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INFORMATIVE PAPER

The Past of U.R.S.I.

Methods of Measurements and Standards

Thanks to the kindness of Mr. W. D. George, Vice-Chairman of 
Commission I, we are able to publish the following report. This 
document will show to our readers the long and fruitful acquaintan- 
ce with U.R.S.I. of our Honorary President, Dr. J. H. Dellinger, 
who is still taking a very active part in our activities.

We should appreciate to receive similar documents as it is some- 
times helpful to look at early papers.

As it was stated by Mr. George : « We know that Science and 
technology are moving rapidly in U.R.S.I. and some of us may 
wonder about the problems, progress and language a few decades 
back ».

International Union of Scientific Radio Telegraphy 
American Section

(Meeting held April 28, 1924)

Report of Committee on Methods of Measurements and Standards 
by J. H, Dellinger, Chairman

The improvement of accuracy of frequency measurement and 
frequency standards continues to have the active attention of 
research workers. The importance of this line of work is emphasi- 
zed by the vast increase in the use of radio commu nication and thé 
consequent necessity of operating transmitting stations as close 
together in frequency as possible. Station engineers are paying 
increasing attention to the holding pf station frequcncies constant 
by the use of wavemeters and also by the use of « frequency indi
cators » which are simply onepoint wavemeters which are adjusted
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to resonance during operation. Frequency measurements and 
standards are approaching the point where it will be possible to 
conduct continuous-wave communication and secure an audible 
beat note by a predetermined setting of the receiving apparatus.

Multivibrator. — Measurements at the Bureau of Standards 
indicate that it is desirable to use the multivibrator system in two 
steps, one generator öperating at about 1 kilocycle and one at 
about 20 to 40 kilocycles. This is also found in the National 
Physical Laboratory, England, where a method bas been worked 
out to control the higher frequency generator by the 20th harmonie 
of the first.

Capacity and Inductance. — The determination of frequency by 
calculation from measured or calculated capacity and inductance, 
is one of the methods used both by the Bureau of Standards and the 
National Physical Laboratory. It is found that the method 
agrees to about 0.1 % with other methods of assigning a frequency 
basis.

Parallel Wire Measurement of Wave Length. — The Bureau of 
Standards bas obtained satisfactory accuracy in the direct measure
ment of wave length of standing waves on a pair of parallel wires 
using wave lengths of the order of ten meters. The frequencies 
established by these wave length measurements agree within the 
limits of the errors of measurement, with the values obtained by 
four or five other independent methods. To obtain this accuracy, 
however, it is necessary to apply a correction depending upon the 
frequency and dimensions of the system used. This correction, 
which has recently been worked out, is of the order of 0.1 % for 
practical cases.

Radio-frequency Alternalor. — The direct measurement of 
speed of a number of radio-frequency alternators has been utilized 
as a check upon frequency standards through a series of measure
ments by the Bureau of Standards and the Radio Corporation of 
America. The speeds of the alternators at several of the high 
power stations of the Radio Corporation were measured over 
a period of several months and measurements of the emitted wave 
frequencies were made simultaneously by the Radio Corporation
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and the Bureau. The agreements were within the order of accuracy 
of the measurements, namely, about 0.2 %.

Piezo-eleclvic Frequency Standards. — Researches have been 
continued by Professor Cady at Wesleyan University and Professor 
Pierce at Harvard and by the Naval Research Laboratory. It 
appears that quartz resonators are probably extremely constant 
frequency standards, their reliability being probably limited 
only by temperature variations so that they should be dependable 
within 0.01 %. Methods are being developed to use piezo-electric 
oscillators as generators of radio frequency in such a way as to 
control and increase the constancy of frequency of electron tube 
generators of radio-frequency currents.

Disseminalion of Standard Frequencies. — The Bureau of Stan
dards has continued transmissions of semi-monthly schedufes 
of Standard frequency signals, covering the range from 125 to 
2000 kilocycles, A station for giving the same Standard frequency 
service to the western part of the country has been established 
by the Bureau in cooperation with Stanford University, Palo Alto, 
Galifornia. These Standard frequency signals difïer from those 
which have been supplied from certain French stations in that a 
wider frequency range is covered and the exact value of the fre
quency is stated during the transmission, Another method that 
is being utilized by the Bureau of Standards to make its frequency 
standards available is the announcement in a monthly publication 
(the Radio Service Bulletin), of stations whose frequency its 
measurements have shown to be constant to a stated accuracy. 
Such stations thus become available as Standard frequency points.

Comparison of National Frequency Standards. — Work is now 
in progress on simultaneous measurement of the frequencies of 
certain European and American stations by the national labo- 
ratories of England, France, Germany and the United States. 
These measurements, which are occupying a period of two months, 
will give a direct comparison of the frequency standards of these 
countries.

General. — This report is not the place to detail such advances 
as are being made in the standards and methods of measuring 
various radio-frequency quantities. A recent report has been
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prepared by the British National Gommittee for Wireless Tele- 
graphy. A new edition of Bureau of Standards Circular 74 
« Radio Instruments and Measurements », bas just been issued.

The designation of frequencies in kilocycles instead of wave 
lengths in meters is gaining ground. More technical articles are 
appearing which use kilocycles exclusively, and this practice is 
increasing in government reports and correspondence on radio 
subjects.

There is increasing activity leading toward international standar- 
dization of radio terminology. The Standardization Gommittee 
of the Institute of Radio Engineers is working actively on a revision 
of the 1922 report on this subject. The National Committees 
of the International Electrotechnical Commission of England, 
France and Italy have prepared defmite proposals for Standard 
radio symbols. This subject will probably be taken up at a special 
international conference at the Hague during the coming summer 
under the auspic.es of the International Electrotechnical Commis
sion. Fortunately the practices are in different countries fairly 
uniform and it seems likely that there will not be great dilïiculty 
in securing a large measure of agreement.
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XIVe ASSEMBLEE GÉNÉRALE

Comité de Coordination
Le Comité de Coordination de l’U.R.S.I. (Membres du Bureau et 

Présidents des Commissions) se réunira dans le courant du prin- 
temps 1962 pour examiner les questions relatives a Torganisation 
de 1’Assemblée Générale suivante (Japon, 1963).

Les Membres des Comités Nationaux, des Commissions et 
Comités qui désireraient présenter des suggestions au Comité de 
Coordination sont invités a les faire parvenir au Secrétaire Général 
de l’U.R.S.I. avant le 15 mars 1962.

XIYth GENERAL ASSEMBLY

Co-ordinating Committee
The Co-ordinating Committee of U.R.S.I. (Officers of the Board 

and Commission Ghairmen) will meet during the Spring 1962 
to consider the organization of the forthcoming General Assembly 
(Japan, 1963).

Members of National Committees, Commissions and Committees 
who would like to submit suggestions to this meeting are kindly 
requested to send them to the Secretary General of U.R.S.I. 
before March 15th, 1962.
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NATIONAL COMM1TTEES

Czechoslovakia
BIBLIOGRAPHY

We inform our readers that the Institute of Radio Engineering 
and Electronics, Czechoslovak Academy of Sciences, has issued the 
following publications in English :

18. — P. Beckmann : The statistical distribution of the amplitude
and phase of a multiply scattered field.

19. — P. Beckmann : The depolarization of electromagnetic waves
by inclined planes.

20. — B. Chytil : Depolarization by randomly scatterers.
21. — B. Chytil ; Polarization — dependent scattering cross-

sections.

The publications contain also summaries in English, Russian, 
French, German and Czechoslovak.

Republic of South Africa
ANNUAL REPORT 1960-1961

The Annual Report 1960-61 of the National Institute for Tele- 
communications Research edited by the South African Council 
for Scientific and Industrial Research, Pretoria, has been issued.

Besides the membership of the National Institute for Tele- 
communications Research and an introduction the report contains 
the following items ;
— The propagation of radio waves : vertical incidence ionospheric 

soundings and forecasts; vertical incidence ionospheric ab- 
sorption ; radio noise levels below 30 Mc/s.
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— Studies of natural phenomena : radar echoes from lightning; 
radar echoes from thunderstorms on various wavelengths; 
the polarization of weather echoes on 10 cm radar in South 
Africa.

— Advanced radio techniques : the Tellurometer System of distance 
measurement; the Terrafix system of position fixing; long 
range radar ; parametric amplifiers.

— Radio and Space research ; the Minitrack Station, Esselen 
Park; the deep space tracking programme ; the new Minitrack 
Station.

Suisse
REUNION ANNUELLE

La réunion traditionnelle a eu lieu le 17 novembre dans les locaux 
de rUniversité de Bale. La partie scientifique était consacrée au 
thème « Recherche spatiale et technique des télécommunications ». 
Les exposés suivants furent présentés ;
M. Golay. — La recherche spatiale.
F. Lüdi. — Physik des Plasmas.
B. Elschner. — Physikalische Grondlagen und Anwendungs- 

möglichkeiten der Maser und Laser.
W. Klein. — Radioverbindungen über die Exosphare.

Les participants purent en outre, au moyen d’un enregistrement 
exécuté par les soins des Jet Propulsion Laboratories du Galifornia 
Institute of Technology, prendre connaissance des résultats du 
« Moon-Bounce Experiment », ainsi que du « Project Echo Experi
ment Transmissions ».

La prochaine réunion annuelle aura lieu a ITnstitut fédéral de 
recherches en matière de réacteurs a Würenlingen.
Berne, le 6 décembre 1961.

W. Gerber.
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U. S. A.
1962 NBS COURSE IN RADIO PROPAGATION

The 1962 National Bureau of Standards course in Radio Propa- 
gation will be given July 16 through August 3. The course, 
administered by the NBS Boulder, Colo., Laboratories, is open to 
scientific and engineering personnel in other Government agencies, 
industry, or universities.

There were 235 participants in the 1961 Radio Propagation 
course, representing almost every state in the Union and several 
foreign countries. The course is being repeated in 1962 in response 
to requests from many individuals who were unable to attend in 
1961.

Full particulars concerning the 1962 curriculum and information 
concerning registration will be published in the near future by the 
Boulder Laboratories’ Graduate School which is directed by 
E. H. Brown, consultant in mathematical physics.
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COMMISSIONS AND COMMITTEES

Commission I
On Radio Standards and Measurement Methods

INTERNATIONAL CONFERENCE 
ON PRECISION ELECTROMAGNETIG MEASUREMENTS

August 14, 15 and 16, 1962 
Boulder, Golorado — United States of America

Sponsored by : National Bureau of Standards Radio Standards 
Laboratory, Institute of Radio Engineers Professional Group 
on Instrumentation, American Institute of Electrical Engineers 
Instrumentation Division.

The 1962 International Conference on Precision Electromagnetic 
Measurements (formerly Conference on Standards and Electronic 
Measurements) will be held August 14, 15 and 16 at the Boulder 
Laboratories of the National Bureau of Standards, Boulder, 
Golorado.

This Conference is sponsored by the Radio Standards Laboratory 
of the National Bureau of Standards, the Professional Group on 
Instrumentation of the Institute of Radio Engineers, and the 
Instrumentation Division of the American Institute of Electrical 
Engineers, Previous conferences (1958 and 1960) each attracted 
more than 800 participants from industrial, university, and govern- 
ment laboratories throughout the world.

The change of name points up the basic aim of the Conference 
which is the advancement of standards and accurate measurement 
throughout the coherent frequency spectrum. In addition, the 
1962 Conference will give more emphasis to the impact of quantum
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electronics and space physics on precision electromagnetic measure- 
ments.

In its concern with the strictly technical aspect of measurement, 
this Conference will not include papers describing the large-scale 
organization and operation of standards laboratories (as did the 
conferences of 1958 and 1960). The interest in both heids is so 
great that the two subjects may not be adequately handled in 
a single conference. The second field, however, may be covered 
in a second conference which would closely precede or follow the 
International Conference on Precision Electromagnetic Measure- 
ments.

The change in name also reflects the international aspects of the 
Conference. There are few if any other conferences with the same 
basic goal, yet there is a need to exchange such knowledge on a 
global basis and also to actively support and advance international 
standardization in the electromagnetic area. This need is evidenced 
by the fact that inquiries concerning the 1962 Conference have 
already been received from several laboratories in Europe.

Call for papers

Original papers in the following areas will be considered for 
presentation : (1) atomic frequency and time, (2) determination 
of conductivity and complex (tensor) electric and magnetic sus- 
ceptibilities, (3) direct current and low frequency measurements, 
(4) radio frequency and microwave measurements, (5) quantum 
electronics in precision measurements, (6) electromagnetic measure
ments for space exploration, and (7) data reduction in precision 
measurements.

Titles and summaries will be accepted in English or French 
but papers will be published in English. As before, it is planned 
to publish a conference record by including the conference papers 
in one issue of the I.R.E. Transactions on Instrumentation.

Papers should be submitted to : Dr. George Birnbaum, Hughes 
Research Laboratory, Malibu, California.

These should be in the form of 500 to 1,000 word summaries,
The deadline for submission of summaries is March 15, 1962. 

Notifications of acceptance or rejection will be mailed by April 15, 
1962. The full technical program will be announced about June 1,
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1962. This, with the registration brochure, will be malled to : 
those attending the 1960 Conference, members of I.R.E.-P.G.I., 
I.R.E.-P.G.M.T.T., and A.I.E.E. Instrumentation Division.

Further details relating to the Conference, including registration 
forms (available about June 1), can be obtained by writing : 
James F. Broekman, National Bureau of Standards, Boulder, 
Colorado.

Commission III. — On ionospheric Radio

MEAN ELECTRON DENSITY VARIATIONS 
OF THE QUIET IONOSPHERE

Attention is called to Techuical Note n° 40-6 of the Boulder 
Laboratories «Mean Electron Density Variations of the Quiet 
lonosphere » by J. W. Wright, L. R. Wescott and D. J. Brown 
of the Central Radio Propagation Laboratory.

The C.R.P.L. bas initiated a program for large-scale computation 
of electron density profdes from ionospheric vertical soundings. 
Scaling is performed at field stations, permitting computation 
of hourly profdes at the Central Laboratory. These profdes are 
combined to form hourly mean quiet profdes for each station 
and month. The results of this program for the month of June are 
illustrated graphically in the report. This report is the sixth 
of a series illustrating the electron density variations in the mean 
quiet ionosphere between latitudes 15° N and 50° N along the 
75° W meridian.

Groupe de Travail sur la Distribution Électronique 
en altitude N(h)

Erratum

Nous prions nos lecteurs de bien vouloir apporter la correction 
suivante au Bulletin d’Information n° 123, page 47, 22e ligne : 
remplacer « aux heures de midi » par « aux environs de minuit».
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Commission V. — Radioastronomle

UN RADIOTELESGOPE DE 300 M DE DIAMETRE 
EN CONSTRUCTION A PORTO RICO

(Extrait du Journal des Télécommunications, V. 28, n° 11, nov. 1961)

Un radiotélescope équipé d’une antenne de 1000 pieds (304,8 m) 
de diamètre est actuellement en voie d’achèvement a Arecibo 
(Porto Rico). Ce nouveau télescope dépassera donc en envergure 
celui de Jodrell Bank dont l’antenne a un diamètre de 250 pieds 
(76,2 m) et même celui qui est actuellement en construction a 
Sugar Grove (Virginie de 1’Ouest) dont rantenue atteindra 600 
pieds (182,8 m) de diamètre. II n’aura cependant pas la souplesse 
d’exploitation de ces deux installations.

Le nouveau télescope sera utilisé principalement pour des re
cherches ionosphériques. La superficie de son antenne atteindra 
18 acres (7,2 ha) et il sera capable de déceler la présence d’un 
réflecteur de moins d’un mètre carré a une distance de 22.000 milles 
(plus de 35.000 km).

L’emplacement choisi a Porto Rico a l’avantage d’avoir une con- 
figuration naturelle circulaire et d’être situé dans une région 
exempte de tont bruit radioélectrique. De plus sa latitude de 23,5° 
permettra de faire des observations planétaires dans un faisceau 
de 20° (Wireless World).

