recalibration. The precision of these
measurements was improved thanks to a complete comparison with the
meters in use at the Bureau, several of which were also recalibrated,
and to a new addition to the International Prototype Meter.

"All these determinations, together with those made on measures in
steel, nickel, or various alloys show that the imminence of adopting a
wavelength as the expression of the meter has not diminished the interest
in standard graduated measures.
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"In addition, 732 geodesic tapes were measured. The International
Bureau will soon be able to measure its 2h-meter geodesic base line by
means of light interferences.

Masses. The six examples of the international prototype of the
kilogram: K 1, Nos. 7, 8(41), 32, 43, and 47, were compared with each
other. Two new national standards were examined: No. 56 (Union of
South Africa) and No. 57 (India); several others were checked.

"Comparative measurements of the volumetric mass of a stainless
steel cylinder were extended to laboratories in Canada, the United
States, and Great Britain.

Time. The International Committee promulgated a new definition
of the second in 1956 in accordance with the authority given to it by
the Tenth General Conference. A Consultative Committee for the Defini-
tion of the Second was created in 1956 to discuss the questions of
interest to astronomers and physicists concerning a standard time; at
the first session held in 1957, this Consultative Committee carefully
examined the possibilities offered by standards based on atomic fre-
quencies and considered the research program to be carried out to im-
prove the standard of time.

Electricity. In 1955 and 1957, the International Bureau compared
in its laboratories standards representing the ohm and the volt from
the great national laboratories; it is now about to begin the succeeding
comparison. The Bureau checked the electric standard measures of a
number of countries by referring the mean values they maintain to the
standards of the Bureau.

"The standards of electric resistance used for the ohm are of
Manganin, an alloy that is certainly less stable than pure platinum or
mercury. The bureau is patiently improving standards in pure metals and
seems on the brink of achieving precise standard measures in spite of
the high temperature coefficient of these metals, which has been the
cause of failure of previous attempts.

"The Bureau is organizing a comparison of standards of electric
capacity through an exchange program with national laboratories as
decided on by the Consultative Committee on Electricity in 1957.

Photometry. The International Bureau made comparisons in its
laboratories in 1956-1957 of the candela and the lumen of the great na-
tional laboratories. The Consultative Committee on Photometry investi-
gated the differences of 11l percent between the measurements based on
the primary standard of measure of the candela and studied the research
to be undertaken to discover the causes and their remedies. The Inter-
national Committee approved the proposal of its Consultative Committee
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to confide to the International Bureau the task of comparing the
standards of temperature colors in addition to those of photometric
units.

"The International Bureau assisted a number of nations by means of
photometric calibrations and by supplying standard photometric lamps
and receivers of approved quality.

Temperature. Research made by the International Bureau has already
showed the advantages in stability of precision mercury thermometers
encased in fused quartz. Capillary tubes of practically uniform cross-
section, which have long been needed, have been obtained recently.

"These thermometers are insufficient, however, for the determina-
tion of the temperature of standard measures of length with the degree
of precision demanded by the most modern methods of measurement. The
International Bureau has Jjust installed a Smith bridge to mske possible
the use of platinum-resistance thermometers in order to achieve a Prac-
tical International Temperature Scale with a precision of better than one
one-thousandth of a degree. The bridge is hooked up to all the main
rooms of the laboratory.

"The usefulness of the Practical International Scale, which was
adopted in 1927 only with reservations, has become more and more evi-
dent. Great effort has been expended in its improvement by means of
research carried on in different countries and by discussions in the
Consultative Committee on Thermometry. You will find in the documenta-
tion to be distributed to you the amended 1960 edition of the text of
this scale, which the Consultative Committee on Thermometry of the Inter-
national Bureau has practically completed. Experiments are under way
that will make i1t possible for this scale to match better the thermo-
dynamic scale.

System of Units. The International Committee has established in
close collaboration with the national laboratories of the member nations
an international system of units whose use will assure uniformity of the
legal units of measure.

Tonizing Radiations. The International Committee proposes to in-
clude in the program of the International Bureau the coordination of
measures of X-rays and Y-rays, radioactive radiations and neutrons, and
the definition of the corresponding units. The International Commission
of Radiological Units and Measures itself expressed the opinion in 1958
that this field of activity should be turned over to the International
Bureau. All the principal national laboratories of standards have ex-
pressed also the desire that the International Bureau should become the
sole center of official international coordination in the domain of
measures of ionizing radiations, and that it should carry out its unifying
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activities with the same effectiveness as for lengths, masses, electric
and photometric measures, and temperatures. In response to this urgent
demand, the International Committee created in 1958, as authorized by
the Convention of the Meter, a Consultative Committee for Standards of
Measure of Ionizing Radiations, which met twice, in 1959 and in Septem-
ber 1960. In accordance with the recommendations of this consultative
committee, a proposal will be made to you by the International Committee
at a following session for a program of activity and for the equipment
needed at the International Bureau.

"The matters to be discussed at this Eleventh General Conference
are too numerous and too important for me to impose further on your
time. I shall limit the extent of this report, therefore, and remind
you that the work of the International Committee of the International
Bureau is published in the minutes of the International Committee for
your perusal.

"T shall add only a few words on the absolute measure of the ac~
celeration due to gravity achieved at the International Bureau by the
method of free fall in a vacuum as proposed by C. Volet. You know, of
course, that any uncertainty of the value of this unit affects the de-
termination of the ampere and of the units of force, of energy, of power,
and so on. I shall mention, finally, the experiments of J. Terrien,
which will permit the construction of an interferential mercury manometer.

"Whether these achievements were the result of experimental work
in the laboratories of the International: Bureau or the fruit of collabo-
ration organized by the International Bureau as a center of coordina-
tion, the quality and devotion of the scientific personnel of the Bureau
and our method of carrying on international tasks with the help of con-
sultative committees are the principal reasons for their success.

"If you decide to extend the field of our activities to include
standards of measure of ionizing radiations, we are entirely certain
that our activity will be efficacious through the same methods of per-
forming the work, because it will be supported by the small group com-
prising the permanent staff of the International Bureau for certain
laboratory work and by the scientific secretariat of the consultative
committees, and because it assures a harmonious collaboration among the
national laboratories and the International Bureau.

"I shall finish by citing, as is the custom, the list of official
publications of the International Bureau published since 1954, as follows:

— Transactions of the sessions of the Tenth General Conference (1954)
— Recent Progress of the Metric System (1948-1954), by H. Moreau
— Minutes of the International Committee on Weights and Measures,

Vol. 2k (195k4) to Vol. 26 (1958).
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Volume 24 contains the minutes of the 45th session (1954) of the
International Committee with 10 annexes; that of the first session (1953)
of the Consultative Committee for the Definition of the Meter with 16
annexes; and that of the fourth session (1954) of the Consultative Com-
mittee on thermometry with 28 annexes.

Volume 25 contains the minutes of the 46th session (1956) of the
International Committee with 12 annexes.

Volume 26-A contains the minutes of the L47th session (1958) of the
International Committee with 5 annexes, and that of the fifth session
(1958) of the Consultative Committee on Thermometry with 27 annexes.
Volume 26-B groups the minutes of the Consultative Committee for the
Definition of the Second (first session, 1957) with 1L annexes, of Elec-
tricity (eighth session, 1957) with 17 annexes, for the Definition of the
Meter (second session, 1957) with 28 annexes, and of Photometry (fourth
session, 1957) with 12 annexes.

The minutes contain also the obituaries of deceased members of the
International Committee.

The minutes of the first session (1959) of the Consultative Com-
mittee on Standards of Measure of Ionizing Radiations were also published.

The minutes of the 48th session (May 1960) of the International Com-
mittee will be off the press shortly.

Mr. Arutnov (U.S.S.R.) congratulates the Committee of the Interna-
tional Bureau on its work and predicts that the development and importance
of their work will increase rapidly.

He proposes to the Conference a resolution aimed at encouraging
other nations to join the Convention of the Meter, especially those in
Asia and Africa that have recently achieved their independence.

After a discussion in which Messrs. Jacob (Belgium), Astin (U.S.A.),
Gascuel (France), Volet (International Bureau), and de Boer (Holland) take
part, it is agreed that this proposed resolution be deposited in written
form at the second session for its subsequent examination.

Mr. Danjon invites the delegates who wish to submit to the Confer-
ence proposed resolutions to deposit their written texts as soon as pos-
sible so the International Committee may have time to examine them and
present them to the Conference when point 18 of the Agenda (various pro-
posals of the delegates) is brought up.
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6. Creation at the International Bureau of a Section for Standards
of Measure of Ionizing Radiations; Funds for the Installation.

The President invites Mr. Astin, President of the Consultative Com-
mittee on Standards of Measure of Ionizing Radiations to explain the
reasons for the proposals of the International Committee.

Mr., Astin recalls the circumstances that led the International Com-
mittee to create a -Consultative Committee for Standards of Measure of
Tonizing Radiations; he reads Recommendation No. 1 (page 1k4) issued by
the Consultative Committee at its first session (April 1959) and approved
by the International Committee in May 1960, which tends to make the In-
ternational Bureau the sole center for the unification of the units of
measure of ilonizing radiations and for the establishment of the corre-
sponding international standards of measure.

A second session of this Consultative Committee took place on 22
and 23 September 1960; the report of the International Committee (minutes
C.I.P.M., 1960, 28) have been distributed to the delegates. This report
and the recommendation contained in it were approved by the International
Committee at its session of 10 October 1960. It is noted among other
things that the International Committee, thanks to the generous aid from
national laboratories, is ready to begin immediately the urgent coordinat-
ing action. Specifically, the National Research Council of (anada has
agreed to place at the disposal of the International Bureau for a period
of one year one of its chiefs, Mr. C. Garrett, a recognized expert in
the field of measurement of ionizing radiations. While waiting for the
permanent personnel of the International Bureau to be increased by the
number of necessary experts, small working groups have been established
made up of the finest specialists in the world, who will be able to meet
from time to time at the International Bureau in order to counsel the
Director in the conduct of the work.

The extent of the laboratories to be built, their geographical situ-
ation, and their equipment were studied at the first session of the Con-
sultative Committee; the results of this study were used as the basis
for the evaluation of the funds required, which were calculated in a
realistic and moderate fashion, and of the proposals presented by the In-
ternational Committee (pages 1L and 21).

Following these explanations, Mr. Danjon submits to the Conference
in the name of the International Committee, which has approved them
unanimously, four proposals for resolutions, which are distributed to
the delegates.

After an intervention by Mr. Jacob (Belgium) and a discussion in
which Messrs. Vieweg (Germany), Volet (International Bureau), and Mr.
Cassinis (Italy) take part, Mr. Danjon agrees to add an amendment to the
fourth proposed resolution.
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In view of the short time remaining for the session, a number of
the delegates are of the opinion that the discussions on these four pro-
posed resolutions and the voting on each one of them should be held over
to the second session. It is thus decided.

Mr. Danjon calls attention to the document just distributed that
contains the list of members leaving the International Committee. This
list contains the following names:

-- three members co-opted by the International Committee since the
Tenth General Conference: Messrs. Howlett, Krishnan, and Sandoval
Vallarta;

-- six members whose names were drawn by lot at the session of 7
October 1960 of the International Committee: Messrs. Astin, Bourdoun
Danjon, Esserman, Otero, and Stulla-G&tz.

Mr. Danjon expresses the hope that in conformity with tradition,
the Conference will agree to reelect these nine department members.
These elections will be taken up in point 19 of the Agenda. He requests
the delegates to indicate as soon as possible the names of candidates
they may wish to propose eventually.

The session adjourns at 1755 hours.
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SECOND SESSION
OF THE GENERAL CONFERENCE ON WEIGHTS AND MEASURES

Held at the Ministry of Foreign Affairs
19 Avenue Kléber, Paris
on Wednesday, 12 October 1960, at 15:00 hours

Under the Presidency of Mr. E.-G. Barrillon
President of the Academy of Sciences of the French Institute

6 (continued). Creation at the International Bureau of a Sec-
tion for Standards of Measure of Ionizing Radiations; Funds for its
Installation

The President opens the discussion on the four proposals for resolu-
tions prepared by the International Committee that were distributed at
the first session. He recognizes Mr. Danjon for the reading of these
proposals.

The first resolution, which requests the International Committee
to organize at the International Bureau a section for standards of
measure of ionizing radiations, does not result in any discussion and
is adopted unanimously (Resolution No. 1, page 95).

After the reading of the second proposed resolution concerning a
supplementary contribution of 1,800,000 gold francs destined to the en-
largement and equipment of the laboratories for standards of measure of
ionizing radiations, the Japanese delegation proposes an asmendment as to
the way in which this supplementary contribution should be distributed,
with the object of taking into account national income. The Turkish
delegation requests also that the distribution be discussed at the same
time as the total amount of the supplementary contribution.

Mr. Danjon makes the point that, according to the Agenda, the method
of distribution of the contributions belongs to point 7. The present
question before the Conference concerns the creation of a section for
ionizing radiations and the total funds necessary for it; 1t is inde-
pendent of the mode of distribution. The contribution under discussion
contains nothing exceptional except for its limited duration of two
years; it is added to the annual budget, and it is clear that the text
of the proposed resolution implies an identical distribution with the
annual contribution. It is, therefore, at point 7 that the Conference
should discuss the mode of distribution of the contributions in accord-
ance with the Agenda it adopted at the first session.
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Mr. Astin supports the preceding observation and insists on the
need to determine separately the total contribution the International
Bureau will need, without considering for the moment the mode of distri-
bution, which will be examined under point 7.

The vote on the proposed resolution presented by the International
Committee is 27 in favor and 3 against. However, all three of the dele-
gations that voted against it, those of Japan, the Argentine Republic
and Turkey, state they did not wish to express an opinion contrary to
the principle of the creation of the laboratory; thelr vote expresses
only a reserve as to the mode of distributionl. In view of these ex-
planations, there is no longer any opposition to the proposal of the
International Committee, which is thus approved without an opposing
voice (Resolution No. 2, page 96).

The third proposed resolution concerns taking charge of the inter-
national standard of radium by the International Bureau.

Mr. Volet (International Bureau) explains that a first interna-
tional standard of radium was deposited at the Pavillon de Breteull in
1913. This standard was replaced in 1939 by a second international
standard, No. 5430, which remained in the custody of the International
Bureau of Weights and Measures until 1940, at which time it was trans-
ferred to a safer place. It was brought back later to the Radium Insti-
tute of the University of Paris, which is its legal owner. Standard No.
5430 is at present without a well-defined international status; there-
fore, the Radium Institute has stated that it is willing to place it in
the hands of the International Bureau under conditions that remain to
be determined. The International Bureau proposes that the Conference
adopt the proposed resolution that has Just been read in order to legiti-
mize this operation.

Put to vote, this resolution is adopted unanimously (Resolution
No. 3, page 96). ‘

The fourth proposed resolution distributed at the first session
"requests the International Committee to undertake without delay the
research necessary to determine in precise fashion certain units and no-
tions utilized in the field of ionizing radiations and gives the Inter-
national Committee the power to decide on these points.”

Taking into account the observations of Mr. Jacob (Belgium) and
the discussion that took place at the end of the first session, the
International Committee modified the end of its proposed resolution as
follows:

lThis reserve ceased to have any reason for being after the adoption at
the fifth session (page 84) of a new mode of distribution.
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"gives the power to the International Committee on Weights and
Measures to make decisions on this matter, which will be submitted for
approval to the Twelfth General Conference."

Thus amended, the resolution is adopted unanimously except for
Belgium, which declares it abstains from voting (Resolution No. 4, page

97).

As a complement to the four resolutions that have just been adopted,
the delegation from Great Britain proposes the adoption by the Confer-
ence of the following resolution:

"The General Conference on Weights and Measures,

"accepts the offer of the International Atomic Energy Agency to co-
operate with the International Bureau for the purpose of establishing
standards of measure of ionizing radiations,

"and requests the Director of the International Bureau to initiate
conversations as soon as possible with the Director of the International
Atomic Energy Agency in order to decide on the best way to coordinate
the programs of the two organizations and to render a report to the In-
ternational Committee on Weights and Measures."

Mr. Danjon makes the point that the International Committee took
the initiative in requesting the participation of the International
Atomic Energy Agency in the work of the Consultative Committee on Stand-
ards of Measure of Ionizing Radiations; it neglected nothing that might
promote this participation and decided not to depart from this line of
conduct. The Agency remains inscribed as a member of the Consultative
Committee. If this Agency has not believed it should be represented on
the Consultative Committee other than by an observer, this is no fault
of the International Committee. Mr. Danjon proposes, therefore, that
the examination of the proposed resolution of the United Kingdom be held
over to point 18.

The delegation from the U.S.S.R. feels it is useless to return to
this subject, which is stated in general but sufficiently specific terms
in Resolution No. 1 concerning the creation of a section for ionizing
radiations as adopted by the Conference.

Mr. Astin as President of the Consultative Committee on Standard
Measures of Ionizing Radiations and Mr. Danjon as President of the Inter-
national Committee insist once more that the desire to maintain relations
with the Agency is specifically mentioned in the official texts approved
by the International Committee, and that the General Conference has ap-
proved the action already undertaken by the International Committee.
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The delegation from Great Britain, finding that three delegates
have expressed opinions contrary to its proposal and that nobody has
come forward to support it, withdraws the proposal.

Examination of the Proposed Resolution of the U.S.S.R. and of
Roumania Presented at Point 5 of the Agenda. At the request of the dele-
gation of the U.S.S.R., the following resolution, the text of which has
been distributed to the delegates, is examined:

"The Eleventh General Conference on Weights and Measures,

"taking into consideration the report of the President of the In-
ternational Committee on Weights and Measures on the activity of the
Committee during the period 1954-1960,

"considering that the development of contemporary scilences and
technology requires the increasingly greater use of the metric system,

"expressing satisfaction for the increasing number during recent
years of Asiatic and African naticns that have embarked on the path of
independent development,

"invites all nations that are not yet mewbers of the Convention of
the Meter to adhere to this Convention,

"and suggests that all member nations of the Convention exercise
their influence in this direction by using their scientific, techhical,
and economic relations."

Mr. Danjon reports the conclusions of the International Committee,
which studied this proposal and modified it in the following manner:

The third paragraph "expressing satisfaction..." is deleted and
replaced by the words "and especially the nations that have been formed
recently," which are added to the succeeding paragraph in order to
eliminate any risk of interpretation in a political sense, since the
General Conference on Weights and Measures should maintain carefully its
position of neutrality, which is one of the reasons for its authority in
metrology.

The delegations from the U.S.S.R., Roumania, Hungary, and Poland
do not wish in any way for this resolution to have political overtones;
their desire is that an official appeal be launched by the Conference
to all nations that are not yet members of the Convention of the Meter.
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Mr. Astin (U.S.A.) is of the opinion that this resolution is of no
interest to the urgent work of this Conference and adds nothing to the
possibilities of the Convention, which is and remains open to all nations.

The delegation from Canada considers that this proposed resolution
has nothing to do with point 5 of the Agenda (approval of the report of
the President of the International Committee) and that it should be
examined under points 16 or 18.

The delegation from Great Britain supports this proposal for ad-
journment to point 18. Brought to vote, the adjournment is decided
by 21 votes against 6.

Ta. The Endowment of the International Bureau
Mr. Cassinis begins the discussion with the following statement:

"Article 6 of the Annexed Regulation to the Convention of the Meter
stipulates in its first two paragraphs:

'The annual budget of the International Bureau is composed
of two parts, one fixed, the other supplementary.

'The fixed portion is, in principle, 250,000 gold francs, but
it may be raised to 300,000 gold francs by unanimous decision
of the Committee.'

"Since the sum of 250,000 gold francs became insufficient after
World War II as a consequence of the devaluation of gold and the in-
crease in the cost of living, the International Committee proposed, and
the General Conference decided, in 1954 to increase the fixed portion to
300,000 gold francs.

"The end of the second paragraph and the third paragraph of Article
6 establish among other things:

"It (the fixed portion) is payable by all the nations and
autonomous colonies adhering to the Convention of the Meter
before the Sixth General Conference.

'The supplementary portion is made up of contributions of
the nations and autonomous colonies that entered the Conven-
tion subsequent to the said General Conference.'!

"It is because of these dispositions that the contributions from
the following ten nations: Australia, Brazil, Korea, Dominican Republic,
India, Ireland, Holland, Poland, Czechoslovakia, and Turkey, which adhered
to the Convention of the Meter between 1921 and 1960, are computed
separately.
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"These contributions, which are calculated according to the popula-
tion of each state as for the fixed portion, come to a total of 113,134
gold francs for the year 1961.

"I+ is thus that the International Bureau can count today on an
annual endowment of some 413,000 gold francs.

"This endowment, however, has become totally insufficient, both
because of the general economic situation and the need to supply the
laboratories of the International Bureau with new instruments and appa-
ratus that will permit them to accompany the present progress in
science, and also because of the need to increase the number of physi-
cists and technicians, who are insufficient in number at present.

"These needs have become even morekeenly felt and urgent as a re-
sult of the creation of the section for Standards of Measure of Ioniz-
ing Radiations, which the Eleventh General Conference has just decided
on.

"For these reasons, the Committee proposes to the nations an in-
crease in the annual endowment to 900,000 gold francs. This proposal
is in accordance with the fifth paragraph of Article 6 of the Regula-
tion, which states:

'If the Committee should judge it necessary either to in-
crease beyond 300,000 gold francs the fixed part of the annual
endowvment or to modify the calculation of the contributions
as determined in Article 20 of the present Regulation, it
should inform the nations accordingly with sufficient anticipa-
tion for them to be able to give the necessary instructions
to their delegates to the succeeding General Conference and
thus to allow the delegates to deliberate with the required
authority. The decision will be valid only in case no con-
tracting nation will have expressed, or expresses at the Con-
ference, its opposition to it.'

"The proposal concerning the increase in the annual endowment to
900,000 gold francs was transmitted to the member nations in February
1960 in the convocation to the Eleventh General Conference (see page
17); the dispositions of the above-mentioned Regulation have thus been
complied with, and the Eleventh General Conference is in a position to
decide and approve the proposal that has been submitted to it by the
International Committee in the form of a resolution.”

The President puts this resolution setting the total of the fixed
and supplementary parts of the annual endowment of the International
Bureau to a vote; it is adopted unanimously (30 votes in favor and no
abstentigns) and by acclamation of the Conference (Resolution No. 5,
page 97).
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Mr. Danjon thanks the Conference in the name of the International
Committee for this vote of conficence. He informs the Conference, fur-
thermore, that the Ford Foundation has made a gift of U.S. $32,500
destined to permit the immediate start of a program of comparison of
standards of measure of ionizing radiations at the International Bureau,
before the payment of the contributions to be paid in 1962. It is hoped
that this example will not c¢nly be approved and appreciated, but also
imitated; the Conference applauds.

Tb. Establishment of the Table of Distribution of Contributions

Mr. Cassinis states that the International Committee, after having
been approached by certain nations having a large population and s
limited national income, prepared and presented a new scale of distribu-
tion of the annual endowment of the International Bureau among the mem-
ber nations.

This proposal was made in February 1960 in the convocation to the
General Conference (see page 13) and was included in the proposal for
modification of the Convention of the Meter to which it was annexed (see
Annex No. 1, page 106).

The new proposed scale remains based on population and establishes
a number of contributive parts ranging from two (for populations of less
than five millions) to 30 (for the largest countries). The annual con-
tributions of the nations as calculated by this scale are shown in the
table already distributed to the delegates (Table A, page 170).

The proposal of the International Committee considers also the pos-
gibility that the General Conference may accord to certain nations that
request it a reduction of up to 50 percent in their contribution.

Mr. Jacob (Belgium) reports on the instructions received from the
Belgian Government, which forbid him to accept any change in the present
rules for distribution.

Mr. Stulla-G&tz (Austria) says he finds the increase caused by the
new distribution intolerable because it carries a disproportionate sur-
charge on nations with populations between 7 and 20 millions.

The delegates from Japan and Turkey request that the regulations
for distribution based on population be corrected and completed by
taking into account national income.

The delegate from Portugal feels also that the distribution pro-
posed by the International Committee increases excessively the
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contribution of his country; he is ready, however, to examine other
proposals.

Mr. Honti (Hungary) considers that time is lacking for the examina-
tion of the large number of proposals that have been submitted, which
differ even in their basic principles, and wishes debate to be adjourned.

Mr. Arutunov (U.S.S.R.) supports the request of Hungary for adjourn-
ment.

The delegate from Czechoslovekia finds inacceptable the proposal of
the International Committee and would like the Roumanian proposal to be
examined (Annex 2, page 124).

Mr. Krishnan (India) thinks that population should not be used as a
criterion in the contributions; another criterion should be found.

The delegation from Spain feels it logical to consider the income
per inhabitant rather than the nation's capacity to pay (a term employed
by the United Nations to designate what is called at this session the
overall national income).

Mr. Danjon says that the International Committee was obliged to
present first the proposal that had been communicated to the nations,
but that he is ready to support other proposals. The Committee would
look favorably, for example, on a distribution of the contributions
established according to the scale of the .United Nations with a maximum
of 15 percent and a wminimum of 0.5 percent (Table B, page 170), or with
a maximum of 10 percent and a winimum of 0.5 percent (Table C, page 170),
both of these modes of distribution being based on national income.

The session is then adjourned temporarily to allow the delegations
time to examine the various scales of distribution that have been pro-
posed and to consult on them.

When the session reconvenes, Mr. Danjon proposes that a vote be
taken successively on three of the proposed scales (Annex No. 4, page
170): Table A established according to the regulations of the initial
proposal of the International Committee, Table B, and Table C.

He points out that a single contrary vote suffices to stop the
entire project.

Mr. Arutunov (U.S.S.R.) maintains that only the proposal of the In-
ternational Committee was presented in advance in conformity with Ar-
ticle No. 6 of the Regulation; unanimity does not exist, however, on this
proposal.
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The only solution in his opinion is for the International Committee
to reexamine the question, and to make a new proposal; then, perhaps,
it will be possible to arrive at a conclusion without having to wait six
years because of one vote sent in by mail. He points out also that other
proposals exist, that of Roumania, for example (page 150).

Referring to Article 6 of the Regulation, Mr. Danjon deduces that
the vote on the distribution should take place at the Conference and not
by correspondence. If unanimity is not reached, it will be necessary to
wait for the Twelfth General Conference,

He wishes to eliminate the proposals that have no chance of being
accepted by means of a provisional orientational vote in order to sim-
plify the task of the International Committee in searching for a solution.

Mr. Jacob (Belgium) requests that time be left to the delegations
to come to a decision at leisure rather than during an intermission of
the session.

Mr. Astin (U.S.A.) is in full agreement with Mr. Danjon; in order
for the Committee to be able to work, objections must be known.

Mr. Vieweg (Germany) returns to the proposal of Mr. Danjon for an
expression from the General Conference by means of provisional votes of
orientation.

Mr. Arutunov (U.S.S.R.) thinks it would then be necessary to vote on
all the proposals, but in this case the consultation would risk taking
too great a time.

The President then requests the delegations that do not accept the
proposal for distribution of the International Committee (Table A) to
raise their hands. This vote reveals 10 nays.

He asks the same question on Table B; there are 10 nays. On Table
C, there are 8 nays.

The delegation from Roumania supports the distribution proposed by
it (page 150).

Mr. Jacob (Belgium) recalls the precedent at the Ceneral Conference
of 1921. After a proposal of the Committee submitted in advance to
the nations, the Conference has the right to deliberate, which signifies
that it has the right to examine validly the amendments.

The delegation from Poland insists that account be taken of national
income and it supports the request for adjournment of Hungary and the
U.S.S.R.
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Mr. Krishnan (India) concludes that it will be necessary to correct
the present distribution based only on population. The delegates in
attendance are scientists, who should be able to find among themselves
an equitable criterion for the distribution. Taking Tables B and C as
the starting point, it should be possible to find a formula acceptable
to everyone. He would like the Conference to be consulted on the upper
limit of the contributions.

The delegate from the United Kingdom states that his negative vote
on Tables B and C expressed an opinion; he is prepared to revise it and
supports the remarks of the delegate from India.

Mr. Kénig (Switzerland) indicates that identical problems were met
at the International Commission on Illumination. The solution was for
half of the contribution to be based on population, the other half on
national income; this mode of distribution might be examined by the
Conference.

Mr. Volet (International Bureau) expressed the hope that a solution
may be found in order to avoid maintaining the status quo until the next
General Conference.

Mr. Khrishnan (India) does not accept that the status quo should be
maintained; the mode of distribution of 1875 based on population is no
more reasonable than if it were based on the amount of rainfall; to give
up is unworthy of the scientists gathered here; he is sure a solution can
be found.

Mr. Danjon would have liked for the delegate from India to indicate
why Tables B and C, which take account of national income were not
accepted. He regrets that India does not support the distribution of
Table C. The amounts being discussed at present are minute in comparison
to the contributions to other inter-governmental organizations. Since
Table B has been rejected formally by certain delegations, it cannot be
considered. Such is not the case with the distribution in Table C; he
requests, therefore, that the delegate from India say what he thinks of
this table.

Mr. Jacob (Belgium) sees no reason for not being able to convoke the
next General Conference in less than six years.

Mr. Cassinis remarks that a General Conference can cost the nations
more than the differences in the contributions that are being discussed
at present.

Mr. Krishnan confesses his preference for Table C and states he is
willing to accept it.
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The delegation from Spain renews its proposal to take into consider-
ation the income per inhabitant rather than the total income of the
nations.

Mr. Stulla-Gotz (Austria) would like to know what reasons those op-
posed had for rejecting Tables B and C.

Mr. Arutunov (U.S.S.R.) rejected Tables B and C because it was his
opinion that Article 6 of the Regulation does not permit a vote. He
again requests that the debate be adjourned.

The delegation from Finland voted against Table C because it prefers
Table B; it does not, however, wish to oppose either one formally.

The delegation from Spain is ready to approve Table C after having
heard the opinions that have been expressed.

Mr. de Boer (Holland) states that the objections of the USSR on the
admissibility of Tables B and C do not appear to him to be valid.

Mr. Astin (USA) thinks the same as Mr. de Boer, that the Conference
has the right to deliberate on Table C, for example, and requests that
this examination be taken up at another session.

Mr. Danjon asks those opposed to deliver in writing their objections
to Table C before the meeting of the International Committee on Friday,
14 October so that the Committee may be informed on the subject. It seems
to him that only Table C has any chances of obtaining a unanimous vote
and becoming of any use.

The delegate from India requests a second vote of orientation on
Table C because the discussion can have changed the attitude of the
delegates.

The President then asks what delegates are opposed to Table C or
believe it necessary to consult their Govermnment before having the right
to express an opinion. They are Belgium, Poland, Sweden, and Switzerland.

The delegation from Poland declares, however, it is not opposed in
principle.

Mr. Danjon reminds the Conference that these nations should deposit
their explanations before 1k October.

Mr. Isnardi (Argentina) would like a longer delay, four days for
example, and that the question be postponed until some of the other items
on the Agenda have been examined in order to achieve a complete agreement.
Mr. Jacob (Belgium) presents the same request.
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Mr. Danjon agrees to adjourn on 18 October, the date which he had
previously set at the lhith.

Mr. Gascuel (France) responds to the objection of admissibility of
the USSR and states that in his opinion the Conference has the right,
according to Article 6 of the Regulation, to deliberate; it is quite ob-
vious that the Conference would find it impossible to work if it were
required to limit its examination to proposals made previously by the
International Committee without being able to bring up any amendment.

Tt is normal also for the delegates to have to consult with their
Government.

Mr. Danjon thanks Mr. Gascuel for the authoritative explanations
he has just given to the Conference and expresses the hope that the
delegates will have instructions from their Government and be in a
position to reply categorically on Tuesday, 18 October.

The meeting adjourns at 18:45 hours.
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THIRD SESSION
OF THE GENERAL CONFERENCE ON WEIGHTS AND MEASURES

Held at the Ministry of Foreign Affairs
19 Avenue Kléber, Paris
on Friday, 14 October 1960 at 15:00 hours

Under the Presidency of Mr. E.-G. Barrillon
President of the Academy of Sciences of the French Institute

At the opening of the session, Mr. Cassinis, Secretary of the Con-
ference, excuses himself for not being able to present the minutes of
the two previous sessions.

