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IN MEMORIAM
Prof. Mlatz Jenssen

It is our sad duty to inform our readers of the death of Professor
Matz Jenssen, Member of the Norwegian National Committee and
Official Member of U.R.S.I. Commission VI.



U.R.S.I. NEWS

It is with a great pleasure that we have been informed that
Dr. I. Koga, Vice-President of U.R.S.I. and President of the
Japanese National Committee, has been appointed as Dean of the
Faculty of Engineering, University of Tokyo. We want him to
accept our warmest congratulations.



INFORMATIVE PAPER

International Radio Consultative Committee
(C.C. 1.R.)

Prior to the First World War the frequency spectrum then usable
for radiocommunications was relatively unoccupied, so that
international agreement was only required for the use of specific
frequencies, mainly connected with safety of maritime navigation,
although a time signal and standard frequency service was ope-
rating in a number of countries.

However, it may be said that the problem of finding suitable
undisturbed frequencies for general communication problems was
not yet acute. But the growth of radiocommunications which
took place due to military requirements during the First World
War caused a different situation to prevail after that conflict.

In fact, in the early 1920s, it had become evident that the
frequencies considered usable by radiocommunications at that
time would have to be more carefully allocated if utter confusion,
caused by overcrowding of the spectrum, were not to occur.
In consequence, it became necessary to study on an international
basis, the allocation of frequency bands to the various services
and hence, in turn, the study of the physical properties of radio
equipment, as well as of propagation media, also became urgently
required internationally, in order that experience and research
in the various countries could be put to the most efficient use.

As a consequence of this necessity, several international confe-
rences to consider the technical aspects of radio were held, with
a limited participation. It soon became clear that, in order to
achieve the most satisfactory collaboration between countries,
it would be necessary for these studies to be pursued by one body
on a universal basis. It was thus that, amongst the proposals
presented to the Radio Conference held in Washington in 1927,
there was one suggesting the organisation of an International
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Committee for the study of technical radio problems, this in analogy
with similar committees which were founded shortly before for
telegraphy and telephony.

The substance of this proposal was adopted by the governments
meeting in Washington, representing practically all governments
which had, or were likely to have, radio services. Hence, when
the Washington Convention came into force on Ist January 1928,
the C.C.I.R. was constituted as essentially a governmental body,
although, because radiocommunications were in some countries
in the hands of private companies, such companies were also
authorized to participate in its work.

From 1928, up to the beginning of the Second World War,
the C.C.I.R. operated through the services of the various Member
Governments. Thus, whilst it held plenary assemblies which
were organized by the old « Bureau International Télégraphique »
in Berne, between plenary assemblies the replies to the questions
on its programme were collected by the governments which had
agreed to act as centralizing agencies for these questions.

This arrangement proved satisfactory up to and including the
Fourth Plenary Assembly held in Bucharest in 1937. However,
at the Atlantic City Plenipotentiary and Radio Conferences held
in 1947, the structure of the International Telecommunication
Union and, in particular, of the International Radio Consultative
Committee, as one of the permanent organs of this Union, under-
went considerable modification, in view of the further great
extension of telecommunication services in general, and radio
services in particular, during the Second World War.

For instance, at Atlantic City the International Frequency
Registration Board (L.F.R.B.) was created, which concerns itself
with the allocation of frequencies with a view to avo.ding inter-
ference between services operating in different countries.

The C.C.I.R., too, was made into a more permanent body and
a Specialized Secretariat, headed by a Director, and a Vice Director
specialized in broadcasting, was established, which Secretariat took
over the tasks previously assigned to the centralizing governments.

This Secretariat, with Headquarters at Geneva, is now entrusted
with the centralization and distribution of documentation on the
work of the C.C.I.LR., and also with the organisation and coordi-
nation of the work connected with its meetings.