1000-FT RADIO TELESCOPE IN POERTO RICO

(Reprint from the Telecommunication Journal, Vol. 28, n° 11,
Nov. 1961)

Now under construction at Arecibo, Puerto Rico, and expected 
to be completed shortly, is a 1000-ft diameter radio telescope. 
When completed, this new telescope will dwarf the 250-ft diameter 
Jodrell Bank telescope and 600-ft diameter radio telescope now 
being built at Sugar Grove, West Virginia. It will not however 
be as flexible in operation as either of these two telescopes.

When completed the telescope is to be used for investigations 
into the nature of the ionosphere.



The Arecibo radio telescope will have an aerial area of 18 acres, 
and will be able to detect a reflector only 3 ft square at a distance 
of 22.000 miles.

Advantages of the Puerto Rican location as a site for this tele
scope are the natural bowl-like conflguration of the valley in which 
it is situated, absence of radio noise in the area, and the latitude. 
This last is within 23°% of the equator, thus permitting planetary 
observations with 20° of beam span (Wireless World).

- 15 -

U.RS.I.-C.I.G. Committee
WORLD WIDE SOUNDINGS COMMITTEE 

Bibliography

Attention is called to Report n° 1064 of the Defence Research 
Telecommunications Establishment (Defence Research Board of 
Canada, Ottawa) « The complexity of High Latitude lonograms » 
by E. E. Stevens.

In this report, a collection of ionograms, obtained at Ganadian 
stations during the I.G.Y., are classified according to various 
conditions peculiar to the high latitude ionosphere. The comple
xity of high latitude ionograms, as compared to those obtained 
at lower latitudes, is clearly indicated.
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SERVICES PERMANENTS

Service International des Journées Mondiales 
(See English text on p. 19)

CALENDRIER GEOPHYSIQUE INTERNATIONAL 1962

1. But. — Le Calendrier Géophysique International pour 1962 
indique les journées et intervalles choisis, pendant lesquels une 
attention particulière est a consacrer aux expériences et analyses 
géophysiques; de ce fait il fournit un cadre de coordination a 
réchelle mondiale. II porte principalement sur les domaines de la 
géophysique relatifs a l’atmosphère terrestre, dans laquelle de 
nombreux phénomènes accusent des variations significatives dans 
le courant de l’année. Pour certaines expériences, telles que 1’enre- 
gistrement des variations du champ magnétique terrestre, les 
observatoires remplissent des programmes d’observation et d’ana- 
lyse répartis uniformément sur toute 1’année; dans ces cas-la 
le Calendrier n’est guère nécessaire. Cependant, pour de nombreuses 
autres expériences (par exemple, expériences par fusées) il n’est 
ni pratique, ni intéressant d’exécuter un même programme au 
jour Ie jour. Dans ce cas, le Calendrier peut fournir un moyen de 
coordination utile : les expérimentateurs sauront que leurs collègues, 
dans d’autres pays, d’autres laboratoires et d’autres disciplines, 
s’efforceront, aux jours et intervalles figurant au Calendrier, de 
procéder a des expériences. De cette manière, les résultats de ces 
expériences pourront être comparés ultérieurement avec plus de 
facilité et d’utilité.

Pour certains domaines scientifiques, les organisations scienti- 
fiques internationales ont formulé des recommandations spéciales 
relatives aux programmes a effectuer pendant les journées et 
intervalles signalés au Calendrier. Pour d’autres, les arrangements 
sont non-olficiels ou s’imposent d’eux-mêmes. Quelques exemples 
sont donnés ci-après :

2. Journées Mondiales Régulières (Regular World Days). — 
Celles-ci sont destinées aux observations, ou bien aux analyses, 
ou bien encore aux expériences spéciales qui ne peuvent pratique- 
ment être effectuées que pendant 10 % des journées et doivent
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ètre réparties sur toute I’année. Yoici quelques exemples du domaine 
de la physique ionosphérique : émission et réception d’impulsions 
a incidence oblique; mesures de I’absorption par Ia méthode 
des réflexions d’impulsions ; programme d’observation élargi pour 
les sifïlements et les émissions a trés basses fréquences; iono- 
grammes a incidence verticale par «f-plot» et «h’-plot», etc. ; 
réduction horaire d’ionogrammes des paramètres «hc » et «qc» 
de la hauteur réelle de la région F.

Les Journées Mondiales Régulières de haute priorité sont prévues 
pour un travail analogue, qui ne peut être entrepris qu’un seul jour 
par mois, Le programme recommandé par l’U.R.S.I. pour 1’échange 
d’ionogrammes originaux de sondages ionosphériques a incidence 
verticale constitue un exemple spécifique.

3. Intervalles Synoptiques Mondiaux (World Synoptic 
Intervals). — lis sont consacrés aux expériences qui, pour des 
raisons d’ordre pratique, ne peuvent être effectuées d’une manière 
continue, mais pour lesquelles des statistiques des variations 
saisonnières sont particulièrement nécessaires. Afin de simplifier 
Ie Galendrier, les Journées Mondiales Régulières et les Intervalles 
Météorologiques Mondiaux des années précédentes ont été combinés 
de sorte a former une seule série d'intervalles. Etant donné Ie pro
gramme synoptique de fusées météorologiques établi par le 
C.O.S.P.A.R., les intervalles ont été flxés a un mois environ après 
les équinoxes et solstices — périodes de changements saisonniers 
marqués pour certains phénomènes météorologiques dans la haute 
atmosphère. Pendant 1’Intervalle Synoptique Mondial, un réseau 
de stations, situées a 50 km ou moins 1’une de I’autre, procédé 
au moins une fois par jour au lancement de fusées météorologiques. 
Les programmes de ballons-sondes, avec instruments spéciaux ou 
lancements a des altitudes particulièrement hautes, prendront 
place dans le cadre de 1’Intervalle Synoptique Mondial. D’autres 
programmes, tels que ceux portant sur les vents ionosphériques et les 
mesures des vents en haute atmosphère constituent d’autres 
exemples de programmes pour lesquels les Intervalles sont appro- 
priés. Dans certaines disciplines, il est procédé pendant ces périodes 
a des échanges de données détaillées. On obtient ainsi, en combi- 
naison avec les Journées Mondiales Régulières, un échantillonnage 
des variations durant toute 1’année avec, en plus, des statistiques 
améliorées pour un mois de chaque saison.
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4. Semaines Internationales des Fusées (International 
Boeket Week), — Ces semaines, sélectionnées par le C.O.S.P.A.R., 
fournissent deux périodes oü un accent tout spécial sera mis sur les 
études scientifiques au moyen de fusées. Les données conjuguées de 
stations géophysiques au sol seront particulièrement utiles durant 
les Semaines Internationales des Fusées.

5. Autres Journées Spéciales. — Files comprennent les 
journées des deux éclipses solaires de 1962 et de celle de janvier 
1963. II est a prévoir que des programmes spéciaux seront mis 
en oeuvre dans les parties du monde appropriées pour étudier les 
effets de l’éclipse sur Tatmosphère terrestre. Ordinairement les 
stations ionosphériques étendent leurs programmes d’observation, 
même si la magnitude de 1’éclipse est petite a 1’endroit oü elles sont 
situées. De nombreux observatoires procèdent a des observations 
spéciales de 1’activité solaire et publient des rapports spéciaux 
détaillés pour aider l’interprétation des données géophysiques. 
Le Calendrier indique également les journées oü i’activité des 
essaims météoriques est inhabituelle, ce qui ne signifie pas néces- 
sairement une haute activité visuelle, mais peut donner lieu, 
par exemple, a des échos radar inaccoutumés. Souvent, pendant 
ces journées-la, les géophysiciens renforcent leurs programmes 
d’observation. L’attention est aussi attirée sur les journées oü 
l’ionisation produite par les météores peut éventuellement expliquer 
des effets spéciaux dans d’autres expériences géophysiques. La 
Journée Météorologique Mondiale annuelle, prévue pour le 23 mars, 
fut célébrée pour la première fois en 1961. Le but de cette Journée 
est de vulgariser et de faire apprécier par le public de tous les pays 
les services que les organisations météorologiques nationales 
peuvent rendre dans les diverses domaines du développement 
économique, ainsi que les activités de 1’Organisation Météorologique 
Mondiale.

6. Intervalles Spéciaux ne figurant pas au Calendrier. — 
Les périodes de grandes perturbations magnétiques, aurorales et 
ionosphériques présentent également un grand intérêt géophysique. 
Une coordination, a l’échelle mondiale, des observations est parti
culièrement utile pour les stations qui ne sont pas situées a proximité 
des zones aurorales et oü les observations locales ne permettent pas 
de déceler immédiatement le début d’une perturbation majeure.
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Les avis cl’Alertes Géophysiques et d’Intervalles Mondiaux Spé- 
ciaux sont régulièrement distribués par télégramme ou par radio 
par les Centres Régionaux d’Alertes solaires-géophysiques et dont 
les adresses télégraphiques sont les suivantes ; AGIWARN 
WASHINGTON (U. S. A.) ; AGI KOKUBUNJI (Japon); 
NIZMIR MOSGOW (U. R. S. S.) ; IONOSPHARE DARMSTADT 
(R. F. A.) ou GENTELABO PARIS (France) ou encore AGI 
NEDERHORSTDENBERG (Pays-Bas). Le réseau de télécommu- 
nications météorologique, qui est coordonné par l’OMM, transmet 
ces informations une fois par jour quelque peu après 1600 TU. 
Nombreuses sont les stations géophysiques qui augmentent leurs 
programmes ou qui procèdent a des expériences spéciales pendant 
ces périodes de perturbations. G’est également par 1'intermédiaire 
des Centres Régionaux d’Alertes que sont notifiés les phénomènes 
des éruptions solaires, qui entralnent des effets géophysiques 
importants et, souvent, de longue duréc.

7. Le Service International des Journées Mondiales 
(I.W.D.S.) fut établi en 1958 par le Gonseil International des Unions 
Scientifiques et est administré par 1’Union Radio Scientifique 
Internationale (U.R.S.I.), 7, place Emile Danco, Bruxelles 18, 
Belgique. Le présent Calendrier a été établi par A. H. Shapley et 
J. V. Lincoln, en consultations avec les Unions et les Comités 
intéressés de 1T.G.S.U. et les représentants de l’O.M.M. (voir p. 23).

PERMANENT SERVICES

I. W. D.S.
(Voir texte francais p. 16)

INTERNATIONAL GEOPHYSICAL CALENDAR 1962

1. Purpose. — The International Geophysical Calendar 1962 
designates selected days and intervals for special attention for 
geophysical experiments and analysis and is thus a framework 
for world-wide coordination. It serves mainly the branches of 
geophysics dealing with the earth’s atmosphere in which many 
phenomena vary significantly during the course of a year. In
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some experiments, such as the routine recording of variations of the 
earth’s magnetic field, the observing and analysis programs at 
observatories are normally carried out at a uniform level throughout 
the year; in these cases the Calendar is not needed. However, 
in many other experiments (for example, rocket experiments), 
it is not practical or meaningful to carry out the same program 
on each and every day. Here the Calendar can provide a useful 
mechanism for coordination : experimenters will know that their 
colleagues in other countries, in other laboratories and in other 
disciplines will tend to also carry out experiments on the days 
or intervals marked on the Calendar. In this way, results of expe
riments may later be more easily and usefully compared.

In some scientific fields, international scientific organizations 
have made specific recommendations for programs to be done on 
days or intervals marked on the Calendar. In others, the arrange- 
ments are informal or self-evident. Some examples are given 
below.

2. Regular World Days (R. W. D.) are intended for observa- 
tions or analyses or special experiments which as a practical matter 
can be done for only about 10 % of days and should be spaced 
throughout the year. Examples in lonospheric Physics are : 
oblique incidence pulse transmission and reception; absorption 
measurement by pulse reflection technique ; extended observing 
Schedule for whistlers and V.L.F. emissions; vertical sounding 
ionograms by /-plot, /i’-plot, etc. ; hourly reduction from ionograms 
of F-region true height parameters « hc » and « qc ».

The R.W.D. with highest priority are for similar work which 
can be undertaken for only one day each month. A specific 
example is the program recommended by U.R.S.I. for exchange 
of copies of original ionograms in ionospheric vertical sounding 
work.

3. World Synoptic Intervals (W.S.I.) are intended for 
experiments which for practical reasons cannot be carried on 
continuously, but for which statistics of seasonal variations are 
especially needed. To simplify the Calendar the Regular World 
Intervals and World Meteorological Intervals of past years have 
been combined into one set of intervals. For the saké of the 
synoptic meteorological rocket programs as designated by
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G.O.S.P.A.R. the intervals have been placed about a month after 
the equinoxes and solstices — the times of xnarked seasonal change 
in certain upper air meteorological phenomena. During W.S.I. 
meteorological rockets at a network of stations separated by 
50 kilometers or less are launched at least once daily. Balloon 
sounding programs either with special Instruments or launchings 
to unusually high balloon altitudes have been placed during W.S.I. 
Other programs such as ionospheric drift and high atmosphere 
wind measurements are other examples of suitable programs 
for such intervals. In several disciplines sample detailed data 
are interchanged during these periods. Combined with R.W.D. 
this provides a sampling of variations throughout the year hut 
with improved statistics during one month of each season.

4. International Rocket Week (I.R.W.), selected by 
G.O.S.P.A.R., provide two periods during the year for special 
emphasis of scientific studies by means of rockets. Appropriate 
associated data from nearby ground geophysical station will be 
especially useful during I.R.W.

5. Other Special Days marked on the Galendar include the 
days of the two 1962 and that of January, 1963, solar eclipses 
when special programs may be expected to be carried out in appro
priate parts of the world to study eclipse effects on the earth’s 
atmosphere. Ionospheric stations customarily increase their obser- 
ving programs even if the magnitude of eclipse at their location 
is small. Many solar activity observatories take extra observations 
and issue specially detailed reports to assist the interpretation 
of the geophysical efforts. Also shown are days when meteor 
shower activity is unusual does not necessarily mean high visual 
activity hut can mean unusual radar echoes, for example. Geo^ 
physicists using meteor techniques often enhance their observing 
programs on these days. Attention is also called to these days 
in case ionization produced by meteors may account for unusual 
effects in other geophysical experiments. The Annual World 
Meteorological Day, sélected as March 23, was first celebrated in 
1961. lts purpose is to make the services which national meteo
rological services can render to the various branches of economie 
development, as well as the activities of the World Meteorological 
Organization better known and appreciated by the public of all 
countries.



- 22 -

6. Special Intervals not appearing on Calendar. — Periods 
of great magnetic, auroral and ionospheric disturbance are also 
of great geophysical interest. World-wide coordination of obser- 
vation is especially useful for stations not near the auroral zones 
places where the beginning of a major disturbance may not be 
immediately apparent from local observations. Notices of Geo
physical Alerts and Special World Intervals (S.W.I.) are distributed 
by telegram or radio broadcast on a current basis by the solar- 
geophysical Regional Warning Centers, whose telegraphic addresses 
are as follows : AGIWARN WASHINGTON (U. S. A.) ; AGI 
KOKUBUNJI (Japan) ; NIZMIR MOSCOW (U. S. S. R.); IONO- 
SPHARE DARMSTADT (G. F. R.) or GENTELABO PARIS 
(France) or AGI NEDERHORSTENBERG (Netherlands). The 
meteorological telecommunications network coordinated by WMO 
carries inch information once daily soon after 1600 UT. Many 
geophysical stations increase thcir programs or carry on special 
experiments during disturbed periods. Prompt notification of 
major solar Hare events which have important and sometimes 
long lasting geophysical efl'ects are also undertaken through the 
Regional Warning Centers.