The President asks Mr. Danjon to open the discussion on the fol-
lowing item on the Agenda:

8. Modification of the Convention of the Meter and Annexed
Regulation

Mr, Danjon reminds the members that a work group presided over by
Mr. de Boer was set up at the first session. 1In order to continue its
studies, this group needs to receive general directives from the Con-
ference. Its President, therefore, is going to put certain questions
of principle to which the Conference will be able to reply by orienta-
tional votes. Mr. Danjon insists that the discussion be limited to
general directives without discussing in detail the first report of
the work group (Annex 3, page 159).

Mr. de Boer wishes to know first of all which are the contracting
parties who will agree that the Regulation may be modified by the Con-
ference by means of a unanimous vote if the most important articles in
this Regulation, especially those to do with finance, were transferred
to the Convention of the Meter itself.

Mr. Arutunov (USSR) indicates thata modification of the Convention
is a serious matter requiring reflection. Time is lacking to study all
the proposals; neither the delegations nor the work group will have the
leisure necessary to examine with the care they require all of the
problems that have been put forth. He refuses to make a hasty decision
and feels that the work should be continued after the close of this
Conference.
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The delegation from Roumania would prefer that the modification of
the Regulation be decided unanimously by the Conference rather than by a
three-quarters majority.

Mr. Danjon recalls that the International Committee sent the first
proposal for revision of the Convention to the embassies in February
1960, and that it agreed to study a second proposal after receiving the
observations of the nations. Although it had expected to receive them
before 1 June, only one had been received by 1 July, the others having
arrived too late toc make it possible to prepare a second proposal before
the Conference.

The intervention of Mr. Arutunov has priority; the Conference should
examine it first, that is, it should choose between continuing the study
of the Convention or adjourn any decision.

For Mr. Jacob (Belgium), it would be wise to follow the advice of
Mr. Arutunov; +this, however, would not prevent proceeding with the con-
sultation requested by Mr. de Boer in ordertoorient the task of his
work group. It would be desirable that the powers possessed by the
delegates be used to their full extent up to the signature at this Con-
ference of a new Convention; but these powers do not oblige them to sign
if the new text is not ready. Mr. Jacob repeats that he would have
preferred the creation of a Consultative Committee authorized to obtain
the opinion of various other organizations rather than that of an inter-
nal work group.

Mr. Fleury (France) exhorts the Conference to advance as much as it
can in the task it has been given.

The delegate from Portugal expresses the hope that the Conference
will advance in its work; he replies to the question put by Mr. de Boer
by giving his agreement to the modification of Article 5 proposed by the
work group.

Mr. Astin (USA) stresses the importance of the revision of the Con-
vention and insists also that nothing be done that might possibly hinder
the progress of the work of the Conference; he refuses to start out by
saying the Conference will be unable to agree on a new Convention.

Mr. Vieweg (Germany) gives his full support to the preceding state-
ment and insists that the President present to the Conference the ques-
tions that Mr. de Boer believes useful to the completion of the project.

At the request of Mr. Isnardi (Argentina), Mr. de Boer states again
the points on which he would like to know the opinion of the Conference.




56

Mr. Danjon, after having obtained from Mr. Arutunov confirmation
that he would like to postpone the examination of the Convention, ob-
serves that this motion for adjournment is incompatible with the desire
to continue the consultations as of now. He regrets the time lost use-
lessly with this discussion and repeats the question of Mr. de Boer:
will a modification of the Regulation be accepted on the basis of a
majority of three-quarters or unanimity if all the most important ar-
ticles are included in the Convention?

Mr. Perucca (Italy) would like to know first of all which are the
articles of the Regulation that will be transferred to the Convention.

Mr. de Boer foresees that this transfer would embrace, in princi-
ple, those dealing with finance.

Mr. Stulla-Gotz (Austria) does not feel he can vote without having
seen the complete text.

Mr. Krishnan (India) having requested an intermission, the President
suspends the session,

When the session reconvenes, Mr. Arutunov requests a vote on the
proposal for adjournment.

Mr. Danjon then expresses his wish to examine the situation in con-
sultation with his colleagues of the International Committee; the session
is suspended anew.

After this consultation, the unanimous conclusions of the Interna-
tional Committee are presented by Mr. Danjon when the session reconvenes;

the International Committee proposes the following:

1) that the Conference pass on immediately to the next item on the
Agenda;

2) that the work group continue its study of the project and remit
a new report to the International Committee and to the Conference;

3) that the discussion of the revision of the Convention be taken
up after all the other items on the Agenda have been completed.

The President having consulted with the Conference, this method of
procedure is approved unanimously. (Applause.)

9. Change in the Definition of the Meter

The President invites Mr. Howlett, President of the Consultative
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Committee for the Definition of the Meter to initiate the discussion of
this important question.

Mr. Howlett reads the following report:

"Tt is a great pleasure and a great honor for me to have the oppor-
tunity to meke a few observations on the two resolutions the Interna-
tional Committee on Weights and Measures is presenting to you now. If
you approve them, we shall realize a dream of metrological sclence
dating back to 1827: the definition of the meter in terms of a wave-
length of light. These two resolutions are the product of important
work by the Consultative Committee on the Definition of the Meter, and
it seems convenient, therefore, to give you a summary of this work.

1At the first session of the Consultative Committee in 1953, certain
decisions were taken regarding the road to take in passing from the
international prototype of the meter to a new definition based on the
length of a spectral wave. Among other things, it was decided to use
as the starting point the value of the wavelength in the air of the red
ray of cadmium, a value adopted bythe Seventh General Conference on
Weights and Measures in 1927 and a standard since that time on which all
the spectroscopic wavelengths and all the standards of integral measure
in the industrial world have been based. The Consultative Committee
found it preferable to define in a vacuum the wavelength chosen as the
new base for the meter. In order to attain this result, the formula for
dispersion of normal air adopted in Rome in 1952 by the Mixed Commission
on Spectroscopy was accepted for the purpose of reducing the wavelength
of the red ray of cadmium to its value in a vacuum. Since the wavelength
of the red ray of cadmium adopted in 1927 was the result of numerous con-
clusive experiments and since the value agrees with the results of some
other experiments effected since that time, it seemed that the continuity
of the international meter would not be affected.

"At the second session of the Consultative Committee in 1957, a num-
ber of important reports were submitted by national laboratories and by
the International Bureau. These reports treated all aspects of the prob-
lem concerning the choice of the spectral ray to be used as the new base
for the meter. Three spectral rays were suggested: the red ray of cad-
mium, the green ray of mercury,.and the orange ray of krypton. These
reports furnished all the information needed to establish the advantages
and disadvantages of each ray and the influences of certain disturbances
(electric current, pressure, temperature, impurities, and so on) on the
length of the wave and on the symmetry of the rays. After numerous serious
discussions, the Consultative Committee decided unanimously to recommend
to the International Committee that the orange ray of krypton be chosen
as the new definition of the meter. The wavelength of this ray in a
vacuum was compared with very great precision with the wavelength of the
red ray of cadmium, using the decisions mentioned above on the value of
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the refraction of the air, and it was possible to establish the number

of wavelengths contained in the length of the international meter. After
a thorough study, the International Committee accepted the recommendation
of the Consultative Committee and prepared the resolution that is now sub-
mitted for your consideration.

"Another experiment in this area is of great interest. Recently, the
national Research Council of Canada has put into operation a new inter-
ferential comparator that makes possible the direct measurement of a
graduated meter by wavelengths. Using the new definition of the meter,

K. M. Baird of the National Research Council of Canada was able, thanks
to this apparatus, to measure four graduated meters, which have recently
been verified by the International Bureau. Most happily, these results,
even though they are few in number, give assurance that the new defini-
tion of the meter will maintain the continuity of the international meter
with a precision of better than 0.2 pmeters,

"Another point is worth stressing; namely, the resolution that will
will define the new basis of the meter has been prepared in terms that
are general and at the same time very precise in order to avoid any pos-
sible confusion between the ideal definition and the practical applica-
tion of its realization. The International Committee intends to recom-
mend from time to time a practical application, taking into account the
latest scientific knowledge acquired on this point. The new definition
will permit the definition of the meter with a precision of the order of

8, which will soon be brought to 10—9.

10°
"In finishing, it is my great pleasure to congratulate and to thank

all the scientists of the numerous countries whose research has made it .

possible for the International Committee on Weights and Measures to pre-

pare the two proposed resolutions that have been submitted to you (see

page 16)."

Mr. Arutunov (USSR) presents an amendment to the second proposed
resolution; he requests that the following text be added after paragraph 1:

(invites the International Committee) "2) to choose the secondary
standards of wavelength for the interferential measure of lengths and to
establish instructions for their use.™

Mr. Danjon is of the opinion that the International Committee can
accept this addition. It does not actually require the International
Bureau to prepare lengthy tables of wavelengths, a task that falls to
the spectroscopists, but rather to study some of the useful radiations
for the interferential measurement of standards of integral measure and
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graduated measure, as well as to measure with the greatest possible
exactitude the wavelength of these radiations under the specified con-
ditions of the lamp that produces then.

Mr. Lopez-Azcona (Spain) remarks regarding the first proposed re-
solution that it seems contradictory to him to start with a less precise
standard in order to arrive at a more precise one. He proposes, therefore,
to eliminate the paragraphs stating: 'that the international prototype
does not define the meter with sufficient precision for the present needs
of metrology," and to modify the succeeding paragraph as follows: 'that
it is desirable to adopt a more precise natural and indestructible
standard."

Mr. Danjon expresses the opinion of the International Committee: the
paragraph it is proposed to eliminate is, on the contrary, a justifica-
tion for the change in the definition of the meter; this paragraph can
and should be maintained.

He requests the delegates to examine also the amendment that the
International Committee proposes to add to the first proposed resolution
in the form of the following supplementary paragraph in which the words
between brackets should be eliminated:

"3) The international prototype of the meter authorized by the First
General Conference on Weights and Measures in 1889 [is declared to be a
historic piece. This standardl] will be conserved at the International
Bureau of Weights and Measures in the same conditions as those established

in 1889."

Mr. Jacob (Belgium) would like it to be mentioned also that the
International Bureau remains the custodian of the official measure on
request of the nations, of the prototypes of the meter in function of
the new definition, and that the Conference authorize the equations of
these prototypes; this seems to him important.

Mr. Volet states that the International Bureau has never wished to
deny this essential mission; it has consecrated its efforts of recent
years to the study of a photoelectric and interferential comparator,
perfected quite recently, thanks to which the measure of the prototypes
will benefit from the precision accruing from the new definition of the
meter.

Mr. Arutunov (USSR) thinks Mr. Jacob's proposal is unnecessary since
it is already included in the second proposed resolution in a more gener-
al though sufficiently explicit form.

Before the vote on the two resolutions, Mr. Danjon asks the Confer-
ence solemnly to realize the scientific importance of its decision.
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The 1889 definition of the meter is now Tl years old; the new definition
that is proposed is the result of lengthy work of national laboratories
and of the International Bureau to all of which he renders his homage.

Mr. Perucca (Italy) recalls that the idea of defining the meter by
means of a wavelength of light dates back more than a century. Much
work has been done since then, and the precision given by the new defi-
nition leaves an incertitude of only a few diameters of the atom.

The President submits to the vote of the Conference the first pro-
posed resolution, completed by the amendment of the International Com-
mittee, which establishes the adoption of a wavelength of light as the
primary standard of length.

This resolution is adopted by a vote of 31 yeas and no nays or
abstentions (Resolution 6, p. 98).

Mr. Danjon points to the time of this historic decision: the defi-
nition of the meter has been changed on 1% October 1960, at 18:00 hours.

Then, Mr. Arutunov's proposed amendment to the second project of
resolution is voted on; the amendment is unanimously adopt$d.

The second resolution so amended is unanimously adopted by the Con-
ference with no abstention (Resolution 7, p. 98).

In its enthusiasm, the Conference acclaims and congratulates the
President of the International Committee, Mr. Danjon, for this remarkable
success.

Mr. Danjon thanks the assembly and reminds them that the success is
the result of the efforts of the President of the Consultative Committee
for the Definition of the Meter, Mr. Howlett; of the Director and person-
nel of the International Bureau; especially of Mr. Terrien, who experi-
mented doggedly until the respective qualities of the different radia-
tions proposed as standards were definitely established; and of the na-
tional laboratories whose research made possible the production of these
radiations.

The sum of this work, which is registered in the publications of
the International Bureau, will remain as a more important monument with-
out doubt than the sum total of all the work that preceded the definition
of the meter of 1889.

Mr. Jacob (Belgium) having renewed his request for an adjunction
specifying that the International Bureau remain in charge of the measure
of the equations of the prototypes, Mr. Cassinis observes that Resolution
T Just voted shows clearly that the role of the International Bureau
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has not been overturned; it is on the contrary confirmed and extended.
In order to be sure that Mr. Jacob's adjunction will not result in a
hindrance to the metrological work of national laboratories, Mr. Danjon
wishes the International Committee to study the written text at its
leisure before giving its opinion (see p. 68).

10. Confirmation of the Change in the Definition of the Second

The President calls on Mr. Danjon, who informs the Conference of
the decision the International Committee has taken in accordance with
the powers conferred on it by the Tenth General Conference. The
change in the definition of the second was ready, or almost ready, in
1954, This is why the Conference gave the order at that time to the
International Committee to come to a decision as soon as possible, which
it did in October 1956, in adopting a new astronomical definition of the
second (p. 16).

The International Committee submits to the Conference, out of cour-
tesy, a proposed resolution destined to ratify this decision.

Mr. Vieweg (Germany) reads a proposed amendment he has prepared in
order to support the work proving that the standard of the interval of
time based on a transition between two levels of energy of an atom or a
molecule can be put in concrete form and reproduced with a very high
degree of precision; he requests the International Committee to cooper-
ate with the international organizations interested and to coordinate
the work in order to permit the Twelfth General Conference to come to a
decision on this point.

Mr. Danjon prefers not to annex any amendment to the proposed reso-
lution of the International Committee, which ratifies a past action.
What Mr. Vieweg proposes is of interest to the future. Moreover, the
International Committee has already prepared for this future in creat-
ing in 1956 a Consultative Committee for the Definition of the Second,
grouping together physicists and astronomers, who met in 1957. The con-
clusion of the Consultative Committee was that an International Radio-
Scientific Union (U.R.S.I.) was needed for the comparison of standards
of atomic frequency. According to a recent report from Mr. Decaux,
President of Commission 1 of the U.R.S.I., the results of comparisons
made up to now are encouraging, since the reproduction of these standards
is 210 1L to 3-10_11, but the studies have not yet been concluded. At
the same time, the number of these standards is still very small, and
many of them are under construction; the value of the frequency of the
standard of cesium is only provisional, not having yet been accepted by
the astronomers. There remains, therefore, a great deal to do, and it
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would be regrettable for the Conference, by some sort of ultimatum, to
require the International Committee to conclude its work within a strict-
ly limited length of time.

If the definition of the meter has been changed to the satisfaction
of everybody, it is because sufficient time was allowed for a thorough
study of the disturbances in the wavelength of radiations. This is an
example of wisdom to be copied.

Mr. Arutunov (USSR) makes no objection to the amendment of Mr.
Vieweg; he prefers, howvever, to wait until its written text has been
examined, and to pass immediately to vote on the proposed resolution of
the International Committee. He thinks also that the International Com-
mittee should enjoy a certain latitude in its research on the physical
definition of the second.

Mr. Astin (USA) considers also that, by analogy with what has been
done on the subject of defining the meter, the two proposed resolutions
should be separated: first, ratification of the astronomical definition
of the second; second, orientation of future work.

Mr. Danjon agrees that after it has been examined by the Interna-
tional Committee, Mr. Vieweg's text should become the subject of a second
resolution requesting the International Committee to go to work without
delay, but not imposing on it any too rigid instructions (see p. 68).

He thinks, moreover, that the Consultative Committee for the Definition
of the Second could meet to advantage at: the beginning of 1961.

Mr. Danjon reads once more the proposed resolution of the Interna-
tional Committee and finishes by stating that the astronomers are await-
ing a physical definition of the second with great interest, since it
will allow them to get out of a kind of vicious circle: the movement of
the stars can be studied at present only on the basis of time, which it-
self is defined by the movement of the stars.

The proposed resolution ratifying the astronomical definition of
the second decided on by the International Committee is finally adopted
unanimously with 29 yeas and no abstentions (Resolution 9, p. 99).

Mr. Jacob (Belgium) insists on the importance of this action by the
Conference: it confirms that the General Conference on Weights and Meas-
ures is the supreme authority for the basic units of all sizes, since
the International Astronomic Union itself recognizes, along with other
organizations, this primacy. He hopes this primacy may be extended with-
out hindrance to the domain of ionizing radiations.

The session adjourns at 18:30 hours.
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FOURTH SESSION
OF THE GENERAL CONFERENCE ON WEIGHTS AND MEASURES

Held at the Ministry of Foreign Affairs
19 Avenue Kléber, Paris
on Tuesday, 18 October 1960, at 15:00 hours

Under the Presidency of Mr. E.-G. Barrillon
President of the Academy of Sciences of the French Institute

At the opening of the session, the President indicates that Mr.
Cassinis has been delayed in his plane flight and asks to be excused
for not being present at this session.

At the proposal of Mr. Danjon, the Conference approves the appoint-
ment of Mr. Terrien to fulfill temporarily the function of secretary.
Mr. Terrien presents immediately the minutes of the three previous ses-
sions, which have just been distributed to the delegates.

After interventions by Messrs. Mdkinen (Finland) and Arutunov
(USSR), the Conference decides that the discussion of the minutes will
be preceded by an intermission, and that this discussion will be held
over to the end of the present session.

7b (continued). Establishment of the Table of Distribution of the
Contributions

Mr. Danjon reminds the delegates that they were asked at the ses-
sion of 12 October to acquaint this session with their objections to the
different tables proposed for the distribution of the contributions of
the nations (Annex 4, p. 170). He opens the discussion on this point.

Mr. Mskinen (Finland) indicates that his country prefers Table B, but
will accept Table C if it receives a unanimous vote. He wishes the vote
to be taken first on Table B.

Mr. Danjon indicates that he has received from the Belgian delega-
tion the following aide-memoire: o

"1) Belgium is in agreement on the extension of the attributes of
the International Bureau on Weights and Measures as well as on the reper-
cussions resulting from it in the total amount of the annual operating
expenses and of those of the initial installation.
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"2) Belgium is opposed to a change in the previous mode of distri-
bution of the contributions of each of the member nations.

"It is, however, ready to accept certain particular modifications
of the previous regime of distribution of the contributions, but only
on condition that its own share should not be noticeably changed."

This note is equivalent to a veto of the distributions foreseen
in Tables B and C.

The delegates from Sweden and Switzerland give their agreement in
principle to Tables B and C; the delegate from Poland gives his agree-
ment to Table C,

Mr. Danjon reminds the Conference that Belgium accepts no modifi-
cation of Article 20 of the Regulation; a change in the distribution
of contributions is not longer possible, since unanimity is required
for any modification according to Article 6 of the Regulation.

Mr. Isnardi (Argentina) adopts the same position as Belgium.

Mr. Bertrcnd (Canada) indicates that his Govermment is in favor of
adoption of the scale in force at the United Nations, but it is not in
agreement with the establishment of a maximum contribution. If the
scale of the United Nations were to be used, it should be used inte-
grally. If, nevertheless, it is the wish of the majority that a limita-
tion of 10 percent or 15 percent be adopted, the delegation from Canada
will vote in favor of this proposal in order not to hinder the realiza-
tion of important scientific work.

Sir Gordon Sutherland (United Kingdom) proposes that before aban-
doning the study of the question, the Belgian and Argentine delegates
should indicate whether their Governments would not be willing to modify
their positions.

Mr. Jacob explains the reason for Belgium's decision: the modes of
distribution under discussion at present were not mentioned in the pro-
posals sent out in advance by the International Committee to the nations;
the Conference cannot, therefore, follow the procedure foreseen in Ar-
ticle 6, paragraph 5 of the Annexed Regulation. These modes of distri-
bution could be discussed, he says, only as a part of the revision of
the Convention of the Meter.

Mr. Koch (Norway) presents the following observations:
"It is not a question of procedure, and I would like to say lmme-

diately that I am not attempting to influence the mode of distribution
of the contributions in one way or another.
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"T would like merely to be convinced of the validity of what we
have decided and of what we shall decide hereafter; that once this Con-
ference is ended, the lawyers will not find that there is a lack of
validity in our decisions.

"Article 9 of the Convention in force at present says: ‘'that the
annual expenses will be covered by contributions of the contracting
nations, established according to a scale based on their population.'
Fortunately, we read also in Article 12 of the Convention: 'The high
contracting parties reserve the right to bring to the present Conven-
tion, by common agreeement, all the modifications that experience may
show to be useful.!

"This is thus, in my opinion, the way for us to respect the clauses
of the present Convention and to succeed at the same time in our tasks.
But do we not need an appropriate procedure toward this end?

"In spite of all the interest in the studies made by the work group
under Mr. de Boer, I fear this work will not help us. I do not believe
we shall be able to arrive at the point of signing the final text of the
new Convention of the Meter, as Mr, Arutunov said at the beginning of
this discussion.

"It is better, therefore, to act in accordance with the Convention
in force at present. We are, as Mr. Krishnan said, scientists, and we
should be able to arrive at a solution; and T will add a valid solution.
With the help of the lawyers present at this Conference, we should be
able to succeed."

Taking these observations into consideration, the delegate from
Norway indicates that his Government is not opposed to Table C.

Mr. de Boer (Holland) states that the work group he presides over
examined the possibility of applying Article 6 of the Regulation and
arrived at the conclusion that it is possible to modify the calculation
of the contributions, but on condition that there is unanimity on the
subject.

Mr. Gascuel points out that the French delegation does not share
the point of view of the Belgian delegation concerning the impossibility
of modifying the calculation of the contributions. A precedent was es-
tablished at the time of a previous General Conference, where the total
endovment requested by the International Committee was modified by the
Conference. He examines paragraph 5 of Article 6 of the Regulation, in
which the obligation does not exist in any way for the General Confer-
ence to discuss only the proposal of the Internstional Committee.
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Mr. Jacob agrees that if the old method of calculation of the con-
tributions is maintained, the part corresponding to India will be very
large. He proposes that this nation should benefit from a reduction,
but Mr. Danjon remarks that the President of the International Committee
does not have the right to decide. Mr. Jacob proposes, then, that a
loan be agreed upon for India, which this nation could pay back after
the signature of the new Convention.

Mr. Danjon then reminds Mr. Isnardi that the proposal of Argentina
is equivalent to a veto.

Mr. de Boer proposes that Belgium and Argentina accept the new
distribution of contributions of the nations, and that in exchange they
be offered a reduction sufficient for their contributions not to be
raised. This would permit avoiding a veto.

Mr. Mikinen (Finland) considers that the question is not one of
making favors to India, but of establishing an equitable scale.

Mr. Isnardi (Argentina) points out that Article 9 of the Convention
states that the "contributions of the contracting nations" are "estab-
lished according to a scale based on their present population." This
forbids any modification in the mode of calculation of the contributions.

Mr. Volet (International Bureau) points out that the coefficients
adopted by the United Nations take account also of population, which is
one of the factors in its calculation.

Mr. Gascuel (France) states that the interpretation he proposed for
Article 6 of the Regulation was provided by the legal service of the
Foreign Ministry, and that Article 6 of the Regulation has the same weight
as Article 9 of the Convention.

The delegate from Portugal recalls that the General Conference should
examine also the proposed modifications of the Convention and of the An-
nexed Regulation; the present discussion could, therefore, be adjourned
and taken up again after examination of these other questions.

Mr. Carikli (Turkey) remarks that an agreement was in prospect and
proposes that the two nations in opposition attempt to find a solution
between now and the next session.

Mr. M#ikinen (Finland) supports this proposal and hopes in the mean-
time the General Conference will vote on Table B.

Mr. de Boer (Holland) supported by the delegate from Japan asks if
his proposal concerning the contributions of Belgium and Argentina could
not achieve a unanimous vote. Mr. Astin (USA) supports this proposal
and notes that the amounts in question are quite modest.
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Mr. Isnardi states that he has the power to vote on all questions,
but that his Government may immediately review his vote. If he voted
differently on the mode of calculation of the contributions, his Govern-
ment might not ratify his vote.

Mr. Astin notes that the same situation exists for the United States
where Congress must approve the atlocation of the funds representing the
contribution of the U.S. to the endowment of the International Bureau.

Mr. Volet feels that the proposal of Turkey is very wise and in-
sists on the fact that Table C is the result of a laboriously studied
compromise. He thanks Canada for its understanding position and notes
that the nation suffering most from the proposed system, Switzerland,
has agreed to accept it and submits to it. As for Argentina's contribu-
tion, it would be only slightly modified by the new mode of calculation.

Mr. Vieweg (Germany) thinks the position of Argentina would corre-
spond to that of an approval subject to confirmation by the Government.
Such a position already existed at the 1954 General Conference. Mr.
Isnardi agrees with this interpretation.

Mr. Danjon finds, therefore, that Argentina does not oppose "the
contrary opinion," which would be equivalent to a veto. Addressing him-
self to the delegate from Belgium, he asks him if he could not recon-
sider his position; Mr. Jacob replies that this cannot take place before
the conclusion of a new Convention.

Mr. de Boer suggests that Belgium could abstain, which would permit
application of Article 6 of the Regulation.

Mr. Wojtyla (Poland) indicates that he has received orders to vote
in favor of the proposals most useful to Poland. He prefers the pro-
posal presented by Roumania (p. 150), but he would be in favor of Table
C, which has the majority in favor of it. Belgium could, therefore,
make a conciliatory gesture by abstaining from voting.

Mr. Jacob refuses and points out that the proposals of Austria (p.
125) and of Roumania have not yet been discussed.

Mr. Gascuel, noting that the increase foreseen for Belgium is mini-
mal, asks if the proposal of Mr. de Boer could not be successful; he
asks Mr. Jacob to attempt to obtain from his Government through the good
offices of the Belgian Ambassador, the authority to abstain.

Mr. Danjon suggests that the French Ambassador in Brussels inter-
vene with the Belgian Government, and Mr. Gascuel then asks Mr. Jacob
for authority to effect an intervention in this sense. Since Mr. Jacob
has no objection to this, and since the General Conference gives its
approval, Mr. Gascuel undertakes this mission.
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10 (continued). The Standard of Time: Examination of the
Proposal Presented by Mr. Vieweg

Mr. Danjon submits the proposed resolution established by the In-
ternational Committee on the atomic standard of measure of the interval
of time, in deference to the proposal presented by Mr. Vieweg at the
third session (p. 61). He indicates in this respect that the Interna-
tional Committee intends to convoke in the near future the Consultative
Committee for the Definition of the Second in order to examine the re-
sults obtained in this domain.

Mr. Hgjgaard Jensen (Denmark) would prefer that the word unit
rather than standard be employed in this resolution. Mr. Danjon gives
the reasons for which it is convenient to preserve the word standard,
since there is no question of a modification in the unit of time, and
since the situation concerning the second is entirely similar to the
one that existed for the meter. Mr. Hpjgaard Jensen states that al-
though he would have preferred the word unit, he will not oppose the
proposed text.

Mr. Avein (Yugoslavia) would like that there be a text explaining
to the public at large the new definition of the second. He requests
Mr. Danjon to be good enough to prepare such an explanatory note.

Mr. Danjon indicates that he wrote an article in an Indian maga-
zine (New Astronomical Definition of Unit of Time, Metric Measures, 2,
No. 5, pp. 3-5, 1952) and that it could be used for the proposed purpose.

Mr. Jacob indicates that this article has been retranslated and
published in French by the Belgian Metrological Service. He hopes, at
the same time, that the General Conference will agree to give the pri-
mary schools the o0ld approximate definitions of the meter and the
second, reserving the exact definitions for the students in secondary
schools and universities.

Mr. Avcin thanks Mr. Danjon for his information and would like to
have the article in question widely disseminated among teaching staffs
in high schoolsl.

No other observations being presented, the resolution of the Inter-
national Committee regarding the atomic standard of the interval of
time is adopted unanimously (Resolution 10, p. 100).

Inr. Danjon's article was mimeographed and put at the disposition of
the delegates at the fifth session.
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9 (continued). Definition of the Meter; Examination of the
Amendment Proposed by Mr. Jacob

Mr. Danjon presents a proposed resolution prepared by the Inter-
national Committee according to the amendment proposed by Mr. Jacob at
the third session (p. 59). Mr. Jacob is in agreement with the proposed
resolution, of which the last paragraph is changed slightly during the
session to conform to a suggestion by Mr. Volet. This resolution is
adopted unanimously (Resolution 8, p. 99).

Mr. Howlett presents the first instructions established by the
International Committee for the practical application of the new defi-
nition of the meter (p. 98, footnote 1).

Mr. Arutunov (USSR) makes certain remarks concerning the use of
the krypton lamp and proposes that account be taken of them when the
International Committee comes to prepare more complete instructions.

Messrs. Danjon and Howlett give their agreement on this point.

11. Determination of the Absolute Value of Gravity. The Normal
Atmosphere.

Mr. Volet (International Bureau) reads the proposed resolution
prepared by the International Committee concerning the gravimetric sys-
tem referred to. He stresses that it would be preferable to await the
results of measurements being made at present before proposing a new
reference value for g.

Mr. Arutunov would prefer making as of now a correction of 13
milligals in the values expressed in the Potsdam System. The USSR has
already adopted for its own internal use a modification of 12.8 milli-
gals; this modification could be very useful for metrological work in
which g intervenes,

The delegate from Denmark agrees with the proposed text of the In-
ternational Committee, but he would not like to see any change in the
definition of the normal atmosphere in newton per square meter.

The resolution on the gravimetric reference system is finally
adopted unanimously (Resolution 11, p. 100). '

Mr. Volet makes certain observations regarding the normal atmos-
phere. He notes that this unit of pressure does not form part of the
International System of Units (SI) and that every modification in the
gavimetric reference system will cause a slight change in the value of
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certain fixed thermometric points if the numerical expression of the
normal atmosphere is not modified.

12. Work of the International Buresau

Since the overburdened Agenda of the Conference does not permit a
detailed report of the work carried out at the International Bureau from
1954 to 1960, Mr. Volet requests the General Conference to refer to the
report presented by the President of the International Committee (p.

34) in which the principal activities of the International Bureau during
this period were passed in review.

13. Activities of the Consultative Committees

Mr. Vieweg, President of the Consultative Committee on Electricity
presents the following report:

"The report presented to the Tenth General Conference on the work
of the electrical section of the International Bureau ends thus: 'Thanks
to 1ts equipment and to the standards in its custody, the Internationsal
Bureau can determine with great precision the value of standards of
resistance of 19 and of the Weston elements it has been asked to study.'

"It is on the basis of this pleasing situation that the Consulta-
tive Committee on Electricity held its eighth session in 1957 at the
International Bureau. This Consultative Committee, composed of special-
ists from eleven countries, examined carefully the results of the
international comparisons of electric standards made in 1953 and 1955.
According to the reports presented, it was possible to observe that the
units conserved at national laboratories are practically identical.

"There was a general desire, for this reason, to maintain intact
the present values of the units until the results of new absolute meas-
ures could be examined, and to postpone until 1953 the unification of
electric units on the basis of improved values, or--foreseeing the ac-
cumulation of work before the Eleventh General Conference--to put it off
until a later date (1961).

"Regarding future international comparisons of electric standards,
the question was discussed of the frequency of this work, which has been
set at every two years up to now. In view of the excellent stability
of the standards, it was decided to increase the period between compari-
sons to three years in order to expose the traveling standards less
frequently to the risks of transportation, and not to start the new
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comparisons before the results of the previous ones had been examined.
In accordance with a decision of the International Committee in 1958,
an international comparison of standards of resistance and of electro-
motive force will take place in 1960.

"Within the framework of realization of comparison of electric
units, it was decided to organize, in liaison with the International
Bureau, a circular comparison of traveling standards of capacity. Seven
standards of the same nominal value (0.1 niﬁ, furnished by four of the
large national laboratories, will be measured obligatorily by nine
laboratories interested in this comparison. This important comparison,
started by the Leningrad Institute of Metrology, then by the Deutsches
Amt fur Mass und Gewicht (German Bureau of Mass and Weight) in Berlin,
is being carried out at present by the Physikalische-Technische Bunde-
sanstalt (Pederal Physical-Technical Institute) in Braumschweig; it will
probably continue for some years, since the participating laboratories
have their headquarters in different regions of the world.

"The work on the absolute units has made progress in several labo-
ratories as a result of research carried out on materials used for the
standards and on measuring devices, as well as on new fundamental prin-
ciples of measure. Seventeen communications. were presented on these
subjects at the 1957 session of the Consultative Committee.