In addition, the participation in the work of the C.C.I.R. was
somewhat extended by the admission of manufacturers of radio-
communication equipment to participate in the work of the
C.C.I.LR. Study Groups, while, recognizing the ever-increasing
importance of international collaboration in other fields which
are also interested in radiocommunications, international organi-
sations — and particularly the United Nations and its specialized
agencies — were also admitted to participate in the work of the
C.C.I.LR. in the quality of observers.

The subjects for study, decided upon by the Plenary Assembly,
were no longer the responsibility of certain governments, but were
assigned to one of the — originally 13, now 14 — Study Groups,
set up under international Chairmen and Vice-Chairmen to consider
specific aspects of radiocommunication problems. The findings
of the Study Groups are then communicated to the Plenary
Assembly, which is empowered to make recommendations and
issue reports on these matters for the information of all concerned
with radiocommunications. Moreover, the findings of the Plenary
Assembly are also to a great extent responsible for the technical
bases on which the Radio Regulations are founded. (In the
Radio Regulations the rules are laid down for international radio
communications in its different forms).

From the above it will be seen that the C.C.I.R. is essentially
a governmental body, although, under certain conditions, other
interested bodies are admitted to participate in its work, while,
of course, numerous representatives of scientific, technical and
industrial interests are included in the delegations of the various
governments at C.C.I.R. meetings.

It will also be clear that the C.C.I.R. occupies an intermediate
position between the abstract scientific studies, such as those
pursued by the U.R.S.I., and the practical application of radio
in its widest sense, which may be considered to be the primary
occupation of radiocommunication agencies and manufacturers.

The C.C.L.R. is, by the nature of its work, highly interested
in U.R.S.I. activities and existing relations between the two
organisations, through official and personal channels, are therefore
most useful to the C.C.L.R.
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In fact, it may be said that the C.C.I.R. is a forum where inter-
national theoretical and practical interests meet, its basic purpose
being to develop radiocommunications throughout the world,
including outer space.
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XII"™ GENERAL ASSEMBLY

In « L’Onde Electrique » (July 1958, n° 376) an important series
of articles from French Delegates to the XIIth General Assembly
of U.R.S.I. have been published.

The XIIth General Assembly : B. DEcAaux.

Radio Measurements and Standards : P. ABADIE.

Tropospheric Radio-Propagation : F. pu Caster, P. MisME,
J. VoGE.

Ionosphere : D. LEPECHINSKY.

Radio Noise of Terrestrial Origin : R. RivaurLrt.
Atmospheric Radio-Noise : G. FoLpEs.
Radio-Astronomy : M. LAFFINEUR.

Radio Waves and Circuits : J. LoCHARD.

Radio Electronics : A. BLANC-LAPIERRE.



— 10

DISTRIBUTION OF PUBLICATION
AND NEW SCALE OF SUBSCRIPTION

The following letter has been sent to all National Committees :
January, bth 1959.
Dear Mr. Chairman,

I want to recall that consequently to the decision of the Board
of Officers of U.R.S.I. (see Information Bullelin, n°® 111 and my
letter n© 992 of July 31st, 1958) the free distribution of the Informa-
tion Bullelin and of U.R.S.I. administrative publications will
be made from January 1Ist, 1959, onward according to the following
scale :

Category Number of free copies
1 1
2 10
3 20
4 40
) 80
6 160

I want to inform you that several National Committees have
given their formal agreement on the category in which they decided
to adhere to U.R.S.I. They are as follows :

Country Category Country Category
Australia 3 Morocco 1
Austria 2 Netherlands 3
Canada 4 Norway 1
Czechoslovakia 2 Poland 3
Denmark 1 Spain 2
Finland 1 Sweden 2
Germany 5 Union of South Africa 2
Greece 2 U.S.S.R. 6
India 2 United Kingdom 6
Italy 4 United States of America 6
Japan b Yugoslavia 3
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I would be most thankful to those National Committees who
have not yet informed me of the category to which they have
decided to adhere, to send me such information as soon as possible.