7. The International World Day Service (I.W.D.S.) was 
established in 1958 by the International Council of Scientific Unions 
(I.C.S.U.) and is administered by the International Scientific 
Radio Union (U.R.S.I.), 7, Place Emile Danco, Brussels 18, Belgium. 
This Calendar has been drawn up by A. H. Shapley and J. V. Lincoln 
in consultation with interested I.C.S.U. unions and committees 
and representatives of the W.M.O.
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Issued October 1961 by the International World Day Service 
under the auspices of U. R. S. I.
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SYMPOSIA

U.R.S.I. Symposium 
on Space Communication Research

At the XlIIth General Assembly of U.R.S.I., held in London 
in September 1960, the Union’s Gommittee for Space Radio 
Research, under the Chairmanship of Dr. L. G. H. Huxley, proposed 
to hold two specialist symposia. One of these, on Space Gommu- 
nication Research, was suggested for the autumn of 1961, and 
a small working party, comprising Dr. J. R. Pierce (Convenor), 
Prof. V. I. Siforov, and one other nominee was established to 
organize this symposium. Subsequently, by kind invitation of the 
French National Gommittee of U.R.S.I., it was agreed to hold 
the meeting in Paris over the period 18-22 September 1961, and 
ah the arrangements were made by a small committee consisting 
of Dr. J. R. Pierce (U. S. A.) (Chairman), Mr. G. M. Brown (U. K.), 
Mr. J. Yoge (France), and Mr. F. du Gastel (France) [Secretary).

A total of 116 delegates frora 12 countries, and about 50 observers 
and representatives of national and international organizations, 
participated in the Symposium. Some 37 papers were presented 
and discussed in nine formal half-day sessions, held at the Ministère 
des P. et T., avenue de Ségur, Paris. Although the meeting was 
organized under the auspices of U.R.S.I., it had the full support 
of its collaborating body, C.O.S.P.A.R., the President of which, 
Prof. H. G. van de Hulst, participated in the Symposium.

The Symposium in Paris was held to exchange views on many 
of the problems which arise in considerations of satellite radio 
Communications. The emphasis throughout was on the scientific 
and research aspects of the subjects. The main topics discussed 
were as follows.
Launching, attitude control, and tracking of satellites.
Frequency allocation, interference, and propagation problems. 
Satellite and ground equipment.
Modulation Systems.
Specific communication Systems.



The papers presented at the Symposium, revised in the light 
of the discussions there, together with a summary of the discussions 
will shortly be published as an U.R.S.I. Monograph. This docu
ment should provide a useful contribution to the work of Study 
Group IV of C.C.I.R.

W. J. G. Beynon,
Secretary of U. R. S. I. Committee on 

Space Radio Research

4ème Congrès International 
«Tubes Hyperfréquences «

(See English text on p. 26)

Organisé par le « Nederlands Radiogenootschap 
(Comité National Néerlandais de l’U.R.S.I.) » 

sous le patronnage de l’U.R.S.I.

La Haye, 3-7 septembre 1962

Les résultats fructueux des congrès internationaux «Tubes 
Hyperfréquences» (Paris 1956, Londres 1958, et Munich 1960) 
ont incité le Nederlands Radiogenootschap NRG a se charger de 
l’organisation du 4e Congrès International « Tubes Hyperfréquences» 
1962.

Ce congrès auquel l’U.R.S.I. a promis sa collaboration, sera 
organisé a La Haye du 3 au 7 septembre 1962.

Le Comité Préparatoire a le plaisir de lancer une invitation a 
tous ceux qui s’intéressent a I’étude, au développement et a 1’utili- 
sation de tubes hyperfréquences.

Le Comité Préparatoire exprime le voeu que de nombreuses 
adhésions lui parviennent — de toutes les parties du monde — 
pour qu’au cours d’une réunion effectivement internationale, 
un échange animé d’idées puisse fournir une contribution précieuse 
a cette tache scientifique et technique.

Programme provisoire

Lundi 3 septembre. — matinée ; Séance Plénière d’Ouverture ;
— après-midi : Conférences et discussions.



- 26 -

Du marcli 4 au jeudi 6 septembre. — Conférences et discussions. 
Vendredi 7 septembre. — Excursions.

Les conférences, d’une durée maximale de 20 minutes, peuvent 
être données en anglais, en frangais ou en allemand ; elles traiteront 
d’un ou de plusieurs des sujets suivants ;

1. Diodes et tubes a commande par grille.
2. Tubes a modulation de vitesse.
3. Tubes a onde progressive.
4. Tubes a onde inverse.
5. Magnétrons et tubes amplificatcurs du type M.
6. Dispositifs paramétriques.
7. Dispositifs a décharge dans le gaz.
8. Masers, irasers et lasers.
9. Tubes de construction spéciale (ondulateurs, effet Cerenkov, 

générateurs harmoniques, etc.).
10. Bruit.
11. Systèmes électron-optiques (canons, concentration, etc.).
12. Cavités et constructions pour ondes lentes.
13. Ondes a charge spatiale.
14. Technique de mesure.
15. Technologie.

Tout renseignement concernant le Congrès peut être obtenu 
en s’adressant a l’adresse suivante : Congresbureau 4e Inter
nationaal Congres Microgolfbuizen 1962, Postbus 62; Eindhoven, 
Pays-Bas.

4th International Congress on IVIicrowave Tubes
Organized by the Nederlands Radiogenootschap 

(Netherlands U.R.S.I. National Committee) 
with the sponsorship of U.R.S.I.

The Hague, 3-7 September 1962

Considering the successful results of the international congresses 
on microwave tubes (Paris 1956, London 1958 and Munich 1960) 
the Nederlands Radiogenootschap NRG has gladly accepted the



task of organizing the 4th International Congress on Microwave 
Tubes 1962.

This congress, to which U.R.S.I. has offered her cooperation, 
is to be held in The Hague from the 3rd to 7th September 1962.

The Preparatory Committee now has the pleasure of sending 
invitations for participation to all those who take an interest in 
research, development and the application of microwave tubes.

The Preparatory Committee also expresses the hope that many 
from all parts of the wdrld will accept this invitation, so that in a 
truly international meeting an intense exchange of thoughts may 
be a valuable contribution to this branch of Science and technology.

Provisional Programme

Monday, September 3. ■— a. m. : Official Opening Ceremony ;
— p. m. ; Lectures and Discussions.

Tuesday to Thursday, September 4 to 6. — Lectures and Discus
sions.

Friday, September 7. — Excursions.

Lectures of 20 minutes at the most can be given in English, 
French or Oerman, on one or more of the 15 subjects mentioned 
below :

1. Diodes and grid-controlled tubes.
2. Velocity-modulation tubes.
3. Travelling-wave tubes.
4. Backward-wave tubes.
5. Magnetrons and M-type amplifier tubes.
6. Parametric devices.
7. Gasdischarge devices.
8. Masers, irasers and lasers,
9. Tubes of special design (undulators, Cerenkov effect, harmonie 

generators, etc.).
10. Noise.
11. Electron mechanics (guns, focusing, etc.).
12. Cavities and slow-wave structures.
13. Space-charge waves.
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14. Measuring techniques.
15. Technology.

Further Information available by writing to ; Congres Bureau 
4e International Congres Microgolfbuizen 1962, Postbus 62, 
Eindhoven, Netherlands.

C.O.S.P.A.R.
Third International Space Science Symposium 

and C.O.S.P.A.R. Plenary Meeting

Washington, D. G., U. S. A. — April 38 - May 9, 1962

First circular and Announcement of two related Symposia 
to be held also in Washington, D. G. on «Meleorological Uses of 
Bochels and Satellites », April 23-25, 1962 « Use of Ariificial Satellites 
for Geodesy », April 26-28, 1962.

Symposium on Meteorological Uses of Rockets and Satellites

April 23-25, 1962 in Washington, D. C.

Organizing bodies : World Meteorological Organization (W.M.O.) ; 
International Union of Geodesy and Geophysics (I.U.G.G.) ; 
Committee on Space Research (C.O.S.P.A.R.).

Program committee : H. Wexler, W. L. Godson and R. Frith.

Topics : Design and performance of rockets ; telemetry ; description 
of specific programs and results ; cloud cover experiments ; 
reduction, interpretation and use of data ; possibilities for 
future consideration.

Information : Further Information may be obtained from the 
members of the Program Committee or from the C.O.S.P.A.R. 
Secretariat.

Symposium on the Use of Artificial Satellites for Geodesy

April 26-28, 1962 in Washington, D.C.
Organizing bodies : International Association of Geodesy (I.A.G.) 

Committee on Space Research (C.O.S.P.A.R.).
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Program committee : W. Kaula (Chairman), N.A.S.A. Headquarters, 
Washington, D. C., U. S. A. ; J. Boulanger, G. M. Glemence, 
A. J. Co o k , W. Markowitz, A. G. Massevitch, F. Whipple 
and J. D. Zhongolovitch.

Topics : Studies in geodesy. as they relate to the satellite program ; 
dynamic and geometrie applications; orbital problems of 
celestial mechanics, observational programs for optical and 
radio tracking ; international participation ; data reduction.

Information : Further information may be obtained from the 
Chairman of the Program Committee or the C.O.S.P.A.R. 
Secretariat.

C.O.S.P.A.R. Plenary Meeting and Working Group sessions

April 30, May 1, 4 and 9, 1962 in Washington, D. C.

The full C.O.S.P.A.R., its Executive Council and its various 
Working Groups will conduct sessions before, during and after 
the Third International Space Science Symposium. These sessions 
will be open to members of these bodies and invited advisors.

The provisional Schedule of meetings of C.O.S.P.A.R. and its 
Working Groups is as follows :
April 30 — Executive Council and Working Groups.
May 1 — C.O.S.P.A.R. Plenary Meeting-National Reports.
May 4 — Executive Council and Working Groups.
May 9 — C.O.S.P.A.R. Plenary Meeting.

Third International Space Science Symposium

May 1, 2, 3, 7 and 8, 1962 in Washington, D. C.
This Symposium is being organized by C.O.S.P.A.R. The 

Program Committee consists of H. C. van de Hulst [Chairman), 
J. Bartels, H. Friedman, L. Goldberg, U. D. Kalinin, 
A. G. Massevitch and B. Rossi.

The Symposium will comprise six sessions as follows :
Session I (1 day) : Upper Atmosphere and Exosphere of the Earth 

and Relalionship to Solar Disturbances. — Chemistry and dyna- 
mics of the upper atmosphere ; absorption and propagation 
studies ; magnetic field ; radiation beits.
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Session II (1 clay) : The Sun and the Inlerplanelary Medium. 
— Experimental and theoretical studies of interplanetary 
plasma clouds; propagation of solar galactic cosmic rays ; 
solar ultra-violet and X-ray emissions.

Session III day) : The Moon and the Planets. —
Session IV (% day) : Galactic and Extra-Galactic Astronomy. — 

Results of ultra-violet and gamma-ray measurements from 
balloons, rockets and satellites ; preparations for astronomical 
satellites.

Session V (% dayj I Life Sciences. — Review papers on the effect 
of space environment on man and other living organisras 
including the problem of radiation protection ; review papers 
on extra-terrestrial life and ways to detect it.

Session VI (% day) : Technologies of Space Research. — Mainly 
tracking and communication problems.

Further information are available at the Secretariat of
G.O.S.P.A.R. : 28, Nieuwe Schoolstraat, The Hague.
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INTER-UNION COMMITTHES

Radio IVIeteorology
Reflections on the April 1961 Meeting 

of the Inter-Union Gommittee on Radio Meteorology

by J. S. Marshall 
Chairman of the Gommittee

1. — Refractive Index and Micro wave Propagaïion

The primary interest of the majority of the committees is the 
pattern of refractive index in the atmosphere, created by variations 
in temperature and in the concentration of water vapour. This 
interest, in turn, is principally in relation to microwave propagation. 
Motivation of members and the scientists they represent is not so 
much the practical drive to achieve better communication links 
as it is a scientific curiosity as to propagation mechanisms and 
still more as to the structure and processes of the atmosphere 
involved in those mechanisms. It is feit that propagation studies 
can and should reveal the physics of the atmosphere. Techniques 
and tools for studying the pattern of refractive index extend from 
propagation links through sensitive zenith-pointing radars to 
refractometers and short-period temperature and humidity sensors. 
AU these have limitations, naturally. The finest scale to which 
refractometers and the like respond may not be fme enough for the 
complete and direct relevance of the information they provide 
to the scattering that is an important matter in propagation. 
Radar returns are likely to come from a pattern that is fme-scaled 
in comparison with the pulse-length. This would prevent radar 
from providing explicitly the relevant microstructure. Again, 
radar returns are likely to come from various kinds of wild life, 
and birds and hees, for example, are liable to congregate in patterns 
that are related to atmospheric convection. This can make 
it very difficult to sort out the purely physical phenomena from
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the quasi-biological. The relationship between radar back-scatter 
and the forward-scatter relevant to propagation is quite different 
for insects (and raindrops) from what it is for variations in re- 
fractive index. Finally, in piecing together the pattern of refractive 
index from the information provided by these limited sensors, 
it is most important that the three-dimensional pattern be consi- 
dered (and time, too, as an important fourth dimension) and that 
the inherently anisotropic nature of atmospheric processes, inclu- 
ding turbulence, not be overlooked.

Students of tropospheric propagation recognize the significance 
to them of theoretical studies of turbulence, and show an awareness 
of the limitations of laboratory studies of turbulence ; hut should 
perhaps become more familiar with studies of atmospheric turbu
lence made with terms of reference other than radio. They 
would probably be helped too by a greater awareness of work 
that has been done on convection in the atmosphere ; they would 
certainly be helped if further work were done, to establish a better 
knowledge than now exists of convective circulation.

Glimatology exists within meteorology, as a distinctive feature. 
It has its own important applications, hut also it is a vital and 
essential part of the purely scientific description of the atmosphere. 
In this latter regard, it is important that lively honds be maintained 
between climatology and the rest of meteorology. The committee 
has been shown most lucidly the nature of radio climatology, lts 
relationship to radio meteorology would seem to parallel that 
of climatology to meteorology, and the well-being of that relation
ship would seem to involve similar problems, towards which this 
committee should remain alert and responsible. It may be noted 
that while the radio climatology of which the committee heard 
was a climatology of refractive index, there are climatological 
problems also in connection with precipitation and also with 
lightning. These are meteorological items to which radio and 
radar are relevant, as will appear in subsequent paragraphs, 
and the relevance opens up climatological needs and climatological 
possibilities.

2. — Precipitation and Weather Radar

Radar at a wavelength of 10 cm or a little less reveals the pattern 
of precipitation in the atmosphere in these spatial dimensiöns,
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and time and intensity. The radio meteorologist has two tasks 
related to this : the development of weather radar techniques and 
equipment for operational use by meteorologists, and the research 
nse by the radio meteorologist himself to study the physical pro- 
cesses of clouds, and particularly the precipitation process. Whilst 
one need not be a radio meteorologist to use weather radar opera- 
tionally, it is necessary to be one to make the most of the same 
techniques in meteorological research. Additionally to the inten
sity of precipitation, radar can reveal its motion by Doppler 
techniques, its turbulent motion by signal lluctuations, its particle- 
shape and orientation by polarization techniques, and so forth. 
Much more technical effort is demancled for the information obtained 
by these more specialized techniques. Again, the same back- 
scattering that reveals precipitation also reveals cloud, but at 
signal levels lower by about 60 dB, so that the operation is more 
iimited and more diiïicult, and becomes insignificant in the presence 
of even small amounts of precipitation. Back-scattering also 
reveals some facets of the pattern of refractive index. These 
signals too are relatively weak, but the complicating target is 
less likely to be precipitation than it is birds and insects, as men- 
tioned above.

Where the area of physical meteorology most relevant to the 
pattern of refractive index is turbulent and convective mixing, 
the area to which weather radar is most relevant is cloud physics. 
Weather radar has led a number of physicists and meteorologists 
into this subject, and the integration of the technique into the field 
of study is reasonably good.

The greatest attenuation of microwave signals in the tropo- 
sphere is caused by rain. Weather radar is seriously affected by 
this attenuation at wavelengths less than 6 cm, the effect increasing 
with decreasing wavelength. Weather radar can provide the 
information for a climatology of precipitation pattern, and a major 
use of this climatology would be with regard to microwave atte
nuation.