"In the very near future, the Consultative Committee will certainly
have to consider increasing needs for more precise measures; scientific
as well as technical, in the domasin of magnetism, where the possibilities
offered by the gyromagnetic relations of the proton will be examined.

The Consultative Committee foresees a meeting in 1961."

Mr. Arutunov having asked the Consultative Committee on Electricity
if it intended to study questions relating to magnetism, Mr. Vieweg
replied in the affirmative; this intention has already been mentioned in
the minutes of the 1958 session, page 76, of the International Committee.

"In the absence of Mr. Oterop, President of the Consultative Committee
on Photometry, Mr. Terrien reports on the work of this Committee:

"During the fourth session, held in September 1957 at the Pavillon
de Breteuil, the Consultative Committee on Photometry examined the results
of the comparison of secondary standards of the candela and the lumen of
seven of the large national laboratories, a comparison made by the Inter-
national Bureau in 1956-1957. This comparison was particularly interest-
ing because, for the first time since 1939, almost all these laboratories
had recently calibrated their standard lamps by means of absolute measures
on a primary standard: the black body at the fusion point of platinum.
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"It was necessary to recognize that the method of achieving and
utilizing this primary standard should be improved if it was desired to
have photometric units with a precision of better than * 1 percent. The
necessary studies to achieve the black body have begun; the representa-
tives of the laboratories have communicated their projects, their hopes,
and their results, but the task remains difficult. The National Physical
Laboratory of the United Kingdom is orienting its research in a different
direction to determine if the measure of energy of radiation in watts
might not be a surer base for photometric definitions.

"In view of the differences between the photometric calibrations
of the national laboratories, the International Bureau attempted to
have average values of the units adopted; this proposal was accepted by
the laboratories of Germany, France, and Japan, but not by the others,
who preferred waiting for the standards to conform more closely to the
definitions. The International Bureau is preparing for the fourth inter-
national comparison, which will begin in early 1961.

"The heterochrome passage of the candela and the lumen at a higher
color temperature can be accomplished by several means: one spectro-
scopic method, directly inspired by the definitions and probably more
exact, was attempted with initial success by the International Bureau;
other laboratories have used it, and it seems that systematic errors of
1 percent to 2 percent exist in the results of the old methods. Here
again research must continue.

"The comparisons by the International Bureau are made at times on
lamps that have come from far away, from Japan for example; s8pecially
constructed lamps are perfected there that retain better thelr photo-
metric calibration; a number of these lamps will be used in the coming
comparisons,

"The Consultative Committee proposed, and the International Com-
mittee accepted, that the International Bureau organize these compari-
sons of standards of color temperatures; these standards are actually
very useful in laboratories and in taking color photographs. This new
work required of the International Bureau represents an important addi-
tional burden; it will be undertaken probably in 1962.

"Finally, the Consultative Committee discussed at the 1957 session
some ten original papers presented by the International Bureau and the
laboratories concerning directly the definition of the units and the
methods of measurement in photometry."

After this report, the President proposed the intermission decided
on by the Conference so that the delegates may examine the minutes of
the preceding sessions.
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Before the intermission, Mr. Volet recalls that the Conference will
proceed to a partial renewal of the International Committee at the next
session; the only proposals for new candidates received up to the moment
are those of Messrs. Ferreira (Portuguese) and Georgescu (Roumanian).

14. Practical International Temperature Scale. Scale of the
Helium Vapor Tension Thermometer

When the session reconvenes, the President requests Mr. de Boer,
President of the Consultative Committee on Thermometry, to present his
report on the activity of the Committee, as follows:

"The Consultative Committee on Thermometry held its fifth session
in September 1958 at Sévres. A report of the work of this session was
published (Minutes C.I.P.M., 26-A, p. T-29, 1958). I will indicate
briefly its most important conclusions:

1. Thermodynamic temperature of fixed points of definition on the
Practical International Scale. The results obtalined in Japan and Ger-
many for the solidification points of gold and silver were discussed;
in view of the discrepancy of about one degree in the two results, it
was recognized that new experiments were required on the thermodynamic
temperature of fixed points on the Practical International Scale. There
are probably important deviations in this region between the thermo-
dynamic temperature and the practical international temperature, the
former being higher by about 1.5° at 1000°C according to German results.
This has been confirmed by recent results obtained in the USSR, It is
evident that new measurements of the points of solidification of gold
and silver will be necessary in order to determine these divergencies
with greater precision and to draw conclusions from them for the purpose
of a new definition of the practical international tewmperature within
the near future.

"Agreement was reached also to recognize that the solidification
point of zine furnishes a fixed point more easily reproduced than the
boiling point of sulfur, and it was decided to adopt the value 419.505°C
(Int. 1948).

2. Extension of the Scale beyond the boiling point of oxygen. Ac-
cording to the reports from the Kamerlingh Onnes Laboratorium and from
the National Physical Laboratory, it is possible to reproduce a tempera-
ture scale with an approximation of 0.01C to 0.02° by means of a platinum
resistance thermometer calibrated at the boiling points of oxygen and of
hydrogen. If a third fixed point for an intermediate temperature is
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used, for example, the triple point of oxygen, it becomes possible to
improve the reproducibility to an approximation of 0.002° to 0.003°.

"It was agreed to organize an intercomparison of thermometers be-
tween the laboratories specializing in thls area of temperature, to
carry out new measurements of gas thermometers at the triple point of
oxygen, and to develop a project for the extension of the Practical In-
ternational Temperature Scale between the boiling points of O, and Hp.

"It was agreed to use for this work the value of 20.38°K for the
thermodynamic temperature of the boiling point of hydrogen.

"It was agreed also to adopt for general use between 0.5° and 5.29K
a temperature scale based on the vapor tension of helium, in accordance
with a request from the Commission on Low Temperatures of the Interna-
tional Union of Pure and Applied Physics (Paris, September 1955). This

scale is called "Scale hHe 1958" (Minutes C.I.P.M., 26-A, p. T-190,
1958).

3. Change of name of the International Scale. The International
Committee decided in 1956 to give the name of "International System of
Units" to the system based on the basic units: meter, kilogram, second,
ampere, Kelvin degree, candela. It was noted that this denomination
could lead to confusion, since the International Temperature Scale does
not form part of the International System of Units. The International
Committee, therefore, approved unanimously the new denomination "Prac-
tical International Temperature Scale" after consultation in writing
with all the members of the Consultative Committee on Thermometry.

4, Revision of the text of the Internationsl Temperature Scale.
Even though the recent measurements are not yet sufficiently complete
to put in force a new definition of the practical international tempera-
ture based on new values of fixed points with, if possible, extension
up to the boiling point of hydrogen, the Consultative Committee con-
sidered nevertheless that the text of the 1948 Scale should be amended.
Apart from small details, the most important changes are the following:

1) The Chapter 'Introduction' was abridged by the elimination of
the portions of purely historic interest, which are no longer necessary.

2) The fusion point of ice was replaced by the triple point of
water in giving it the temperature +0.01°C (Int. 1948).

3) Elimination of the distinction between 'fundamental fixed
points' and 'primary fixed points' by adopting the unique designation
tfixed points of definition.'
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4) Unification of the equations occurring in the text in order
that they all be equations of size and not of numerical values.

5) Use of the symbols T and t to designate Kelvin and Celsius
thermodynamic temperatures, and the symbols T;, . and t;,¢ to designate

practical Kelvin and Celsius international temperatures.

6) The maintenance of the boiling point of sulfur as a fixed point
of definition on the Scale, but recommending the use of the solidifica-
tion point of zinc with the value 419.505°C (Int. 1948), this point
permitting the establishment of this same scale on a more reproducible
basis.

"Since all these changes concern only the text and not the numerical
values of the temperatures, which remain the same as in the Scale of
1948, the new text was called the Practical International Temperature
Scale of 1948, amended edition of 1960."

Mr. Perucca (Italy) proposes that a vote be taken on the amend ed
text of the Temperature Scale, which has been distributed to the dele-
gates in the form of printer's proofs. The "Practical International
Temperature Scale of 1948, amended edition of 1960" is adopted uneni-
mously (Annex 5, p. 172)L.

15. International System of Units

In the absence of Mr. Bourdoun, President of the Commission on the
System of Units, Mr. Stulla-GGtz presents the report on the International
System of Units, as follows:

"One of the tasks foreseen by the Convention of the Meter was the
improvement of the metric system and the promotion of its expanded use.
This task includes, as was found necessary, the establishment of a prac-
tical system of units for international use capable of adoption by all
the member nations of the Convention.

"As far back as 1913 at the time of the Fifth General Conference,
Charles-Edouard Guillaume, previous director of the International Bureau

IMr. Astin (USA) abstained from this vote, but after a private conversa-
tion with Mr. de Boer, certain misunderstandings were explained to the
entire satisfaction of Mr. Astin, who then changed his vote at the fifth
session from abstention to a vote of approval.
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gave his special attention to the meter-kilogram-second system completed
by an electrical unit.

"Presented with a request from the International Union of Pure end
Applied Physics, in 1948, the Ninth General Conference took up anew the
question and instructed the International Bureau to conduct an official
inquiry of the opinion in scientific, technical, and pedagogical circles
of all the nations and to report its recommendations regarding the estab-
lishment of a practical system of units. In 1954, the Tenth General
Conference established the base units of this system, which are well
known: the meter, kilogram, second, ampere, Kelvin degree, and candela.

"The International Committee then formed within its body a "Commis-
sion on Systems of Units" made up of seven members of the Committee and
of the Director of the Bureau, and presided over by Mr. Bourdoun, Vice-
President of the Committee on Norms, Measures, and Measuring Instru-
ments of the USSR. The Committee regrets exceedingly that illness has
prevented Mr. Bourdoun from presenting personally the report on the work
of this Commission and of summarizing the very complete report he pre-
pared (Annex 6, p.189) on the problems involved in establishing an In-
ternational System of Units.

"The results of the Commission's deliberations and the decisions taken
by the International Committee have been assembled in the proposed re-
solution that will be submitted to you (see p. 101).

"I would like to mention finally that in 1958 the International
Committee on Legal Metrology declared its adherence to the resolution
of the International Committee on Weights and Measures concerning the
establishment of an International System of Units; the Committee on
Legal Metrology foresees that the member nations of its organization will
adopt this system in their legislation on units of measure."

Mr. Hpjgaard Jensen (Denmark) proposes that in the list of recom-
mended derived units, the unit of magnetic induction remain expressed
in weber per square meter (Wb/m2), and that the name "tesla" be elimi-
nated. He believes it useful to limit the use of special names for the
units; it is not a question of eliminating well-known names of units
such as the farad, the henry, and so on, but it is not at all the same
for tesla.

Mr: Arutunov (USSR) is not in agreement with the proposal and points
out on the contrary the tendency to give a particular and fairly short
name to each unit; this is the reason for his nation's proposing the
name of "lentz" for the unit of intensity of the magnetic field (amperes
per meter). The name tesla, approved in 1956 by the International Elec-
trotechnical Commission and adopted the same year by the International
Committee, is employed in Soviet schools.
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Mr. de Boer (Holland) supports, on the other hand, Mr. Hejgaard
Jensen's thesis; he considers that introduction of special names for
derived units can only lessen the clarity of the international system.
Mr. Perucca (Italy) is of the same opinion.

Mr. Vieweg (Germany) is also of the opinion that the use of new
names should be limited; he believes at the same time that the name
tesla is already in sufficiently widespread use for it to be conserved.

Mr. Avcin (Yugoslavia) intervenes in favor of conserving the use
of the name tesla, which is already contained in the laws of some coun-
tries. If its elimination is requested, he would also propose the
elimination of the newton.

Mr. Jacob (Belgium) indicates that his nation cannot accept para-
graphs 3 and 4 of the proposed resolution, unless a less imperative
character is given to them. The decisions of the General Conference
have the force of law in Belgium, and this would oblige the Belgian
Government to prepare a new law.

Mr. DanJon feels that the General Conference cannot follow the
directives of a government. Mr. Volet points out on this subject that
there is certainly no international police force to enforce the applica-
tion of the resolutions of the Conference; +these resolutions have the
value of recommendations to each of the nations.

Mr. Astin (USA) considers that this discussion is complicating the
task of the Conference; this is why he would abstain at the time of the
vote on this resolution, even though he approves paragraph 3.

Mr. Stulla-G&tz (Austria) points out that the decisions of the
General Conference engage the member nations morally; thus, for example,
the accepted symbol of the prefix deca (da) is accepted by Austria even
though it is bothersome. He asks the Conference, therefore, to adopt
the resolution submitted to it.

Mr. de Boer (Holland) intervenes again against the tesla and regrets
the tendency of electro-technologists to introduce many special names
for units. The physicists are of an opposite opinion, and since opinion
is divided on the application of a particular name to a unit, it is
better to abstain from doing it.

Mr. Arutunov is not of the same opinion as Mr. Perucca, who main-
tained that it was preferable for schools not to have too many names for
units. He grants it would be wise to study these questions carefully
and to put off until later certain proposals, such as that of the lentz
for example, but such a proposal is not justified for the tesla.
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After a last intervention by Mr. Avcin in favor of the tesla, the
maintenance of this name for the unit of magnetic induction is approved
by 11 yeas against 6 nays, with 12 abstentions.

Mr. de Boer feels it is unfortunate to use a name for a unit that
has obtained so few votes in its favor.

Mr. Honti (Hungary) remarks that a simple majority is sufficient
and that it has been obtained; he proposes with Mr., Arutunov that the
Conference decide on the complete resolution as presented.

Before this vote, Messrs. Perucca (Italy) and Carreira (Portugal)
call attention to the name of the unit of mass, the kilogram, for which
the symbol (kg) is not suitable for a basic unit; how is it possible to
think of adjoining to the symbol kg the prefixes of the multiples and
submultiples? He regrets that this question has not been taken into
consideration.

After these discussions, the resolution of the International Com-
mittee on the International System of Units is adopted in its totality
by 18 yeas against one nay, with 11 abstentions (Resolution 12, p. 101).

EXAMINATION OF THE PROVISIONAL TRANSCRIPTIONS OF THE FIRST THREE SESSIONS

The President asks if there are any observations the delegates
would like to make regarding these provisional transcriptions.

Mr. Arutunov (USSR) asks the Secretary of the Conference a question
about the transactions of the first session. There were two documents:
a summary of the transactions and a provisional transcription, the latter
making no further mention of the German Democratic Republic.

Mr. Volet (International Bureau) replies in stressing that the situ-
ation is very delicate. A modus vivendi has been in existence for ten
years meking it possible for the two Germanies to coexist within the In-
ternational Bureau. He cites on this occasion the words spoken at the
Eighth General Conference in 1933 (p. 66) by Mr. Zalutzky of the USSR:

", ..the General ConferencesonWeights and Measures are convoked
for the purpose of discussing purely scientific questions. If among
them there are found any of a political nature, these should be adjourned
to a more favorable moment, discussing in the meantime the other scien-
tific questions that do not have this characteristic.”

In replying to Mr. Arutunov's question, he states that the working
:of the second document is deliberate.
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Mr. Arutunov points out that at the first session Messrs. DanJjon,
Cassinis, and Vieweg recognized that there was only the representative
of the German Federal Republic. This results from the refusal of the
French authorities to admit the representatives from East Germany into
the country. There are, nevertheless, two Germanies that contribute
each one to the International Bureau of Weights and Measures. It is
inadmissible that there can be a nation whose only right consists in
paying contributions. The documents of the Intermational Bureau are
certainly sent to the national laboratories in Berlin and Braunschweig.
He concludes by requesting the modification of the transactions.

Mr. Volet regrets that the solution adopted is not acceptable to
all the nations.

Mr. Bammer presents the point of view of the German Federal
Republic:

"Regarding the statement made by the delegate from the USSR, I
would like to make the following observation: the scientific and tech-
nical cooperation of the two great German laboratories within the Inter-
national Convention of the Meter is carried on harmoniously, as is well
known at the Pavillon de Breteuil. But here our assembly acts as a con-
ference of nations. Since only a single Germany is member of the Con-
vention of the Meter, only the delegate of the German Federal Republic
has the right to vote for Germany.

"Any further discussion having necessarily as its object only ques-
tions of a. political nature would undoubtedly exceed the framework of
this Conference, which should concern itself only with scientific and
technical problems."

Mr. Arutunov protests categorically against this declaration of
Mr. Bammer, who proposes without reason to speak in the name of the Ger-
man Democratic Republic. He stresses that there are two German nations
that should be represented at the Conference.

Mr. M#kinen (Finland) mekes the following statement:

"I regret, Mr. President, that a political dispute of this kind has
thrown its shadow across the work of this Conference, which should be
able to concentrate first and foremost on its high scientific mission.
Since it has happened, however, I should like to summarize briefly the
position of Finland on this question.

"Although regretting that up to the present Germany has been unable
to endow itself with a single government, Finland is pleased to be able
to maintain--in accordance with its concept of neutrality--friendly rela-
tions with the two govermments existing at present in Germany, with that
of the Federal Republic as well as with the Democratic Republic.
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"I can only regret, therefore, that the French authorities have
gseen Tit to refuse to the delegates of the latter government the visas
necessary for them to enter France and take part in the work of the
General Conference. I do not see how such an attitude can conform to the
principles of operation of an international institution or how it can
be of profit to that institution.”

Mr. Arutunov indicates that he cannot approve a document that en-
croaches on the rights of the German Democratic Republic.

Mr. Thomson Fldres (Brazil) feels that since there is only a single
Germany that is a member of this Conference, it is useless to modify
the transactions, especially to mention a so-called nation that is not
present at the discussions, not having qualified to take part in them.

Mr. Honti (Hungary) remarks that it is not a question of mention-
ing a nation that is not present, but of indicating in exact fashion
the name of the nation that is present: the German Federal Republic.

After the remarks of Messrs. Isnardi (Argentina) and Carikli (Tur-
key) supporting the statement made by Mr. Bammer in the name of the
CGerman delegation, Mr. Astin (USA) requests a vote on the transactions
of the first session.

The transactions are adopted by a vote of 19 yeas and 7 nays. The
delegate from Finland explains his reasons for abstaining.

After making some changes requested by certain delegates, the
transactions of the second and third sessions are adopted by a vote of 28
yeas without opposition.

The session adjourns at 19:15 hours.

VISIT TO THE INTERNATIONAL BUREAU AND TO THE
VAULT OF THE PROTOTYPES OF THE METER

Wednesday, 19 October 1960, at 15:30 hours
The delegates visited the laboratories of the International Bureau
at the Pavillon de Breteuil at Sevres, especially the recently acquired

apparatus:

- The interferential longitudinal comparator with photoelectric
microscopes developed by the International Bureau in collaboration with
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the Société Genevoise d'Instruments de Physique and presented by the
engineers of that company;

- The hermetically sealed isothermal unit destined to receive the
comparator;

- the isothermal vacuum compartment for the Michelson interferometer;

- the Smith bridge for measuring temperatures by means of resistance
thermometers.

This visit and that to the vault containing the prototypes of the
meter were followed by a reception in the conference hall of the Pavil-
lon de Breteuil offered by the President of the International Committee
on Weights and Measures and by the Director of the International Bureau
to the delegates and the ladies accompanying them.

At the end of the reception, the delegates were Invited by the Rou-
manian delegation to a showing of the film "Man and Measurement" made by
the Directory of Metrology at Bucharest. This projection took place at
the International Center of Pedagogic Studies at Sevres.

MINUTES OF THE VISIT TO THE PROTOTYPES DEPOT

On 19 October 1960 at 16:00 hours, the delegates to the General
Conference and the scientific personnel of the International Bureau vis-
ited the depot of the international prototypes of the meter at the Pa-
villon de Breteuil.

The three keys needed to open the depot were brought together, the
first one remaining in the custody of the director of the International
Bureau, Mr. Charles Volet; the second, deposited at the Archives de
France, was brought by Mr. A. Chamson, Director of the Archives; and
the third was delivered by the President of the International Committee,
Mr. A. Danjon.

The two steel doors of the vault having been opened, as well as the
safe containing the prototypes, the presence of the metric prototypes
and their controls were observed.

The following readings were taken from the thermometers placed in
the safe:

Present temperature 18.5°¢
Maximum temperature 20.0°¢
Minimum temperature 17.5°¢C
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The safe as well as the doors of the vault were then closed.

The Secretary of the Conference and The President of the Committee
of the Committee

A, Danjon
G. Cassinis

The President of the Conference

E.-G. Barrillon
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FIFTH SESSION
OF THE GENERAL, CONFERENCE ON WEIGHTS AND MEASURES

Held at the Ministry of Foreign Affairs
19 Avenue Kléber, Paris
on Thursday, 20 October 1960 at 15:00 hours

Under the Presidency of Mr. E.-G. Barrillon
President of the Academy of Sciences of the French Institute

To (continued). Establishment of the Table of Distribution of the
Contributions

The President requests that the Conference proceed to vote on the
mode of distribution of the endowment of the International Bureau of
which the discussion had been interrupted in the preceding session.
This vote will take place by means of a nominal ballot on the basis of
Table D (p. 170).

Mr. Jacob (Belgium) presents a note from his Government on the
subject of this distribution:

"The amplification of the activity of the International Bureau
results in a corresponding increase in the present expenses of the In-
ternational Bureau by a coefficient of 2.25. Belgium accepts the mul-
tiplication of its annual contribution by this coefficient in order to
alleviate the new contributions of the underdeveloped nations with
large populations.

"Tt is opposed, at the same time, to the proposal increasing mate-
rially the coefficient of the medium-sized nations in order to reduce
the contributions of the large nations with a high national income,
especially when this reduction is such that its consequence is to
diminish the coefficient of the large nations below the average coeffi-
cient of 2.25.

"If Belgium, however, is alone and not supported in this domain,
it is willing to transform its negative vote into an abstention under
reserve."

Mr. Arutunov (USSR) is surprised to note that the new document
distributed to the delegates on the mode of distribution contains only
a single item concerning Germany.
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Mr. Cassinis points out that the two Germanies will arrange between
themselves the distribution of the contribution; but Mr. Arutunov wants
the two German nations to be mentioned in the table of contributions.
Finally, Messrs. Cassinis and Arutunov agree on a presentation that is
acceptable.

Mr. Volet (International Bureau) asks the delegation from the USSR
if it approves the presentation used up to now for the table "Situation
of the Payments by the Nations" shown in the "Annual Report to the
Governments of the High Contracting Parties." Mr. Arutunov accepts this
presentation. Mr. Vieweg also gives his agreement, making reservations,
however, as to the coefficients adopted for the two Germanies, which
should be specified. The Conference approves these decisions without
objections.

A vote is now taken on Table D; all the delegations pronounce them-
selves in favor of this table except that of Belgium, which first votes
"no, with reserves," and then changes its vote immediately to an absten-
tion. The Argentine delegate votes in favor of Table D but states he
cannot guarantee acceptance by his Govermment.

The mode of distribution of the annual endowment of the International
Bureau (Table D, p. 170) is adopted without opposition but with the ab-
stention of Belgium. The contribution of each nation will be calculated,
therefore, according to the coefficients of the scale of the United Na-
tions, but with a maximum of 10 percent and a minimum of 0.5 percent of
the total endowment.

Mr. Arutunov proposes to pass immediately to item 19 of the Agenda:
the election of the members of the International Committee. He feels
this is an important matter for which sufficient time should be reserved.

Mr. Danjon, supported by Mr. Cassinis, indicates that the elections
are not held until the end of the last session in order for the Interna-
tional Committee to be able to exercise its functions up to the close of
the Conference.

Mr. Vieweg then proposes that the ballots be distributed immediately,
but that the vote not take place until item 19 of the Agenda comes up.

Mr. Volet indicates that the elections concern, in addition to the
members leaving the International Committee, three other nominations:
those of Messrs. Ferreira (Portuguese) and Georgescu (Roumanian) already
announced at the preceding session, and that of Mr. Niewodniczanski
(Polish), which has just been received. He presents the curriculum vitae
of these three candidates.

The delegation from the United Kingdom suggests that the vote take
place in the middle of this session. The delegation from France requests
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that the succeeding item of the Agenda be taken up immediately. The
President requests a vote on this last request, which is passed by 21
votes to 6. The Agenda is thus maintained.

16. Report on Recent Progress of the Metric System

At the invitation of the President, Mr. Volet (International Bu-
reau) presents the following report:

"Several nations have adopted the metric system since the General
Conference in 1954. In other nations where both the metric system and
other systems are in use, steps have been teken to impose more strictly
the use of the metric system.

"The traditional report the International Bureau has prepared will
show the results of the investigation we have made on the progress of
the metric system throughout the worldl. We shall summarize only the
essential points.

Europe. 1In Greece, the only nation in Europe except the United
Kingdom and Ireland where the use of the metric system is not obligatory,
a ministerial commission decided in 1959 to adopt metric units as the
only measures for all transactions. Steps have been taken also in
Albania to enforce the use of the metric system, the use of which was
made obligatory in 1951.

Africa. All African nations formerly under French or Belgian ad-
ministration now possess legislation on weights and measures founded
on the metric system. The same is the case in Tunisia and Morocco, the
latter nation having extended the use of metric measures, in 1959, to
the old zone of the Spanish Protectorate and to the zone of Tangier.
Metric reform is being carried forward also in Egypt and the Sudan.

Asia and Oceania. Two great Asiatic Nations have gone over re-
cently to the metric system: Japan, where the system was adopted offici-
ally in 1921, has now made its use obligatory as of 1 January 1959;
India, which adopted it by the law of 28 December 1956, and where the
reform of measures is at present being carried out vigorously.

"The employment of the metric system is developing also in China
and in Korea; it is used effectively and currently in Israel and in the

lThis report prepared by H. Moreau, Head of Operations of the Interna-
tional Bureau, will be issued, as was the previous one, as a separate
publication of the International Bureau.
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Philippines, and its employment has been confirmed by recent laws in
Cambodia, Indonesia, and Vietnam. Pakistan also foresees the adoption
of the metric system, and efforts are being made in Burma to familiarize
the population with metric measures. Lebanon has requested an expert
metrologist to reorganize its service of weights and measures on the
basis of modern metric legislation.

Mexico, Central and South America. Efforts are being made in these
countries of the metric system, not only with a view to developing their
services of weights and measures and to modernizing their legislation, but
also to impose a more extensive use of the metric system in order to
eliminate progressively the other systems of measure still in use.

The Anglo-Saxon Countries. As is known, the metric system is legal
but not obligatory in most of the Anglo-Saxon countries. Its use is
generalized in the scientific field and in certain specialized areas such
as pharmacy, medicine, optical and scientific instruments industries;
it is used very little, on the other hand, in the mechanical industries.
Thus, in a world where the increasingly close interdependence of peoples
pleads in favor of a single system of measures, the Anglo-Saxon scien-
tists and technicians do not speak the same language when it comes to
measures. This duality of metric and Anglo-Saxon systems feeds a con-
troversy that has been going on for a century and a half, a controversy
rekindled recently by the putting into execution of economic agreements
made between certain European countries.

"In the United Kingdom, some years after the recommendation in
favor of the metric system put out by a committee of the Board of Trade
in 1951, an investigation by the British Association for the Advancement
of Science and the Association of British Chambers of Commerce brought
out unfavorable verdict in 1960, favoring maintenance of the status quo
but recognizing the need, nevertheless, of following attentively the
evolution of the question in view of the worldwide tendency toward adop-
tion of the metric system.

"In Ireland, a similar investigation in 1959 made under the auspices
of the Ministry of Commerce and Industry reported, on the contrary, in
favor of the adoption of the metric system.

"In the United States and in Canada, the metric question has also
been the cause of countless discussions and assumed positions, both
private and official; we mention particularly the position taken in May
1959 by the U.S. Department of Commerce in favor of a change.

"All these investigations and discussions recognize the incontest-
able merits of the metric system, but all of them arrive also at the con-
clusion that the principal obstacle to the abolition of the Anglo-Saxon
system lies in difficulties of a financial and industrial nature; these
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difficulties can, unfortunately, only get worse with the passage of time
and make reform more and more onerous, a reform that many Anglo-Saxons
consider inevitable, however, at & more or less distant date.

"In conclusion, these last years have been marked by a slow and
continuous progress of the metric system throughout the world. Nations
once "technologically underdeveloped" are now on the road to economic
and industrial development, and they are turning definitely toward metric
measures; this evolution in world economic conditions would appear to be
the essential factor capable of overcoming the last hesitations in favor
of a world one hundred per cent metric.

"Let us hope that the use of decimal monetary units decided on by
some Anglo-Saxon countries and recommended by others may also be a sign
of the first step toward adoption of the international language of meas-
sure that is the metric system."

Following this report, Mr. Lopez Azcona (Spain) points out that the
metric system was introduced into the Philippines by Spanish law in 1849.

17. Additional Contributions

The Director of the International Bureau, Mr. Volet, summarizes the
situation of this initiative taken by the Ninth General Conference (1948)
with the object of obtaining supplementary financial resources for the
International Bureau. Since the 1954 Conference, two other nations,
Hungary and Switzerland, have made voluntary contributions. The sums
received from 24 nations add up to 80,749 gold francs; they have been
very useful in financing a modern electric power installation and in pay-
ing the first installments on the interferential comparator with photo-
electric microscopes. The International Bureau thanks warmly once more
the donor nations.

18. Miscellaneous Proposals

Mr. Danjon recalls that the USSR and Roumania presented at the
second session a proposed resolution (p. 45) intended to encourage the
adhesion of further nations to the Convention of the Meter. This pro-
posal has been studied and modified by the International Committee as
follows:

"The Eleventh General Conference on Weights and Measures,

"considering that all nations benefit from the successful results
of the work of the International Committee and of the International
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Bureau of Weights and Measures, particularly demonstrated by the report
of its President on the activity of this committee during the period

1954-1960,

"considering that the development of contemporary science and tech-
nology would be favored by a larger and larger extension of the use of
the metric system throughout the world,

"invites all nations that are not yet contracting parties to the
Convention of the Meter to adhere to this Convention."

Speaking for the delegation from the United States, Mr. Astin pro-
poses that the last paragraph be modified as follows:

"hopes that the nations that do not yet belong to the Convention
of the Meter, especially those nations that have only just recently
gained their independence, may not delay in adhering to this Convention."

Mr. Honti (Hungary) agrees in principle with this amendment, but
he requests that after the word "nations" be added "of Africa and Asia,"
in order to indicate clearly to what nations this resolution is addressed.

Mr. Sato (Japan) supports the amendment of the United States. He
considers in effect that the General Conference cannot invite nonmember
nations, but do no more than express a hope.

Mr. Arutunov (USSR) requests that the discussion take place also
on the Soviet-Roumanian proposal. He proposes, therefore, that the
resolution contain the following: the first paragraph of his proposition
(p. 45), the first and second paragraph of the above proposal of the
International Committee, the amendment of the United States, and the last
paragraph of his proposal, which should be acceptable to all delegates.

Mr. Danjon recalls that the last paragraph of the Soviet-Roumanian
proposal gave rise to obJjections by the International Committee, the
reference to an economic influence being capable of interpretation as a
political pressure.

Mr. Arutunov agrees not to conserve anything more than the words
"scientific and technical relations;" but Mr. Astin states he cannot
accept this text.

The President requests a vote first of all on the amendment pro-
posed by the United States. This amendment is adopted,

An examination is made of the amended Soviet-Roumanian proposal,
but Mr. Astin insists once more on the fact that the last paragraph of
this proposal represents an intrusion into the domestic affairs of other
nations.
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After an intervention by the delegates from France and Italy in
favor of the amended Soviet-Roumanian proposal, Mr. Astin puts a ques-
tion of procedure and requests that this amended proposal be discussed
first. In an effort at conciliation, Mr. Arutunov agrees on a vote on
this resolution to include the following: the first two paragraphs of
the International Cowmmittee's proposal, the amendment of the United
States, and the last paragraph of the Soviet-Roumanian proposal from
which the word "economic” would be eliminated.

Put to a vote, this resolution is adopted by 18 yeas against 9 nays
(Resolution 1k, p. 103).

Mr. Danjon reads a proposed resolution of the International Com-
mittee containing the definitions of the cubic decimeter and of the
liter.

Mr. Perucca (Italy) observes that the duality of these units has
already been discussed at great length within the International Committee
on several occasions; it seems useless to him to come back to this ques-
tion since nothing new has intervened.

Put to a vote, the resolution as presented is adopted by 29 votes,
Italy abstaining (Resolution 13, p. 103).

Mr. Danjon presents in the name of the International Committee a
proposed resolution concerning the negotiation of a headquarters agree-
ment with the French Government.

Mr. Gascuel (France) explains the reasons for this agreement and
stresses its usefulness.