On the other hand, some Committees receive more copies of
the Information Bulletin that those to which they are entitled
according to the new rules (Australia, Austria, Finland, Italy,
Morocco, Norway, Poland, Sweden). I beg these Committees
to let me know whether they wish to receive the same number of
copies as before and in this case whether they agree to subscribe
at the price fixed for National Committees, i.e. B. F. 187,50 or
$ 3.75.

Committees for which the Bulletin is sent directly by my office
are kindly requested to inform me of the modifications they wish
to bring to the lists previously used (Austria, Belgium, Denmark,
Finland, Germany, Greece, Morocco, Norway, New Zealand,
Spain).

It is obvious that National Committees receiving a number
of free copies not reaching the number they are entitled to, may
if they wish increase the number of copies (Canada, Japan, Spain,
United Kingdom, U.S. A., U.S.S. R.).

In thanking you for the consideration you will give to this
letter,

I remain,
Sincerely yours,
HeRrBAYS,
Secrelary General.

Switzerland

The Swiss National Committee has informed the U.R.S.I. General
Secretariat of its decision to adhere to category 2.



NATIONAL COMMITEES

Czechoslovakia

SYMPOSIUM ON THE PROPAGATION
OF ULTRA-SHORT WAVES

The Czechoslovak National Committee of U.R.S.1., in conjunc-
Ltion with the Institute of Radio Engineering and Electronics of the
Czechoslovak Academy of Sciences, organized a symposium on the
Propagation of Ultra-short Waves, which was held in Liblice
Castle near Melnik during November 10th-12th, 1958. The items
treated were :

1. Beyond the horizon tropospheric propagation,
2. Propagation in radar and direction finding,

3. Ionospheric propagation of ultra-short waves,
4. Apparatus used in propagation research.

The symposium was attended by about 80 Czechoslovak scien-
tists ; 13 guests from 5 other countries were also present. The
following papers were given and discussed at the symposium
(Czechoslovak speakers, unless otherwise indicated) :

Dr. U. Kunn (G.D.R.) : Propagation in the 1200 Mc band.

Dr. R. ScuineManN (G.D.R.) : Signal-amplitude and fading
distribution at 10 cm wavelength as a function of antenna-
pattern azimuth.

A. I. KanuiNin (U. 8. S. R.) : A theory of coherent scattering in the
troposphere.

I. A. Gusvarinsky (U. S. S. R.) : Signal distortion in tropospheric
propagation beyond the horizon.

Ing. P. BEckMANN : Propagation beyond the horizon by reflection
from rough layers.
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Prof. G. A. ZeyvTLENok (speaker), Prof. M. P. DortuknANOV,
Dr. K. C. MuravyEv, Dr. V. V. Prasukov, Dr. I. N. FomIcHEV,
Dr. A.Z. Frapin (U. S. 8. R.) : Research work of the Leningrad
Electrical Communications Institute in tropospheric propa-
gation beyond the horizon on the experimental path Lenin-
grad-Petrozavodsk.

Ing. A. WEBER : Some problems of centimetre-wave propagation
mel in radar engineering.

Prof. Ing. Dr. B. KvasiL : On the possibility of detecting radio-
active aerosols by radar.

Ing. P. BEckmaNN : The height-error in radar measurements due
to propagation.

B. Cayri. : On the depolarisation of back-scattered electro-
magnetic waves.

Ing. J. Poxorny : A graphical method for computing Fresnel
coefficients.

Prof. Ing. Dr. G. MEGLA (G.D.R.) : On the applicability of passive
direction-changing mirrors in radio engineering.

Ing. V. Brana : The polarisation of VHF direction finders and
errors caused by their environment.

Dr. E. Cuvoskova : Propagation of signals from artificial earth-
satellites from the antipodes.

Ing. L. Triskova : Reflection of frequencies exceeding the MUF
from the space ionised by artificial earth-satellites.

Ing. M. Skop : Propagation via the Es layer in television band I.

J. Haskova, J. Mrazek : On the correlation between the nocturnal
Es layer and geomagnetic activity.

Ing. Dr. J. Grosskorr (G.F.R.) : Equipment for the evaluation
of statistical processes in the propagation of electromagnetic
waves.