3. — Lightning

Radio signals from lightning discharges have been studied since 
the earliest days of radio. They serve to locate the discharge 
and give evidence as to its nature, It should be possible to exploit
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thern more effecfcively now in conjunction with techniques more 
recently developecl. Radars of wavelength 10 cm and longer 
record lightning in two different ways : by radio signals at the 
frequency to which the radar is tuned, and by radar returns from 
ionisation produced by the discharge — specifically, in Dr. Hewitt’s 
view, from the so-called junction streamers. Traditionally, studies 
of the lightning discharge have been coupled with those of fair- 
weather heids and ionisation under the heading «atmosphcric 
electricity ». There is nothing wrong with this, but strong con- 
nections maintained with weather radar and cloud physics gene- 
rally would be helpful. The study of electrostatic heids of thunder- 
storms should in any case be kept close to radio studies.

4. — Radiometers, Satellites and Space Probes 
Three topics raised as relevant to radio meteorology all have 

connotations of space Science.
(1) Microwave Radiometers give temperature indications varying 

with the atmosphere through which they look, the apparent 
temperature rising with the amounts of attenuating substance : 
vapour, water cloud and rain (and not varying signihcantly 
with the temperatures of these substances).

(2) Tirns Satellites provide in their cloud pictures a kind of infor- 
mation that might usefully be compared with and related to 
all kinds of radiometeorological data. Satellite-based weather 
radars are probably practicable, and merit an awareness on the 
part of the committee.

(3) Rocket-launched probes to investigate other planets and their 
atmospheres are now being planned. Radio methods will 
be used for some of the measurements of the characteristics 
of the atmospheres. The committee would serve an important 
function (as Dr. Waterman pointed out) by calling to the 
attention of those involved the interplay of two disciplines 
in such work.

5. — SuMMARY IN TERMS OF PATTERNS 
Five patterns in the atmosphere revealed by radio techniques 

are :
(i) The pattern of microwave refractive index (a function of 

temperature and water vapour). It is revealed by radio 
propagntion links, also by radar, by retractometer and by
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temperature and humidity sensors. Microwave radiometers 
can indicate water vapour, integrated along the path, in the 
absence of cloud and precipitation, Variations in refractive 
index which are very small by other standards can produce 
considerable efïects on propagation links through bending, 
reflection and forward scatter. The patterns are mostly 
created by turbulence, by convective circulation, and by 
processes studied under the heading of « micrometeorology ».

(ii) The pattern of precipitation, revealed by radar through 
incoherent back-scattering. The effect of this scattering on 
propagation is relatively small, because it is approximately 
isotropic. Attenuation by precipitation is considerable at 
wavelengths less than 6 cm, however : it thus constitutes 
an alternative sensing technique, but is more important as a 
limitation to the radar technique and to communication 
links. The patterns of precipitation are created by the proces- 
scs of cloud formation and precipitation, making cloud physics 
and severe storm studies the most relevant areas of meteo- 
rology. Convective circulation and processes studied under 
the heading « mesometeorology » are involved.

(iii) The pattern of lightning discharge, revealed by radio reception 
of signals generated by the discharge at all frequencies, 
and by radar returns, the targets for which last only a fraction 
of a second, The relevant areas of meteorology are much 
the same as for the pattern of precipitation, although tradi- 
tionally lightning and thunderstorm electricity have been 
coupled with fair-weather atmospheric electricity.

(iv) The pattern of cloud is revealed by radar, but with signals 
about 60 dB weaker than precipitation, so that the technique 
is more demanding, and limited to situations where there is no 
precipitation (except that returns from tracés of precipitation 
provide one technique for cloud study). Microwave radio
meters can indicate cloud amount, integrated along the path, 
in the absence of precipitation; relative sensitivity is less 
weighted toward rain in this (attenuation) case than in the 
back-scatter involved in radar, Photographs from Tiros 
satellites reveal cloud pattern in a form which could be related 
very usefully to radio propagation, precipitation and lightning 
patterns.
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(v) The pattems of birds and insccts in the atmosphere are revealed 
by radar, helpfully to sorne biologists but most unhelpfully 
to those using radar for index of refraction studies, because 
these pattems tend to have correlations with the same meteo- 
rological parameters, notably convective circulation, as do 
variations in refractive index.
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C. C. I. R.

Réunions
Des réunions de Commissions d’Etudes du G.G.I.R. auront lieu 

en 1962 a Genève ;
II. — (Récepteurs) — Rapporteur principal : M. P. David, 

du lundi 7 au vendredi 18 mai inclus.
V. — (Propagation, compte tenu des effets dus a la terre et a la 

troposphère) Rapporteur principal ; Dr. R. L. Smith- 
Rose, du mercrcdi 25 avril au vendredi 4 mai inclus.

VI. — (Propagation ionospliérique) — Rapporteur principal ;
Dr. D. K. Bailey, du lundi 7 au rnercredi 23 mai inclus.

VII, — (Fréquences étalon et signaux horaires) — Rapporteur
principal : M. B. Decaux, du rnercredi 25 avril au vendredi 
4 mai inclus.

C. C. I. R.

Meetings
Meetings of the following G.G.I.R. Study Groups will be held in 

1962 in Geneva :
II. — (Receivers) — Ghairman : Mr. P. David, from Monday, 

7 to Friday, 18 May, inclusive.
V. — (Propagation, including the efl'ects of earth and tropo- 

sphere) — Ghairman : Dr. R. L. Smith-Rose, from 
Wednesday, 25 April to Friday, 4 May, inclusive.

VI. — (lonospheric propagation) — Ghairman : Dr. D. K. Bailey, 
from Monday, 7 to Wednesday 23 May, inclusive.

VIL — (Standard frequencies and time signals) — Ghairman :
Mr. B. Decaux, from Wednesday, 25 April to Friday, 
4 May, inclusive.
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INTERNATIONAL GEOPHYSICAL YEAR

Annals of the I.G.Y.

Volume XI of the Annals lias been issuecl. This volume contains 
the papers submitted to the following symposia held in Moscow 
from 30 July to August 8, 1958 : Meteorology, Numerical fore- 
castings, Geomagnetism and lonosphere, Aurora and Airglow, 
lonosphere, Solar Activity, Cosmic Rays, Glaciology, Oceano- 
graphy, Rockets and Satellites (see Vol. XII), Seismology, Nuclear 
Radiation.

The following papers were submitted to the Symposium on the 
lonosphere :
— Preliminary investigations of the irregular structure of the 

ionosphere and of movements made at the stations of the 
Soviet Union during the period of the I.G.Y. (June 1957- 
July 1958), by L. W. Grishkevitch, V. D. Gousev, J. V. 
Kouchnerevsky, S. F. Mirkotan and E. G. Prochkine.

— Formations des hétérogénéités ionosphériques, by B. N, Gergh- 
man and V. L. Ginsbourg.

— The distribution of true radiants of meteor bodies down to a 
definite limit of mass, by B. J. Levin.

— Radar observations of meteors in the U. S. S. R. under the 
I.G.Y. programme, by B, L. Kashchejev.

— On long period troposphere-ionosphere regional connections 
and their synoptical relevation, by V. N. Kessenikh.

— Early results from the equatorial close-spaced chain of iono- 
spheric vertical sounding stations, by R, W. Knecht and 
D. W. Schlitt.

— Preliminary results from the U.S.-I.G.Y. Antarctic network of 
ionospheric vertical sounding stations, by R. W. Knecht, 
R. E. McDuffie and Y. Aono.
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Isoionic maps over the Continental United States, by 
J. W. Wright, T. E. van Zandt and G. H, Stonehocker.

The formation of an intermediate layer between E and F during 
night-time at Tsumeb, by W. Dieminger and W. Elling.

Electron density-height profiles from routine ionograms, by 
E, R. SCHMERLING.

lonospheric drifts at low frequencies, by G. S. Sales.

Note on some preliminary results of ionospheric drift measure- 
ments on 245 kc/s at Kühlungsborn observatory, by E. A. Lau- 
ter and J. Sprenger.

Note on significant S.I.D, recordings at low frequencies (150 to 
300 kc/s) over great distances, by E. A. Lauter.

The morphology of spread-F, by R. W. Wright, A. J, Lyon 
and N. J. Skinner.

Horizontal drift measurements near the equator, by N. J. Skin
ner, J. Hope and R. W. Wright.

Quelques problèmes sur l’hétérogénéité statistique de l’iono- 
sphère, by I. L. Alpert.

Artiflcial meteors into interplanetary space ? by F. Zwicky.
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I. c. s. u.

13th Meeting of the Executive Board
London, September 1961

The following decisious interesting U.R.S.I. were adopted by 
the meeting :

1. The Executive Board resolved that full consideration should 
be given to the question of abolishing the distinction between 
General and Specialised Unions, in consultation with Unions.

The Secretary General was asked to prepare a memorandum 
on this subject for the enlightenment of the Unions.

2. Scientific and Special Committees.
The Board accepted the following report drafted by a working 

group : « The Working Group suggests that the Executive Board 
of I.C.S.U. recognise that S.C.O.R., S.G.A.R. and G.O.S.P.A.R. 
have continuing responsibilities for which the title « Special Com- 
mittee» is inappropriate. It therefore proposes that S.C.O.R. 
and S.G.A.R. be renamed « Scientific Gommittee on Oceanic Re
search » and « Scientific Gommittee on Antarctic Research », 
whereas G.O.S.P.A.R. retain its present name while being classed 
as a Scientific Gommittee.

Creation of future Scientific Committees or Special Committees 
should be the responsibility of the I.C.S.U. Executive Board.

The following criteria should be satisfied if a Scientific Com- 
mittee is to be created ;
1. The work of the Scientific Gommittee shall be of major interest 

to not less than three Scientific Unions.
2. The task of the Scientific Gommittee shall require the formation 

of a strong committee to carry out the programme involved.
3. The programme must be of a long term nature.
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When the programme involved is of limited duration, hut the 
first two criteria above are satisfied, a «Special Gommittee» 
should be formed for the task.

The Working Group recommends that the C.I.G. be regarded 
as a Special Gommittee, undertaking the folfowing tasks ; 
ö) to ensui’e the fulfdment of all I.G.Y. and I.G.C. 1959 obligations, 
b) to be responsible for the International Year of the Quiet Sun.

The Working Group suggests that the Executive Board ask the 
C.I.G. to consider transferring responsibility for the World Magnetic 
Survey and the Upper Mantle Project to the International Union 
of Geodesy and Geophysics ».

3. Joint Gommissions and Inter-Union Gommissions.
The following text drafted by an ad hoe Sub-Committee was 

adopted by the Executive Board :
« 1. Joint Gommissions and Inter-Union Gommissions should in 

future be termed Inter-Union Gommissions.
2. An Inter-Union Commission is formed on agreement between 

two or more Unions with notification to the Executive Board 
that their representation in a common Commission is desirable. 
Such an Inter-Union Commission is quite distinct from a 
Special Gommittee of I.C.S.U. in that it has no representation 
and no direct grants from national members. It will normally 
undertake the same type of work as Gommissions of the 
participating Unions.

3. On agreeing to the formation of an Inter-Union Commission 
the Executive Board will nominate a Parent Union to draw 
up a constitution in consultation with the other participating 
Unions, and to take all necessary action to inaugurale the 
Commission.

4. The Parent Union will normally accept responsibility for finan- 
cial support of the Inter-Union Commission, through arrange- 
ments with the other participating Unions and other agencies ; 
it will expect that consideration will be given to its commit- 
ments in the allocation of the Unesco Subvention,

5. The I.C.S.U. can, however, on the approval of the Executive 
Board, make a direct contribution to the fmances of an Inter- 
Union Commission in which case it will adhere to the accoun
ting procedures of the I.C.S.U. ».
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4. How can I.C.S.U. best assist the work of the Unions ?
The following report by an ad hoe Sub-Committee was accepted 

by the Executive Board :
1. The I.C.S.U. and its Administrative Office, with a permanent 

administrative staff, can be of assistance to the Unions, 
which in general do not have such staff; the Unions should 
freely reqnest advice and assistance, and the Administrative 
Office should inform Unions as to the services that have been 
given and are available.

2. Acceptance of such services by the Unions is voluntary, and 
in no way affects the autonomy of the Unions.

3. Continuity of administration in the Unions, an whenever 
possible of representation on the Executive Board, is for this 
purpose most desirable.

4. It is envisaged that advice, assistance and common services 
will fall into the following broad divisions :
(o) Assistance with fmance and accounting ; in particular assistance 

with « blocked » currencies and with temporary loans.
{b) Advice on legal, statutory, contractual, procedural and similar 

specialised matters.
(c) Liaison between the Unions and International Organisations 

(such as Unesco, W.M.O., I.A.E.A.) with particular reference 
to what contracts and agreements are possible.

(cl) Assistance with visas for scientists attending meetings, and 
associated matters.

(e) Information and advice on publications, including recommended 
publishers and specimen contracts.

(/) Assistance, in appropriate cases, with administrative problems ;
advice on administrative procedures.

[g) The collection and distribution of information about I.C.S.U. 
and Union activities.
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Unesco Contacts

Abstracs from I.C.S.U. Information Bulletin - November 1961

Professor van Mieghem and A. E. Decae have contacted in Octo- 
ber, independently, different personalities of the Department of 
Natural Sciences in Unesco House, Paris, such as Professor Kovda, 
Drs Roderick, Baez, Fournier d’Albe, Perez Vittoria, Batisse and 
the following points have been made by Unesco people :

1. — I.C.S.U. Future Structure

I.C.S.U. must become stronger or become a useless and sterile 
body. Active organizations are more and more wanted by govern- 
ments, that are able to deal jointly with scientific, fmancial and 
administrative matters. I.C.S.U. must not remain a simple 
association of scientific unions, a club of scientists. It must 
learn to deal with governmental problems. Therefore it raust 
have a stronger participation in its activities of National Members 
who are wel! used to interdisciplinary scientific heids and to dea- 
lings with officialdom. If I.C.S.U. insists to remain a purely 
academical body, another organization wili certainly be created 
in the future of a more practical nature by governments — and 
I.C.S.U. will become a piece of museum.

A strong I.C.S.U., far from competing with Unesco, would on the 
contrary help it considerably in supplementing its programme in 
Natural Science, and in having more money appropriated for it. 
Unesco would see a botter centralisation, in I.C.S.U., with Unions 
and Science Committees provided with permanent secretariats 
located in I.C.S.U. headquarters.

2. - F. A. G. S.

Unesco is conscious of a need of reorganization of the Permanent 
Services and would like to help. It is esteemed the Services need 
about $ 200,000 a year to work satisfactorily. Such a sum cannot 
obviously be provided by I.C.S.U. or Unesco. It must therefore 
come directly from Governments. To this end, F.A.G.S. ought 
to be reshaped into some sort of intergovernmental organization, 
with connections with Unesco, on a model similar to the Inter-
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governmental Oceanographic Gommission which is working quite 
satisfactorily.

For the time being, consideration is given to the establishment 
of an international computation center that could process all the 
services data. On the 1963 programme, money will be earmarked 
for an expert in electronic computation to visit all permanent 
services and determine best methods and machine type required. 
This machine could then be hired since models are evolving quickly. 
Professor van Mieghem thinks this machine ought to be able to 
take programmes written in a single logical language i. e. an I.B.M. 
machine ought to be able to read programmes written in Fortran.

The U. S. (Murphy) are decided in any case to create such a 
center, on a national basis, if not international, and are ready 
to collaborate, particularly in money, in such a creation.

The reorganization of the Services could then come after that, 
taking one Service at a time.

3. — Exchange of Scientists

Most of the scientists lack money for international exchange 
between laboratories. Unesco thinks each Union could select 
about 100 scientists a year in their own field to whom exchange 
facilities could best be granted, and give their names to Unesco 
administration to deal with material arrangements.

6. — I.G.S.U. Abstracting Board

In its 1963/64 programme Unesco is contemplating a conside- 
rably increased activity in the domains of abstracting. Dr. Perez 
Vittoria thinks I.A.B. ought to be given more means in order to 
achieve more homogeneity and standardization in the presentation 
of bibliographical information.