Mr. Jacob (Belgium) would hope that the headquarters agreement will
not be limited to the International Bureau of Weights and Measures, but
that all the organisms created by the Convention of the Meter will re-
ceive certain privileges, which will have the result among other things
of meking it impossible to refuse visas, except in the case of persona
non grata.

Mr. Dostal (Czechoslovakia) requests the floor for the following
statement:

"Allow me in the name of the Czechoslovakian delegation to make a -
statement concerning two questions we consider capable of helping with
the solution of the problems confronting our international organization.
It is in order to facilitate our collaboration to the maximum that I
dare to speak.
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"1) The Czechoslovakian delegation feels that all the participants
at our sessions should enjoy the diplomatic immunity that would be
granted for a French diplomatic entrance visa without distinction as to
the character of the delegate's passport. If the French regulations
for authorizing visas do not permit granting a diplomatic visa to the
holders of nondiplomatic passports, the French Government, as the de-
positary of our Convention, should declare that it concedes the privi-
lege of diplomatic immunity to the participants in our conferences dur-
ing their stay in France to attend our sessions.

"The Czechoslovakian delegation proposes the right to immunity in
order to have the guarantee that all the member nations will be able to
participate in the work of our organization without any obstacles.

"2) The Cerman Democratic Republic is alsoc a member of our organi-
zation, a member that complies regularly with the obligations required
of it by our Convention. However, the nation that is host to our organ-
ization, the French Government, prevents the German Democratic Republic
from attending our sessions and by this act makes it impossible for the
German Democratic Republic to work actively within the framework of our
organization. We feel that the Government of the French Republic vio-
lates the engagements accepted by it as depositary of our Convention.
This attitude surprises us because the French Government authorizes entry
visas to other citizens of the German Democratic Republic traveling in
France.

"The Czechoslovakian delegation feels that the political relations
between our countries should not be reflected in discriminatory meas-
ures that disturb the activity of our international organization. The
Czechoslovakian delegation is informed that the majority of the govern-
ments, those of the United States and Spain for example, authorize entry
visas for participants in conferences of international organizations,
even if the participants come from countries with which these govern-
ments do not have normal diplomatic relations. This is also the prac-
tice in Czechoslovakia, and we feel that every truly democratic nation
that gives its consent to the holding of an international conference on
its territory should accept the same practice.

"We have discussed the question of the construction of new labora-
tories for our organization. This program foresees fairly large invest-
ments. We would build these laboratories in a country that refuses an
entry visa to members of our organization. Today it is the German Demo-
cratic Republic; tomorrow it might be Czechoslovakia, Spain, or another
nation. In other words, anybody at all among us can be prevented by the
French Government from participating in the work of our organization,
which is an international organization and not a French one. If the
French Government refuses to fulfill the obligations of a nation that is
host to our organization, it would be well to reconsider the construction



91

of laboratories here, and perhaps some other country should be asked to
accept us. I believe many nations would feel honored by the presence
of such an important international organization and would fulfill their
obligations in exemplary fashion.

"Many among us have already visited the laboratories of the German
Democratic Republic and have had an opportunity to verify their quality
and their importance to our organization.

"In view of these circumstances, I feel it iIndispensable that an
official note be dispatched to the Government of the French Republic
regarding the attitude taken by it toward the German Democratic Re-
public, and requesting at the same time the fulfillment of the obliga-
tions the French Government accepted as depositary of the Convention of
the Meter.

"So long as the French Government may not be able to fulfill its
engagements, it would be well to consider the possibility of changing
the headquarters of our organization,

"T believe, Mr. President, that you may trust the intent of this
declaration to be truly praiseworthy and constructive.”

Mr. Gascuel remarks in reply to the two preceding interventions
that it is not the place of the French delegation to discuss the refusal
of visas by the French Government. At the same time, it is impossible
- to foresee what may be arranged on the subject of diplomatic visas in
the headquarters agreement. The office of the International Committee
is doing all in its power for this agreement to be drawn up on a non-
discriminatory basis in consonance with agreements already concluded by
the French Government with other international institutions.

Mr. Jacob declares himself satisfied with the explanations given
by Mr. Gascuel.

Mr. Arutunov approves without reservations the observations of the
delegate from Czechoslovakia.

The proposed resolution on the headquarters agreement is finally
adopted by unanimous vote (Resolution 15, p. 10L4).

Mr. Volet (International Bureau) thanks the General Conference for
having authorized this agreement, which may result in a useful simplifi-
cation of the relations of the International Bureau with the French
authorities.
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After an intermission, the provisional transcription of the tran-
sactions of the fourth session is examined. After some observations
that will be taken into account, this transcription is approved
unanimously.

Mr. Cassinis requests that the secretariat be trusted with the tran-
scription of the transactions of the last session.

19. Partial Renewal of the International Committee

The President recalls that the renewal concerns half of the Inter-
national Committee, and that votes may be cast for the reelection of
any of the nine members leaving it. The names of three other candidates
have been received. The voting will be by nation and secret ballot.

The count of the balloting by three delegates (Korea, Spain, and
Czechoslovakia) gives the following results:

Number of votes: 32. Votes per candidate are:

Departing members eligible for reelection:

Messrs. Astin 31 votes
Bourdoun 28 n
Danjon 31 "
Esserman 29 "
Howlett 32 "
Krishnan 32 "
Otero 22 "
Sandoval Vallarta 23 "
Stulla-GGtz 32 "

Other candidates:

Messrs. Ferreira [ votes
Georgescu g
Niewodniczanski 9 "

A1l the departing members are reelected. Mr. Danjon thanks the
General Conference in the name of the International Committee and de-
clares his retirement from the presidency of the International Committee
as of the end of the present session.
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8 (continued). Modification of the Convention of the Meter and of
the Annexed Regulation

The President requests the Conference to return to this question
of which the discussion was interrupted at the third session (pp. 54-56).

Mr. Cassinis states that he has been instructed by the Interna-
tional Committee in unanimity to make the following statement to the
Conference:

"At the beginning of 1960, the International Committee distributed
a proposed revision of the Convention of the Meter (Anmex 1, p. 106);
" it drew up this proposal after & long study during which a commission
was created, presided over by Mr. Astin and composed of several members
of the International Committee. The comments of the nations were ex-
pected by June or July 1960, after which the Committee expected to pre-
pare a second proposal. However, these comments arrived later than
foreseen, some of them even during this session of the Conference.

"At the proposal of Mr. Danjon, this Conference appointed at its
first session a work group composed of delegates, whose mission was to
prepare a synthesis of the comments received and to -find an acceptable
formula. Mr. de Boer was appointed President of the group. After
several days of assiduous labor, Mr. de Boer's group obtained a sizable
result concretized in the proposal handed to you (Annex 3, 2nd report,
p. 162). The International Committee wished to have this proposal dis-
tributed in the form of a document, even before it had been seriously
examined. In this way, each of the delegates will be able to study this
document and think of other modifications he may judge it useful to
propose.

- "The International Committee found that the problem of a satisfac-
tory revision of the Convention of the Meter cannot be taken up in the
few remaining moments before adjournment of the session, much less can
a unanimous agreement be reached. The Committee established, therefore,
a proposed resolution by which the Conference would request the Inter-
national Committee to continue its studies until it is able to prepare
a second proposal which would be submitted to the Governments, and to
continue in this way until unanimous agreement is reached.

"The International Committee proposes, obviously, to proceed by the
same processes as previously, which is to say with the help of the al-
ready existing commission presided over by Mr. Astin. The delegates
are requested to remit their proposals before 1 February 1961; this
time limit will leave sufficient time for careful consideration of the
whole matter and to obtain legal and other advice on it.
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"Thege observations will thus have greater value than if they were
prepared hastily, and the International Committee counts greatly on them
for its commission to be oriented as to the course to take in its work,
and for the second proposal to have better chances of being approved by
all the nations.”

Mr. Cassinis reads the proposed resolution (p. 104).

Mr. Jacob (Belgium) agrees with its text and asks that the Inter-
national Committee be given full freedom in its work. Mr. Cassinis
points out that this is not a question of a closed commission, but that
it will be free to collect all the opinions that may be useful.

Put to a vote, the resolution presented by the International Com-
mittee is adopted unanimously (Resolution 16, p. 10L).

The Agenda having been completed, Mr. Astin proposes a motion of
thanks to the persons and organizations that have helped in the success
of this General Conference. First of all to Mr. E.-G. Barrillon for his
wisdom and patience toward us; then to the French Minister of Foreign
Affairs for having put at our disposal the installations of the Ministry's
Center of International Conferences, and for the reception and evening
at the Opera offered to the delegates; then to the International Com-
mittee on Weights and Measures and to its eminent President, Mr. A. Danjon,
and to his devoted secretary, Mr. G. Cassinis; and finally to the Direc-
tor, Mr. Charles Volet, and to all the personnel of the International
Bureau for the efforts they made to assure the full success of this im-
portant Conference.

The Conference denotes its full agreement with the motion proposed
by Mr. Astin by its applause.

In his turn, the President thanks the delegates and declares the
Eleventh Session of the General Conference on Weights and Measures ended.

The session adjourns at 18:20 hours.
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RESOLUTIONS ADOPTED

Extension of the Activities of ‘the International Bureau to the Area of
Standards of Measure of Ionizing Radiations

RESOLUTION 1
The Eleventh General Conference on Weights and Measures,
CONSIDERING

that the development of atomic energy and of nuclear research re-
quires that the uniformity of standards of measure of ionizing radiations
be assured,

that the international uniformity of measure of the principal physi-

cal dimensions has been obtained, maintained, and improved with uncon-
tested success over the past 85 years by the activity of the International
Committee of the International Bureau of Weights and Measures,

that the great national laboratories of standards charged with the
uniformity of measures in their respective countries, having found at the
International Bureau and in the meetings of the Consultative Committees
the facilities it desired to be able to work in common for the worldwide
uniformity of physical measures, have expressed their desire that the
laboratories and the scientific personnel of the International Bureau be
increased and completed in order that the common work of unification of
measures be extended to standards of measure of ionizing radiations,

that the International Commission of Radiological Units and Meas-
ures (I.C.R.U.), which plays a preponderant role in the choice of stand-
ards and their comparisons in the field of ionizing radiations, states
now that it wishes to relinquish this part of its activities, provided
it be taken up by the International Bureau, because this Bureau is the
only one capable of carrying on this activity with incontestable
authority,

that the work of international unification of the standards of
measure of ionizing radiations requires a permanent and unique scien-
tific directive center established and supported by an inter-governmental
agreement free of political implications, and that the International
Bureau of Weights and Measures fulfills these conditions,
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that the physical experiments for the preparation and execution of
comparisons of standards of measure of ionizing radiation require the
employment of standards of measure of other physical dimensions, that
these latter standards exist in their most exact forms at the Interna-
tional Bureau, and that the personnel of the Bureau, enriched by a long
tradition, know thoroughly the general rules of metrology and the
special rules applying to each form of standard,

RATIFIES the action already undertaken by the International Com-
mittee on Weights and Measures in the field of ionizing radiations, and

REQUESTS the International Committee to organize at the Interna-
tional Bureau a section of standards of measure of ionizing radiations
equipped with a laboratory and scientific personnel, and to work on the
unification of the standards of measure of ionizing radistions and the
corresponding units, taking into account the results obtained by na-
tional, international and other laboratories and organizations.

RESOLUTION 2
The Eleventh General Conference on Weights and Measures,

DECIDES to devote to the enlargement of the laboratories of the
International Bureau of Weights and Measures and for their equipment for
standards of measure of ionizing radiation the sum of 1,800,000 gold
francs, covered by a special contribution of 900,000 gold francs added
to the annual endowment of the years 1962 and 1963,

HOPES that the French Government will grant an increase in ground
put at the disposal of the International Committee on Weights and Meas-
ures and surrounding the Pavillon de Breteuil,

HOPES that the Governments will consent to an anticipation in pay-

ments to facilitate the immediate enlargement of the laboratories of the
International Bureau.

RESOLUTION 3
The Eleventh General Conference on Weights and Measures,
THANKS the Radium Institute of the University of Paris for having
been willing to confide to the International Bureau of Weights and Meas-

ures the custody of the international standard of radium No. 5430, and

AUTHORIZES the International Bureau to take charge of this standard.
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RESOLUTION k4
The Eleventh General Conference on Weights and Measures,

CONSIDERING the need to establish in a precise manner certain units
and notions used in the field of ionizing radiations,

REQUESTS the International Committee on Weights and Measures to
undertake without delay the necessary studies,

GIVES AUTHORITY to the International Committee on Weights and Meas-
ures to take decisions on this point to be submitted for approval to
the Twelfth General Conference.

Endowment of the International Bureau
RESOLUTION 5
The Eleventh General Conference on Weights and Measures,
CONSIDERING

that the precision required in the measures in the custody of the
International Bureau on Weights and Measures increases constantly and
requires ever more expensive equipment,

that the fields of activity of tﬂe International Bureau have in-
creased to include standards of measure of iconizing radiations,

that in all its activities the International Bureau should be
served by personnel of high scientific qualifications, who are difficult
to find,

ACCEPTS without contrary opinion the proposal of the International
Committee, duly notified in advance to the Governments in accordance
with Article 6, paragraph 5, of the Annexed Regulation of the Convention
of the Meter of 1875, modified in 1921.

DECIDES to increase the fixed part of the annual endowment, so that
the total of the fixed and supplementary parts of the annual endowment
covering the operating expenses of the International Bureau and of the
International Committee on Weights and Measures will amount to 900,000
gold francs. The amount of the fixed part thus calculated will be applied
to the contributions payable in 1962 and the following years.
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Definition of the Meter
RESOLUTION 6
The Eleventh General Conference on Weights and Measures,
CONSIDERING

that the international prototype does not define the meter with
sufficient precision for the present needs of metrology,

that it is desirable in addition to adopt a natural and indestruct-
ible standard,

DECIDES:

1) The meter is the length equal to 1,650,763.73 wavelengths in
a vacuum of the radiation corresponding to the transition between the
levels 2p; eand 5d5 of the atom of krypton 86.

2) The definition of the meter in force since 1889, based on the
international prototype in iridium-platinum, is abrogated.

3) The international prototype of the meter authorized by the
First General Conference on Weights and Measures in 1889 will be con-
served at the International Bureau of Weights and Measures under the
same conditions as were established for it in 1889.

RESOLUTION 7
The Eleventh General Conference on Weights and Measures,
REQUESTS the International Committee

1) to establish instructions for the practical use of the new defi-
nition of the meterl.

lAt its session in October 1960, the International Committee on Weights
and Measures adopted the following recommendation regarding the first
instructions on the practical use of the definition of the meter:

"In conformity with Paragraph 1 of Resolution 7, adopted by the Elev-
enth General Conference on Weights and Measures (October 1960), the In-
ternational Committee on Weights and Measures recommends that the radia-
tion of krypton 86, adopted as the fundamental standard of length, be
obtained by means of a hot-cathode discharge lamp containing krypton 86
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2) to choose the secondary standards of wavelength for the inter-
ferential measurement of lengths and to establish instructions for their
practical use; '

3) to continue the studies it has undertaken to improve the stand-
ards of length.

RESOLUTION 8
The Eleventh General Conference on Weights and Measures,

CONSIDERING the initial instructions prepared by the International
Committee on Weights and Measures on the practical use of the new defini-
tion of the meter,

CHARGES the International Bureau of Weights and Measures, as in the
past, with the determination of the national prototypes.

Definition of the Unit of Time
RESOLUTION 9
The Eleventh General Conference on Weights and Measures,
CONSIDERING

the power given by the Tenth General Conference on Weights and
Measures to the International Committee on Weights and Measures to come

(footnote continued from preceding page)
of not less than 99 percent purity, in sufficient quantity to insure the
presence of solidified krypton at a 649K temperature, this lamp being
supplied with a capillary having the following characteristics: internal
diameter: 2-4 mm, walls' thickness: approximately 1 mm.

"It is estimated that the wavelength of the radiation emitted by the
positive column is equal to within one hundred-millionth (10-8) of the
wavelength corresponding to the transition between the undisturbed levels
when the following conditions are fulfilled: ‘

1) the capillary is observed at the end so that the light rays that
are used travel from the cathode side to the anode side;

2) the lower part of the lamp, including the capillary, is immersed
in a cooling bath maintained at the triple point of nitrogen tempera-
ture, t 1°;

3) the density of the current in the capillary is 0.3 % 0.1 amp/cm2."
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to a decision on the definition of the fundamental unit of time,

the decision taken by the International Committee on Weights and
Measures at its session of 1956,

RATIFIES the following definition:

"The second is the fraction 1/31,556,925.9747 of the tropical year
1900 January O to 12 hours of time of the Ephemerides."

RESOLUTION 10
The Eleventh General Conference on Weights and Measures,

APPRECIATING the experimental results obtained by competent labora-
tories during recent years, which prove that a standard of time interval
based on a transition between two levels of energy of an atom or of a
molecule can be achieved and reproduced with very high precision,

CONSIDERING that such an atomic standard of time intervael is indis-
pensable to the requirements of high quality metrology,

REQUESTS

the national and international laboratories that are expert in this
field to continue their studies as actively ss possible,

the International Committee on Weights and Measures to cooperate
without delay with the international organizations interested, and to
coordinate the work to make it possible for the Twelfth General Confer-
ence to adopt a resolution on this point.

Gravimetric System
RESOLUTION 11
The Eleventh General Conference on Weights and Measures,

having learned with satisfaction of the progress in the absolute
measure of acceleration due to gravity, thanks to the work of the Inter-
national Bureau of Weights and Measures and of the national laboratories,
but noting that a number of important determinations are still under way,

1) DECIDES to conserve provisionally the so-called Potsdam gravi-
metric system;
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2) REQUESTS the International Bureau and the National Laboratories
to continue their measurements;

3) GIVES THE POWER to the International Committee on Weights and
Measures to decide on the change from the Potsdam system, when it will
have decided that the value of this acceleration is known with sufficient
exactitude.

International System of Units
RESOLUTION 12
The Eleventh General Conference on Weights and Measures,
CONSIDERING
Resolution 6 of the Tenth General Conference on Weights and Meas-

ures adopting the six units to serve as a basis for the establishment of
a practical system of measures in international relations:

Length meter m
Mass kilogram kg
Time second 5
Electric current intensity ampere A
Thermodynamic temperature degree Kelvin Ok
Luminous intensity candela cd

Resolution 3 adopted by the International Committee on Weights and
Measures in 1956,

the recommendations adopted by the International Committee on
Weights and Measures in 1958 concerning the abbreviation of this system's
name, and the prefixes to be used for the formation of multiples and sub-
multiples of the units,

DECIDES:

1) +the system based on the six basic units mentioned above is
designated by the name of International System of Units;

2) +the international abbreviation of this system's name is: SI;

3) the names of multiples and submultiples of the units are formed
by means of the following prefixes:
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Factor by which the Pre- Sym-
unit is multiplied fix bol
1,000000000000 = 10°  tera T
1,000000000 = 109 giga G
1,000000 = 106 mega M
1,000 = 107 kilo k
100 = lO2 hecto h
1
10 = 10 deca da

0.000000001

0.000000000001

0.1 = 10~
0.01 = 10~
0.001 = 10~
0.000001 = 10~
= 10"

= 10~

Factor by which the
unit is multiplied

12

Pre- Sym-
fix bol
deci el
centi c

milli m

micro W
nano n
pico p

4) the units shown below are used in this system, without prejudice
to other units that may be added in the future.

Additional Units

Plane angle
Solid angle

Secondary Units

Area

Volume

Frequency

Density (volumetric mass)
Velocity

Angular velocity
Acceleration

Angular acceleration

Force
Pressure (mechanical tension)

Kinematic viscosity

Dynamic viscosity

radian
steradian

square meter
cubic meter
hertz
kilogram per
cubic meter
meter per
second
radian per
second

meter per
sec. squared
radian per
sec. squared
newton
newton per
5q. meter
square meter
per second

newton-second

per sq. mete

r

rad
sr



Work, energy, quantity of heat

Power

Quantity of electricity

Voltage, difference of potential,
electromotive force

Intensity of electric field

Electrical resistance

Electrostatic capacitance

Magnetic flux

Inductanece

Magnetic induction

Magnetic field intensity

Magnetomotive force
Luminous flux

Luminance

Illumination

Cubic Decimeter and Liter

RESOLUTION 13

The Eleventh General Conference on Weights and Measures,

CONSIDERING

Jjoule
watt
coulomb
volt

volt per meter
ohm

farad

weber

henry

tesla
amperes per
meter
ampere
lumen
candela per
5q. meter
lux

103

that a cubic decimeter and a liter are not equal but differ by about

28 millionths,

that the determination of physical dimensions involving measures of
volume are becoming more and more accurate, aggravating the consequences
of a possible confusion between the cubic decimeter and the liter,

REQUESTS the International Committee on Weights and Measures to study
this problem and to present its conclusions at the Twelfth General Con-

ference.

Adhesion of Nations to the Convention of the Meter

RESOLUTION 14

The Eleventh General Conference on Weights and Measures,
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CONSIDERING

that all countries benefit from the successful results of the work
of the International Committee and of the International Bureau of Weights
and Measures, particularly as illustrated by the report of its President
on the activities of this Committee during the period 1954-1960,

that an increasingly greater use of the metric system extended
throughout the world would be favorable to the development of modern
science and technology,

HOPES that the nations not yet adhering to the Convention of the
Meter, and especially the countries that achieved their independence
very recently, will not delay in joining this Convention, and

SUGGESTS to all the member nations of the Convention that they use
their influence to this end, availing themselves of their scientific and
technical relationships.

Negotiation of a Headquarters Agreement with the French Government
RESOLUTION 15
The Eleventh General Conference on Weights and Measures,

CONSIDERING that the International Bureau of Weights and Measures
benefits from the generous hospitality of France, but that in accomplish-
ing its mission it may encounter certain difficulties due to the applica-
tion of regulations established for the French and foreign nationals
and establishments within France,

INSTRUCTS the International Committee on Weights and Measures to
negotiate with the French Government a headquarters agreement on a non-
discriminatory basis in consonance with agreements of this kind already
concluded by this Government with other international institutions, and

HOPES that this agreement may be put in force immediately on a

provisional basis while awaiting the approval of the Twelfth General
Conference.

Revision of the Convention of the Meter
RESOLUTION 16

The Eleventh General Conference on Weights and Measures,
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NOTING that the agreement on the changes to be incorporated in the
Convention of the Meter and its Annexed Regulation was unobtainable
during the present session, in spite of the conciliatory efforts worthy
of praise of the work group created at the first session and presided
over by Mr. de Boer,

GIVES POWER to the International Committee on Weights and Measures
to continue its studies with a view to preparing as soon as possible a
proposal that may receive the assent of all the contracting parties.
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ANNEX 1

PROPOSAL FOR MODIFICATION OF THE CONVENTION OF THE METER ESTABLISHED
BY THE INTERNATIONAL COMMITTEE ON WEIGHTS AND MEASURESY

CONVENTION

Present Text Proposed Text

Article 1 (1875). The high No

contracting parties engage them-

selves to found and maintain at

their common expense an Interna-

tional Bureau of Weights and Meas-

ures to be scientific and perma-

nent, of which the headquarters is

in Paris.

Article 2 (1875). The French No
Covernment will take the necessary
steps to facilitate the acquisi-
tion or, if it is required, the
construction of a building special-
ly reserved for this purpose, under
conditions to be determined by the
Regulation annexed to the present
Convention.

Article 3 (1875). The Inter- No

national Bureau will function under

the exclusive direction and sur-

veillance of an International Com-

mittee on Weights and Measures, it-

self placed under the authority of

a General Conference on Weights and

Measures made up of delegates of

all the contracting governments.

change

change

change

lThis proposed modification: (1) of the Convention signed at Paris on 20
May 1875, (2) of the Regulation annexed to this Convention, (3) of the
Convention signed at Sévres on 6 October 1921, was submitted to the mem-

ber nations in February 1960 at the same time as the

convocation to the
(continued)
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Article 4 (1875). The pres-
idency of the General Conference
on Weights and Measures is attrib-
uted to the current President of
the Academy of Sciences in Paris.

Article 5 (1875). The organ-
ization of the International
Bureau as well as the composition
and attributes of the Internation-
al Committee and of the General
Conference on Weights and Measures
are determined by the Regulation
annexed to the present Convention.
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Proposed Text

No change

Article 5. 1. The organi-
zation of the International
Bureau as well as the composition
and the attributes of the Interna-
tional Committee and of the Gener-
al Conference on Weights and Meas-
ures are determined by the Annexed
Regulation, which has the same
force and value as the present
Convention.

2. The Annexed Regulation
may be modified by the General
Conference by majority vote of
three-quarters of the votes cast
within the General Conference.
The proposed modifications should
be communicated to the contract-
ing governments one year at least
before the opening of the General
Conference.

(footnote continued from preceding page)

General Conference (see pp. 12 and 20).

The governments of the member

nations were requested to send their comments on the proposal before

1 July 1960.

The four articles of the International Convention of 1921 carrying a
modification of the Convention of 1875 and its Annexed Regulation and
indicating the conditions for adhesion, accession, and ratification
(Sixth General Conference on Weights and Measures, 1921, p. 69), were
not the object of proposals by the International Committee.

It should be noted, moreover, that certain articles of the Annexed
Regulation were modified at different times by the General Conferences:

1889: modification of Article 6 (First Conference, pp. 56-60).

1901: modification of the endowment (Third Conference, pp. 53-57).

1907: modification of Articles 6, 19, and 20 {Fourth Conference, pp.

28-29).

1913: modification of Articles 6 and 20 (Fifth Conference, pp. 23-27).
1927, 1948, 195k4: modification of the endowment (Seventh Conference,
pp. 61-63, Ninth Conference, pp. 58-59, Tenth Conference, pp. 64-67).
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Present Text

Article 6 (1875). The Inter-
national Bureau of Weights and
Measures is responsible for the
following:

1) All comparisons and veri-
fications of the new prototypes of
the meter and the kilogram;

2) The conservation of the
international prototypes;

3) Periodic comparisons of
the national standards with the
international prototypes and their
controls, as well as of the stand-
ard thermometers;

4) The comparison of new
prototypes with the fundamental
standards of nonmetric weights and
measures employed in the different
countries and in the sciences;

5) The calibration and com-
parison of geodesic measuring de-~
vices;

6) The comparison of stand-
ards and precision scales of
which the verification may be re-
quested either by the governments
or by the learned societies or by
artists and scientists.

Article 7 (1921). After the
Committee will have proceeded to
the coordination of the measures
relative to electrical units, and
when the General Conference will
have decided it by unanimous vote,
the International Bureau will be
charged with the establishment
and conservation of the standards
of electric units and their con-
trols, as well as the comparison

Proposed Text

Article 6. The Internation-
al Bureau of Weights and Measures
is responsible for the following:

1) The conservation of the
international prototypes of phys-
ical dimensions.

(The present paragraphs 3,
4, 5, and 6 would become para-
graphs 2, 3, 4, and 5.)

Article 7. Moreover, in con-
formity with the resolutions of
the General Conference, the Com-
mittee instructs the International
Bureau as follows:

1) +to establish the funda-
mental standards and scales of the
physical dimensions;

2) to effect the coordination
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with these standards of national
and other precision standards.

The International Bureau is
charged, in addition, with the
determinations concerned with
physical constants of which the
more exact knowledge may serve
to increase the precision, and
better ensure uniformity in the
fields to which the units men-
tioned above belong (Article 6
and first paragraph of Article 7).

It is charged finally with
the work of coordination of analo-
gous determinations effected at
other institutions.

Article 8 (1921). The in-
ternational prototypes and stand-
ards as well as their controls
will remain deposited at the In-
ternational Bureau; access to the
place of deposit will be reserved
exclusively to the International
Committee.

Article 9 (1875). All the
establishment and installation ex~
penses of the International Bureau
of Weights and Measures, as well
as the annual operating expenses
and those of the Committee, will
be covered by contributions from
the contracting nations establish-
ed according to a scale based on
their present population.

Article 10 (1875). The sums
representing the contributive part
of each contracting state shall be
paid in at the beginning of each
year through the intermediary of
the French Ministry of Foreign
Affairs, at the Caisse des Dépots
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Proposed Text

of the corresponding measuring
techniques;

3) to effect and coordi-
nate the determinations con-
cerning the fundamental physical
constants.

No change

Article 9. All the establish-
ment and installation expenses of
the International Bureau of Weights
and Measures, as well as those of
the Committee, will be covered by
contributions of the contracting
nations established according to a -
scale fixed in the Regulation an-
nexed to the present Convention.

No change
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et Consignations in Paris, from
which they will be withdrawn as
they may be needed by authority of
the Director of the International
Bureau.

Article 11 (1875). The
governments which would make use of
the right reserved to every nation
of acceding to the present conven-
tion will be required to make a
contribution, of which the amount
will be determined by the Commit-
tee on the bases established in
Article 9, which will be employed
for the improvement of the scien-
tific material of the Internation-
al Bureau.

Article 12 (1875). The high
contracting parties reserve the
rignt to make by common agreement
all the modifications to the pres-
ent Convention that experience may
show to be useful.

Article 13 (1875). At the
expiration of the term of twelve
years, the present Convention may
be denounced by any one of the
high contracting parties.

The government that may make
use of this right of withdrawal
from the Convention will be re-
gquired to give notice of its in-
tention one year in advance, and
will renounce by this act all
rights of co-ownership of the in-
ternational prototypes and of the
International Bureau.

Article 14 (1875). The pres-
ent Convention will be ratified in
conformity with the particular
constitutional laws of each

Proposed Text

No change

Article 12. The high con-
tracting parties will accord to
the International Bureau of
Weights and Measures the same
privileges and immunities they
concede to the most favored of
similar organizations.

Article 13, The present
Convention may be denounced by
any one of the high contracting
parties by notifying the French
Government of its decision one
year in advance. The government
that may make use of this right
will renounce all rights of co-
ownership of the property of the
International Committee.

No change
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nation; the ratifications shall
be exchanged in Paris within a
term of six months, or sooner if
possible., It shall be put into
execution as from 1 January 1876.

As evidence of which, the
respective plenipotentiaries have
signed and affixed their seals.

ANNEXED REGULATTION

Article 1 (1875). The In-
ternational Bureau of Weights and
Measures shall be established in
a special building fulfilling all
the necessary guarantees of sta-
bility and quiet.

In addition to the place
suitable for the storage of the
prototypes, it will include rooms
for the installation of compara-~
tors and balances, a laboratory,
a library, an archives room, of-
fices for the employees, and liv-
ing quarters for the service and
guards.

Article 2 (1875). The In-
ternational Committee is charged
with the acquisition and the adap-
tation of this building, as well
as the installation of the serv-
ices for which it is destined.

In case the Committee should
not find a suitable building to
acquire, one will be built under
its direction and according to its
plans.

Article 3 (1875). The French
Government will, upon the request

Proposed Text

No change

No change

No change
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of the International Committee,
take the necessary steps to have
the International Bureau recog-
nized as in the public interest.

Article 4 (1875). The In-
ternational Committee will have
the necessary equipment prepared,
such as the following: compara-
tors for the standards of line
measure and of end length, appa-
ratus for the determinations of
absolute dilatations, balances
for weighing in the atmosphere
and in a vacuum, geodesic measur-
ing apparatus, etc.

Article 5 (1875). The costs
of the acquisition or construction
of the building and the expenses
for the purchase and installation
of instruments and apparatus shall
not exceed a total sum of 400,000
francs.

Article 6 (1921). The annual
endowment of the International
Bureau is composed of two parts:
one fixed, the other supplementary.

The fixed part is, in prin-
ciple, 250,000 francs, but it may
be raised to 300,000 francs by
unanimous decision of the Commit-
tee. It is chargeable to all the
nations and autonomous colonies
who have adhered to the Convention
of the Meter before the Sixth
General Conference.

The supplementary portion is
made up of the contributions of
the nations and autonomous colo-
nies that Jjoined the Convention
after the above-mentioned Confer-
ence.

Proposed Text

No change

No change

Article 6. 1. Each General
Conference fixes the endowment
destined to cover the expenses of
the International Bureau and of
the International Committee for
the six-year period starting on
the lst January following a peri-
od of one year after the meeting
of the General Conference.

2. A majority of three-
quarters of the votes cast within
the General Conference 1is re-
guired for the vote on the amount
of this endowment.