7. - I. Q. S. Y.

Unesco wishes that C.I.G. elaborates a first project of this pro
gramme at its April session. It is ready to help C.I.G. — create 
infrastructure similar to C.S.A.G.I.’s, organize data centers, deliver 
grants to research workers from underdeveloped countries.
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8. — Space Research

Unesco is interested and disposed to help financially, all geo- 
physical aspects of space research, nothing else. It is not concerned 
in space itself.

9. — Science Teaching

Dr. Baez, in charge of these questions, is interested in the prepa- 
ration of source books for high school and university level. Some 
of these books have already been issued for high school level that 
have a great success and the project, first considered for physics, 
will be extended to mathematics, chemistry, geology, biology. 
It is up to the Unions to find competent people interested in these 
subjects and submit their names to Unesco.

Other studies undertaken by Dr. Baez include :
— Methods of Science Teaching for underdeveloped countries and 

for large audiences ;
— Teaching by self teaching books, teaching machines, television, 

etc., with contacts preserved between teachers and pupils ;
— Construction of new laboratories.

Comments are invited by Dr. Baez,

12. — Rationalisation of International Scientifics Meetings

Unesco is proposing that this question, which has been the object 
of reiterated requests from governments, be examined at the 
next I.C.S.U.-Unesco Committee, or that I.G.S.U. constitutes 
right away a working group charged with its study, and the esta
blishment of certain rules the organization of meetings would 
have to abide by, according to resolution 2.113 of last Unesco. 
General Conference.

Important points concern particularly the geographical distri- 
bution of meetings, adequate publicity (especially for small ones), 
to ensure suitable participation and avoid duplication, their 
frequency, number of internal organization and the publication 
of their proceedings, in order that their efficiency be increased.

13. — Invitation of Unions to Unesco Advisory Committee

This question will be raised in 1963, and Unesco is contemplating 
inviting to Advisory Committee to consider scientific programmes,
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presidents and secretary-generals of the Unions of Geophysics, 
Biology, Geology, Geography and Ghemistry (since Chemistry 
may be on Unesco programmes after 1963).

Special Committee on Antarctic Research
Abstracts of minutes of the Plenary Session of 7 October 1961 

at Wellington, New Zealand
Present :

Delegales : R. Panzarini (Argentina), K. E. Bullen (Australia), 
Gino Bucchi G. (Chile), C. Lorius (France), T. Nagata .(Japan),
E. I. Robertson (New Zealand), T. Gjelsvik (Norway), S. A. En- 
gelbrecht (South Africa), G. de Q. Robin (United Kingdom), 
H. Wexler (U. S. A.), E. J. Godley^I. U. B. S.), G. R. Laclavere 

(I.U.G.G.), R. H. Wheeler (I.G.U.), C. Ellyett (U.R.S.I.), 
H. M. Pantin (I.U.P.A.G.).

Observers : M. A. F. Barnett (W.M.O.), J. W. Brodie (S.C.O.R.),
F. Jacka (C.O.S.P.A.R.), R. W. Willett (I.U.G.S.).

Advisers : J. M. Cohen, 0. Schneider (Argentina) ; W. R. Baird, 
R. Carrick, W. J. Gibbs, F. Jacka, B. P. Lambert, P. G. Law 
(Australia) ; R. J. Bost, A. Lebeau, J. Prevost, P. C. Rolland, 
Paul-Emile Victor, J. Alt (France) ; T. Torii, H. Uyeda (Japan) ; 
J. W. Brodie, J. Dickie, T. R. Glarkson, R. H. Clark,C.Ellyett, 
R. A. Falla, R. P. Gough, M. Gadsden, T, Hatherton, G. W. 
Markham, J. Holmes Miller, R. G. Simmers, W. H. Ward 
(New Zealand) ; C. G. Hide, F. C. Truter, W. C. Watson (South 
Africa) ; Sir Vivian Fuchs, A. H. Sheffield, B, Stonehouse 
(United Kingdom) ; D. K. Bailey, R. G. Cross, T. I. Gray, 
A. B. Ford, T. 0, Jones, J. M. Jones, K. Rodahl, C. Swithin- 
bank, P. Siple, D. M. Tyree, G. D. Whitmore, R. G. Peavey 
(U. S. A.),

1. — President’s Opening Remarks

The President pointed out that two factors made the fifth 
meeting of S.G.A.R. of special importance. Firstly, the meeting 
followed closely on the ratification of the Antarctic Treaty and
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the subsequeut Consultative meeting held in Canberra. Secondly, 
it followed the garanting of recognition and support by the Ninth 
General Assembly of the International Coimcil of Scientific Unions, 
for the International Year of the Ouiet Sun (I.Q.S.Y.), the Upper 
Mantle Project (U.M.P.), the World Magnetic Survey (W.M.S.), 
the International Biological Project (I.B.P.), and the General 
Bathymetric Chart of the Oceans (G.E.B.C.O.).

The President reported that I.C.S.U. lias set up a committee 
to consider the future structure of its own organisation in view 
of its increasing responsibilities. He said that S.C.A.R. should 
take note and pass any comments on its own posilion within the 
I.C.S.U. structure to this Committee. The Executive Board of 
I.C.S.U. had already decided that the name « Special Committee » 
was no Jonger appropriate for Committees which had long term 
responsibilities, hut that such Committees should be renamed 
«Scientific Committees». S.C.A.R., has therefore, become the 
« Scientific Committee on Antarctic Research ». The field of work 
of S.C.A.R. would remain the same, although the question of contact 
with Medical Research Workers through an appropriate inter
national organisation should be considered by the working group 
on biology.

2. — Agenda

The meeting agreed to add to the agenda the question of repre- 
sentation on S.C.A.R. of the International Union of Geological 
Sciences (I.U.G.S.), the International Union of Physiological 
Sciences (I.U.P.S.), and the World Meteorological Organisation 
(W.M.O.).

3. — Working Groups

The secretary outlined the principal tasks of the working groups, 
presented draft lists of membership of the groups and a draft 
timetable, which were adopted after minor modifications.

4. — Minutes of Fourth Meeting 

The minutes of the fourth meeting of S.C.A.R. were approved.
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5. — Financial Report

Consideration of S.C.A.R. accounts and estimates was referred 
to the fmance Sub-Committee. The secretary asked that they 
consider increasing the fmance available for secretarial assistance. 
The President expressed his support for this request.

The secretary asked delegates to consider the possibility of 
providing financial assistance for representatives of scientific 
unions attending S.C.A.R. meetings, in order to make continuity 
of representation possible. He suggested that S.C.A.R. might 
offer to pay half the expenses of such delegates if fmance became 
available.

7. — The International Year of the Quiet Sun

This was referred to the working group on Upper Atmosphere 
Physics.

13. — Communications

Mr. Sheffield reported that Communications with Antarctica 
have improved during the past year. A useful preliminary meeting 
of the working group had been held at the I.A.A.C. in Melbourne 
on 5th and 6th October.

It was agreed that working groups should assess communication 
needs for their disciplines and report these to the working group 
on Communications.

16. — Logistics

The working group was asked to consider the calling of a sympo
sium on logistics as proposed by the fourth meeting of S.C.A.R., 
hut subsequently postponed, in the light of the recommendation 
of the Canberra Consultative meeting to consider organising a 
similar symposium. The need for the continued functioning of a 
S.C.A.R. working group on Logistics was also discussed, the fmal 
recommendations on both items were left to the working group. 
It was agreed to hold a joint meeting with the working group on 
Communications.

20. — Upper Atmosphere Physics

It was agreed that cosmic rays be included in the discussions 
of the working group. Views on ionospheric research expressed
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through the Soviet Committee on Antarctic Research were substan- 
tially in agreement with existing proposals of S.C.A.R. in this 
field. Guidance was needed on how best to implement decisions 
of S.C.A.R. concerning the auroral material to be sent to world 
data centres. The need to co-ordinate plans and decisions with 
those of scientific unions and international projects was stated, 
and individual advisers were asked to see that S.C.A.R. proposals 
were not overlooked in any discussions in which they might take 
part.

22. — Relationship of S.C.A.R. with Governments

No change in relation had resulted from the Gonsultative meeting 
of the Antarctic treaty powers in Canberra in July 1961. The 
existing channel for Communications is that S.C.A.R. can ask 
National Committees on Antarctic Research to pass recommen- 
dations through their scientific academies to their own Governments.

23. — Secretary

Dr. Robin was re-elected as the Secretary of S.C.A.R. for a 
further period of three years.

26. — Membership of S.C.A.R.

The question of admitting delegates to S.C.A.R. from the Inter
national Union of Geological Sciences (I.U.G.S.), the International 
Union of Physiological Sciences (I.U.P.S.), and the World Meteo- 
rological Organisation (W.M.O.) was reviewed. Membership of 
the International Union of Geological Sciences was approved and 
the Executive Committee were given authority to approve the 
membership of the International Union of Physiological Sciences 
if they submitted a formal application. The meeting also welcomed 
the idea that the World Meteorological Organisation should appoint 
a full delegate to S.C.A.R. Since this will require a special modi- 
fication to the Constitution of S.C.A.R., the Executive Committee 
were asked to request the Executive Roard of I.G.S.U. to approve 
the necessary change.
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INTERNATIONAL 
ASTRONOMICAL UNION

Eleventh General Assembly

At the Eleventh Assembly of the I.A.U., the Execuiive Commiliee 
was constituted as follows :

President : V. A. Ambartsumian.

Vice-Pvesidenls : L. Goldberg, Y. Hagihara, G. Haro, R. M. Pe- 
trie, B. Sternberk, R. H. Stoy*

General Secrelary : D. H. Sadler.

Professor J. H. Gort, retiring President, continues to serve in an 
advisory capacity.

The Executive Gommittee appointed as Assistant General 
Secretary : Dr. J. C. Pecker, Observatoire de Paris, Section d’As- 
trophysique, Meudon (Seine et Oise), France.

Commission 40 on Radio Aslronomy has the following member- 
ship :

President : Dr. J. F. Denisse, Observatoire de Paris, Section 
d’Astrophysique, Meudon (Seine et Oise), France.

Vice-President : Dr. R. Hanbury-Brown, Nuiïield Radio Astro- 
nomy Laboratories, Jodrell Bank, Macclesfield, Gheshire, 
England.

Organizing Commitlee : R. N. Bracewell, C. H. Mayer, V. V. Vit- 
kevitch, G. Westerhout, J. P. Wild.

Members : Baldwin, Balta, Barrett, Berkner, Blum, Boischot, 
Bolton, Burbidge (G. R.), Carr, Ghristiansen, Chvojkova, 
Coutrez, Daene, Davies, Dew'hirst, Dodson-Prince, Dra- 
ke, Edmondson, Elwert, Eriksen, Field, Findlay, Firor,
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Fokker, Friedman, Galt, Gold, Gorgolewski, Grahl, 
Hachenberg, Hack, Haddock, Hagen, Harang, Harrower, 
Hatanaka, Heeschen, Hewish, Hey, Hill, Howard (W. E.), 
Karn, Kazes, Khaikin, Kraus, Kundu, Laffineur, Letfus, 
Lilley, Little (A. G.), Locke, Lovell, McClain, McGee 
(R. X.), McKinley, MacRae, Macris, McVittxe, Mannino, 
Maxwell, Menon, Mills, Minkowski, Muller (G. A.), 
Gort, Osterbrock, Pawsey, Pick-Guïmann, Priester, 
Rabben, Righini, PiOberts (J. A.), Romana Pujo, Ryd- 
beck, Ryle, Sanamian, Seeger, Shakeshaft, Shklovsky, 
Siedentopf, Simon (P.), Slee, Smerd, Smith (A. G.) Smith 
(F. G.), Smith (Harlan J.), Stahr, Carpenter, Steinberg, 
Struve, Takakura, Townes, Tu om in en, van de Hulst, 
van Woerden, Wade, Walsh, Weaver, Yen.

Liste des Réunions
de l’Organisation IVlétéorologique Mondiale 

(O.M.M.)

intéressant les radioscientifiques 
1961, 1962

(See Engiish text on p. 55)

Date et lieu Nom el but de la réunion

9-19 janvier
Toronto

Groupe de iravail des codes de la Commission 
de météorologie synoptique.
Révision des codes météorologiques, compte 
tenu des propositions formulées et des besoins 
exprimés principalement par les organes 
constituants de l’O.M.M.
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Date et lieu Nom et but de la réunion

29 janvier - 16 février 
New Delhi

Commission des Instruments et méthodes d’obser- 
vation — Troisième session.
Revision du Règlement technique et du Guide 
des Instruments et des observalions météo- 
rologiques. Examen des rapports des groupes 
de travail suivants : instruments hydro- 
météorologiques, stations météorologiques au- 
tomatiques, utilisation du radar en météo
rologie, comparaison internationale des pluvio- 
mètres et des nivomètres, mesure de la neige, 
instruments météorologiques et méthodes d’ob- 
servation aux aérodromes, hydrométrie, me
sure de l’évaporation, mesure du rayonnement, 
comparaison des instruments aérologiques 
et mesure de l’électricité atmosphérique.

14-31 mars
Addis Abeba

Associcdion régionale I (Afrique) — Troisième 
session.
Etude du réseau de stations météorologiques 
en Afrique. Examen des rapports des groupes 
de travail des télécommunications météo
rologiques, du rayonnement solaire, atmo
sphérique et terrestre, d’hydrométéorologie, 
de météorologie agricole, de la zone aride. 
Aspects régionaux de la météorologie aéro- 
nautique et maritime. Atlas climatique de 
1’Afrique.

Mars (juste avant la troi- 
sième session de la CMS) 
Washington (provisoire)

Groupe de travail de Vulilisalion, a des fins 
synoptiques, des données météorologiques re- 
cueitlies par des satellites artificiels [Commission 
de météorologie synoptique).
Examen des types de données, présentant de 
1’intérêt pour la météorologie synoptique, que 
Ton peut s’attendre a recevoir des satellites 
artificiels; besoins en code et en télécommu
nications en ce qui concerne l’échange de ces 
données.
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Date et lieu Mom et hut de la réunion

26 mars - 20 avril 
Washington

Commission de météorologie synopiique — 
Troisième session.
Rapports des groupes de travail suivants : 
codes; réseaux (réseau de base, stations de 
base); télécommunications (système d’échange 
dans l’hémisphère Sud); méthodes de réduc- 
tion de la pression; défmition des termes 
utilisés pour décrire 1’intensité des phéno- 
mènes météorologiques; analyse du champ de 
température et techniques de prévision des 
isolhermes, des lignes de courant et des iso- 
taques dans les tropiques; guide des pratiques 
de météorologie synopiique; utilisation, a des 
fins synoptiques, des données météorologiques 
recueillies par des satellites artiflciels.
Besoins en matière d’observation pour la 
météorologie synopiique, unités ulilisées dans 
les messages météorologiques destinés a des 
échanges internationaux.
Amendements aux dispositions du Règlement 
technique ayant trait a la météorologie 
synoptiqe.

23 - 25 avril
Washington

Colloque O.M.M./C.O.S.P.A.R./U. G. G.I. sur 
les satellites el les fusées météorologiques.
Etude des données météorologiques recueillies 
a 1’aide de satellites el de fusées. Interprétation 
scientifique des données.

Milieu de 1962 (ou 1963) 
(provisoire)

Association régionale III (Amérique du Sud) — 
Troisième session.
Etude du réseau de stations météorologiques 
en Amérique du Sud. Examen des rapports 
des groupes de travail suivants : télécommu
nications météorologiques, observations de 
navires, mesure du rayonnement, Atlas clima- 
tique de l’Amérique du Sud, problèmes hydro- 
météorologiques et activités de météorologie 
agricole.
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Dale et lieu Nom et but de la réunion

15-27 octobre
Bangkok

Association régionale II (Asie) — Troisième 
session.
Etude du réseau météorologique en Asie. 
Examen du rapport du groupe de travail 
régional des télécommunications météorologi- 
ques, et des aspecls régionaux des questions de 
météorologie maritime et de météorologie 
aéronautique. Etude des problèmeg: régionaux 
de climatologie et des aspects météorologiques 
des recherches sur la zone Iropicale humide et 
la zone aride.