3. The International Com-
mittee is charged with establish-
ing at the request of the Direc-
tor of the International Bureau
the annual budget, but without
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The Committee is charged with
establishing at the request of the
Director an annual budget, but
without surpassing the sum calcu-~
lated according to the stipula-
tions of the two above paragraphs.
This budget is sent each year in
a special financial report to the
governments of the high contract-
ing parties.

In case the Committee judges
it necessary either to increase
beyond 300,000 francs the fixed
part of the annual endowment or
to modify the calculation of the
contributions determined by Ar-
ticle 20 of the present Regula-
tion, it should inform the govern-
ments with sufficient anticipa-
tion to allow them to give the
necessary instructions to their
delegates to the succeeding Gen-
eral Conference, so that they may
be able to deliberate validly.
The decision will be wvalid only
in case none of the contracting
nations will have expressed or
expresses at the Conference a
contrary opinion.

If a nation has made no pay-
ment of its contribution during
a period of three years, it shall
be distributed among the other
nations pro rata to their own
contributions. The supplementary
sums thus paid by the nations in
order to complete the endowment
of the International Bureau are
considered as an advance made to
the nation in arrears and are
reimbursed to those nations if
the former liquidates its overdue
payments.
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exceeding the endowment. This
budget is sent in an annual
report to the governments of the.
high contracting parties.

4. The General Conference
establishes the contributive
share of each of the member na-
tions, taking into account their
population at the time of the
General Conference as is explain-
ed hereafter. Moreover, it can
decide by a majority of three-
quarters of the votes cast within
it to allow nations that may re-
quest it reductions up to 50 per-
cent, taking into account their
national income.

5. Bach nation is attribut-
ed a number of contributive parts
determined by the table on page
122 ., The relation of the con-
tribution of each nation to the
total endowment is equal to the
relation of the number of con-
tributive parts of this nation
to the sum of the contributive
parts of all the member nations.

6. The annual contributions
are due at the beginning of each
year. If a nation makes no an-
nual contribution during the year
in which it is due, the amount of
this contribution may be divided
among the other nations. The
supplementary amounts thus paid
by the nations in order to make
up the total of the endowment of
the International Bureau are con-
sidered as an advance made to
the nation in arrears and will be
reimbursed to those nations if
the former liquidates its overdue
payments.
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The advantages and preroga-
tives conferred by adhesion to the
Convention of the Meter are sus-
pended in the case of nations in
arrears three years with their
contributions.

After three further years,
the nation in arrears may be ex-
cluded from the Convention, and
the calculation of contributions
is reestablished according to the
dispositions of Article 20 of the
present Regulation.

Article 7 (1875). The Gen-
eral Conference mentioned in Ar-
ticle 3 of the Convention will
meet in Paris upon convocation by
the Internstional Committee at
least once every six years.

Its mission is to discuss and
promote the necessary measures for
the propagation and improvement of
the metrie system, as well as to
ratify the new fundamental metro-
logical determinations that may
have been made in the interval

Proposed Text

7. The advantages and pre-
rogatives conferred by adhesion
to the Convention of the Meter
are suspended in the case of any
nation that has not paid its con-
tributions during three consecu-
tive years.

8. After three further
years, the nation in arrears may
be excluded from the Convention

9. If the General Confer-
ence is unable to convene on the
regular date, the former contri-
butions are maintained until the
1st of January following a one-
year term after the new session
of the General Conference.

10. If new nations adhere
to the Convention between two
sessions of the General Confer-
ence, their contribution for each
year or fraction of a year is
equal to that which would be paid
by a nation in the same category
previously belonging to the Con-
vention. The amount of these new
contributions is added to the
total endowment.

Article 7. 1. The General
Conference mentioned in Article 3
of the Convention meets in Paris
upon convocation by the Interna-
tional Committee at least once
every six years.

2. TIts mission is to dis-
cuss and promote the necessary
measures for the propagation and
improvement of the metric system,
as well as to ratify the new fun-
damental metrological determina-
tions that may have been made in
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between its meetings. It receives
the report of the International
Committee on the work accomplished
and proceeds by secret ballot to
the renewal of one-half of the
International Committee.

The votes within the General
Conference are by nation; each na-
tion has the right to one vote.

The members of the Interna-
tional Committee rightfully attend
the meetings of the Conference;
they may at the same time be dele-
gates from their governments.

Article 8 (1921). The Interna-
tional Committee mentioned in Ar-
ticle 3 of the Convention shall
be composed of eighteen members,
all belonging to different
nations.

At the time of the renewal
of one-half of the members of the
International Committee, the de-
parting members shall be first
those who, in case of vacancies,
shall have been elected tempo-
rarily in the interval between
two sessions of the Conference;
the others shall be designated by
drawing lots.

Departing members are eligi-
ble for reelection.
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the interval between its meetings.
It receives the report of the In-
ternational Committee on the work
accomplished and proceeds by se-
cret ballot to the renewal of the
International Committee, in con~
formity with Article 8 of the
Regulation.

3. The votes within the Gen-
eral Conference are by nation;
each nation represented has the
right to one vote. The majority
required for the votes is the ab-
solute majority of the votes cast,
except in the case foreseen in Ar-
ticle 5 of the Convention and Ar-
ticle 6 of the Regulation.

k. The members of the Inter-
national Committee rightfully
attend the meetings of the Con-
ference; they may at the same
time be delegates from their gov-
ernments.

Article 8. 1. The inter-
national Committee mentioned in
Article 3 of the Convention is
composed of eighteen members, all
belonging to different nations.

2. The International Commit-
tee shall be partially renewed at
each session of the General Con-
ference; the members of the Inter-
national Committee elected for
the first time by the Conference
at the preceding session remain
in office. The departing members
shall be those elected or reelect-
ed at sessions previous to the
last session and those who, in
case of vacancles, have been elect-
ed temporarily by the International
Committee in the interval between
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Article 9 (1921). The Inter-
national Committee shall be con-
stituted by choosing itself by se-
cret ballot its President and Sec-
retary. These elections shall be
communicated to the governments
of the high contracting parties.

The President and the Secre-
tary of the Committee and the Di-
rector of the International Bureau
shall belong to different nations.

Once constituted, the Commit-
tee may proceed to new elections
or nominations three months only
after all members shall have been
informed of the vacancy giving
rise to a vote.

Article 10 (1921). The In-
ternational Committee directs all
the metrological work that the
high contracting parties shall de-
cide to execute in common.

It is charged, moreover, with
the surveillance of the conserva-
tion of the prototypes of interna-
tional standards.

It may, finally, arrange for
the cooperation of specialists in
questions of metrology, and co-

ordinate the results of their work.

Article 11 (1921). The Coum-
mittee shall meet at least once
every two years.

Proposed Text

two sessions of the General Con-
ference.

3. Departing members are
eligible for reelection.

Article 9. 1. 'The Inter-
national Committee shall be con-
stituted by choosing itself by
secret ballot its officers who
shall be composed of a President,
a Vice-President, and a Secretary.
These elections shall be communi-
cated to the governments of the
high contracting parties.

2. The President, the Vice-
President, and the Secretary of
the Committee and the Director of
the International Bureau shall
belong to different nations.

3. Once constituted, the
Committee may proceed to new elec-
tions or nominations three months
only after all members shall have
been informed of the vacancy giv-
ing rise to a vote.

No change

No change
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Article 12 (1921). The votes
within the Committee shall take
place by majority vote; in case of
a tie, the vote of the President
shall prevail. Decisions shall
not be valid unless at least half
of the elected members making up
the Committee are present.

Subject to this condition,
absent members shall have the
right to delegate their votes to
members who are present, who must
show evidence of such delegation.
The same shall apply to nominations
by secret ballot.

The Director of the Interna-
tional Bureau shall have a delib-
erative voice within the Committee.

Article 13 (1875). 1In the
interval between one session and
another, the Committee shall have
the right to deliberate by corre-
spondence.

/ In this case, in order for
the decision to be valid, all mem-
bers of the Committee must have
been called upon to express their
opinions.

Article 1k (1875). The In-
ternational Committee on Weights
and Measures shall fill temporari-
ly the vacancies that may occur
within it; elections shall take
place by correspondence, each of
the members being called upon to
take part in it.

Article 15 (1921). The In-
ternational Committee shall
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Article 12. 1. The votes
within the International Committee
shall take place by majority vote;
in case of a tie, the vote of the
President shall prevail. Deci-
sions shall not be valid unless
at least half of the elected mem-
bers making up the Committee are
present.

2. Subject to this condi-
tion, absent members shall have
the right to delegate thelr votes
to members who are present, who
must show evidence of such dele-
gation. The same shall apply to
nominations by secret ballot.

3. The Director of the In-
ternational Bureau shall have a
consultative voice within the
Committee.

No change

No change

Article 15. 1. The Interna-
tional Committee shall prepare

\
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prepare detailed regulations for
the organization and the work of
the International Bureau, and it
shall set the charges to be paid
for the special services foreseen
in Articles 6 and 7 of the Con-
vention.

These charges shall be ap-
plied to the improvement of the
scientifiic material of the Inter-
national Bureau. An annual ap-
propriation may be taken from the
total of the charges received and
paid into the pension fund.

Article 16 (1875). All com-
munications of the International
Committee with the governments of
the high contracting parties shall
take place through their diplomat-
ic representatives in Paris.

For all matters whose solu-
tion depends on a French adminis-
trative unit, the Committee will
have recourse to the French Minis-
try of Foreign Affairs.

Article 17 (1921). A regula-
tion to be established by the Com-
mittee shall set the maximum work-
force in each category of person-
nel of the International Bureau.

The Director and his assist-
ants shall be chosen by secret
ballot by the International Com-
mittee. Thelr nomination shall be
communicated to the governments of
the high contracting parties.

The Director shall name the
other members of the personnel
within the limits established by
the above-mentiqned regulation.

Proposed Text

regulations for the organization
and the work of the International
Bureau, and shall set the eventual
charges to be made for this work.

2. These charges shall be
applied to the improvement of the
scientific equipment of the In-
ternational Bureau.

Article 16. 1. All com-
munications of the International
Committee with the governments of
the high contracting parties shall
be through diplomatic channels.

2. For all matters whose
solution depends on a French ad-
ministrative unit, the Committee
will have recourse to the French
Ministry of Foreign Affairs.

No change
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Article 18 (1921). The Di-
rector of the International Bu-
reau shall have access to the
place of storage of the interna-
tional prototypes only by means
of a resolution of the Committee,
and only in the presence of at
least one of its members.

The place of storage of the
prototypes may be opened only by
the use of three keys, of which
one shall be in the possession of
the Director of the French Ar-
chives, the second in that of the
President of the Committee, and
the third in that of the Director
of the International Bureau.

Only the standards of the
category of national prototypes
shall be used for the routine work
of comparison of the International
Bureau.

Article 19 (1875). The Di-
rector of the International Bureau
shall present to the Committee at
each session the following:

1) A financial report of the
accounts of the preceding period,
the Director's responsibility be-
ing discharged after its verifica-
tion;

2) A report on the state of
the material;

3) A general report on the
work accomplished since the pre-
ceding session.

The office of the Interna-
tional Committee shall, for its
part, address an annual report to
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No change

Article 19. 1. The Direc-
tor of the International Bureau
shall present to the Committee at
each session the following:

a. A financial report accom-
panied by an audit by a certified
public accountant of the accounts
of the preceding period, the Di-
rector's responsibility being dis-
charged after its verification;

b. A report on the state of
the material;

c. A general report on the
work accomplished since the pre-
ceding session.

2. The office of the Inter-
national Committee shall, for its
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the governments of the high con-
tracting parties on the adminis-
trative and financial situation of
the service, including in it an
estimate of the expenses for the
succeeding period as well as a
table of the contributive parts of
the contracting nations.

The President of the Commit-
tee shall report to the General
Conference on the work accomplish-
ed in the period since the last
meeting.

The reports and the publica-
tions of the Committee and of the
International Bureau shall be
written in the French language and
communicated to the governments
of the high contracting parties.

Article 20 (1921). The scale
of contributions mentioned in Ar-
ticle 9 of the Convention is es-
tablished as regards the fixed
part on the basis of the endow-
ment indicated in Article 6 of the
present Regulation, and on that of
the population; the normal contri-
bution of each nation cannot be
less than 5 per 1000 nor more than
15 per 100 of the total endowment,
whatever the number of inhabitants
may be.

To establish this scale, it
is first determined which are the

Proposed Text

part, address an annual report to
the governments of the high con-
tracting parties on the administra-
tive and financial situation of

the service, including in it an es-
timate of the expenses for the suc-
ceeding period as well as the

table of contributive parts of

the contracting nations.

3. The President of the Com-
mittee shall report to the Gener-
al Conference on the work accom-
plished in the period since the
last meeting.

4, The reports and publica-
tions of the Committee and of the
International Bureau shall be
written in the French language
and communicated to the govern-
ments of the high contracting
parties.

5. The Committee decides
what resolutions should be trans-
lated and published in other lan-
guages. In case of disagreements,
the French text shall be conclu-
sive.

BEliminated
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nations in the desired conditions Eliminated
for this minimum and maximum; and

the balance of the contributive

sum is distributed among the other

nations in direct proportion to

the number of their inhabitants.

The contributive parts calcu-
lated in this fashion are valid
for the entire period of time be-
tween two consecutive General Con-
ferences and cannot be modified in
the interval except in the follow-
ing cases:

a. If one of the adhering
nations has allowed three succes-
sive years to pass without making
any contribution;

b. If, on the contrary, a
nation previously in arrears for
more than three years pays in its
overdue contributions, the ad-
vances made by the other govern-
ments must be returned to them.

The supplementary contribu-
tion is calculated on the same
basis of population and is equal
to the amount the nations that
first entered the Convention pay
under the same conditions.

If a nation that has adhered
to the Convention states that it
wishes to extend the benefit to
one or more of its nonautonomous
colonies, the number of inhabit-
ants of said colonies shall be
added to that of the nation for
the calculation of the scale of
contributions.

When an autonomous colony
wishes to adhere to the Convention,
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it shall be considered so far as
its entrance into this convention
is concerned, as may be decided by
the mother country, either as a
dependent of it or as a contract-
ing nation.

Article 21 (1875). The ex-
pense of manufacture of the inter-
national prototypes as well as the
standards and their controls des-
tined to be used with them shall
be paid by the high contracting
parties according to the scale es-
tablished in the preceding article.

The expenses for comparison
and verification of standards re-
gquested by nations that do not
participate in the present Conven-
tion shall be stipulated by the
Committee in conformity with the
rates established by Article 15 of
the Regulation.

Article 22 (1875). The pres-
ent Regulation shall have the same
force and value as the Convention
to which it is annexed.

Proposed Text

Eliminated

Eliminated

Eliminated

Table of Distribution of the Contributive Parts of the Nations
(Article 6, paragraph 5 of the Regulation, proposed text)

N =
P =
N P

2 less than 5
3 5 to less than 6
J-I- 6 ] 1" 1" 7
5 7 " 1 " 8
6 8 " " " 9

o
H oW ™

number of contributive parts
population in millions

P
9 to less than 10
10 1" 1" " 11
11 " 1" 1"t 12
12 " " 1" lll-
111_ " " " 16



Table (continued)

N

12
13
14
15
16
17
18
19
20
21

P

16 to less than 18

18
20
25
30
35
40
45
50
60

"

"

1

"

1"

1"

20
25
30
35
Lo
5
50
60
70

e2
e3
2k
25
26
27
28
29
30

P

70 to less than 80

80

90
100
110
120
130
140

"

more than

1"t

1"

90
100
110
120
130
140
150
150
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ANNEX 2

COMMENTS OF THE NATIONS ON THE PROPOSED MODIFICATION OF THE
CONVENTION OF THE METER

Embassy of Canada
Paris 2 June 1960

The text of Article 10 of the Convention would be clearer if it
specified that the Gregorian calendar is involved.

Article 1L seems to indicate that there exist at present two modes
of ratification: one by the original Convention of 1875, and another
and slightly different one by the Convention of 1921. A single mode of
ratification would be preferable, and the one contained in Article IV
of the Convention of 1921 could be adopted profitably since the desig-
nation of a depository is foreseen in conformity with the usage adopted
for multilateral agreements.

In addition to these modifications themselves, it might be well to
think of adding some articles on the following subjects:

a) Settlement of Disputes. Modern practice in the matter of
treaties provides that international agreements contain a clause regard-
ing settlement of disputes that may arise from their application, even
though such a clause may not be strictly required by law. If the Elev-
enth Conference should decide to study this possibility, the following
text might be envisaged:

"If a dispute should arise between the high contracting parties on
the interpretation or application of the present Convention, and if this
dispute could not be resolved satisfactorily through diplomatic channels,
it shall be settled according to the terms of agreements in force between
the high contracting parties for the settlement of international dis-
putes. In the absence of such an agreement between the high contracting
parties, the dispute shall be submitted to settlement by arbitration or
court of Jjustice."

b) Amendment or revision of the Convention. Article 12 of the
original Convention of 1875 foresaw ways for revision. This clause,
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which no longer appears in the proposed revision, should be conserved
as provided by modern practice in the matter of treaties.

c) Accession to the Convention. Article III of the Convention of
1921 foresaw the accession of nonsignatory nations. The proposed revi-
sion that was submitted does not indicate clearly if a similar clause
will be included in the new Convention.

d) Reserves. It might be desirable to study the possibility of
including in the new Convention a clause on the admissibility or non-
admissibility of reserves by the signatory nations and of the importance
to be given to them, in conformity with Resolution 5-9-8 (VI) adopted
on 12 January 1952 by the General Assembly of the United Nations.

Article 6 of the Regulation Joined to the proposed revision should
also, as should Article 10 of the Convention, indicate if the Gregorian
calendar is involved. Furthermore, the words "ipso facto" or "automa-
tically" might be added after the word "excluded" in paragraph 8 of this
article.

Article 11 of the Regulation might well specify who should assume
responsibility for the expenses of the members of the Committee who
should attend the meetings.

(Signed) The Ambassador

Embassy of Austria
Paris 1 July 1960

1. Article 5 (Convention) of the proposal foresees the modification
of the Regulation by the General Conference by majority vote of three-
quarters of the votes cast. ©Since the Austrian Constitution accepts
exclusively as law only those dispositions emanating from an organization
of which the competence has been established by the regulation of this
Constitution, this proposal is not acceptable, therefore, to Austria. At
the same time, the Regulation, which should enjoy the same importance as
the Convention according to Article 5, should be changed only with the
consent of the said Austrian organization in order for it to be binding
on Austria.

In view of the constitutional difficulties that will certainly arise
also among other member nations, it might be well to consider eliminating
the separation between the Convention and the Regulation.
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Since most of the dispositions contained in the Regulation in force
at present are of such importance, it is impossible to waive a contrac-
tual regulation. Principally, the distribution of the financial charges
among the member nations pro rata their population should continue to
be regulated by contract and agreement.

The distribution should not depend on a majority of three-quarters
of the General Conference, particularly since the quorum is not indi-
cated in the present text -or in the proposal, and the maximum amount of
the total endowment, which was established by contract, should be elimi-
nated from this proposal.

2. Article 6 (Regulation). The distribution of the contributions
established for the nations as provided for in this article and the
annexed table would represent a disproporticnate charge for nations
having a population of less than 20 million inhabitants, as was men-
tioned by the Austrian delegate, Mr. Stulla-Gotz, at the time of the
1960 session of the International Committee on Weights and Measures. A
copy of his counterproposal presented at that time (see the following
annex) could serve as a basis for establishing a regulation in the text
of the Convention concerning the contributions.

In any case, in view of the fundamental reserves on the subject of
these proposals for modification, the Austrian authorities do not be-
lieve it useful to take a position at this time on the details of the
proposal.

It may be pointed out that the "Convention instituting an Interna-
tional Organization of Legal Metrology" (0.I.M.L.) was signed and
ratified in 1956 by Austria and 24 other nations without any constitu-
tional difficulties having been raised. It would be a satisfaction if
the modification of the Convention of the Meter could also be achieved
without provoking constitutional difficulties. Attention is called to
this subject in Articles XXXIV and VIIT of the Convention of the 0.I.M.L.
and to those concerning the rights and duties of the Conference, of the
Committee, and of the Bureau of this organization, which should be con-
sidered in the present situation.

(Signed) The Chargé d'Affaires

ANNEX. Austrian Proposal Concerning the Distribution of the Contributive
Parts

The contributions of the member nations of the Convention of the
Meter are calculated so that the contribution of each nation may be pro-
portional to its population, without exceeding in any case the established
limits, which are in the ratio of 1 to 30. With the present endowment
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of 400,000 gold francs per year, the smallest nations thus pay 1500 gold
francs, and the largest 45,000 gold francs; the contributions of the
other nations lie between these two. An increase of the present endow-
ment of 400,000 gold francs to 900,000 gold francs would multiply uni-
formly the contribution of all the nations by a factor of 2.25.

The nations with large populations have criticized this mode of
distribution because they are required to carry a heavy part of the con-
tribution while having only a single vote as other member nations.

This objection was taken into consideration in the proposed modi-
fication of the Convention of the Meter established by the International
Committee on Weights and Measures (C.I.P.M.) in 1958. According to Ar-
ticle 6 of the Regulation in that proposal, a table of distribution es-
tablishes the contributions by means of a scale based on population
within limits that are in the ratio of 1 to 15. This table of distribu-
tion is reproduced in the following Table 1. In Table 2, the contribu-
tions of all the nations for 1960 are shown in column 4 as proportional
to their population, the total sum being about 400,000 gold francs. The
three following columns contain the contributive parts calculated accord-
ing to the proposal of the C.I.P.M. (column 5), the sum of the correspond-
ing contributions with a total of approximately 900,000 gold francs
(column 6), and the relative increase (column 7) in relation to the con-
tributions of 1960 shown in column 4. It is seen that the nations whose
population lies between 7 and 25 million inhabitants suffer an increase
of more than triple. The contribution of Czechoslovakia, in particular,
is multiplied by 4.35.

For this reason, Austria takes the liberty of presenting two coun-
terproposals (Proposals 1 and 2) that avoid an excessive surcharge on
small and medium-sized nations by means of a more equal distribution
without, however, neglecting the desired improvement in favor of nations
with large populations. Table 1 shows the distributions with our Pro-
posals 1 and 2; Table 2 contains the relative increase for both proposals
(columns 10 and 13) in relation to the contributions of the year 1960.
According to Proposal 1, five nations (the smallest) would have their
contributions increased by more than triple. The contributions in Pro-
po§a1 1 would be increased by a factor of between 1.67 and 3.34 (column
10).

Compared to Proposal 1, Proposal 2 would avoid heavy increases for
the small nations, but i1t does not conform to the decision of the C.I.P.M.
not to exceed a ratio of 1 to 15 between the smallest and the largest
contributions.
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N = number of contributive parts

Table 1

Distribution of Contributions

P = population in millions

C.I.P.M. Proposal

Proposal No. 1

Proposal No. 2

N
P P P
1 - - less than 4
2 less than 5 less than 6 4 to less than 6
3 5to less than 6 6 to less than 8 6 to less than 8
4 6 to less than 7 8 to less than 10 8 to less than 10
5 7 to less than 8 10 to less than 12 10 to less than 12
6 8 to less than 9 12 to less than 14 12 to less than 14
7 9 to less than 10 14 to less than 16 14 to less than 16
8 10 to less than 11 16 to less than 18 16 to less than 18
9 11 to less than 12 18 to less than 20 18 to less than 20
10 12 to less than 14 20 to less than 22 20 to less than 22
11 14 to less than 16 22 to less than 24 22 to less than 24
12 16 to less than 18 24 to less than 26 24 to less than 26
13 18 to less than 20 26 to less than 28 26 to less than 28
14 20 to less than 25 28 to less than 30 28 to less than 30
15 25 to less than 30 30 to less than 33 30 to less than 33
16 30to less than 35 33 to less than 36 33 to less than 36
17 35 to less than 40 36 to less than 39 36 to less than 39
18 40 to less than 45 39 to less than 42 39 to less than 42
19 45 to less than 50 42 to less than 45 42 to less than 45
20 50 to less than 60 45 to less than 50 45 to less than 50
21 60 to less than 70 50 to less than 55 50 to less than 55
22 70 to less than 80 55 to less than 60 55 to less than 60
23 80 to less than 90 60 to less than 65 60 to less than 65
24 90 to less than 100 65 to less than 70 65 to less than 70
25 100 to less than 110 70 to less than 80 70 to less than 80
26 110 to less than 120 80 to less than 90 80 to less than 90
27 120 to less than 130 90 to less than 110 90 to less than 110
28 130 to less than 140 110 to less than 130 110 to less than 130
29 140 to less than 150 130 to less than 150 130 to less than 150

w0
o

more than 150

more than 150

more than 150
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Royal Embassy of Norway
Paris 2 July 1960

In conformity with instructions received from the competent Norwe-
gian authorities, I have the honor to inform you that they do not con-
sider it necessary to increase the number of members of the Internation-
al Committee on Weights and Measures from 18 to 20.

As regards the election of members of a scientific committee of
this kind, the Norwegian authorities consider that it should be done on
the basis of the professional aptitudes and knowledge of the candidates,
and not on that of an equitable geographic distribution.

(Signed) The Counsellor of the Embassy

Embassy of the Federal Republic of Germany
Paris 19 July 1960

The Federal Government has not yet been informed of the text of a
convention designed to modify the International Convention of the Meter
of 20 May 1875 per the text of the Convention of 6 October 1921, and of
the Annexed Regulation to this Convention in the amended text of October
1907 and of 6 October 1921, which should be adopted when the Eleventh
General Conference on Weights and Measures meets.

The Federal Government, therefore, does not give its opinion on the
first proposal of the International Committee containing a modification
of the different articles of the Convention and of the Regulation, and
takes the opportunity to submit the following proposals.

A. The text of paragraph 2 of Article 5 of the Convention cannot
be accepted for internal reasons of a constitutional nature. In order
to confer on the agencies of the Convention the great flexibility that
is desired, the Federal Government proposes to insert in the Regulation
a clause reading as follows:

Article... "l. Each contracting party shall be able to propose
modifications of the present Regulation. The text of each proposed modi-
fication shall be transmitted to the French Government, which will com-
municate its contents to all the governments of the contracting parties.
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"2, Within a term of six months after the French Government will
have communicated the proposed modification, each contracting party may
make it known,

"a) that it wishes to oppose the proposed modification;

"b) or that, even though it has the intention of accepting the
proposal, the conditions necessary for its acceptation have not yet been
fulfilled in its country.

"If the contracting party makes the communication provided under b,
it shall have the right to oppose the proposal later, so long as it has
not informed the French Government of its acceptance.

"3, If it opposes the proposed modification in conformity with
paragraph 2a, the modification is considered as not accepted and without
effect.

"L. The modification is considered as accepted:

"If none of the contracting parties communicates with the French
Government in conformity with paragraph 2b before the expiration of the
six months provided for in paragraph 2;

"If at least one contracting party has communicated with the French
Government in conformity with paragraph 2b by the date on which all the
contracting parties who have made such a communication have notified the
French Government that they accept the proposal or, if this date is
previous to the date of expiration of the term of six months provided for
in paragraph 2, by the expiration of this term.

"It becomes effective six months after this date.

"5. The French Government transmits as rapidly as possible to the
contracting parties a notification informing them if there has been op-
position to the proposed modification, according to paragraph 2a of the
present article, and if one or more contracting parties have communicated
with it in conformity with paragraph 2b. 1In the latter case, the French
Government notifies later all the contracting parties if one or more of
the contracting parties who have made such a communication opposes or
accepts the proposed modification.™

B. In order to specify that the Convention cannot be modified ex-
cept by unanimous decision, Article 12 of the Convention should not be
eliminated or replaced.
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C. The clause concerning the granting of privileges and immunities
in favor of the International Bureau of Weights and Measures should be
written in the form of a new article of the Convention and should define
more precisely the extent of these privileges. The following text is
suggested for this purpose:

"Article... The International Bureau of Weilghts and Measures
enjoys in the territories of the high contracting parties, according to
the dispositions of an additional protocol that is an integral part of
the present Convention, the privileges and immunities necessary to the
accomplishment of its tasks."

It would then be possible to insert in the additional protocol the
regulations foreseen for the specialized sections of the United Nations
in Articles IIT, paragraphs 4-9, VI, paragraphs 19-23, and VII of the
Convention of 21 November 1947 regarding the privileges and immunities
of the specialized sections of the United Nations.

D. Article 5 of the Regulation could be completed by the second
phrase as follows:

"The expenses for the construction of the enlargements of the builld-
ings and for their necessary initial fitting should not exceed the sum
of 1,800,000 gold francs."

E. In replacing the second phrase of paragraph 3 of Article T of
the Regulation, the following dispositions regarding the quorum of the
General Conference should be inserted:

"The decisions of the General Conference can become effective only
if the number of member nations represented is at least two-thirds of
the total number of member nations, and if the decisions are ratified by
at least four-fifths of the votes cast. The number of votes cast should
be at least four-fifths of the number of member nations represented.
Abstentions as well as blank or invalid ballots are not counted as votes
cast. For cases foreseen in paragraphs 2 and 4 of Article 6 of the
Regulation, the majority of three-quarters of the votes cast is suffi-
cient if the minimum number of members represented and votes cast are
in conformity with the dispositions of the present paragraph."”

As a result of this regulation, the dispositions on the right to
vote contained in paragraphs 2 and 4 of Article 6 could be eliminated.

(Signed) (illegible)
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COMMENTARIES OF THE UNITED STATES OF AMERICA
(transmitted by the American FEmbassy
at Paris, 5 August 1960)

GENERAL CONSIDERATIONS

Formal Presentation and Language of the Proposed Convention

Having regard to the various changes desired, a revised convention
that would replace the present conventions instead of only amending them
would be a simpler and more useful document and, it seems to us, a more
desirable one. The portions of the present conventions that it is
desired to conserve without important changes could be incorporated in
the revised convention. A suitable title and a clause of replacement
of the preceding conventions, as was done for the 1958 revision and for
the previous revisions of the Convention on Industrial Property, would
serve at the same time to confirm that the new convention has its origin
in the Convention of 1875, that it is a revised form of it, and that it
replaces it. We suggest a title and a preamble analogous to text A, and
a separate article (text B) that would be added to the final part of the
convention.

CONVENTION OF THE METER
, SIGNED AT PARIS ON 20 MAY 1875
REVISED AT SEVRES ON 6 OCTOBER 1921
AND AT PARIS ON ...

A
The high contracting parties, desiring to modify the Conven-
tion of the Meter signed at Paris on 20 May 1875 and modified
at Sevres on 6 October 1921, have agreed as follows:
The present Convention, insofar as it concerns the relations
B between the high contracting parties to which it applies, re-

places the Convention of the Meter signed at Paris on 20 May
1875, and the modification signed at Sevres on 6 October 1921,

We propose that the convention be signed in the English as well as
in the French languages.

Apart from what is indicated in the enclosed comments and apart from
the changes of form suggested in A and B, the proposals of the Interna-
tional Committee are generally acceptable by the United States.
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COMMENTS
Convention

Article 5 (1960). 1In the form proposed by the Committee, paragraph
1, which unites Articles 5 and 22 of the present Regulation, would cause
no objections on the part of the United States.

The United States cannot, however, accept the procedure proposed in
paragraph 2 to modify the Regulation. By this procedure, a modification
could be imposed on a member nation without its consent and even in
spite of its opposition. The Annexed Regulation and the proposed amend-
ments to this Regulation provide a certain flexibility that makes un-
necessary any special clause permitting the amendment of the Annexed
Regulation.

Article 7 (1960). We suggest that the beginning of this article be
modified and rewritten as follows: "When it shall have been so authorized
by resolutions of the General Conference, the International Bureau shall
be charged with the following tasks:"

Article 11 (1875). This article establishes the conditions for ac-
cession to the Convention and provides that the right of accession to
the Convention is "reserved for every nation." The United States pro-
poses that the Convention be open to present member nations and in addi-
tion to the nations that are members of the United Nations or of its
specialized agencies, and also to every other sovereign nation of which
the candidacy is approved by two-thirds of the members of the Convention.
This clause would take into account both the political relations existing
between members of international organizations as well as the independent
character of the present Convention.

Article 12 (1960). The proposed text imposes on the high contract-
ing parties the obligation to accord to the International Bureau the same
privileges and immunities they concede to the most favored of similar
organizations.

It would be extremely difficult to determine which of the organiza-
tions are "similar." The United States believes that the privileges and
immunities enjoyed by an international organization within the territory
of a member nation depend on the activities of this organization within
this nation.