S - 17 novembre
Nouméa

Association régionale V {Pacifique Sud-Ouest) 
— Troisième session.
Etude du réseau de stations météorologiques 
dans le Pacifique Sud-Ouest. Examen des 
rapports des groupes de travail suivants : 
télécommunications météorologiques, obser- 
vations de navires, mesure du rayonnement. 
Atlas climatiquo du Pacifique Sud-Ouest, 
problèmes hydrométéorologiques et aclivités 
de météorologie agricole.

Fin 1962
Amérique centrale 
(provisoire)

Associalion régionale IV (Amérique du nord et 
Amérique centrale) — Troisième session.
Etude du réseau de base de stations météo
rologiques en, Amérique du Nord et en Amé
rique centrale. Examen des rapports d’activité 
du Comité pour I’étude des ouragans dans les 
Caraïbes orientales. Etude des télécommuni
cations météorologiques dans la Région et 
dans les Régions limitrophes. Aspects régio
naux des questions relatives a la météo
rologie maritime, a la météorologie aéro
nautique et a la climatologie.
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List of IVSeetings
of the World IVSeteorological Organization 

(W.IVl.O.)

of interest to Radio Scientists 
1961, 1962

(Voir textc frangais p. 51)

Date and Place Name and Purpose of Meeting

9-19 January 
Toronto

Workiny Group on Code Problems of ihe Coin- 
mission for Synoplic Meleorology.
Revision of meteorological codes in the light 
of proposals and requirements expressed 
mainly by constituent bodies of W.M.O.

29 January - 16 February 
New Delhi

Commission for Instruments and Melhods of 
Observalion — Third Session.
Revision of the Technical Regulations and the 
Guide to Meteorological Instruments and 
Observing Practices. Reports of the working 
groups on : hydromeleorological instruments, 
automatic weather stations, the uses of radar 
in meleorology, the international comparison 
of precipitation gauges, snow measurements, 
meteorological instruments and melhods of 
observalion on aerodromes, hygrometry, eva- 
poralion measuremenl, radiation measurement, 
comparison of aerological instruments and 
the measurement of atmospheric electricity.

14-31 March 
Addis Ababa

Regional Association 1 (Africa) — Third 
Session.
Study of meteorological observational network 
in Africa, examination of reports of working 
groups on : meteorological telecommunications, 
solar, atmospheric and terrestria! radiation, 
hydromeleorological activities in Africa, agri- 
cultural meleorology, arid zone problems. 
Regional aspects of aeronautical and maritime 
meleorology. Climalic Atlas for Africa.



- 56 -

Date and Place Name and Purpose of Meeting

March (just before C.S.M.- 
III)
Washington (tentative)

Working Group on the synoptic use of meteo- 
rological data from artificial satellites of the 
Commission for Synoptic Meteorology.
Study of types of data appropriate for synoptic 
use which can he expected to be received from 
artificial satellites; codes and telecommuni- 
cations requirements for their exchange.

26 March - 20 April 
Washington Commission for Synoptic Meteorology — Thircl 

Session.
Reports from the following working groups ; 
Code problems, networks (basic network, 
basic stations), lelecommunications (Southern 
hemisphere exchange syslem), pressure re- 
duction methods, definition of terms used to 
descrihe the in tensi ty of meteorological pheno- 
mena, isotherm, analysis and isotherm, stream- 
line and isotach prognostic techniques in the 
Tropics, guide to synoptic use of meteo
rological practices, synoptic use of meteo
rological data from artificial satellites. Ohser- 
valional requirements for synoptic meleo- 
rology, units used in meteorological reports for 
international exchanges. Amendments to the 
part of Technical Regulations concerning 
synoptic meteorology.

23 - 25 April ,
Washington

W.M.O./C.O.S.P.A.R./I. U. G. G. Joint Sym
posium on Meteorological Satellites and Rockets. 
Review of meteorological data provided by 
satellites and rockets. Scientific interpreta- 
tion of the data.

Mid-1962 (or 1963) 
(tentative)

Regional Associalion III (South America) —■ 
Third Session.
Study of the meteorological observing network 
in South America. Examination of the re
ports of the working groups on meteorological 
telecommunications, ships, weather reports, 
radiation measurement, Climatic Atlas for 
South America, hydrometeorological questions 
and agrometeorological activities.
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Date and Place Name and Purpose of Meeting

15-27 October 
Bangkok

5- 17 November 
Noumea

End 1962 
Central America 
(tentalive)

Recjional Associalion II (Asia) — Third 
Session.
Study of the meleorological network in Asia. 
Consideration of the report of the regional 
working group on meteorological telecom- 
munications and of regional aspects of mari- 
time and aeronautical meteorological questions. 
Study of regional climatological questions and 
the meteorological aspects of humid tropics 
and arid zone research.

Recjional Associalion V (Soiith-West Pacific) — 
Third Session.
Study of the meleorological observing network 
in the South-West Pacific. Examination of 
the reports of the working groups on meteo
rological telecommunications, ships, weather 
reports, radiation measuremenl, Climatic Atlas 
for the South-West Pacific, hydromeleorologi- 
cal questions and agrometeorological activities.

Recjional Associalion IV (Norlh and Central 
America) — Third Session.
Study of the basic network of weather stations 
in North and Central America. Examination 
of reports on the activities of the Eastern 
Caribbean Hurricane Commiltee. Conside
ration of meteorological telecommunications 
in the Region and bordering Regions. Regio
nal aspects of questions relating to maritime 
meteorology, aeronautical meteorology and 
climatology.
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COMMISSION
ÉLECTROTECHNIQUE INTERNATIONALE

INTERNATIONAL
ELECTROTECHNICAL COMMISSION

Modifications aux listes d’adresses 
publiées dans le Bulletin d’Informaiion 

n° 125 (mars-avril 1961)
Modifications to the List of Addresses 

published in Informaiion Bulletin 
11° 125 (Ma rch-April 1961)

Président-President : Prof. G. de Zveten, President of I.E.C., 
Utrechtseweg 310, Arnhem, Netherlands.

Ancien Président - Past President : Dr. I. Herlitz, Svantegatan 5, 
Vasteras, Sweden.

COMITÉS NATIONAUX 

NATIONAL COMMITTEES

Belgique-Belgium : Président : Général E. E. Wiener.

Chine (République Populaire de) (China (People’s Republic of) : 
Chinese Electrical Engineering Association, c/o Administration 
of Electrical Manufacturing Industries, Outside of Fushing- 
Men, Peking, Tel. 6-7520, Cables « 3531 Peking ».
General Secretary : Mr. Pao Kuo-Pao.
Depuly General Secretary : Mr. Jea Lai.

Grèce-Greece : Greek Electrotechnical Association, 30, rue Chalko- 
kondylis, Athens, Tel. 534.31.
Chairman : Mr. G. Pezopoulos.
General Secretary : Mr. M. Levahides.



Pays-Bas-Netherlands : Secreiary : Mr. H. Lele. 
Tchécoslovaquie-Gzechoslovakia : Président : Mr. Fr. Krovina.

12 A - 

29 -

39/48 -

45 —

46B,46C - 

46

46A -

46B -

COMITÉS D’ETUDES 

TEGHNICAL COMMITTEES

Secréiaire-Secretary : Mr. F. Maarleveld.

Secrétaire-Secretary ; Prof. Dr. G. W, Kosten.

Secréiaire-Secretary : Mr. P. L. M. van Berkel.

Président-Chairman : Mr. J. Auzouy (France) Inspec
teur Général, Commissariat a 1’Energie Atomique, 
129, rue de 1’Université, Paris XIIe.

Supprimer et remplacer par ;
To delete and read :
— Cables, fils et guides d’ondes pour équipements de 

télécommunications.
Cables, wires and waveguides for telecommunication 
equipment.
Président-Chairman : Prof. Dr. W, Druey (Suisse), 
Büelweg 5, Wintherthur.
Secréiaire-Secretary : Obering. H. Peters, Feiten 
und Guilleaume, Carlswerk A. G., Abtcilung TP/HF, 
Köln/Mülheim, Germany.

Cables pour fréquences radioélectriques et dispositifs 
accessoires RF cables and their accessories. 
Président-Chairman : Prof. Dr. W. Druey (Suisse). 
Secrétaire-Secretary : Mr. L. van Rooij (Netherlands).

Guides d’ondes et dispositifs accessoh’es. 
Président-Chairman ; Dr. B. Josephson (Sweden), 
Research Institute for National Defence, Stockholm 80. 
Secrétaire-Secretary : Mr. Tore Anderson, 159, Deer 
Path, Mountainside, New Jersey, U. S. A.
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52

53

A.C.E.T.

C.I.S.P.R.

Pvésidenl-Chairman : Mr. L. van Rooij (Netherlands), 
Staudards Engineers, N. V. Philips Gloeilampen
fabrieken, Centrale Normalisatie, Eindhoven.

Président-Chairman : Dr. A. B. Gredle (U. S. A.), 
International Business Machines Corps., Ossining, 
New-York.
Secrétaire-Secretavy : Mr. V. M. Graham, Associate 
Director, Electronic Industries Association, 2260, Sal- 
mon Tower, 12, West 42nd Street, New-York, 36, N. Y.

— Président-Chairman : Prof. G. de Zoeten (Nether
lands), President of the I.E.G., Utrechtseweg 310, 
Arnhem.
Secrétariat : Bureau Central.

— Président-Chairman : Prof. L. Morren (Belgique), 
Directeur, Laboratoire Central d’Electricité, 2, rue 
de la Vanne, Bruxelles 5.
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FONDATION INTERNATIONALE BALZAN

(See English lext on p. 64)

Le 16 novembre 1961 la Fondation Internationale Balzan 
commencera son activité par une cérémonie ofïlcielle qui aura 
lieu a Berne, dans la salie du Gonseil national. Des hótes de marqué, 
suisses et étrangers, y prendront part.

Origine du fonds

Au début des années trente, ('ancien directeur administratif du 
« Corriere della Sera», Eugenio Balzan, cherche refuge en Suisse. 
II est demeuré fidéle a ce pays jusqu’a sa mort. Sa fille, Madame 
Angela Lina Balzan, désirait accomplir le voeu, souvent exprimé 
par son père, de créer une grande oeuvre durable, sociale et humani
taire. Pour honorer sa mémoire dignement elle prenait, en 1956 
déja, les premières dispositions en vue de créer une Fondation 
qui porterait le nom de « Prix Balzan » et s’inspirerait, dans ses 
grandes lignes, du Prix Nobel. Par la suite, elle légua a la Fondation 
la fortune que son père lui avait laissée. Les revenus de cette fortune 
doivent, par 1’attribution annuelle de prix, soutenir, encourager 
et récompenser les efïorts les plus méritoires dans le domaine 
humanitaire, artistique, social et scientifique. En principe, trois 
prix seront décernés annuellement,
a) un prix pour la paix et 1’humanité ;
b) un prix de littérature, de philosophie et des arts ;
c) un prix des Sciences (physique, chimie, technique et médecine).

Le nombre des prix peut, si le conseil de la Fondation le juge 
opportun, être élevé a quatre, exceptionnellement a cinq. S’il 
n’est décerné qu’un prix, il doit 1’être pour la paix et 1’humanité.

Pour l’organisation de la Fondation, les conseils prodigués par 
les personnalités dirigeantes de la Fondation Nobel furent extrême- 
ment appréciés. Ces entretiens en commun ont démontré que la 
Fondation, sans entrer en rivalité avec la Fondation Nobel, la 
complétait sous maint rapport. Contrairement a la Fondation
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Nobel, dont les prix doivent toujours être décemés pour la physique, 
la chimie, la médecine, la littérature et la paix, la Fondation Balzan 
dispose d’ime certaine liberté de choix dans 1’attribution des prix : 
elle peut en effet couronner également des travaux particulière- 
ment méritoires dans le domaine de la recherche technique et 
des beaux-arts.

L’organisation de la Fondation

La fondatrice ayant fait gérer sa fortune en Suisse et exprimé le 
désir qu’il en fut de même après sa mort, le dédoublement de la 
direction dans la Fondation s’imposait. G’est l’origine du fraction- 
nement de l’oeuvre a créer avec la fortune Balzan en deux corps 
administratifs ; 1’un d’eux — la présente Fondation — s’occupe 
exclusivement de Ladministration de la fortune, 1’autre — la 
Fondation «Premi » —, en voie d’organisation, remet les prix 
aux lauréats qu’il aura désignés.

La disposition ordonnée par la fondatrice qui confère un caractère 
international a la Fondation n’a pas sa raison d’être par le seul 
fait que les prix sont décernés aux personnalités et collectivités 
les plus méritantes sans distinction de nationalité, d’origine, de 
race, de couleur et de religion mais aussi par la composition inter
nationale du conseil de fondation. La « Fondation internationale 
Prix E. Balzan-Fonds » est placée sous la surveillance du Départe
ment fédéral de I’intérieur. Font partie du conseil de fondation 
le Père Enrico Zucca, Supérieur de l’Angelicum, Milan, président; 
U. Mazzolini, avocat, Milan ; Ernst Faust, directeur, Brugg/A.G. ; 
Madame M. Barbieri, professeur, Pavie; Aldo Danieli, colonel, 
San Remo. Le conseil comprend en outre un délégué de chacun 
des pays qui reconnaissent la Fondation.

Fonctionnent comme membres de la commission des finances : 
Philippe Etter, ancien conseiller fédéral, président et, dans 1’ordre 
alphabétique, Hermann J. Abs, docteur h.-c., président de direction 
de la Deutsche Bank A.G., Francfort sur le Main, Jean Bourgknecht, 
conseiller fédéral, Berne, Giordano dell’Amore, professeur, président 
des caisses d’épargne des provinces lombardes, Milan, P. Giusti- 
niani, ingénieur, délégué du conseil d’administration de la Societa 
Montecatini, Milan, J. J. Kurz, directeur général du Crédit Suisse, 
Zurich, Franco Maspoli, conseiller national, Ch. Türler, président



- 63 -

de la direction générale de la Société de Banque Suisse, Bale. 
M. Ernst Faust, directeur, fonctionne comme secrétaire de cette 
commission.

Les taches de la Fondation

La Fondation « Fonds », inscrite au registre du commerce du 
canton de Zurich, a pour but de réunir, de protéger et de gérer tout 
son patrimoine et met a disposition de la « Fondation internationale 
Prix E. Balzan-Premi » les moyens financiers qui lui permettent 
d’atteindre son but.

La Fondation « Premi», en voie d’organisation, sera dirigée par 
un haut comité international auquel les comités spéciaux néces
saires sont subordonnés. L’ancien président de la République 
italienne, M. Luigi Einaudi, est le président d’honneur du haut 
Comité. Font en outre partie du Comité MM. Vincenzo Arangio- 
Ruiz, président de l’Académie dei Lincei, Rome, président, 
H. P. Tschudi, conseiller fédéral, chef du Département fédéral de 
1'intérieur, Berne.

Le président de la Confédération suisse et le président de la 
République italienne sont, de droit, présidents d’honneur du 
Comité qui décerne les prix.

Les prix, distribués chaque année, sont constitués par un mon- 
tant en espèces, un diplome, une biographie d’Eugenio Balzan et une 
médaille d’or que 1’actuel président du sénat italien, Gezare Merza- 
gora, a congue et qui représente les portraits d’Eugenio et d’Angela 
Lina Balzan.

Le prix de la Fondation Balzan sera décerné pour la première 
fois lors de la cérémonie ofïicielle d’inauguration de 1’activité 
de Ia Fondation qui aura lieu a Berne le 16 novembre ; des repré- 
sentants de I’Italië et de la Suisse comme aussi d’autres pays, des 
personnalités des milieux internationaux diplomatiques, culturels 
et scientifiques y prendront part.
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«FONDATION INTERNATIONALE BALZAN»

(Voir texle frangais p. 61)

On November 16, 1961, the Fondation Internationale Balzan 
will start its activities vvith an official ceremony which will take 
place in Bern in the Hall of National Council. Outstanding per- 
sonalities, both Swiss and foreign, will participate.

The origin of the fund

In the early thirties, the former administrative director of 
« Corriere della Sera», Eugenio Balzan, found asylum in Swit- 
zerland. He remained faithful to bis adopted country until his 
death. His daughter, Mrs Angela Lina Balzan, was eager to 
accomplish the wish often expressed by her father to found this 
lasting social and humanitarian undertaking. In this way his 
memory would be respected properly. She took the first steps 
in 1956 to create a Foundation with a concept like that of the 
Nobel Prize, which would be called the Balzan Prize. Conse- 
quently, she left the fortune inherited from her father to the 
Foundation. Every year, the proceeds of this Foundation en- 
courage and sustain the most deserving efïorts in the humanitarian, 
social, and scientific domain. Normally, three prizes will be 
awarcled annually :
(u) For peace and humanity;
(h) For literature, philosophy, and the arts;
(c) For Science (physics, chemistry, engineering and medicine).

If the Council so decides, the number of prizes can be increased 
to four or even to live. If only one prize is granted, it must be for 
contributions to peace and humanity.

The Foundation was set up with helpful advice of the directors 
of the Nobel Foundation. Because of this coordinated planning, 
the Balzan Foundation complements the Nobel Foundation in its 
scope. Unlike the Nobel Foundation, which can grant prizes 
only for physics, chemistry, medicine, literature, and peace, the
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Balzan Foundation enjoys a certain freedom in awarding prizes. 
It is able to honour particularly deserving achievement in the 
field of engineering and the arts.

The organization of the Foundation

Mrs. Balzan managed her fortune in Switzerland and expressed 
the wish that this practice should continue after her death. A 
division within the directorate was necessary in order to adhere 
closely to this requirement, and two bodies were thereupon formed 
within the Administration : one of them, the present Foundation, 
deals exclusively with administration of the fortune, while the 
other, the Foundation « Premi », is in charge of delivering the prize 
to the finalists it has selected.

The requirement imposed by the founder gives an international 
character to the Foundation, not only on account of the fact that 
the prizes are to be awarded to the most desei'ving personalities or 
organizations without regard to their nationality, origin, race, 
colour, and religion, but also because of the international Balzan 
Foundation «Funds» are under the supervision of the Swiss 
Federal Department of the Interior. The members of the Council 
of the Foundation are Father Enrico Zucca, Superior of the Ange- 
licum, Milan, President; U. Mazzolini, lawyer, Milan ; Ernst Faust, 
manager, Brugg/A.G. ; Mrs. M. Barbieri, professor, Pavia; and 
Colonel Aldo Danieli, San Bemo. The Council consists, in addition, 
of delegates from all countries which recognize the Foundation.

The members of the Financial Commission are Philippe Etter, 
the former Federal Counsellor, President; (in alphabetical order) 
Hermann J. Abs, Doctor h.c., Manager of the Deutsche Bank A.G., 
Frankfurt am Main; Jean Bourgknecht, Federal Counsellor, 
Bern; Giordano Dell’Amore, professor, President of Lombard 
Savings Banks, Milan ; P. Giustiniani, Engineer, delegate of the 
Board of directors of the Societa Montecatini, Milan; J. J. Kurz, 
General Manager of the Swiss Credit Bank, Zurich ; Franco Maspoli, 
National Counsellor, Mendrissio; Ch. Türler, President of the 
General Management of Swiss Bank Corporation, Basle. Mr. Ernst 
Faust, Manager, assumes the function of Secretary of this Com
mission.
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The tasks of the Foundation

The goal of the Foundation « Funds », as set out in the commer
cial register of the canton of Zurich, is to bring together, to protect 
and to handle all its assets, and to put at the disposal of the Inter
national Balzan Foundation «Premi», the necessary financial 
means.

The Foundation « Premi», in course of being set up, is handled 
by an international High Commission which directs whatever 
sub-Committees are necessary.

The former President of the Italian Republic, Mr. Luigi Einaudi, 
is the honorary President of the High Committee. Members of the 
Committee include MM. Vincenzo Arangio-Ruiz, President of the 
Academia dei Lincei, Rome, President; H. P. Tschudi, Federal 
Counsellor, Head of the Federal Department of the Interiors, 
Bern.

The President of the Swiss Confederation and the President of the 
Italian Republic are honorary Presidents of the Committee which 
awards the Prizes.

The prizes granted every year consist of certain amounts of 
money, a diploma, a biography of Eugenio Balzan, and a medal 
devised by the President of the Italian Senate, Cesare Merzagora, 
which represents the portraits of Eugenio and Angela Lina Balzan.

The first prize of the Balzan Foundation will be granted during 
inaugural ceremony of the Foundation which will take place in 
Bern on the 16th of November; representatives from Italy and 
Switzerland as well as well-known personalities from diplomatic, 
cultural and scientific circles of other nations will take part.

■ i
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BIBLIOQRAPHIH

(See English text on p. 69)

Union Internationale des Télécommunicalions

L’U. I. T. vienl de publier la Cavle des stations cólières ouvertes a la cor- 
respondance publique on participant au service des opérations portuaires, 
8e édition 1961.

Cette nouvelle édiüon comporte, comme l’indique son nom, non seule- 
ment les stations cótières ouvertes a la correspondance publique comme 
cela a été le cas jusqu’a maintenant, mais aussi celles participant au service 
des opérations portuaires. Elle fera menlion des derniers renseignements 
regus pour publication dans la lre édition de la Nomenclature des stations 
cótières (ler janvier 1961) en ce qui concerne les stations intéressées. La 
présentation de la nouvelle édition de la carle est idenlique a la précédente.

Elle comprend une carte-index et 10 feuilles se répartissant comme
suit ;
Feuille 1 : Europe septenlrionale.
Feuille 2 : Europe occidentale.
Feuille 3 : Méditerranée.
Feuille 4 : Afrique, Inde, etc.
Feuille 5 :: Mer de Chine, Archipel des Indes orientales.
Feuille 6 :: Océanie.
Feuille 7 :: Amérique du nord oriëntale.
Feuille 8 ; Amérique du nord occidentale et Alaska.
Feuille 9 :: Amérique du sud.
Feuille 10 :: Calolte polaire, du póle nord au 60° de latitude nord

La couverture de eet atlas comporte le titre de la carte dans les cinq 
langues olficielles de l’Union; il en est de même pour les explications et la 
légende. Toulefois, afin de réduire le prix de revient dans toute la mesure 
du possible, les noms des pays sur les différentes feuilles ne flgurent qu’en 
frangais.

Le prix de venle a été flxé a 3.70 francs suisses 1’exemplaire ; ce prix com
prend l’emballage et les frais de port pour envoi par la poste ordinaire dans 
le monde entier.

*♦ ♦
L’U.I.T. a égalemenl publié les tomes Ibis, IV, VI et VII du Livre Rouge, 

préparés par le Comité consultatif international télégraphique et téléphonique 
(C.C.I.T.T.) a la suite de la IIe Assemblée plénière de cel organisme {New 
Delhi, décembre 1960).
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Le lome Ibis conüeni :

— Les procès-verbaux et rapporls de la IIe Assemblée plénière du G.C.I.T.T.
— Les Résolutions et Voeux émis par le G.C.I.T.T.
— Le Tableau général des Commissions et Sous-Commissions d’études 

pour la période 1961-1964.
Le Tableau récapitulatif des questions a 1’étude pendant la période 
1961-1964.

— Le texte des Avis (série A) relatifs a 1’organisation des travaux du 
G.C.I.T.T.

%mm Le texte des Avis (série B) el des Questions (Commission VII) relatifs 
aux moyens d’expression.

Le lome IV coniient :

— Les Avis (séries M et N) et Questions (Commission IV) relatifs a Ia main- 
tenance et aux mesures sur les lignes du réseau international.

Le lome VI conlienl :

— Les Avis (série Q) et Questions (Commissions XI, XIII et B) relatifs a 
la signalisation el a la commutalion téléphoniques.

Le lome VII conlienl :
— Les Avis (séries R, S, T, U) et Questions (Commissions VIII, IX, X, XIV) 

relatifs a la lechnique télégraphique.
— Les Avis (série V) et Questions (Commission A) relatifs aux trans- 

missions de données.
Chaque volume conlienl, pour son domaine, les extraits des contributions 

regues pendant Ia période 1957-1960 qu’il a été reconnu utile de publier en 
raison de leur intérêt.

Ces documents ont été édités séparément en deux langues (francaise et 
anglaise). Le prix de vente, par exemplaire, a été fixé comme il suit ;
— Tomé Ibis : 11,40 francs suisses (environ 190 pages).
— Tomé IV : 16,25 francs suisses (environ 270 pages),
— Tomé VI ; 13,50 francs suisses (environ 220 pages).
— Tomé VII : 30,45 francs suisses (environ 520 pages).

Ges prix comprennent Lemballage et les frais de port pour envoi par la 
poste ordinaire dans le monde entier.

La lisle compléte des publications de l’U.I.T., avec indicalion du prix 
de vente de chacune d’elles sera envoyée gratuitemenl sur demande adressée 
au Secrélariat général de 1’U.I.T., Palais Wilson, Genève, Suisse.
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(Voir texte frangais p. 67)

International Telecommunicaiion Union

The I.T.U. has published the eighth edition (1961) of the Map of Coasl 
Stations open for public correspondence or taking part in port operations.

This new edition, as its name indicates, comprises stations taking part 
in port operations, as well as coast stations open for public correspondence, 
and hence represents an innovation. The latest Information received for 
publication in the First List of Coast Stations (1 January, 1961) and relating 
to the stations concerned, is embodied. The Jay-out is exaclly the same 
as for the previous Map.

There is an index chart and ten sheets, as follows :

Sheet 1 : Northern Europe.
Sheet 2 : Western Europe.
Sheet 3 : Mediterranean.
Sheet 4 : Africa, India, etc.
Sheet 5 ; China Sea, East Indies.
Sheet 6 : Oceania.
Sheet 7 : Eastern North America.
Sheet 8 : Western North America and Alaska.
Sheet 9 : South America.
Sheet 10 : the Polar Gap, from the North Pole to 60° N.

The cover carries the titte of the Map in the flve official I.T.U. languages. 
Explanations and legends, too, are in the flve languages. But to save 
money, the names of countries, as shown on the sheets, are in French only.

The Map will cost 3.70 Swiss francs per copy, which figure includes 
carriage by ordinary mail to any address.

The I.T.U. has also published Volumes Ibis, IV, VI and VII of the Red 
Book, prepared by the International Telegraph and Telephone Consultative 
Committee (C.C.I.T.T.) as the outcome of the Ilnd Plenary Assembly 
of the C.C.I.T.T. (New Delhi, December, 1960).

Volume Ibis contains :
—- The minutes and reports of the Ilnd Plenary Assembly of the C.C.I.T.T.; 
—- The Resolutions and Opinions issued by the C.C.I.T.T.;
-— The General Table of Study Groups and Sub-Study Groups for the period 

1961-1964;



- 70 -

—- A summary table of the queslions under sludy in the 1961-1964 period;
— Series A Recommendation§, .relalive to the organization of C.C.I.T.T. 

work;
— Series B Recommendalions and Questions of Study Group VII, relative» 

lo means of expression.
— Series M and N Recommendalions and Queslions of Study Group IV* 

relative to maintenance and measurements on lines of the inlernationa 
network.

Volume VI coniains :
— Series Q Recommendalions and Ihe Queslions of Sludy Groups XI, XIII 

and B, relative to telephone signalling and switching.

Volume VII coniains :
— Series R, S, T and U Recommendations and the Questions of Study 

Groups VIII, IX, X and XIV, relative to lelegraph technique;
—- Series V Recommendations and the Questions of Study Group A, relative 

to data transmission.

Each volume coniains exlracls from contributions to the subjects covered 
by it, received during the 1957-1960 period and considered to be worth 
publishing.

These documents have been published in two separate languages (French 
and English). The price per copy is as follows :
— Volume Ibis : 11.40 Swiss francs (about 190 pages).
— Volume IV : 16.25 Swiss francs (about 270 pages).
— Volume VI ; 13.50 Swiss francs (about 220 pages).
— Volume VII : 30.45 Swiss francs (about 520 pages).

The above prices include packing cosls and carriage by ordinary mail 
lo any address in the world.

A complete list of I.T.U. publications, with their prices, will be sent lo 
you free of charge on request to the General Secretariat of the I.T.U., 
Balais Wilson, Geneva, Swilzerland.
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INTERNATIONAL COUNCIL 
OF SCIENTIPIC UNIONS

Inter-Union Committee for Frequency Allocations 
for Radio Astronomy and Space Science

(U.R.S.I., I.A.U., C.O.S.P.A.R.)
Report of a meeting of the Committee held at the Royal Society, 

London, on Thursday and Friday,
19th and 20th October, 1961

PRESENT

Dr. J. F. Denisse [Chairman].
Mr. A. H. Cata,
Dr. R. Emberson,
Dr. J. P. Hagen,
Dr. A.P. Mitra,
Prof. J. H. Dort,
Mr. J. A. Ratcliffe (on 20th),
Dr. H. Sterky,
Prof. Dr. A. Unsöld,
Prof. H. C. van de Hulst,
Dr. R. L. Smith-Rose [Secretary General).

1. In opening the meeting, the Chairman welcomed those present 
at this, the first, meeting of the full Committee, which has been 
conducting its business by correspondence. As a reciprocal 
action for the Committee’s participation in the work of G.G.I.R., 
Mr. A, H. Cata had been invited to attend the meeting of the Com
mittee as a consultant.

The Secretary reported apologies he had received from Dr. 
V. Ilyin, Dr. V. V. Vitkevitch, Dr. J. D. H. van der Toorn, Prof. 
L. G. H. Huxley and from Mr. J. A. Ratcliffe who was unable to 
attend on the first day of the meeting.

2. — Meeting of Working Party.

On the preceding day, 18th October, the working party, 
comprising Dr. Denisse [Chairman), Professors Oort and van
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de Hulst, and Dr. R, L. Smith-Rose, met to discuss the agenda 
for the full Committee meeting, and to review the progress made 
since the above members met in Rrussels in March 1961 (see Doe. 
IUCAF/8). Part of this meeting was attended by Dr. J. W. 
Findlay (of the National Radio Astronomy Observatory, Green 
Dank, West Virginia) who gave an account of the West Ford 
activities being conducted under the auspices of the U. S. Space 
Science Board.

Other matters dealt with by the working party concerned the 
relationship of the Committee with I.T.U. and G.G.I.R., the sub- 
mission of suitable recommendations to these bodies, and the atten- 
dance of representatives of the Gommittees at future international 
conferences.

Discussion of these subjects has been included in the appro- 
priate items in the later paragraphs of this report.

3. — Report of Progress to 30th September, 1961.
The Committee accepted the Progress Report presented in Doe. 

IUCAF/18; and also noted the earlier review of the Gommittee’s 
activities given in Doe. IUCAF/12, which had been presented by 
Dr. Smith-Rose at the General Assembly of I.C.S.U. held in London 
in September 1961. At this meeting, I.C.S.U. had approved the 
activities of the Committee during the past year, together with its 
Budgetary Estimate for the year 1962.

4. — Participation of the Committee in I.T.U. and G.G.I.R.
Activities.

As reported in Doe. IUCAF/18, paragraph 3, the Committee has 
been admitted as a participating observer in the work of I.T.U. 
and C.C.I.R. Such participation will normally take place through 
C.C.I.R. Study Group IV which is responsible for Space Research 
and Radio Astronomy, as well as for the technical aspects of Space 
Communications generally. The first active result of this recogni- 
tion was the representation of the Committee at the meeting of the 
European Broadcasting Conference at Stockholm. A report 
on this has been circulated as Doe. IUGAF/17.