The United States would prefer, therefore, that this article be
modified to stipulate that the International Buresu enjoys on the terri-
tory of each of the high contracting parties the privileges and immuni-

ties that are necessary to the accomplishment of the tasks assigned to
it.
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Article 13 (1960). With a view to the eventual replacement of the
new convention by an ulterior revised convention, we propose to add to
this article the following paragraph:

"The present Convention will cease to be in effect for all the high
contracting parties when at least three-guarters of the members of the
present Convention have become members of a convention that replaces the
present Convention."

Annexed Regulation

Article 6 (1960), paragraph 6. It would be desirable in the first
sentence to make clearer the expression "each year" by stipulating
"each calendar year™ in order to avoid all difficulties of interpreta-
tion, for it is probable that for certain members the fiscal year is
not the year from 1 January to 31 December. Regarding the continuation
of this paragraph, it does not seem to be a very honest procedure to
penalize the members who pay their contributions by requiring that they
pay part of the contributions not paid by others.

Consequently, the United States would be in favor of eliminating
this clause.

Paragraph 8. We consider that it is necessary to specify the pro-
cedure of exclusion of a nation in arrears in its payments. One con-
venient procedure would be its exclusion by a vote of the General Con-
ference of a majority of three-quarters.

Paragraph 10. Even though the general terms of this clause are
satisfactory, the United States believes that theceiling approved by
the General Conference should be maintained. The contributions paid by
the new members could serve to reduce the contributions of the other
members, or could be held in reserve at the disposition of the succeeding
Conference,

Article 9 (1960), paragraph 3. We consider that an advance notice
of three months should be given in the case of all vacancies that may
occur, We consider, in addition, that it would be well to add the
clauses of this paragraph to a portion of Article 1k (1875) in order to
make up a new Article 10, Article 1L as it now stands being eliminated.

Article 13 (1875). Taking into account the elimination of Article
14 as proposed above, we suggest specifying in Article 13 that elections
to fill vacancies on the Committee be held by correspondence.

Article 19 (1960). The United States considers that the reports and
publications of the International Bureau (paragraph h) should be published
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in English as well as in French, since English is now the predominant
language of scientific publications. We consider, moreover, that para-
graph 5 should be eliminated.

Committee on Norms, Measures, and Instruments of Measure
attached to the Council of Ministers of the USSR

Moscow 11 August 1960
1. The present text of the Convention does not stipulate the pro-
cedure for adhesion of nations to the Convention of the Meter, and it
is not mentioned except in Article III of the International Convention
of 1921 modifying the Convention of 1875. We find that it would be
necessary that the procedure for adhesion of nations to the Convention
of the Meter be in the text of the Convention in a special article, or
as a complement to an existing article.

2. We find it should be necessary to eliminate from the Annexed
Regulation Article 5, which is entirely out of date.

3. The distribution of the amount of the contribution of a nation
in arrears as a supplementary payment among the other nations creates
a condition favoring delays in payments. We propose, therefore, to ex-
clude paragraph 6 in Article 6 of the proposed Regulation, except for
the first sentence concerning payment of contributions at the beginning
of each year.

4, The International Organization of Weights and Measures that
the International Committee on Weights and Measures directs is inter-
governmental, and it is normal, therefore, for the members of this Com-
mittee to be the representatives of their countries, and not scientists
elected as individuals. Under present conditions, the International
Committee is called upon to resolve not only scilentific problems, but
also numerous questions of an administrative character whose resolution
requires the members of the International Committee to be representa-
tives of their government, the moreso because many similar questions
arise in the interval between General Conferences. The representative
character of the Committee would make i1t possible for all its members
to take part in its work since their presence would be assured by
their governments.

For this reason, and also to increase the authority of the Interna-
tional Organization and guarantee effective representation of the nations
in the organization that directs it, we propose the following text for
paragraph 1 of Article 8 of the proposed Regulation:
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"The International Committee mentioned in Article 3 of the Conven-
tion is composed of 20 representatives of nations elected by the General
Conference, taking into account their equitable geographic distribution.
The nation elected appoints its representative to work on the Committee,
who should be a specialist in the field of scientific metrology. Each
nation designates a single representative. The nations elected for the
International Committee continue their functions until the election of
new members of the Committee by the General Conference."

5. Concerning the text proposed above, we believe it would be
convenient to replace the present text of Article 14 with the following:

"If a vacancy occurs in the International Committee in the interval
between General Conferences, the President of the Committee organizes,
by correspondence between the participants in the Convention, elections
by secret ballot to fill the vacancy of the member nation of the Com-
mittee."

6. In order to facilitate the communications of the International
Committee on Weights and Measures with the member nations of the Conven-
tion of the Meter, we propose the following text for Article 16 of the
proposed Regulation:

"All communications of the International Committee with the govern-
ments of the high contracting parties shall be directly or through
diplomatic channels.”

Embassy of the Netherlands
Paris 13 September 1960

1. Regarding the proposed revision on the whole, it is recommended
emphatically not to conclude a convention including modification of a
large number of articles, but to conclude a modified convention and a
modified regulation containing integral texts. As a matter of fact, it
is already difficult at present to consult the text of 1875, itself re-
placed in part by that of 1921.

2. In the texts of 1875 and 1921, as well as in the proposed modi-
fication of 1960, the parties are designated in turn by the terms "high
contracting parties,” "governments of the high contracting parties,”
"contracting governments," "governments," "contracting nations," "par-
ticipating nations,” "member nations," "nations," and "powers." A revi-
sion of the complete text would permit giving this terminology a greater
uniformity.
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3. Convention

Article 5 (1960), paragraph 2. It would be possible to add that a
modification of the Regulation must never be contrary to one of the dis-
positions of the Convention.

When adopting this paragraph, it would be convenient to take into
consideration that a decision involving a modification of the Regulation
shall be equally mandatory on those who voted against it and on those
who are not represented at the Conference. Account should be taken,
for example, of the obligations devolved on France (Article 3 of the
Regulation, text of 1875) which should not be extended if France votes
against it.

The second sentence of paragraph 2 stipulates that only modifica-
tions of which the text has been submitted one year in advance can be
introduced. This disposition seems too rigid; the Conference could no
longer introduce an editorial improvement to the proposed modification.
It would be convenient no doubt to improve the wording of this disposi-
tion as follows:

"In any case, these modifications shall affect only those provisions
on the subject of which proposals have been communicated by the Inter-
national Committee to the contracting parties at least one year before
the opening of the General Conference.”

The means of adhering to the Convention of 1875 have not been
settled; +the possibility of adhesion is mentioned only incidentally in
Article 11 of the Convention. It seems desirable to remedy this. It
might be possible to use as a model the present usage by which the pos-
"sibility of adhesion is provided for by means of a notification to the
government of the depositary nation, for all the member nations of the
United Nations or of one of its specialized organizations. This disposi-~
tion must stipulate also the date on which the Convention shall become
effective for the nation adhering to it.

Article 11 (1875). This article makes the Committee responsible
for the determination of the amount of the contribution due from the
adhering nations. The maintenance of this disposition does not seem to
be justified in view of Article 6, paragraph 10 of the Regulation (text
of 1960)1L.

lete of the International Bureau: This comment is the result of a mis-
understanding. The contribution in question in this article is an
"entrance fee" independent of the normal annual contribution of the
nations.
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Article 12 (1875). The Government of the Netherlands can give its
approval to the elimination of this article, since it does not give the
contracting parties any rights they do not possess already, even without
dispositions on this subject, in view of international customs in matters
concerning the conclusion of treaties. In any case, if Canada's request
to maintain this article (see p. 124) gives as its reason for existing
the opportunity to provide a more precise definition of the consequences
of a modification of the Convention for the nations who have not yet
ratified such modification, my Government is willing to accede to the
wishes of Canada. The new paragraph of Article 13 proposed by the
Government of the United States of America (see p. 134) already provides
in great measure for the solution of this difficulty. Apropos of this,
I take the liberty to return to the last part of point 5 above.

Article 12 (1860). This article contains a clause comparable to
the one stating "of the most favored nation.” Such a clause in matters
of immunities and privileges is highly unusual. The Government of the
United States points out--justly--that it is not easy to determine which
are the organizations to be considered as "similar organizations." It
would seem probable that in practice this clause will be a source of
confusion and will give rise to many disputes in its interpretation.

If it is proposed to insert a clause regarding privileges and im-
munities aimed at creating for the International Bureau and its func-
tionaries an identical juridical stature in each of the contracting na-
tions, it falls short in its present form, since the attribution of
privileges and immunities differs in many respects from country to
country.

In view of the preceding, the proposed text of Article 12 does not
appear to be acceptable. I take the liberty of proposing in the name of
my Govermment that the extents of the privileges and immunities really
necessary for the International Bureau, the functionaries and the Confer-
ence be determined, and then to proceed to a definition of the privileges
and immunities to be accorded in an annex to the Convention, or, as
proposed by the Government of the Federal Republic of Germany (see p.
131), in a separate protocol.

If, on the other hand, the proposed insertion of this clause aims
to regulate only the juridical stature in France, this fact should be
mentioned in the disposition by rewriting it, for example, in the fol-
lowing terms: "The Government of the French Republic accords to the In-
ternational Bureau..... ete."

k., Regulation
Article 6 (1960). This article, which contains ten paragraphs, could

be divided for greater clarity into several articles. In any case, it
would be desirable to number the paragraphs.
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Paragraph 7. This paragraph picks up the term "adhesion" used in
the 1921 text. Since this article is without any doubt applicable also
to the nations that have not become parties by adhesion but by signature
and ratification, it would be desirable to correct its wording as fol-
lows: "The advantages and prerogatives resulting from the Convention of
the Meter are suspended as regards any nation, party to the Convention,
that has not....etc."

Paragraph 8. This paragraph says: "The nation in arrears can be
excluded..." By whom is this decision taken? When the 1921 text was
applicable ("the nation....is excliried"), the exclusion was the automatic
consequence of the delay in payment of the contribution.

Article 9, paragraph 3 (1960 text taken without modification from
that of 1921). 1In employing the expression '"new elections or nomina-
tions," the impression is created that the rule established for this is
valid not only for the "nominations" stipulated in paragraph 1, but
also for the "nomination" of the director and subdirectors (Article 17,
paragraph 2 of the Regulation), as well as for the "election" of the
temporary members (Article 14 of the Regulation). If this wide inter-
pretation is not intentional; which is my opinion, it would be convenient
to eliminate the words "elections or" and to add after "the vacancy" the
words "to the Bureau."

Article 16. Since the Committee does not maintain diplomatic rela-
tions, the formula "diplomatic channels" does not seem to be well chosen.
The intention was undoubtedly to say "by the intermediary of diplomatic
representatives of the contracting parties accredited to the French
Government."

5. The proposed modification of the Convention of the Meter does
not include a proposed article on its ratification and placement into
effect. The dispositions that were provided for in Article IV by the
Convention of 1921 are not satisfactory and should not be included
inasmuch as they provide for a date of placement into effect only for
each nation separately. It would be convenient to take into considera-
tion whether, for the placement into effect of the proposals being
studied (carrying modifications so radical as the simplification of the
procedure of modification for the Regulation and a modification of the
calculation of the contributive parts), the condition of their ratifi-
cation by all the parties to the Convention of 1875 should not be im-
posed. If it is not desired to impose such a condition, it would be
well to examine what will be the position of the parties to the Conven-
tion of 1875 who, at the time the modifications come into effect, have
not yet ratified them.

(Signed) For the Plenipotentiary Minister
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MEMORANDUM FROM THE BELGIAN DELEGATION
(transmitted by the Belgian Embassy
in Paris, 15 September 1960)

Convention

Article 5 (1960). According to the proposal, the Regulation an-
nexed to the Convention "has the same force and value" as the Conven-
tion itself, but it could be modified hereafter on any predetermined
point whatsoever by a decision, even not a unanimous one, of the Gener-
al Conference.

In this text it would seem as though this assembly might be an
ordinary conference, which is to say one in which the delegates of the
governments have not received diplomatic powers (full powers or special
powers), whereas just as in the case of the Convention, the Regulation
was established by a diplomatic conference and must have been ratified
according to Article 14 of the Convention combined with the present Ar-
ticle 5 or the first paragraph of the proposed Article 5.

If it is agreed that any clause of the Regulation may be modified
henceforth by an ordinary conference (a hypothesis on which the Belgian
Government reserves opinion, it should then be said in the Convention
that the Conference establishes the Regulation, even if it means fixing
the conditions for a quorum and advance notice.

If the ordinary conference does not have the right to establish, it
is difficult to recognize its right to modify (and, furthermore, to mod-
ify by a vote that is not unanimous).

Many have actually thought up to now that the expression "same force
and value" implied the same character of deliberative assembly and the
same need for ratification. (However, Belgium has felt up to now that
the ratification, as regards Parliament, could be made by voting on the
budgetary law, provided the Regulation was modified only as to the amount
of the endowment.)

Article 12 (1875). The International Committee seems to be pPro-
posing the elimination purely and simply of this article. It has been
felt in Belgium that its effect was to simplify, not the powers of the
delegates, but the formalities of ratification of the Convention and the
Regulation.



143

In this respect, the Parliament of 1875 trusted the Government as
to the modifications of the Convention decided upon unanimously (by com-
mon consent), except for those affecting the national budget (see above
apropos of Article 5 and subject to reserve on other exceptions that are
not thus far normally subject to question herein).

Is it desired to eliminate Article 12, and would any modification
of the Convention entail henceforth the same requirements as a new Con-
vention; particularly, the delivery of the ratifications to the French
Government?

The Belgian Government would like to have immediately, if possible,
clarifications on these points concerning the two articles. It assumes
that so far as the present revision is concerned, it will be made in
conformity with Article 12 of 1875 (see Note 1).

Article 12 (1960). The Belgian Government considers there is
reason to accord not only to the International Bureau and its personnel,
but also to the members of the General Conference, the Committee and
the Consultative Committees, including the experts and other collabora-
tors who accompany them, the privileges and facilities necessary for the
accomplishment of their mission; and this not only in the country where
the headquarters of the International Bureau is situated, but also in
all the member nations they must traverse or visit in the execution of
their mission. It is necessary also to arrange for passing through
customs in the different countries the standards and other scientific
instruments when they are transported for purposes within the framework
of the activities provided for in the Convention.

Articles 6 and 7 (1960). Would it not be well to consider as "in-
ternational prototypes" the bases of electric, photometric, and similar
units conserved by the International Bureau? The text should be more
extensive.

Are these bases "fundamental standards" in the sense of the pro-
posed Article 7, paragraph 1? Is the coordination provided for in para-
graph 2 limited to the case in which the International Bureau conserves
the fundasmental standards in the sense of paragraph 17%

Regulation
Article 8 (1960). The following is not stated explicitly:
1) that the members of the International Committee are elected by

the Conference (subject to provisional cooptations by the Committee it-
self in the interval between sessions of the Conference);
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2) that the members of the Committee should be citizens of mem-
ber nations of the Convention, and that they cease to be members of the
Committee if the nation of which they are citizens becomes the object
of a suspension, exclusion, or expulsion;

3) +that no person may be coopted, elected, or maintained as a
member of the Committee if he does not enjoy, or if he no longer enjoys,
the confidence of the government of the nation of which he is a citizen;
that this condition is presumed to be complied with for the delegates of
the governments at the General Conference in session, if it is a ques-
tion of an election by this Conference;

4) that the Committee may be assisted for specific questions by
consultative committees, which it appoints but to which it can give no
delegation of authority.

The Belgian Government insists particularly on point 3 above, on
which it made a proposal to the 195k General Conference (Transactions,
p. 83); although this proposal raised no objections, it would be well to
make it more explicit.

The International Committee is not only charged in fact with a high
scientific mission (for which it disposes moreover of Consultative Com-
mittees), but in powers, and also in fact, with an exclusive mission of
direction and supervision over the International Bureau (Article 3 of
the Convention).

It 1s thus responsible for the expenditure of increasing large sums
of money furnished exclusively by the governments of member nations, as
well as having full powers to determine the framework and choose the
personnel of the International Bureau.

The decisions of the Committee have repercussions on the legisla-
tion, the regulation, and even the organization of interested services
of the member nations; all the more so when these decisions are taken
by delegation of the General Conference, as is more and more frequently
the case.

It is impossible, therefore, to admit in an intergovernmental or-
ganization that the members of the Committee ignore or even oppose the
government of the nation of which they are citizens.

In the opinion of the Belgian Government, the desirable increase
in the right to supervision, or at least some kind of veto by the large
and small nations, of the composition of the Committee as regards their
own citizens should not in any case be pushed to the point of intro-
ducing political considerations or a bureaucratic cast into the Committee.
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Concerning the distribution of powers among the nationals of the
member nations, the Belgian Government proposes the introduction of the
following clause:

"No founding nation of the Convention of the Meter of 1875 may
remain more than 12 years without having one of its nationals on the
International Committee, save in case the nation desists from this
right."

This proposal has the following Jjustification:

Actually, the great nations always have one of their nationals on
the Committee, whereas a certain routine of change exists regarding
the smaller nations, although without any precise rules.

At the same time, certain of the small nations have provided and
are still providing serious ¢ontributions to the progress of inter-
national metrology, and it would not be wise to deprive them for too
long of a place on the Committee.

On the other hand, it must be expected that a goodly number of the
nations that have just recently gained their independence will adhere
to the Convention. In spite of the generally rudimentary state of
metrology in these nations, they should be able to ask to have their
turn at appointments just the same as the other small nations.

It would be wise to be very cautious and not to confer seats im-
pulsively, and even less so for purely political reasons, in an organi-
zation that possesses, as has been pointed out above, extremely impor-
tant powers in metrological matters.

This is why the above-mentioned proposed guarantees in favor of the
small nations are limited for the moment to nations that have given con-
clusive proof of their competence ever since the foundation of the Con-
vention of the Meter. This does not exclude the possibility of the de
Tacto existence of one or the other mandate that might be attributed to
a new nation of which one of the nationals may have already been re-
marked because of interesting articles in the scientific or technologi-
cal international press.

Further, the Belgian Government would like to stipulate the follow-
ing:

"Every member of the Committee who shall have been absent from two
consecutive sessions without having himself represented by another shall
be considered as having resigned as from the second of the sessions."

This clause is inspired by Article 13, sixth paragraph of the Con-
vention establishing an International Organization of Legal Metrology,
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in which it was desired to avoid the regrettable situations that were
produced previously within the International Committee on Weights and
Measures.

Finally, the Belgian Government believes it convenient to specify
that,

"The members of the Committee may not receive any remuneration or
indemnification whatever paid for by the International Bureau, not even
reimbursement for traveling and living expenses, without a specific
decision by the Conference."

Note 1. It seems permissible to ask if the absence of the old
Article 12 in the new text may not be the cause of the following con-
sequences, in case it were desired later to make new modifications to
the Convention:

Should not these modifications be the object, then, of a new Con-
vention rather than of a simple modification?

If all the contracting parties are present at the time of the new
Convention and give their approval, there are no difficulties, even if
there are new contracting parties. On the other hand, if contracting
parties are absent or do not give their approval, they cannot be con-
gsidered for the future as having simply resigned. Consequently, since
they do not lose their rights as co-owners of the property of the
International Bureau, there is need to liquidate the old property, at
the risk that most of this property be turned over immediately to the
new Bureau.

Note 2. The Metrological Service feels that it would be a delicate
matter to bring forward the definition of what will be understood hence-
forth by "government," since up to now Article 20 of the Regulation
regulated the status of the "colonies" and required the agreement of the
mother country for the admission of a "colony recognized as autonomous"
as a contracting party itself, nor did it permit the independent par-
ticipation of other colonies.

Nevertheless, the proposed elimination without replacement of the
two last paragraphs of Article 20 of the Regulation would seem of such
a nature as to complicate further the situation in the case of certain
territories.
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COMMENTS OF THE UNITED KINGDOM
(transmitted by the British Embassy
in Paris, 28 September 1960)

Form of the proposed revision. The United Kingdom gives its ap-
proval to the views of the United States of America according to which
a modified convention replacing the existing Convention is preferable
to a convention of modification. The new convention would then include
in a single document the articles remaining unchanged in the existing
Convention and the new articles approved by the General Conference. In
accordance with modern usage, the members of the new convention should
be nations or governments, and not chiefs of state.

Languages. We propose that the Convention be signed in the French
and the English languages, and that each of these texts have the same
authority.

Convention

Article 5 (1960), paragraph 2. The Annexed Regulation should not
be modified by the General Conference except by unanimous vote.

Article 12. The United Kingdom recognizes the uselessness of the
present Article 12 (1875).

It is not convinced of the need for the new proposed Article 12
conferring privileges and immunities on the International Bureau. An
article in the proposed terms is not satisfactory for the reasons indi-
cated by the United States, and it would be susceptible of becoming an
obstacle to the ratification of the new convention. However, if the
Conference were in favor of the inclusion of a clause on this subject,
the United Kingdom would propose the following text:

"The International Bureau of Weights and Measures shall enjoy on
the territory of each contracting party, in conformity with the agree-
ments concluded between the International Bureau and each contracting
party, the immunities and privileges that they will have recognized
mutually to be necessary for the accomplishment of the tasks of the In-
ternational Bureau."

Article 13, 1In order to facilitate the preparation of a modified
convention along the lines indicated in the proposed modification, the
United Kingdom proposes, as annexed to this present note, a group of
articles relating to signature, ratification, accession, placement into
effect, and cessation. Certain proposals presented by other governments
are included in these articles.
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Regulation

Article 6 (1960). The United Kingdom would prefer that the endow-
ment for six years should not be subject to change without unanimous
approval of the General Conference.

We consider that the best way to establish the contributions would
be to refer to the scale of the United Nations, which takes into account
both the population and the ressources of each nation.

We agree with the United States and the USSR that the contributions
that are not paid should not be distributed for payment by all the other
member nations.

The maximum endowment approved by the General Conference should be
maintained.

Article 7 (1960). We feel that a quorum should be specified for
the General Conference.

Article 8 (1960). We are in favor of the proposal that the members
of the International Committee should be the official representative of
their nation.

Article 9 (1960). We support the suggestion that an advance notice
of three months should be given in the case of all vacancies that may
oceur,

Article 13 (1875). We approve that voting by correspondence should
be specified when it is a question of filling vacancies within the
Committee.

Article 16 (1960). We approve that communications between the In-

ternational Committee and the member nations should be through diplomatic
channels or directly.

ANNEX. Proposals for Articles 13 to 17 of the Convention

Article 13. 1. The present Convention shall remain open for sig-
nature in Paris until..... .by all the nations that are members of the
United Nations or of one of its specialized agencies.

2. The present Convention shall be submitted for ratification by
the signatory nations.

3. The ratified texts shall be deposited in the archives of the
French Government.
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Article 1k. 1. After the present Convention goes into effect, it
shall remain open for the accession of any nation that is a member of
the United Nations or of one of its specialized agencies, or for any
other nation the accession of which 1s approved by two-thirds of the
member nations of the General Conference.

2. The texts of accession shall be deposited in the archives of the
French Government.

Article 15. 1. The present Convention shall go into effect on the
thirtieth day after the date of deposit of the [sixth] text of ratifica-
tion with the French Government.

2. For each nation ratifying the Convention or acceding to it after
the deposit of the [sixth] text of ratification, the Convention shall
take effect on the thirtieth day after the deposit by this nation of its
texts of ratification or accession.

3. As regards the relations between the contracting parties to
which it applies, the present Convention shall replace the Convention of
the Meter signed at Paris on 20 May 1875 and the modified Convention
signed at Sevres on 6 October 1921.

Article 16.. 1. Any of the contracting parties may withdraw from
the present Convention by means of written notice to the French Govern-
ment one year in advance. Any nation meking use of this facility shall
renounce thereby all rights to co-ownership of the property of the In-
ternational Committee.

2. The present Convention shall terminate for all contracting
parties when three-quarters at least of the contracting parties to the
present Convention shall have become members of a Convention replacing
the present Convention.

Article 17. 1. The French Government shall inform all nations that
have signed the present Convention or acceded to it

a) of all the signatories to the present Convention;
b) of the deposit of all texts of ratification or accession;

c) of the date the Convention takes effect in conformity with Ar-
ticle 15, paragraph 1;

d) of all notifications of withdrawal presented, according to Ar-
ticle 16, paragraph 1;

e) of the cessation of the Convention according to Article 16, para-
graph 2.
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In evidence of which, the undersigned, duly provided with the neces-
sary powers, have signed the present Convention.

Executed in Paris the.....1960 in a single copy in the.....language
[each of the texts having the same authority], which shall be deposited
in the archives of the French Government which shall transmit certified
copies to all signatory nations or nations acceding to the present
Convention.

Embassy of Japan
Paris 4 October 1960

1. Teking into account the need for relations between the Interna-
tional Atomic Energy Agency as regards normalization of the standards
of measure of ionizing radiations, the Japanese Government proposes
adding to Article 7 (first sentence) of the proposed new Convention after
"the Committee," the following words: "in close collaboration with all
other competent intergovermmental organizations."”

2. Considering the need for the new Convention to remain open for
the signature of all countries, the Japanese Government suggests, as
was the case for the 1921 Convention, adding to the new Convention a
clause specifying that it shall remain open for signature until the.....

3. In order to assure the presence of the members of the Interna-
tional Committee, the Japanese Government proposes to add to Article 11
of the Regulation annexed to the principal Convention a second paragraph
specifying that the traveling expenses of the members of the Committee
shall be paid from the budget of the International Committee.

COMMENTARIES OF ROUMANIA
(presented during the Conference)

Regulation

Article 6 (1960). Article 20 of the Regulation annexed to the Con-
vention of the Meter establishes the method of calculating the contribu-
tions which cannot be less than 0.5 percent or greater than 15 percent
of the total allocation, whatever the population.
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For 1960, the payment of contributions was made according to this
eriterion. Since the budget of the International Bureau was 300,000
gold francs, the minimum contribution paid was 1500 gold francs (0.5 per-
cent) and the maximum was 45,000 gold francs (15 percent).

The International Committee now proposes a modification of Article
6 specifying the contributions as well as the elimination of Article 20
establishing their distribution. It proposes to change the method of
calculation, each nation being required to pay a given number of con-
tributive parts established according to population in conformity with
the table on page 122.

As concerns this proposal, we must agree that in general we find
the system of contributive parts equitable, but we do not agree on the
basis used for establishing the table: for nations with a population
of 5 to 12 million inhabitants, one part represents one million inhab-
itants; between 12 and 20 million inhabitants, one part represents 2
million; between 20 and 50 million inhabitants, each part represents
5 million; and above 50 million inhabitants, each contributive part
represents 16 million.

The result of this method of calculation is that nations having a
small or medium-sized population (for which one contributive part is
equal to 1 or 2. million inhabitants) will be penalized, the contributive
part of these nations increasing by almost twice their present contribu-
tioh. At the same time, nations having a large population will be
favored, their contribution being reduced. Thus, for nations with a
population of more than 150 million inhabitants, the contribution passes
from 45,000 to 29,580 gold francs; that is, almost a one-third reduc-
tion.

In order to remedy these disparities, the delegation of the Rou-
manian People's Republic makes the following proposals:

1. That in the system of contributive parts, each million or frac-
tion thereof of inhabitants represent one contributive part. The na-
tions having a population of less than 3 millions would be obliged to
pay 3 contributive parts; whereas, those having a population in excess
of 100 millions would pay 100 contributive parts (Proposal 1).

2. In view of the unequal industrial and technological development
of the member nations of the Convention of the Meter, Proposal 1 would
be further improved by dividing the nations into three classes, namely:
developed nations (coefficient 1.2); middle nations (coefficient 1.0);
and underdeveloped nations (coefficient 0.8) (Proposal 2).
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The number of contributive parts calculated according to the popula-
tion and multiplied by the established coefficient according to the
national income gives the contribution to be paid.

The following table shows the contributions of the member nations,
calculated according to the proposal of the International Committee and
according to Proposals 1 and 2 of the Roumanian People's Republic, as
well as a comparison with the 1960 contributions calculated according to
the present scale on the basis of the 1960 budget.

Article 10 (1921). This article gives the International Committee
latitude to establish a collaboration of specialists in metrological
problems and to coordinate the results of their work.

Such collaborations have been numercus and of different kinds. For
matters of special importance, consultative committees are generally
created, their activities extending at times over very long periods.

In order to be precise about this special manner of collaboration and
to give it a regulated organization, we propose that the right of the
International Committee to establish consultative committees according
to requirements be specified explicitly.

We propose to this end that a paragraph composed as follows be
added to Article 10:

"The International Committee may establish consultative committees
to study new metrological problems of particular importance and request
them to make concrete recommendations.

"The consultative committees shall be composed of specialists from
different nations chosen by the International Committee. The activity
of the consultative committees shall be coordinated by the International
Committee."

Article 19 (1960). The Roumanian People's Republic proposes, in
order to direct the scientific activity of the International Bureau
almed at solving problems essential to metrology posed by science and
the development of technology, that the Director of the International
Bureau present a plan of the proposed work to be carried out between the
sessions of the International Committee. The adoption of this plan does
not, of course, imply a limitation on the other important problems to be
taken up and resolved.

For this purpose, we propose that paragraph lc be composed as fol-
lows: "A general report on the work accomplished since the preceding
session and a proposed plan for the activity of the International Bureau
during the succeeding two years."
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PROPOSAL OF SPAIN
(presented during the Conference)

Article 6 (1960) of the Regulation. Our delegation feels that the
distribution of the contributive parts destined to the support of the
International Bureau is not appropriate.

The system is based on the establishment of a contribution pro-
portional to the population of each of the member nations, with the
stipulation that the General Conference may grant member nations that
request it reductions up to 50 percent of their quota, taking into
account their national income. These reductions should be granted by
a majority vote of three-quarters of the votes cast at the General
Conference.

It should be noted that even with this reduction of 50 percent,
the method of distributing the contributions according to population
results in, or may result in, an obvious inequity in treatment, taking
into account the economic potential of the respective member nations.

Our delegation considers that a system more representative of the
respective conditions of each nation would be to establish the con-
tributions in proportion to the national income of each nation according
to the system adopted by the United Nations, with the restriction that
no nation would have a contribution of less than 0.5 percent or more
than 15 percent of the endowment of the International Bureau.

OBSERVATIONS OF BRAZIL
(presented during the Conference)

Convention
Article 5 (1960), paragraph 2. We propose the following text:

"The Annexed Regulation may be modified by the General Conference
by a majority vote of three-quarters of the votes cast at the General
Conference, provided three-quarters of the member nations of the Conven-
tion are represented at the Conference. The modifications....".

Brazil finds that this text makes possible the modification of the
Annexed Regulation to the Convention with the guarantee that the modifi-
cations will not be made without the approval of the majority or of a
great number of the member nations at the Convention.
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Article 7 (1960). The first sentence could be replaced by the fol-
lowing:

"In conformity with the resolutions of the General Conference, the
International Bureau is responsible for:"

Article 3 of the Convention of the Meter specifies the hierarchy of
the organizations responsible for its execution. It is not necessary to
mention it again in Article 7. The proposed text would seem to have the
advantage of indicating clearly that the resolutions of the General Con-
ference have an immediate value.

Article 11 (1875). We propose that the beginning of this article
be written as follows:

"The governments making use of the opportunity to accede to the
present Convention by means of approval by three-quarters of the member
nations shall be required to pay...... Bureau."

Article 12 (1960). We propose the following text:

"The International Bureau of Weights and Measures enjoys on the
territory of each of the high contracting parties privileges and immuni-
ties that are necessary for the accomplishment of the tasks for which
it is responsible. These privileges and immunities shall not be less
than those afforded in similar cases."

Article 13 (1960). To add to this article a second paragraph as
follows:

"The present Convention shall cease to be in effect for all the
high contracting parties when at least three-quarters of the members
shall have become members of a convention replacing it."

Regulation

Article 6 (1960). We propose the following modifications:

Paragraph 6. "The annual contributions are due at the beginning
of the month of January of each year."

Paragraph 8. "After three more years, the nation in arrears may
be excluded from the Convention by three-quarters of the votes cast at
the General Conference, and it shall not be able to adhere anew to the
Convention without first paying its overdue contributions.”
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Paragraph 10. "..... The amount of these new contributions shall
serve to reimburse the nations that will have made payments to cover the
contributions of nations that are in arrears, the eventual balance being
added to the total endowment of the International Bureau."

Article 9 (1960). We propose to add a fourth paragraph containing
the complete text of Article 14 (1875) of the Regulation.

Article 14 (1875). Incorporated in Article 9.

Article 19 (1960), paragraph 4. We propose that the reports and
publications of the International Committee and the International Bureau
be published in English also.

Paragraph 5. "The Committee decides which resolutions should be
translated and published in other languages. In case of dispute, the
French and English texts prevail."

Articles 20, 21, and 22. Eliminated.

COMMENTS OF THE YUGOSLAV DELEGATTON
~ (presented during the Conference)

Convention

Article 5. The proposal is based on the assumption that the Conven-
tion and the Regulation have the same importance. Moreover, paragraph 2
of this article mentions the possibility of changing the Regulation by
a decision of a majority of three-quarters of the votes cast at the
General Conference.

In such a case, we consider that a quorum of the General Conference
should be required in the first place. We believe, furthermore, that
the changes in the Regulation are valid only in the measure that they
conform to the Convention. The Government of the Netherlands has taken
the same position. In other words, it should not be possible to make a
change in the constitutional decisions contained in general in the Con-
vention by a change in the Regulation. The dispositions of paragraph 2,
moreover, should find their place in the Regulation. Finally, there
should be a special provision in the Regulation by which changes and
additions to the Regulation would be obligatory only if they concern the
organization's functioning and internal work, and do not result in new
obligations for the member nations.
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Article 12. The proposal regarding the privileges and immunities
of the International Bureau is not sufficiently explicit. In order to
avoid eventual future disputes on this subject, it would be necessary to
either enumerate the fundamental privileges and immunities, or to name
a similar organization with which the International Bureau intends to
identify itself. We would like to recommend that the dispositions con-
cerning the privileges and immunities of the specialized agencies of the
United Nations be applied in an analogous fashion to the International
Bureau and its staff.

We are, finally, in agreement with the proposal of the Canadian
Covernment in that the new convention should specify means of resolving
the eventual disputes that may result from its application and inter-
pretation, the possibility of its revision, and should also include a
special provision concerning reservations, in conformity with practice
in international law.

In view of contemporary international practice concerning the use
of an official language, we consider that the Yugoslav delegation should
accept the proposal of the Government of the United States of America
that the Convention be published also in English.

Regulation

Article 6, paragraph 6. We do not consider that the disposition
should be accepted providing for the member nations to pay provisionally
the contribution of a nation that has not paid in its quota during the
year in gquestion.

This is why this paragraph should be completed by specifying that
this payment would be made only in case the interested nations would
have given their consent for each particular case, or if in each of these
cases the General Conference makes a decision by a majority of two-
thirds.

Article 8, paragraph 1. This paragraph, which provides that the
International Committee be composed of 18 members of different nations,
should be completed by stipulating that at the time of the elections
it is indispensable to take into account also an equitable geographic
distribution, in addition to the specialty of the members. The Soviet
proposal is similar, but it takes into account only the geographic
criterion.
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ANNEX 3

REPORTS OF THE WORK GROUP IN CHARGE OF THE STUDY OF THE
REVISION OF THE CONVENTION OF THE METER

First Report

For the time being, the group has not prepared articles on proce-
dures (ratification, placement into effect, adhesion, resignation, etec.
of the Convention), since their preparation is tied in with a decision
on the character of the revision to be undertaken. This could take the
form of a "convention containing modification”" of a large number of ar-
ticles, or of a "modified convention" and a "modified regulation” con-
taining integral texts.

For the same reason, the group has not yet studied the title and
the preamble, as well as certain articles on which it received only
remarks on wording.

The group proposes that the General Conference adopt the text pro-
posed by the International Committee (Annex l), modified as follows:

Convention
Article 5.
Paragraph 1l: No change.

Paragraph 2, first sentence: Replace the words "a majority of
three-quarters" by "unanimously."

Remark 1. A number of governments have remarked that the Regulation
contains certain dispositions of such importance that their modification’
by the General Conference, even by unanimous vote, does not seem admis-
sible. It is necessary, therefore, to ascertain which of the articles
of the Regulation should be incorporated in the Convention.

Paragraph 2, last sentence: To be replaced by: "In any case, these
modifications shall affect only those provisions on the subject of which
proposals have been communicated to the contracting parties at least one
year before the opening of the General Conference."

v
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Article 6: DNo change.
Article 7: No change.

Article 9: Replace the words "contracting nations” by "contracting
parties."

Remark 2. In case the procedure proposed in Remark 1 would be fol-
lowed insofar as Article 6 of the Regulation is concerned (regarding
financial matters), the words "established in the Regulation annexed to
the present Convention" should be replaced by "established in Article...
of the present Convention.

Article 11: The wording of this disposition, which does not regu-
late the adhesion procedure, but only the entrance fee to be paid by a
nation adhering to the Convention, has been postponed pending prepara-
tion of an article relating to asdhesions.

Article 12:; The group can give its approval to the elimination of
the present wording (1875) of this article, since this article does not
give the contracting parties any authority they do not already possess.

Proposed new wording:

"1. The French Government shall conclude with the International
Bureau of Weights and Measures a headquarters agreement on a nondiscrim-
inatory basis in relation to agreements of this kind already concluded
with other international institutions.

"2, The other contracting parties shall accord to the Interna-
tional Bureau of Weights and Measures the privileges and immunities
that shall be considered necessary for the accomplishment of the tasks
with which it is charged."

Article 13: Preparation postponed (see introduction of this report).

Annexed Regulation

Article 5: The observations made by some governments have not yet
been studied while awaiting a decision on the character of the revision
(see introduction to this report).

Article 6.

Paragraph 1: No change.
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Paragraph 2: The Eleventh General Conference must decide if a
majority of three-quarters or unanimity should be required for a vote
on the amount of the annual endowment.

Paragraph 3: Eliminate "high" before "contracting parties."

Paragraph 4: Replace "member nations" by "contracting parties."
The first sentence should be modified if the distribution of the con-
tributions were not to be based on population anymore.

Paragraph 5: Replace the words "nation" and "member nations" by
"contracting party (or parties)."

Paragraph 6, first sentence: Eliminate this disposition which
exists already in Article 10 of the Convention. Following sentences to
be eliminated.

Article 7: To read: "The advantages and prerogatives resulting
from the Convention of the Meter are suspended in the case of any nation
party to the Convention that has not........consecutive...."

Article 8: To be replaced by: "After three further years, the
General Conference may by a majority of three-quarters of the votes cast
within the General Conference decide that the nation in arrears is no
longer party to the Convention."

Article 9: No change.
Article 10: Replace the words "for each year or fraction of a year"
by "for the year or fraction of the year of adhesion and the following

year." :

The last sentence should read: "During this period, the correspond -
ing sums shall be added to the total endowment.™"

Article 7: No change.

Remark 3. The stipulation of a quorum in paragraph 3 of Article 7
asked by certain governments is not Judged necessary.

Article 8: The preparation of this article has been postponed while
awaiting for the International Committee to decide on this subject.

Article 9. |
Paragraph 1: Eliminate "high" before "contracting parties."

Paragraph 2: No change.
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Paragraph 3: Eliminate the words "elections or;" add after "the
vacancy" the words "to the International Bureau."

Article 11: The proposals of Canada (Annex 2, p. 125, last para-
graph) and of Japan (Annex 2, p. 150, item 3) concerning traveling ex-
penses of Committee members could be submitted to the International Com-
mittee for thelr opinion.

Article 12: DNo change.

Article 14: The wording of this article depends on a decision on
the contents of Article 8.

Article 15.
Paragraph 1: Replace "a regulation" by "directives."
Paragraph 2: No change.

Article 16: Eliminate "high" before "contracting parties" and add
the words "directly or" before "through."

Article 19.

Paragraph 1: No change.

Paragraph 2: Replace the words '"the governments of the high con-
tracting parties" by "the governments of the contracting parties;"
replace the words "contracting nations" by "contracting parties.”

Paragraph 3: No change.

Paragraphs 4 and 5: The proposal to introduce the English lan-
guage could be submitted to the International Committee for its opinion.

Remark L. TItems of each article of the Convention and the Regula-
tion of more than one paragraph should be numbered?l.

Second Report

In execution of the decision taken by the General Conference at its
third session (14 October 1960), the work group continued its studies,

lNote to be added to the proofs: Account was taken of this remark for
the publication of Annex 1.
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taking into account the texts proposed and the comments offered by the
International Committee (Annex 1) and by the governments of the different
contracting parties (Annex 2). The group attempted to find a mean among
the divergent opinions that could be accepted by all the delegations.

The group has felt that the preparation of a revised Convention of
the Meter with a revised Regulation containing integral texts would be
preferable, from the point of view of uniform terminology and greater
facility of orientation, to the preparation of a second convention con-
taining modification of a great number of articles. In order to avoid
any misunderstanding on this subject, it seems advisable to point out
that the choice is no more than a choice between the more or less coherent
forms in which the modifications can be presented; this choice does not
affect the number of modifications to be included.

As has already been indicated in the first report above, several
governments have remarked that the Regulation contains certain disposi-
tions of such importance that their modification by the General Confer-
ence, even by unanimous vote, seems inadmissible. For this reason, Ar-
ticle 6 in part, and Articles 7, 10, 11, and 1k of the Regulation con-
taining attributions essential to the General Conference and to the In~
ternational Committee have been transferred to the Convention (Articles
%a, 3?, Yo, ba, and ke, respectively, of the proposed convention given
below).

Much as the group has wished to maintain them, the recommended
amendments in the first report have been inserted completely in this
second report. The amendments made after the distribution of the first
report are marked with an asterisk (¥).

*Convention

To ensure the international unification and the improvement of the
Metric System,

signed at Paris on 20 May 1875,
revised at Sevres on 6 October 1921
and at Paris on ..... October 1960

*The parties to the present Convention,

desirous of revising the Convention of the Meter signed at Paris on
20 May 1875 and revised at Sévres on 6 October 1921,

are agreed on the following:

*Article 1 (1875 text): Eliminate the word "high" before "contract-
ing parties.™
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Article 2 (1875 text): No change.

*Article 3 (1875 text): Replace the words "all the contracting
governments" by "all the contracting parties.”

*¥Article 3a (Article 7 of the Regulation, text proposed in Annex 1).

Paragraph 1: Eliminate the words "mentioned in Article 3 of the
Convention."

Paragraph 2: Eliminate the last lines: "and proceed by secret
ballot........ Regulation.™

Insert a new paragraph (paragraph 2a):

"It elects by secret ballot the members of the International Com-
mittee, in conformity with the dispositions of Article 8 of the Regula-
tion annexed to the present Convention."

Paragraph 3: The first sentence has been modified as follows:
"each contracting party represented at the General Conference has the
right to one vote. The majority...... Regulation."”

Paragraph 4: DNo change.
Article 4 (1875 text): ©No change.

*¥Article 4a (old Article 11 of the Regulation, 1921 text): intro-
duce the word "international" before "Committee."

¥Article L4b (old Article 10 of the Regulation, 1921 text): No
change, except the elimination in the first paragraph of the word "high"
before "contiacting parties.”

*¥Article 4e (old Article 14 of the Regulation, 1875 text): Proposed
modification:

"The International Committee fills provisionally the vacancies that
may occur among its members in the interval between sessions of the
General Conference. The members shall be informed of these vacancies at
least three months before the elections. ZEach of the members shall be
called upon to take part in them by secret ballot. These elections may
be carried out by correspondence."”

Article 5 (proposed text)

Paragraph 1: No change.



165

Paragraph 2, first sentence: Replace the words "three-quarters
majority" by "unanimously." '

last sentence: To be replaced by: "In any case, these modifica-
tions shall affect only those provisions on the subject of which pro-
posals have been communicated to the contracting parties at least one
year before the opening of the General Conference."

Article 6 (proposed text): No change.
Article 7 (proposed text): No change.
Article 8 (proposed text): No change.

Article 9 (1875 text): Replace the words "contracting nations" by
"contracting parties."

*Eliminate the words "established according to a scale based on their
present population.”

Article 9a: A new article is introduced giving certain dispositions
contained heretofore in Article 6 (proposed text) of the Regulation.

"l. Each General Conference establishes the annual endowment des-
tined to cover the expenses of the International Bureau and of the Inter-
national Committee.

"2. A three-quarters majority of the votes cast at the Ceneral
Conference is required for the vote on the amount of this endowment.

"3, The General Conference establishes the contributive part of
each of the contracting parties according to a scale approved unanimously
by votes cast at the General Conference. Under exceptional circumstances,
it may decide also by a three-quarters majority of the votes cast within
the Conference to grant temporary reductions of up to 50 percent at the
request of any contracting party.

"L, The advantages and pPrerogatives resulting from the Convention
of the Meter are suspended in the case of any contracting party that has
not paid its contributions during three consecutive years.

"5. After three further years, the nation in arrears is excluded
from the Convention."

*¥Article 10 (1875 text): Eliminate the words "through the inter-
mediary of the Ministry of Foreign Affairs...... .0of the Director of the
International Bureau."
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*Article 11 (1875 text): Eliminate the words "reserved to every
nation." Replace "a contribution" by "an entrance fee;" replace
"governments" by "nations."

Article 12 (1875 text): The group agrees to the elimination of
this article, since this article does not grant any authority to the
contracting parties that they do not already possess.

Proposed new wording:

"1, The French Government shall conclude with the International
Bureau of Weights and Measures a headquarters agreement on a nondiscrim-
inatory basis in relation to agreements of this kind already concluded
with other international institutions.

"2, The other contracting parties shall accord to the Interna-
tional Bureau of Weights and Measures the privileges and immunities that
shall be considered necessary for the accomplishment of the tasks with
which it is charged."

*¥Article 13: "1. The present Convention is open during a period of
six months to its signature by all nations that are parties to the Con-
vention of the Meter, signed at Paris on 20 May 1875 and revised at
Savres on 6 October 1921.

"2, The present Convention shall be ratified. The instruments of
ratification shall be deposited with the French Government as soon as
possible.”

*¥Article 14: "The present Convention shall go into effect on the
date on which twenty of the signatory nations shall have deposited
their instruments of ratification, on the condition that the total amount
of their financisl contributions, calculated according to the scale
adopted by the Eleventh General Conference on Weights and Measures, shall
represent at least 50 percent of the annual endowment of the Interna-
tional Bureau."

*¥Article 15 (The group has prepared two proposed texts for this ar-
ticle5 since it could not determine which text would be the most accept-
able.

Proposal A: "All nations may adhere to the present Convention by
notifying the French Government of their adhesion.”

Proposal B: "The present Convention is open to the adhesion of all
nations that are parties to the Convention of the Meter, signed at Paris
on 20 May 1875 and revised at Sévres on 6 October 1921, or that are mem-
bers of the United Nations or of one of its specialized institutions,
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as well as of all nations of which the request for adhesion has been ap-
proved by at least two-thirds of the parties to the present Convention.”

*¥Article 16: "The present Convention shall go into effect for each
nation that shall have ratified it, or that shall have adhered to it
after the entrance into effect of the Convention, on the same day of the
deposit of its instrument of ratification or adhesion."

¥Article 17 (Article 13, proposed text in Annex 1): Eliminate the
word "high" before "contracting parties."

*¥Article 18: "The French Government shall notify all parties to the
Convention of the Meter signed at Paris on 20 May 1875 and revised at
Sévres on 6 October 1921, and all nations adhering to the present
Convention,

a) of the signatures, ratifications, and adhesions;
b) of the date on which the present Convention shall take effect;
c) of the resignations received."

*¥AS EVIDENCE OF WHICH, the undersigned Plenipotentiaries, whose
powers have been recognized to be in due form, have signed the present
Convention.

Executed at Paris on......October 1960 in a single copy (in the
French, English, and Russian languages, each of which texts is authori-
tative), which (or which copy) shall remain deposited in the archives of

the French Government, and of which a certified copy shall be remitted
to each of the signatory or adhering nations.

Annexed Regulation
Articles 1, 2, 3, and 4 (1875 text): No change.
¥Article 5: Eliminated.
*¥Article 6.
*Paragraph 1: Eliminated (see Article 9a above of the Convention).
¥Paragraph 2: Eliminated (see Article 9a above of the Convention).

Paragraph 3: Eliminate the word "high" before "contracting parties."
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¥Paragraph 4: Eliminated (see Article Oa above of the Convention).
¥Paragraph 5: Eliminated.

Paragraph 6, first sentence: Eliminate this disposition, which al-
ready exists in Article 10 of the Convention.

following sentence: Eliminate.
¥Paragraph 7: Eliminated (see Article 9a above of the Convention).
¥Paragraph 8: Eliminated (see Article 9a above of the Convention).
Paragraph 9: No change.
¥Paragraph 10: Proposed improved text:

"For a nation adhering to the Convention in the interval between

two sessions of the CGeneral Conference, the contribution for each year or

fraction of a year shall be equal to that...... total endowment."
Article T7: Eliminated (see Article 3a above of the Convention).
*¥Article 8.

Paragraph 1: The International Committee proposes the following
text:

"The International Committee, mentioned in Article 3 of the Conven-
tion, is composed of eighteen members, all belonging to different na-
tions. Each candidacy should have the previous approval of the govern-
ment of the nation to which the candidate belongs."

Paragraph 2: No change.

Article 9.

Paragraph 1: Eliminate "high" before "contracting parties."

Paragraph 2: DNo change.

Paragraph 3: Eliminate the words "elections or;" and after "the
vacancy" add the words "at the International Bureau."

¥Article 10: Eliminate (see Article Lb above of the Convention).

¥Article 11: No change.
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Article 12: No change.

Article 13: No change.

*Article 14: Eliminate (see Article Lc above of the Convention).
Article 15.

Paragraph 1: Replace "a regulation" by "directives."

Paragraph 2: No change.

Article 16: Eliminate "high" before "contracting parties;" add the
words "directly or" before "through."

Articles 17 and 18: No change.

Article 19.

Paragraph 1: No change.

Paragraph 2: Replace the words "the governments of the high con-
tracting parties" by "the governments of the contracting parties;" re-
place the words "contracting nations" by "contracting parties."

Paragraph 3: No change.

*¥Paragraphs 4 and 5: No change.

Articles 20, 21, and 22: Eliminated.
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ANNEX 4

PROPOSALS FOR THE DISTRIBUTION OF THE ANNUAL ENDOWMENT

(900,000 GOLD FRANCS) OF THE INTERNATIONAL
BUREAU OF WEIGHTS AND MEASURES

A - Contributions in gold francs calculated according to the proposal

of the International Committee on Weights and Measures.

B - Contributions in gold francs calculated according to the coeffi-

cients of the scale of the United Nations (or, in default, of

UNESCO) with a maximum of 15 percent and a wminimum of 0.5 percent.

C - Same calculation as B, but with a maximum of 10 percent and a mini-
mum of 0.5 percent.

D - Same calculation as C, but taking into account the distribution of
Uruguay's contribution.

Population Number Coefficient
(thousands) of A U.N. (or B C D
Shares U.N.E.S.C.0.)

1 J East 2 2 %
Germany {West 72,900 22 45,102 102,060- | 90,000~ | 90,000
U.S.A. 177,702 30 61,503 32.51 135,000 { 90,000 { 90,000*
Argentina (Republic) 20,614 14 28,701 1.11 13,680 | 17,820 |17,640
Australia 9,846 7 14,351 1.79 22,050 | 28,710 | 28,440
Austria 7,021 5 10,251 0.43 5,310 6,930 6,840
Belgium 9,053 7 14,351 1.30 16,020 | 20,880 | 20,610
Brazil 64,216 21 43,052 1.02 12,690 | 16,380 | 16,200
Bulgaria 7,793 5 10,251 0.16 4,500 4,500 4,500*
Canada 17,442 12 24,601 3.11 38,430 | 49,950 | 49,410
Chile 7,465 5 10,251 0.27 4,500 4,500 4,500*
Korea (Republic of) 33,000 16 32,802 0.21 4,500 4,500 4,500*
Denmark 4,515 2 4,100 0.60 7,380 9,630 9,540
Dominican Republic 2,894 2 4,100 0.05 4,500 4,500 4,500*
Spain 29,894 15 30,751 0.93 11,430 | 14,940 | 14,760
Finland 4,376 2 4,100 0.36 4,500 5,760 5,760
France and Algeria 55,300 20 41,002 6.40 78,840 | 90,000 [ 90,000*
Hungary 9,917 7 14,351 0.42 5,130 6,750 6,660
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Population Number Coefficient
(thousands) of A U.N. (or B Cc D
Shares U.N.E.S.C.0.)
India 402,750 30 61,503 2.46 30,330 | 39,510 | 39,060
Ireland 2,846 2 4,100 0.16 4,500 4,500 4,500*
Italy 49,055 19 38,950 2.25 27.720 | 36,090 | 35,730
Japan 92,740 24 49,202 2.19 { 27,000 (35,190 (34,830
Mexico 33,304 16 32,802 0.71 8,730 | 11,430 | 11,250
Norway 3,557 2 4,100 0.49 6,030 7,830 7,740
Netherlands 11,186 9 18,451 1.01 12,420 116,200 {16,020
Poland 28,783 15 30,751 1.37 16,830 | 21,960 | 21,780
Portugal 9,052 7 14,351 0.20 4,500 4,500 4,500*
Roumania 18,059 13 26,651 0.34 4,500 5,490 5,400
United Kingdom 51,870 20 41,002 7.78 95,850 | 90,000 [ 90,000*
Sweden 7,415 5 10,251 1.39 17,100 | 22,320 | 22,140
Switzerland 5,235 3 6,150 0.97 11,970 | 15,570 |15,390
Czechoslovakia 13,564 10 20,501 0.87 10,710 | 13,950 13,860
Thailand 21,881 14 28,701 0.16 4,500 4,500 4,500
Turkey 26,881 15 30,751 0.59 7,290 9,630 9,360
U.S.S.R. 208,827 30 61,503 13.62 135,000 | 90,000 | 90,000*
Uruguay 0.12 4,500*
Yugoslavia 18,421 13 26,651 0.35 4,500 5,580 5,580

1The two parts of Germany (East and West) will establish by mutual agreement the distribution of
their contribution.

2Contribution calculated on the basis of provisional coefficients of 2.95 for East Germany and
5.33 for West Germany.

*Maximum or minimum contribution.
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ANNEX 5
PRACTICAL INTERNATIONAL TEMPERATURE SCALE OF 1948

Amended Edition of 1960

I. Introduction

The thermodynamic Kelvin scale on which temperatures are designated
by 9K and represented by the symbol T is recognized as the fundamental
scale to which every temperature measurement should be finally referred.
The form of the Kelvin degree has been defined by the decision fixing it at
exactly 273.16°K thermodynamic temperature of the triple point of water
(Tenth General Conference on Weights and Measures, 1954, Resolution 3).

The inherent experimental difficulties in measuring temperatures on
a thermodynamic scale led to the adoption in 1927 by the Seventh General
Conference on Weights and Measures of a practical scale easily and exact-
ly reproducible that was named the "International Temperature Scale."
This scale should correspond as exactly as possible to the thermodynamic
scale.

The International Temperature Scale was revised in 1948 and made to
conform to the state of knowledge of that period.

The scale presented in this document under the new title adopted by
The International Committee on Weights and Measures in May 1960, "Prac-
tical International Temperature Scale," is not a revision of the 1948
scale, but merely an amended edition of the same scale, the numerical
values of the temperatures remaining the same as in 1948,

TI. Definition of the Practical International Temperature Scale of 1948

The temperatures of the Practical International Temperature Scale
of 1948 are expressed in degrees Celsius, designated by ©C or °C (Int.
1948), and represented here by the symbols t or b

The Practical International Temperature Scale is based on six repro-
ducible temperatures (fixed points of definition) to which are assigned
numerical values, and on formulas establishing the relation between the
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temperature and the indications of the graduated instruments by means

of values assigned to the six fixed points of definition. The fixed
points are defined by the specified states of equilibrium; except for
the triple point of water, these states of equilibrium are considered as
being under a pressure of 101,325 newtons per square meter (1 normal at-
mosphere).

The fixed points on the scale and the exact numerical values as-
signed to them are given in Table I.

Table I. Fixed Points of Definition

Exact assigned values. The pressure is 1 normal
atmosphere, except for the triple point of water.

Temperature

Oc (Int. 1948)

Temperature of equilibrium between liquid oxygen and
its vapor (boiling point of oxygen) -182.97

Temperature of equilibrium between ice, liquid water,
and water vapor (triple point of water) +0.01

Temperature of equilibrium between liquid water and
its vapor (boiling point of water) 100

Temperature of equilibrium between liquid sulfur and
its vapor (boiling point of sulfur) YLl 6%

Temperature of equilibrium between solid silver and
liquid silver (solidification point of silver) 960.8

Temperature of equilibrium between solid gold and lig-
uid gold (solidification point of gold) 1063

¥Instead of the boiling point of sulfur, it is preferable
to use the temperature of equilibrium between solid zinc and
liquid zinc (solidification point of zinc), giving it a value
of 419.505°C (Int. 1948). This point is more easily repro-
ducible than that of sulfur, and the value assigned to it has
been chosen so as to give the same result in the determination
of the temperatures of the Practical International Scale.
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This process of interpolation results in the division of the scale
into four areas:

a. From 0°C to 630.5°C (point of solidification of antimony), the
temperature t is defined by the formula

Ry= Ro(1+ At + B2),

in which RJC is the resistance at temperature t of the platinum wire of

a standard resistance thermometer, and RO is the resistance at 0°C. The

constants R., A, and B should be determined starting from the values of

OJ

Rt at the triple point of water, at the boiling point of water, and at

the boiling point of sulfur (or at the solidification point of zinc).
The platinum wire of a standard resistance thermometer should be annealed
and its purity should be such that RlOO/RO is not less than 1.3920.

b. From the boiling point of oxygen to 0°C, the temperature t is
defined by the formula

R1= Ro[] + At + B2+ C(l—tioo)t:‘],

in which R A, and B are determined in the same way as in a above; the

O’
constant C should be determined by starting from the value of Rt at the
boiling point of oxygen and t. = 100°C.

100

c. From 630.500 to the solidification point of gold, the tempera-
ture t is defined by the formula

E=a+ bt +ct,

in which E is the electromotive force of a standard platinum and rhodium-
platinum thermocouple when one of its joints is at 0°C and the other at
temperature t. The constants a, b, and ¢ should be determined starting
with the values of E at 630.5°C and at the solidification points of
silver and gold. The value of the electromotive force at 630.5°C should
be determined by measuring this temperature with a standard resistance
thermometer.
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The wires of the thermocouple should be annealed. The purity of
the platinum wire should be such that the ratio RlOO/RO is not less than

1.3920. The rhodium-platinum wire should contain nominally 90 percent
platinum and 10 percent rhodium by weight. When one of the Jjoints of
the thermocouple is at 0°C and the other either at 630.5°C or at the
solidification point of silver or the solidification point of gold, the
resulting thermocouple should give electromotive forces such that

Eyi= 10,300 pV =30 uV,
Esv— Esg = 1,183 pV 4 0,158 (Esy— 10300 uV) == 4 uV,
Esu— E305= 4,766 uV + 0,631 (Exa—10 300 uV) £ 8 uV.

d. Above the solidification point of gold, the temperature t is
defined by the formula

ex [————L:-z—————] 1
R XY 5] ,

Ca
e"l’[z(u-n)]—‘

in which

Jt and JAu are the spectral densities, at temperature t and at the
solidification point of gold tAu’ of the energetic luminance of a black
body of wavelength A;

c2 is the second constant of radiation; in using the value e, =

0.01438 meter-degree, the wavelength A should be expressed in meters.

TO = 273.15 degrees.

IITI. Recommendations

The following recommendations are suggestions rather than prescrip-
tions. The apparatus, methods, and operating methods recommended rep-
resent good practice at the present time, but it is not intended to
delay the development and utilization of improvements. Experience has
shown that these recommendations are favorable to the obtaining of uni-
formity and reproducibility in the realization of the Practical Interna-
tional Temperature Scale as defined in Chapter II.
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1. Standard Resistance Thermometer

A standard resistance thermometer should be conceived and con-
structed so that the platinum resistance wire is as free as possible
from constraint and remains in this state during its use. The platinum
wire should be drawn from a melted ingot and not from a hammered sponge.

Standard resistance thermometers have been made with a wire between
0.05 and 0.5 mm diameter, a short length at least of each conductor
joined to the resistance being also of platinum. Once the resistance
coil of the thermometer has been formed, it should be annealed in the
air at a temperature greater than the highest temperature for which the
thermometer will be used; this annealing temperature should not in any
case, however, be less than 450°C. There are also some reasons for
believing that better stability is obtained when the tube protecting the
coil is filled with a gas containing a small amount of oxygen.

A useful criterion that serves to protect against a fault in con-
struction of the completed thermometer, and against errors in the mark-
ing of the graduations at the fixed points of definition, is that the

- 2
value of the constant B should be (-0.5857 t 0.0010)-10 6/deg , and that

of ¢, (-4.35 % 0.0S)-lO—lg/degu. Another useful criterion to judge the
effectiveness of the annealing and the exactness of the thermometer is
the constancy of the resistance at a given temperature. TFor example,
the resistance of a thermometer at the triple point of water should not
change by an amount greater than that corresponding to 0.001 degrees
when the thermometer is submitted to a cycle of temperature variations
such as that necessary for its calibration.

2. Standard Thermocouple

Standard thermocouples have been made with wire diameters between
0.35 and 0.65 mm. Before calibration, the wires of the thermocouple
should be carefully annealed in order to ensure the permanence of their
thermoelectric forces during use. To do this, the platinum wire should
be heated to a temperature of at least 1100°C, and the rhodium-platinum
wire to 1450°C. If the annealing is done before the wires are mounted
in thelr insulators, the thermocouple should be heated again after this
is done to a temperature of at least 1100°C until the thermoelectric
force is stabilized and any local homogeneity defects caused by con-
straint disappear. When this treatment has been carried out satisfac-
torily, the readings on the thermocouple should not vary when there is
a change in the temperature gradient along the length of the wire; they
should not vary, for example, with the depth of immersion within a uni-
form temperature ambience.
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The electromotive force of the thermocouple at 630.500 should be
determined by measures taken at a uniform and constant temperature be-
tween 630.3 and 630.7°C.

3. Pressure

In practice, pressures are determined by means of a mercury column.
It can be assumed that the volumetric mass of pure mercury at 20°C is

13, 545.87 kg/m3 on the average in a column of mercury supporting one
atmosphere. For the practical determination of a normal atmosphere,

the International Committee on Weights and Measures recommends that the
value of the local gravity be expressed in the Potsdam system until such
time -as the employment of another system is authorized.

In the following paragraphs concerning the boiling points of oxy-
gen, of water, and of sulfur, the formulas giving the equilibrium tem-
peratures t_ are given in the form of polynomials in function of

<£L- -]), in which p is the pressure of the boiling point and po the

o

pressure of 1 normal atmosphere. The limit of exactitude of the for-
mulas is indicated for a given interval of pressure. In practice,
errors due to the use of these formulas are less than those resulting
from the instability of systems open to the atmosphere. Greater stabil-
ity and increased exactitude may be obtained in enclosed systems main-
tained at a constant pressure within a few thousandths of 1 atmosphere;

in this case, only the first term in <%— - 1)} of the polynomials is
necessary. 0

4. Zero Point on the Scale and Triple Point of Water

a. Zero Point on the Scale. The zero point on the Practical In-
ternational Temperature Scale is defined as being the temperature less
by exactly 0.0l degrees than that of the triple point of water. Cal-
culations show that the old "point of fusion of ice" defined as being
the temperature of equilibrium between ice and air-saturated water at
a pressure p, of 1 normal atmosphere is 0°C within a limit of 0.0001
degrees.

It is difficult, however, to obtain the point of fusion of ice
directly with an exactitude of better than t 0.001 degrees; however,
when this exactitude is sufficient, the 0°c temperature may be obtained
by using a mixture of finely crushed ice and air-saturated water at 0°C
in a well-insulated container such as a Dewar vessel. The temperature
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of equilibrium t corresponding to an ambient atmospheric pressure p and
to a depth h beneath the surface of the water can be calculated by the
formula

. =0.01 <1 — i)]i)“C— (0.7 x10~¢deg/mm) A,

v

b. Triple Point of Water. The temperature of the triple point of
water was obtained in sealed glass vessels containing only water of
great purity; these vessels contain an axial thermometer well. 1In
such vessels, the triple point is obtained wherever the ice is in equi-
librium with a liquid-vapor surface. At a depth h beneath the liquid-
vapor surface, the temperature of equilibrium t between ice and liquid
water is given by the formula

t=0.01"C— (0.7 < 10-%deg/mm) k.