An interim meeting of C.C.I.R. Study Group IV is to be held ih 
Washington from 12th to 24th March, 1962, and it was agreed that 
the Committee should be formally represented there by the Chair- 
man (Dr. Denisse) and Secretary General (Dr. Smith-Rose). Other
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mombers who expectcd Lo attend Uie meeting were Drs Embersou, 
Hagen and Sterky, and possibly also Dr. van der Toorn.

5. West Ford.

During bis brief visit, Dr. Findlay lias referred to the experiments 
being conducted to ensure that the satellite carrying the « needles » 
achieved its correct resonant orbit. He also explained the difïl- 
culty of getting radio astronomers to participate in the experiments, 
since very few observatories had suitable equipment for making 
accurate observations at the resonant frequency of the dipoles 
(8000 Mc/s).

Further details of the proposed experiments are given in.the 
following publications, which were distribnted to the Committee :

(i) I.G.Y. Bulldin, n° 50, August 1961.
(ii) Reprint from « Science », October 1961, Vol. 134, pp. 973-9.

(iii) Report on Project West Ford (President’s Scientific Advisory 
Committee).

The Committee also noted the two Resolutions adopted by the 
General Assembly of the International Astronomical Union (Rer- 
keley, August 1961) ; and distribnted in a communication to the 
Committee as Doe. IUCAF/23.

It was agreed that project West Ford came within the purview 
of the Committee, which should be kept informed of all develop- 
ments, and be ready to co-operate in any action designed to protect 
the interests of both optica! and radio astronomers.

6. — Space Experiments with Potentially Undesirable

Effects.

The following Resolution under the above heading was adopted 
by the IXth General Assembly of the International Council of 
Scientific Unions at its meeting in London, September 1961.

« The General Assembly considering that certain experiments 
conducted by means of space vehicles and contributing in an 
important way to the advancement of Science may also affect 
present or future scientific activities in other fields ;
Invites C.O.S.P.A.R. to examine any proposed experiments or 
other space activities that may have potentially undesirable 
effects on scientific activities and observations, Lo arrange for
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carotnl, objcotive, quantitative studies and to make availablo 
to unions, academies and govermnents the i'acts and analyses 
needed by them for making wise and proper decisions concer- 
ning the proposed experiments ; and,
Appeals to all governmcnts planning to launch spacc experi
ments which could possibly affect other scientific research 
adversely, to make available to I.C.S.U. in timely fashion the 
information and data about the proposed experiments neces- 
sary to make the desired studies. »

While it was realised that this Resolution is deemed to cover all 
kinds of undesirable effects, the Committee decided to encourage 
C.O.S.P.A.R. to take the appropriate action, and to enquire in 
what way the Committee could usefully assist in, for example, 
making calculations of the expected interference, etc., in order to 
provide the information sought by I.C.S.U.

7. — Recommendation to I.T.U.
The Committee considered a draft Recommendation referring 

to an Extraordinary Administrative Radio Conference in 1963, 
for communication to I.T.U. through national administrations. 
The document was revised to meet the requests of various members 
of the Committee, and has been circulated as IUCAF/24 (revised).

It was agreed that in its revised form the Recommendation 
should be distributed to all administrations under cover of a per- 
sonal letter from Dr. Denisse, as Chairman of IUCAF, explaining 
the objectives of the Committee and seeking the support of national 
representatives in forwarding the Recommendation to the I.T.U.

It was further agreed that each member of IUCAF should for- 
ward the same Recommendation to his national chairmen of the 
three constituent bodies (U.R.S.I., I.A.U. and C.O.S.P.A.R.). 
Copies of all the covering letters should be sent to the Secretary- 
General of IUCAF.

8. — Protection of Frequencies for Radio Astronomy and

Space Science.

The Committee noted the progress reported in Doe. IUGAF/18 
towards the more effective protection of frequencies allocated to 
Radio Astronomy, It was considered that there was a nood for 
more effective contacts between members of tbc Committee and Llie
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approprialc scicutists in various countries, and also willi members 
of national administrations responsible for dealing with G.C.I.R. 
and I.T.U, matters in their own countries. There had been clear 
indications at the recent Stockholm conference that many delegates 
concerned with sound and television broadcasting developments in 
various European countries (for example, U. S. S. R. and Italy) 
were not informeel by their own scientists on matters concerning 
radio astronomy and space research.

Among the steps that could be taken to improve this lack of 
liaison the following were mentioned ;

(i) Prepare and publish articles in the I.T.U. Journal describing 
the needs of the scientists working in this field ;

(ii) Gompile a list for publication of the positions and details of 
existing and projected radio astronomy observatories ;

(iii) Poster collaboration with other international organizations 
(for example, C.E.P.T., the Conference of European and Postal 
Telecommunications Administrations) to assist in obtaining 
the details in (ii) ;

(v) Supply I.F.R.B. with all relevant information to enable that 
Board to promote the interests and objects of the Gommittee 
at I.T.U. and C.C.I.R.;

(iv) Request all appropriate national. hodies to submit details of 
its requirements for frequencies for research in radio astronomy 
and space Science ;

(vi) With the aid of the information collection uncler (ii), iii) and
(v), an international request should be compiled of all fre
quencies in current use or planned for the future development 
of radio astronomical and space scientific research.

9. — National Contacts to be established by Gommittee

MEMBERS.

It was agreed that members of the Gommittee should share the 
responsibility of making direct contacts with national scientific 
bodies and the list given in Appendix II was drawn up for this 
purpose.

Mr. Cata mentioned that general articles by members of the 
Gommittee relating to its work would be welcomed for publication 
in the I.T.U. Journal. These could be used as a means of stressing
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ilic importancc of research as a forerunner Lo practical developments 
in the use of radio techniques.

10. — Protection of Frequencies for Radio Astronomy.

(i) 150-153 Mc/s. — Attention was drawn to footnote n° 286 
(p. 68 of the Radio Regulations, 1959), stating that the band 150- 
153 Mc/s is allocated to the Radio Astronomy service in Region 1 
only, It was decided to request that the footnote should be 
extended to Region 2, to cover the United States, and in particular 
the Radio Astronomical Observatory at Grecnbank, Virginia. 
The Coramittee could expect support of this request by the U. S. 
Federal Communications Commission.

(ii) 322-329 Mc/s {Deuterium Band). — As noted in Doe. 
1UCAF/18, para. 5, the negotiations with the N.A.T.O. authorities 
had not so far proved very encouraging. Dr. Smith-Rose reported, 
however, that he was now taking up the matter with Dr. Dieminger 
(Ghairman) and other members of the Avionics Panel of A.G.A.R.D. 
(Advisory Group for Aeronautical Research and Development), 
who appeared to be sympathetic with the aims of the Inter-Union 
Committee.

The Committee agreed that efforts should be continued to secure 
protection for observers seeking to identify Deuterium line radiation ; 
while it is clearly impracticable to change the central frequency of 
observation, it was considered that the band to be protected 
might be reduced to, say 326-328 Mc/s, if this would assist the 
negotiations.

On the matter of time-sharing with other services, it was agreed 
that the minimum practicable observation time needed by radio 
astronomers would be 5 hours daily, preferably at night, over a 
period of at least 12 months. To negotiate for any shorter periods 
would be uneconomic having regard to the precise and costly 
radio equipment required for the observation of the extremely 
weak radiation to be expected.

(iii) 406-410 Mc/s (Region 1) ; 404-410 Mc/s (Reyions 2 and 3). — 
It was agreed that the band 406-410 Mc/s would suffice for Regions 2 
and 3 as well as 1 ; and that the IUCAF, in making its request for 
better protection than was at present provided by the Regulations, 
judges it to be more important to obtain complete protection ratlier 
than to maintain the full band of 6 Mc/s.



- 7

The imporlauce ol' sccuriug adequate protcction i'or the band 
406-410 Mc/s was stressed on two points :
(«) the pnrsuit of radio astronomy required the i’acility of conduc- 

ting observations at suitablc intervals throughout the radio 
spectrum ; and

{b) elaborate equipment is being installed for use on this frequency 
in the Netherlands and in Australia, and some .existing obser- 
vatories such as Vigeron (Holland), Jodrell Bank (England) 
and Bologna (Italy) are already using these frequencies.

(iv) 606-614 Mc/s. — The band of frequencies 606-614 Mc/s 
eorresponds to Channel n° 38 in the range of frequencies assigned 
to Television broadcasting in Europe. As a result of represen- 
tations made by this Committee at the European Broadcasting 
Conference at Stockholm, May/June 1961, a Recommendation was 
adopted requesting national administrations to avoid as far as 
practicable the use of this channel in the devclopment of their 
UHF broadcasting services (see Doe. IUGAF/17, Appendix I).

It was pointed out that in the U. S. A. the above frequency 
band had not yet been allocated to any television services ; and it 
was agreed that the matter should be taken up with the Federal 
Communications Commission through the National Academy of 
Sciences in Washington, with a view to seeking complete protection 
of the band 606-614 Mc/s for radio astronomy {1).

The Secretary General was requested to make a similar approach 
to the U. S. S. R. Academy of Science through Drs Ilyin and 
Vitkevitch. It was hoped that this action might be successful 
in securing the co-operation of other eastern states in Europe, 
who did not support the Stockholm Recommendation mentioned 
above.

Dr. Mitra said that India had already cleared this band of fre- 
quencies for radio astronomy.

It was agreed to ask Dr. Huxley and Dr. Hatanaka to approach 
the Australian and Japanese authorities respectively with a view 
to extending the protection of the band towards a world-wide 
basis.

f1) A lettor was sent to Dr. Dronk, President, National Academy of 
Sciences, on 30th October, 1961.
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(v) 1400-1427 Mc/s. ~ 11 was noted thal Lhe European Broad- 
casting Conference at Stockholm (May/June 1961) had recommen- 
dcd Lhat administrations should take all practicable precautions 
to ensure Lhat harmonie radiations from stations operating in 
Channels 21 (470-478 Mc/s), 50 (702-710 Mc/s) and 51 (710-718 Mc/s) 
do not interfere with radio astronomy observations in the band 
1400-1427 Mc/s (see Doe. IUCAF/17, Appendix II).

(vi) Frequencies above 1500 Mc/s. — Eleven bands of frequencies 
between 1660 and 31,500 Mc/s are listed in the Radio Regulations, 
1959 (footnotes nos 354, 365 and 405) as being available for radio 
astronomy on a shared basis with other services. The Committce 
agreed with Lhe view that all the frequencies specified in these 
bands would be required in the future on a world-wide basis for 
radio astronomy.

11. — Protection of Frequencies for Space Research.

Mr. Cata agreed to make available to the Gommittee details 
of all requests made to I.F.R.B. for the use of frequencies for Space 
Research, Such requests have to be reported by 15th April, 
1962.

Dr. Hagen stated that the U. S. A. authorities would submit to 
the Commitee details of the frequencies requested by N.A.S.A.

It was agreed that the U. S. S. R. authorities should similarly 
be asked to supply details of the frequencies they request for space 
research.

The Secretary General will co-ordinate all such information 
sent to him and distribute it to mombers of Lhe Gommittee.

It was emphasized that since satellites usually follow orbits 
encircling the earth, all frequency allocations for transmission from 
such bodies must be on a world-wide basis, and thus applicable 
to Regions 1, 2 and 3 in the Radio Regulations.

(i) Protection of the frequency band 137-138 Mcfs. — Following 
Resolutions adopted at the Florence (April 1961) meeting of 
C.O.S.P.A.R, (see Appendix lof Document IUCAF/18), the proposed 
Recommendation to C.C.I.R., forming Appendix III of Doe. 
1UGAF/8, was revised and distributed to the Gommittee.

While it was agreed that this revised Recommendation should be 
submitted informally to the C.C.I.R. by the Secretary General, 
it was pointed out that, in accordance with paragraph 180, page 20,
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of Mio luLeniational Tclccommuiiication Convcntion (Geneva, 1959), 
it was necessary for tlie Recommendation to be supported by at 
least twelve members and associate members of the Union. Tliis 
could be achieved by members of the Committee asking their 
national administrations to submit the Recommendation in its 
revised form to the Director of G.C.I.R., who would then circu- 
larizc all national members to seek their support.

The matter would doubtless come before the interim meeting 
of C.C.I.R. Study Group IV at which the Committee would be 
represented (see paragraph 4 above). The Committee were 
informed that the U. S. A. national administration had submittéd 
a proposal to Study Group IV to extend the frequency band under 
discussion to cover 136-138 Mc/s, but the Committee was doubtful 
if this would be accepted by users of the frequencies between 
137 and 138 Mc/s (Fixed, Mobile and Aeronautical services).

12. — Definition.

The attention of the Committee was called to the use of the 
term «passive » applied to the Radio Astronomy Service when 
no man-made transmissions were involved. It was agreed, 
after discussion, that the Committee should not encourage a termi- 
nology whereby Radio Astronomy (exclusively passive, as defined 
in the I.T.U. Radio Regulations) would come into any danger of 
confusion with the so-called Radar-astronomy (which is activc and 
can be a source of interference).

13. — Next Meeting of the Committee.

It was proposed that the next meeting of the Committee should 
take place on Wednesday and Thursday, llth and 12th April, 
1962, and that it might be possible to arrange for this to be held 
at the Royal Academy, Amsterdam.

November 1961.
R. L. Smith-Rose.

21 Tumblewood Road 
Bansteacl - Surrey 
England



10 -

Appendix 1

First List of Documents distributed to members 
of the Inter-Union Committee for Frequency Allocations 

for Radio Astronomy and Space Science

Doe. IUCAF/1. 
Doe. IUGAF/2. 
Doe. IUCAF/3. 
Doe. IUCAF/4.

Doe. IUCAF/5.

Doe. IUGAF/6.

Doe. IUCAF/7.

Doe. IUCAF/8.

Doe. IUCAF/9,

Doe. IUCAF/10,

Doe. IUCAF/11

Constitution and Terms of Refe.rence. 
Preliminary Conclusions.
Report to Committee, dated 9th January, 1961.
A Survey of the Frequencies Assigned to Radio 
Astronomy and Space Science in the Radio 
Regulations, Geneva, 1959.
Letter dated 26th January, 1961, covering 
question R/3 «Service de Radioastronomie», 
received from the European Conference of 
Administrations of Postal and Telecommunica- 
tion Services.
Committee on Space Research — Statement 
Prepared for the I.T.U. Ordinary Administra- 
tive Radio-communication Conference, Geneva, 
1959.
Committee on Space Research — Excerpts from 
Report of the Ad-hoc Committee on the Peace- 
ful Uses of Outer Space .
Report of a Meeting of a Working Party, 
held at Office of U.R.S.I. in Rrussels on 27th- 
28th March, 1961.
Committee on Space Research, Letter to Mem
bers of C.O.S.P.A.R. Working Group 1, dated 
29th March, 1961.
« Radio Astronomy — A Window on the 
Universe )> by J. H. Dort, reprinted from the 
American Scientists, Vol. 58, June 1960.
Report on the Tolerable Level of Interferencc 
in the Radio Astronomy Frequency Bands, 
witli letter dated 29th May, 1961,
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Doe. IUCAF/12. Report on Work of Committee, dated 25th June, 
1961.

Doe. IUGAF/13. Report on Frequency Allocations for the 
Radio Astronomy Service — A Statement 
of Position.

Doe. IUGAF/14. Four Papers on Project West Ford, reprinted 
from the Astronomical Journal, April 1961.

Doe. IUCAF/15. Paper on «The Allocatiön of Radio Fre- 
quencies for scientific Research », reprinted 
from the I.C.S.U. Review, Vol. 3, 1961.

Doe. IUGAF/16. A Summary Report on Project West Ford — 
from the Space Science Roard, National Academy 
of Sciences, U. S. A.

Doe. IUGAF/17. Report on the European Broadcasting Confe
rence, Stockholm, May/June, 1961.

Doe. IUCAF/18. Progress Report on Work of Committee, dated 
30th September, 1961.

Doe. IUGAF/19. Paper on «The Allocation of Frequencies 
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