The recommended method for preparing a triple-point vessel is to
form around the well a thick layer of ice by cooling the interior of the
well, and then to cause enough of this layer of ice to melt--by using
the interior of the well also--to form a new surface of water-ice contact
around the well. During the first several hours following the prepara-
tion of the vessel, the temperature measured in the well is not yet con-
stant; it increases by 0.0001 to 0.0005 degrees; then it becomes stable
after one to three days. This initial change in temperature is explained
no doubt by the increase in the dimensions of the ice crystals or by the
slow disappearance of tensions in the crystals. A vessel thus prepared
and kept in an ice bath is capable of maintaining a constant temperature
within a limit of 0.0001 degrees for several months. When vessels from
various sources were compared under these conditions, no difference
greater than 0.0002 degrees was found.

Water from most natural sources (normal water) contains about 0.0148

8

mole percent of deuterium, 0.20 mole percent of 180, and 0.04 mole per-
cent of 150. Variations from these percentages amounting to 0.0015 mole

percent for the deuterium contained in natural water have been observed.
An increase of 0.001 mole percent of deuterium contained in the water
corresponds to an increase of 0.00004 degrees in the temperature of the
triple point. River waters having their sources on the windward side
of mountain ranges or at the base of permanent glaciers may contain an
amount of deuterium less than normal; whereas, waters from the surface
of large lakes may contain an amount greater than normal.
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The isotopic composition of the water-ice contact surface in the
vessels at the triple point depends also on the natural differences in
the proportion of the isotopes of oxygen, the distillation process used
for the water, and the freezing technique. The influence of these
various isotopic compositions on the temperature obtained in the vessels
at the triple point is probably sufficiently small to be neglected.

5. Boiling Point of Oxygen

The temperature of equilibrium between liquid oxygen and its vapor
is usually obtained by the static method. The platinum coil in the
standard thermometer and the liquid oxygen in its recipient are brought
to the same temperature in a metallic block placed in a suitable cryo-
stat. The metallic block is usually immersed in a well-agitated bath
of liquid oxygen open to the atmosphere, but greater stability can be
obtained by enclosing the metallic block in a vessel free of air and
maintained at a uniform temperature close to that of the boiling point
of oxygen. The vapor pressure of the oxygen is transmitted by an ex-
ternal tube attached to a manometer; this tube should be at a tempera-
ture greater along its entire length than the saturation temperature of
oxygen.

The obtaining of the temperature of equilibrium may be controlled
by the following criteria: the observed temperature, referred back to
a constant pressure corresponding to that of the free surface of oxygen,
should be independent of small variations of depth of immersion of the
thermometer in the metallic block, of the relation of the volume of
liquid oxygen to the volume of oxygen vapor, and of the small variations
of the vessel's temperature.

The temperature of equilibrium tp corresponding to a pressure p at

the surface of the liquid oxygen can be calculated with an accuracy of
within a few thousandths of a degree in the area between p = 660 and
p = 860 mm Hg by the formula

) . ) ) 2 . k]
t,,=[—182.97 -+ 9.030(11’; —l>—3.7"?. (11)—0 ——I) +2‘2<1{7—0 -—1> ].‘!C.

6. Boiling Point of Water

The temperature of equilibrium between liquid water and its vapor
is usually obtained by the dynamic method, the thermometer being placed
in the saturated steam. Open systems were formerly used for obtaining
the boiling point of water, but for precise graduating it is preferable
to use closed systems in which the boiler and the manometer are attached
to a manostat fil'ed with ailr or, better, with helium.
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The boiler should be made in such a way as to avoid all contamina-
tion with the steam. The thermometer should be protected from the radia-
tion emitted by bodies that may be at different temperatures from that
of saturation.

The obtaining of the temperature of equilibrium can be verified by
the following criteria: the observed temperature, brought back to a
constant pressure, should be independent of the water used, of the time
interval, of variations in the output of heat supplied to the liquid,
and of the depth of immersion of the thermometer.

The temperature of equilibrium tp corresponding to a pressure p

can be calculated with an accuracy of within 0.001 degrees in the area
between p = 660 and p = 860 mm Ag by means of the formula

- P (p >* (1) )3]
L,=1{100 ~+ 28. e 1) —11.64{ &~ —T O - oC.
p=1 -+ 012<1) 1) 11.64 e “+ 7.1 e 1 ]

0

A modification in the proportion of deuterium in the water produces
a variation in the boiling point of water as for the triple point, but
about one-third as great.

7. Boiling Point of Sulfur

The temperature of equilibrium between liquid sulfur and its vapor
is usually obtained by the dynamic method in an aluminum boiler analo-
gous in form to that used for the boiling point of water; however, a
supplementary protection against the effects of radiation, and greater
volumes for the free circulation of the vapor are necessary.

It has been pointed out that the addition to the sulfur of 0.1 per-
cent arsenic, then 0.1 percent selenium, increases the normal boiling
point by 0.02 degrees, and then by 0.07 degrees; these elements are
normally found in sulfur of volcanic origin. Commercial sulfur con-
tains organic impurities that decompose slowly and give off carbon dur-
ing boiling of the sulfur; this carbon is probably without influence
on the boiling point, but it is still preferable to eliminate the carbon
and organic materials.

The criteria for verifying that the boiling point of sulfur has
been achieved correctly are similar to those for the boiling point of
water, except that it may be necessary to wait several hours to obtain
a constant temperature.

The temperature of equilibrium tp corresponding to a pressure p can
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be calculated with an accuracy of within 0.001 degrees in the area be-
tween p = 660 and p = 800 mm Hg by the formula

. 9 P 3
ty= ‘444,64—69,010(1%—1>—_27,48(}%‘—1> +19,14<E—1> ]OC.

8. Solidification Point of Zinc

Easily reproducible temperatures closely allied to those given by
the point of liquifaction of an alloy have been obtained by means of the
gradation observed on the temperature curves during the course of the
slow solidification of a zinc of great purity (99.999 percent by weight).

The fusion and solidification of zinc were produced in artificial
graphite crucibles of high purity (99.999 percent by weight) containing
an axial thermometer well. These crucibles, with a diameter of about
5 cm and a sufficient depth to eliminate the influence of thermal con-
duction along the thermometer wire, were heated in a simple metallic
block oven.

At the end of the cooling, when solidification began to form on
the wall of the crucible, the thermometer was taken out, cooled to the
ambient temperature, then replaced in its well in order to produce a
thin sleeve of solid zinec around the well. Another technique that has
also been used consists in taking out the thermometer when the tempera-
ture it shows is 0.0l degrees less than the solidification point, and
introducing in its place a silica rod for about 30 seconds; the ther-
mometer is then replaced in the well. The temperature corresponding to
the gradation was that of the equilibrium between the liquid zinc and
the s0lid sleeve while solidificaticn was continuing slowly from the
outside of the crucible toward the center. It is preferable to operate
in an inert atmosphere to prevent oxidation of the graphite and the
zinc; on the other hand, it has been impossible to observe an influence
on the temperatures of the gradation from the presence of zinc oxide in
the fusion metal, even after prolonged heating in air. It was found
that the gradation temperature rose by 0.0043 degrees per atmoshpere.

A criterion for verifying that the purity of the zinc sample 1s
satisfactory is that its fusion interval should not be greater than
about 0.001 degrees. Samples of zinc of this purity from different coun-
tries have given almost identical temperature gradients (within a limit
of about 0.0002 degrees). Samples with fusion intervals of about 0.01
degrees have given temperature gradients lower by 0.0004 to 0.0016
degrees.
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9. Solidification Point of Silver and Gold

The equilibrium temperature between solid and liquid silver, or
between solid and liquid gold, has been obtained in covered crucibles
of either artificial graphite of high purity, ceramic, or vitreous
silica. Account should be taken in choosing the crucible's size of the
great increase in volume of the metals during fusion. Their depth should
be sufficient to eliminate the influence of thermal conduction along
the length of the thermocouple wire. The silver should be protected
from oxygen while it is fusing.

The crucible and its contents should be brought to a uniform tem-
perature greater by a few degrees than the fusion point of the metal,
then cooled slowly. A thermocouple mounted in a protecting tube of
porcelain or any other suitable refractory material, and furnished with
insulators to separate the two wires, is immersed in the molten metal
which is then allowed to solidify.

The obtaining of the temperature of equilibrium can be verified by
the following criteria: the electromotive force of the thermocouple
should be independent of small variations in the depth of immersion
during successive solidifications, and it should remain practically
constant during at least five minutes in the course of a single solidi-
fication.

Within the area of the scale above 1063°C, where Planck's formula

is used, the crucible used for solidification of gold should be modified
‘s0 that it becomes a black body at the solidification point of gold.

IV. Supplementary Information
1. Resistance-Temperature Formulas

The formula for interpolation of the temperature interval between
0°C and 630.5°C as given in the definition of the Scale (paragraph IIa)

By= DI (1+ At + Do),

can be written in the form of Callendar

1/l N { 14
(= —1]+35 —_1 ) —
@\ fy {100 100
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R100
Ry

in which o = %j;—»<

_ o)
- > and thO = 100-C.
100

The relations between the coefficients are:

6
/1=“<I‘+‘t‘"7>) a'—-“xl—l—Bt‘oo,
B=—'—a‘§", 6 =— -B_tfoo_...
G A~ Btyoo

The interpolation formula for the interval between 0°C and the
boiling point of oxygen as given in the definition of the Scale (para-
graph ITIb)

R,= Ro[1+ At + B2+ C(t — ty00) %],
can be written under the form of Callendar-Van Dusen
1 /17 t t t 2\
=|~-( = — — — — — o,
¢ [9‘ <1fo I) - 8<tmo I) 100 + B<t1oo l) <t100> ’}

The relations between A, B, and ¢, § are the same as above; the
other relations are

g 4
C=— ?ij y 1'5 = — ___Ct’oo
t100 A =+ Btu)o

2. Secondary Points

In addition to the fixed point of definition of the Scale given in
Table I, other reference points may be established. Some of these points
as well as their temperature on the Practical International Temperature
Scale of 1948 are given in Table II. Except for triple points, each
temperature is that of a system in equilibrium under a pressure of 1
normal atmosphere. The formulas giving the variations in temperature
according to pressure are destined for use within the area from p = 680
to p = 780 mm Hg.
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Table IT. Secondary Points at a Pressure of 1 Normal Atmosphere
(except for triple points)

Temperature

O¢ (Int. 1948)

Temperature of equilibrium between solid carbon
dioxide and its vapor -78.5

tp:_[— 78.5+12.12<;)]10 —1) —6./;(;)’-)(-) ——1>-]°C

Temperature of equilibrium between solid and

liquid mercury -38.87

Temperature of eguilibrium between ice and air-

saturated water 0.000
Temperature of the triple point of phenoxyben-

zene (diphenyl oxide) 26.88

Transition temperature of decahydrated sodium 32.38

sulfate

Temperature of the triple point of benzoic
acid 122,36

Temperature of equilibrium between solid and
liquid indium 156.61

Temperature of equilibrium between solid naph-
thalene and its vapor 218.0

P P :
t,=|218. 4l —1)—19( £ — oC.
p=[rim o ins(f =) —ro(Z )]

Temperature of equilibrium between solid and
liquid tin 231.91

Temperature of equilibrium between ligquid ben-
zophenone and its vapor 305.9

t,,=[305.9+/.8.8<§) ——1) ——21(1% -——1>-J“C

(continued)
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Table IT (continued)
Temperature
O¢ (Int. 1948)

Temperature of equilibrium between solid and

liquid cadmium 321.03
Temperature of equilibrium between solid and
liquid lead 327.3
Temperature of equilibrium between liquid
mercury and its vapor 356.58
%=P%A8+Mﬁm<£—q>—z&ﬁ<£—qY+mﬁ<ﬁ-qY]m
Po Po Po z

Temperature of equilibrium between solid and
liquid aluminum 660.1

Temperature of equilibrium between solid and
liquid copper (in a reducing atmosphere) 1083

Temperature of equilibrium between solid and
liquid nickel 1453

Temperature of equilibrium between solid and
liquid cobalt 1492

Temperature of equilibrium between solid and
liquid palladium 1552

Temperature of equilibrium between solid and
liquid platinum 1769

Temperature of equilibrium between solid and
liquid rhodium 1960

Temperature of equilibrium between solid and
liquid iridium 2uh3

Fusion temperature of tungsten 3380
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3. Relation Between the Practical International Temperature Scale
and the Thermodynamic Scale

When the International Temperature Scale was adopted in 1927, it
was in agreement with the thermodynamic scale as closely as knowledge
at that time made it possible. It was recognized, however, that future
research should increase knowledge on the existing temperature value
differences between the two scales. When it is desired to know the
value of a temperature on the thermodynamic scale, the usual process
consists in obtaining this temperature on the Practical International
Scale and then converting it to the thermodynamic scale, adding the ap-
propriate difference between these two scales. These differences, how-
ever, had to be determined experimentally; these experiments are dif-
ficult to perform with accuracy because the differences are small with
relation to the absolute temperature values. Some of the differences
obtained at different areas on the scale are given below to show the
present state of our knowledge on the divergencies between the two
scales.

Teking into account the uncertainties about these differences, it
seems preferable not to modify at present the value of the temperatures
on the Practical International Scale and to continue to improve our
knowledge on the differences between the scales. It is possible if so
desired to improve the means of determination of the temperatures on the
Practical International Scale without changing appreciably the value of
the temperatures. This method of proceeding will avoid the confusion
that would result from too frequent changes in the value of the tem-
peratures.

Tn the interval between 0°C and the boiling point of sulfur, com-
parisons between two nitrogen thermometers and standard resistance
thermometers were made at M.I.T. (1939). The differences found between
the thermodynamic Celsius temperature tth (definition of 1954) and the

temperature t, (1948 Scale) is expressed by the formula

t

4 t :
th— L = ™ [»— 0.006 0 - (t——— —-x> (0.041 06 — 7,363 > 1082 deg—! )] degrees
. . 100

This relation gives 99.994°C (therm.) for the boiling point of
water and Lhk.70°C (therm.) for the boiling point of sulfur; the results
obtained with the two gas thermometers differed by 0.005 degrees at the
boiling point of water and 0.05 degrees at the boiling point of sulfur.
In 1958, the Physikalisch-Technische Bundesanstalt published the value
Lk, 66°C (therm.) for the boiling point of sulfur.
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In the area between the boiling point of oxygen and 0°C, research
published by the Physikalisch-Technische Reichsanstalt (1932) and by
the University of Leyden (1935) gave a group of values indicating that
the differences tth'_'tint show a maximum of approximately +0.04 degrees
around -80°C. Below -100°C, some of the published differences have
shown contrary signs. These differences are in the range of possible
uncertainties in the measurements with gas thermometers. For the boil-
ing point of oxygen, results published by four laboratories since 1927,
recalculated on the basis of a value of TO = 273.159%K adopted in 1954
gave the following: 90.l9loK at the Physikalisch-Technische Reichsans-
talt (1932); 90.179K at TOhoku University, Sendai, Japan (1935);
90.160°K at Leyden (1940), and 90.150°K at Pennsylvania State University
(1953). Giving the same weight to each laboratory, the average of the
four results is 90.168°K or -182.982°C (therm.).

The Practical International Temperature Scale has not been defined
below the boiling point of oxygen.

Around 1000°C, new determinations of thermodynamic temperatures of
solidification points of silver and gold have been made in recent years
in Germany and Japan: 962.16°C (therm.) was obtained at the Physikalisch-
Technische Bundesanstalt (1958) for silver, and 1064.760C (therm.) for
gold; at the Tokyo Institute of Technology (1958) 961.20°C (therm.) and
1063.73°C (therm.) were obtained for these two points, these last two
values being very little different from those published by the same
laboratory in 1956: 961.280C (therm.) and 1063.69°C (therm.).

In the area above the solidification point of gold, Planck's for-
mula is used. This formula is based on the thermodynamic scale and
should, therefore, give the true value of Kelvin temperatures, provided
the correct Kelvin temperature of the solidification point of gold and
of the constant ¢, were known.

An analysis of the variances of atomic constants, published by the
California Institute of Technology in 1955, gave the value of 0.0143888
meter-degree for Coe A similar study published by Johns Hopkins Univer-

sity in 1957 gave the value of 0.0143886 meter.degree.
If TO = 273.15 degrees are added to the practical international

Celsius temperatures defined sbove, the practical international Kelvin
temperatures are obtained. Subtracting TO from the thermodynamic tem-

peratures, the thermodynamic Celsius temperatures are obtained. Table
III gives the recommended designations; the arrows indicate the
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direction of passage from the first-defined temperature to the derived
temperature through change of origin.

Table IIT

PRACTICAL INTERNATIONAL SCALE

Practical International — Practical International
Temperature Kelvin Temperature
Yint Tint = %int © To
Symbol: Symbol:
O¢ (Int. 1948) Ok (Int. 1948)
Practical International Practical International
Celsius degree 1948 Kelvin degree 1948

THERMODYNAMIC SCALE

Thermodynamic —— Thermodynamic
Celsius Temperature Temperature
t=T--T T

0
Symbol: Symbol:
o¢ (therm.) oK
Thermodynamic degree Kelvin

Celsius degree

(TO = 273.15 degrees)

Note: TFor the designation of the practical international tem-
perature, the symbol "int" after t may be omitted if there is
no possible confusion that can result.
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ANNEX 6

INTERNATIONAL SYSTEM OF UNITS

By G.D. Bourdoun,
President of the System of Units Commission of the
International Committee on Weights and Measures

The establishment of the international system of units recommended
for scientific, technical, practical, and teaching purposes, and the
adoption of basic units in 1954 by the Tenth General Conference on
Weights and Measures (Resolution 6), ends the preparatory work of several
years required to ensure international uniformity in the field of units
of measure. The scientific and technical principles involved in the
construction of this system and the practical aspects of the problem are
discussed heérein.

Scientific and Technical Principles Involved in the Construction of the
International System of Units

The establishment of the units of measure of physical quantities by
means of a system of units, using a few fundamental units from which the
others are derived as secondary units, is basically the only rational
means of defining the units of the various gquantities justified by scien-
tific, technical and practical considerations.

The first system of units of measure was the Metric System intro-
duced in France at the end of the XVIIIth century. It consisted of a
set of coherent units for the measurement of length, area, volume, capa-
city, and mass, the base being two fundamental units: the meter and the
kilogram.

The notion of a system of units of measure for a wide field of
physical quantities was first introduced in 1832 by Gauss, who proposed
a system based on three fundamental units (length, mass, and time),
which he called "Absoclute System of Units." Gauss chose, for the fun-
damental units of the proposed system the millimeter, the milligram, and
the second.’
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Later on, there appeared several systems of units for physical
dimensions (the centimeter-gram-second (C.G.S.) system adopted in 1881
by the International Congress of Electricity; the meter-kilogram-force-
second (M.Kf.S.) system, which became widely used in technology after
the middle of the XIXth century; the meter-kilogram-second (M.K.S.) sys-
tem, proposed by Giorgi in 1901; the meter-ton-second (M.T.S.) system,
introduced in 1919 by French legislation; etc.).

The use of several systems of units leads in practice to numerous
difficulties arising from the problem of conversion of the numerical
values of the measured quantities, of constants, etc., from one system
to another; as well as from the introduction of a great number of con-
version factors. It was therefore becoming necessary to choose the
most rational possible single system of units that could be recommended
for use on an international level.

The construction of a rational system of units implies the resolu-
tion of the following special problems:

a) Elaboration of a system of independent physical equations re-
lating all the quantities for which it is necessary to establish units
of measure;

b) Analysis of the system of equations and choice of the fundamen-
tal units of the system;

¢) Formation of the derived units;
d) Formation of multiples and submultiples of the units.

The system of physical equations necessary for the formation of a
system of units must satisfy the following conditions: the equations of
the system must be independent and compatible, each one containing at
least two physical quantities; the system of equations must permit the
choice of a system of units all of whose coefficients are dimensionless
quantities.

The following conditions must be observed in the choice of the fun-
damental units:

1) The certainty of coherence of the system of units, that is to
say, a choice of the fundamental units such that all secondary units may
be derived by simple multiplication or division, without introduction of
numerical coefficients;

‘ 2) The fundamental units should be those it is possible to repro-
duce with the greatest precision;
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3) The magnitude of bdth fundamental and secondary units should
be convenient for practical use.

In studying the problem of the construction of a system of mechani-
cal units based on a system of physical equations bringing together the
mechanical dimensions, it is possible to conclude that it should be pos-
sible to choose several systems of units whose base would rest on two or
three units having different combinations. For this reason, systems of
the LT type (in which the fundamental units are length and time), the
IMT type (length, mass, and time), or LFT type (length, force and time)
have been suggested.

Taking the above-mentioned conditions into consideration, the anal-
ysis of these various systems leads to the conclusion that the IMT
system is the more nearly perfect. The system of the LFT type used at
présent in technology is far less perfect. Reproduction of the unit of
force is far less accurate than that of the unit of mass; and in this
system the secondary unit of mass is not a very convenient quantity.

For practical purposes, the meter, kilogram, and. second are the
most convenient fundamental units of the system of the IMT type; this
is why international organizations of metrology and standardization have
chosen the M.K.S. system.

Three fundamental units are not sufficient for the construction of
the system in the field of heat measurements; it 1s necessary to add a
fourth specific fundamental unit. This fourth quantity is temperature,
and the calorific unit system is of the IMT@ type, where 6 is tempera-
ture. The unit of temperature can be defined in several ways, but the
meter-kilogram-second -degree Kelvin system is the easiest and most
rational so far as the magnitude of the fundamental units i1s concerned.

In the field of electric and magnetic measurements, it 1s possible
to build a system of units using as a starting point the units of length,
mass, and time, plus a unit of some electric or magnetic quantity. For
practical purposes, the system with the four fundamental units: meter,
kilogram, second, and ampere (M.K.S.A. system) is the most convenient.
This system insures the necessary liaison with the mechanical units.

Acoustical measurements do not require additional fundamental units;
all quantities in this field can be expressed in the M.K.S. system.

For measurements of light, three fundamental units are sufficient:
those of length and of time, and a third specific unit: light intensity.
That is why a system of the LTI type can be used for light measurements
where I is the light intensity. In practice the system with the three
fundamental units: meter, second, and candela is the most convenient.
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For measurements in the field of ionizing radiations (X- and -
rays and radioactivity), additional fundamental units are not necessary
(except for one electrical unit), and the M.K.S.A. system can be used.
The International Commission on Radiological Units and Measurements
(I.C.R.U.) has established the dimensions and special names of the most
usual secondary units, namely: radiation dosage, absorbed dosage, and
activity (roentgen, rad, and curie). For the measurement of the amount
of radiation in the M.K.S.A. system, the secondary unit is the coulomb
per kilogram (C/kg); for the absorbed dosage, it is the joule per kilo-
gram; for activity, it is l/s. The corresponding units adopted by the

I.C.R.U. are the roentgen = 2.57976'10'” C/kg; the rad = 0.01 J/kg;

0 -
the curie = 3.7-10l s l.

In order to include the entire field of physical phenomena in a
single system of units of measure, the most rational system is the sys-
tem based on six fundamental units: length, mass, time, thermodynamic
temperature, current strength, and light intensity. The most convenient
magnitudes for the fundamental units of this system are those of the
meter-kilogram-second-degree Kelvin-ampere-candela system of units.

Preparation, Establishment and Propagation of the International System
of Units_

In 1913, Ch.-Ed. Guillaume, Deputy-Director of the International
Bureau, presented to the Fifth General Conference on Weights and Measures
a report on systems of units, giving particular attention to the M.K.S.
system, and emphasizing the fact that it should be preferred to all other
systems of units. Guillaume pointed out the fact that in the M.K.S. sys-
tem, the units of work and power coincide with the same units in the prac-
tical absolute system of electrical units. Acting on this report, the
General Conference invited the International Committee on Weights and
Measures to continue the study of the question of the system of units.

In 1948, the International Union of Pure and Applied Physics sub-
mitted the following resolution to the Ninth General Conference:

a) "The International Union of Pure and Applied Physics has decided
to request from the International Committee on Weights and Measures that
a practical international system of units be adopted for international
relations. It does not recommend that the C.G.S. system be abandoned by
physicists.

b) "The International Union of Pure and Applied Physics recommends
for this purpose the system involving the meter, the kilogram (mass), the
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second, and an electrical unit of the practical absolute system (to be
decided upon in the near future).

¢) "The unit of force of this system (the force that, when applied

to a mass of one kilogram, gives it an acceleration of 1 m/sg) is to be
named newton.'

Simultaneously, the French Govermment had presented to the General
Conference a project of its own whose aim was the international unifica-
tion of units of measure. The general considerations of the French pro-
posal, established upon the advice of the National Permanent Scientific
Bureau of Weilghts and Measures, were as follows:

1) "The fundamental units of length, mass, and time must be the
meter, the kilogram (mass), and one second of solar mean time.

2) "The absolute units of the practical electrical system as they
are defined in the October 1946 resolutions of the International Commit-
tee on Weights and Measures, and as they are included at the present
time in national legislations, must be preserved.

3) "It is necessary to eliminate any system that includes a fun-
damental unit of force or of weight. Even if it seems advisable to
authorize the use of a unit of weight for practical mechanics, a special
name, not resembling the name of a metric unit of mass either by its ex-
pression or by its symbol, should be given to it."

The above project included the table of units of the M.K.S.A. sys-
tem and the drafts of legal documents and regulations concerning units
of measure.

After discussion of the propositions presented, the Ninth General
Conference (1948) adopted Resolution 6 as follows:

"The General Conference,

"CONSIDERING that the International Committee on Weights and Measures
has’ received a request from the International Physics Union, asking that
it adopt a practical international system of units for international
relations, and recommending to it the M.K.S. system plus an electrical
unit of the practical absolute system and not recommending that the C.G.S.
system be abandoned by physicists;

"CONSIDERING that it has received a similar request from the French
Governmment, together with a project destined to be used as a base for
discussions of the establishment of complete regulations regarding units
of measure;
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"TNSTRUCTS the International Committee

"to open an official investigation concerning the opinion of the
scientific, technical and pedagogical circles of all countries (offering
as a base the French document), and to conduct its investigation
actively;

"to centralize the replies;

"and to submit recommendations concerning the institution of a
single practical system of units of measure susceptible of being adopted
by the signatory nations of the Convention of the Meter."

The study of this question in the various countries, and the dis-
patch of comments to the International Bureau of Weights and Measures,
took more time than was expected, and the study of all the documents
received was not completed at the time of the Tenth General Conference
on Weights and Measures (1954).

After discussing the guestion of the International System of Units,
the Tenth General Conference adopted the following Resolution 6:

"As a result of the wish expressed by the Ninth General Conference
in its Resolution 6 concerning the institution of a practical system
of units of measure for international relations, the Tenth General Con-
ference on Weights and Measures,

"has decided to adopt as the basic units of this system, which
remains to be established, the following units:

Length meter

Mass kilogram
Time second
Electric current intensity ampere
Thermodynamic temperature degree Kelvin
Luminous intensity candela."

This resolution establishes a strong base for international unifi-
cation of units of measure. At the same time (195&), the International
Committee on Weights and Measures had created an internal "system of
units commission” made up of seven members of the Committee plus the
director of the International Bureau.

From 1954 to 1956, the results of the investigation conducted in
the different countries were studied according to the decision of the
Ninth General Conference. The replies received from 21 nations indi-
cated that the proposed project for unification of the systems of units
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of measure had been very welcome and that the comments concerned only
details, especially about the legal part of the project.

In October of 1956, at the time of the International Committee
meeting, during a meeting of the System of Units Commission, considera-
tion was given to the results of the official investigation, and a study
was made of drafts of an initial list of additional and secondary units
established from the resolution on basic units of the Tenth General
Conference.

A lengthy discussion was started when the question of a name for
the system of units was raised. Of the three proposed variations:
"Giorgi system," "™.K.S.A.9K.C. system" (initials of the names of the
six basic units of the system) and "International System of Units," the
last-named was unanimously adopted by the Commission for recommenda-
tion to the International Committee.

The Commission also adopted an initial list of units of the Inter-
national System of Units, including two additional units and twenty-
eight secondary units. This list was presented to the International
Committee for approval.

On the 6th of October 1956, the International Committee examined
the recommendation of the System of Units Commission, and adopted Resolu-
tion 3, which follows:

"CONSIDERING the instructions of the Ninth General Conference on
Weights and Measures concerning the’ institution of a practical system
of units susceptible of being adopted by all the sighatory nations of
the Convention of the Meter;

"CONSIDERING all the documents sent by the twenty-one countries
that have responded to the inquiry prescribed by the Ninth General Con-
ference on Weights and Measures;

"CONSIDERING Resolution 6 of the Tenth General Conference on Weights
and Measures determining the choice of the basic units of the system to
be established:

"RECOMMENDS that the system based on the (six) basic units adopted
by the Tenth General Conference be taken as the International System of
Units...."

Simultaneously the recommended list of additional and secondary
units of the International System was adopted without prejudice to other
units that could be added in the future.

L
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During its 1958 meeting, the International Committee discussed, and
took a decision concerning, the abbreviation to be used to designate the
"Tnternational System of Units;" the abbreviation SI, formed of the
initials of the words "International System," and utilizable in all lan-
guages, was adopted. In addition, in order to complete the list of pre-
fixes already adopted for the formation of multiples and submultiples of
the units, the International Committee gave its approval to the four pre-
fixes tera and giga, nano and pico.

The designations of the secondary units of the International Sys-
tem of Units are proposed in accordance with international recommenda-
tions. As far as the unit of magnetic field is concerned, the adoption
of the name "tesla" corresponds to a decision by the International
Electrotechnical Commission (1956). At the present time, Technical Com-
mittee No. 24 of the C.E.I. is studying a Russian proposal concerning
the attribution of the name "lentz" to the unit magnetic field intensity.
Considering the fact that no decision has been reached up to now, this
unit does not yet have any particular name.

The introduction of the International System of Units based on the
six fundamental units adopted by the Tenth General Conference on Weights
and Measures is an important step forward by generalizing the experience
of the scientific and technical circles of various countries, and of the
international organizations of metrology, of standardization, of physics,
and of electrotechnics.

In 1956, the International Standardization Organization (I.S.0.)
adopted the first international recommendation for standardization of
the units of measure (I.5.0., R 31, Part 1). In this recommendation,
the system of units based on the six units adopted by the Tenth General
Conference on Weights and Measures and temporarily labelled "M.K.S.A.
system" is given the first place. The first table of this recommenda-
tion is that of the fundamental units of this system: meter, kilogram,
second, ampere, degree Kelvin, and candela.

In 1958, the International Committee of Legal Metrology adopted the
following resolution concerning the International System of Units:

"The International Committee of Legal Metrology, meeting in plenary
‘session on the Tth of October in Paris, has decided to adhere to the
resolution of the International Committee on Weights and Measures con-
cerning the establishment of the International System of Units (s1).

"The basic units of this system are: meter, kilogram, second, am-
pere, degree Kelvin, and candela.

"The Committee recommends the adoption of this system by Member Na-
tions of the Organization in their legislation on units of measure."
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Since 1955, several countries have adopted, in their legislation
or in their national standards, the system of units recommended by the
International Committee on Weights and Measures under the name of In-
ternational System of Units.

As a conclusion to the proceedings and recommendations about the
establishment of a practical system of units of measure, the final deci-
sions to be taken concern the ratification,

1) Of the name "International System of Units" and of the abbrevia-
tion ST for the system based_on the six fundamental units adopted by
the Tenth General Conference™;

2) Of the additional and secondary units of this system as recom-
mended by the International Committee (see records C.I.P.M., 1956, 25,
Resolution 3, p. 83);

3) Of the list of prefixes approved by the International Committee
for the formation of multiples and submultiples of the units (see
records C.I.P.M., 1958, 26-A, p. 89)2.

lThe definitions of the basic units are those that have been approved by
the General Conferences:

-meter and second (Eleventh Conference, 1960, Resolutions 6 and 9, pp.
98 and 99); .

-kilogram (Third Conference, 1901, p. 70);

-ampere and candela (records C.I.P.M., 1946, 20, pp. 132 and 121; Ninth
Conference, 1948, pp. 49 and 54); :

-degree Kelvin (Tenth Conference, 1954, Resolution 3, p. 79).

2l\Tote added to the proof: Ttems 1, 2, and 3 have been re-examined by the
System of Units Commission, which met at the "Pavillon de Breteuil" on

6 October 1960 and handed its report to the International Committee
(records C.I.P.M., 1960, 28, fifth meeting). After discussion of the
propositions submitted by the International Committee (see p- 75), the
Eleventh General Conference adopted Resolution 12, p. 101).

Translated for the National Aeronautics and Space Administration by
John F. Holman and Co. Inc.
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