Ing. J. HrycEY : An instrument for the evaluation of the signal
amplitude distribution.

Ing. J. KKarprinsky : Equipment for continuous recording of VHF
field strength.

The symposium proved very successful. Representatives of
three Eastern and three Western countries participated in both
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the professional and social programmes of the symposium, which
thus also helped to promote friendship among the scientists of
different countries.

France

MEMBERSHIP OF THE BOARD

The French National Committee on Scientific Radio, at its
General Assembly, elected the followiag personalities to the
Board which will hold office until December 1961 :

Presidenl : General A. ANGOT.

Vice-Presidents : Mrs. P. BEsson,
R. Rivaulr,
E. Vassy.

Secrelary General : Mr. J. VoGE.
Treasurer : Mr. P. ABADIE.

Mr. DEcaux, Past President, was elected as Honorary President
of the Committee.

India

REPORT OF THE NATIONAL COMMITTEE
PREFACE

This is the official report of the Indian National Committee
of the U.R.S.I. on work done in India during 1955-57 in the various
Commissions of the U.R.S.I. The reports have been prepared
by the following scientists :

Commission I : Mr. CG. S. Rancan, National Physical Laboratory,
of India, New Delhi 12.

Commission III : Professor S. K. Mirra (Official member for
Commission III) University of Calcutta, Calcutta.
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Commission IV : Professor S. V. CHANDRASEKHAR Alva (Official
member for Commission IV), Principal, L. C. College,
Ahmedabad 9.

Commission V : Dr. A. P. Mitra (Official member for Commis-
sion V), National Physical Laboratory of India, New Delhi 12.

Commission VI : Mr. B. V. Barica (Official member for Commis-
sion VI), Broadcasting House, All India Radio, New Delhi.

Commission VII : Dr. K. 8. Krisunan (Official member for Com-
mission VII) Director, National Physical Laboratory of India,
New Delhi, 12, and Dr. Amarjit Sincu, National Physical
Laboratory of India, New Delhi 12.

No report is given on Commission II since, for this field, no
new results have been achieved. However, there have been
some analysis on the cases of anomalous propagation of micro-
waves observed during the Second World War, and more recently
line-of-sight propagation experiments are being carried out by the
National Physical Laboratory at 2000 Mec/s from Mussorie to
Roorkee (a distance of about 80 km).

A. P. MITRA,

Secrelary, Indian Nalional Commitiee

for the U.R.S.I.

Commission I. — Radio measurements and standards

Prepared by Mr. C. S. RANGAN

1. — TiME AND FREQUENCY STANDARDS

The establishment of a Standard Frequency and Time Trans-
mission Centre at New Delhi was taken up by the National Physical
Laboratory of India early in 1956. A primary standard quartz
crystal clock was put into operation in June 1956. The associated
equipments such as frequency dividers, frequency multipliers,
seconds pulse generator, comparators, etc. were constructed.
The regular check up of the accuracy of the present standard
is being carried out with the signals received from other standard
frequency transmission centres. The receptions of J.J.Y. at
15 Mc/s and W.W.V.H. at 10 Mc/s are good, particularly towards
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the evening. W.W.V. is rather weak for taking any precise
measurements. An electronic counter chronograph and a chrono-
scope having a resolution of 1/10 millisecond, are being used for
the time comparison. The complete set up for the establishment
of a standard frequency transmission centre is being completed
presently. It is presumed that the experimental transmission
would begin early next year.

The equipments for the calibration of radio frequency signals
from O to 500 Mc/s have been constructed and put into operation
in the above section. The construction of a calibration system
up to 40 000 Mc/s using marker pips, will be completed shortly.

2. — THE MEASUREMENTS OF THE PROPERTIES OF MATTER
IN THE MIicROWAVE REGION

The measurement of the electrical properties of indigenous
materials like steatite, wax, shellac, ivory, etc. at 3 cm have been
carried out in the National Physical Laboratory of India. The
standing wave technique (1) has been utilised for the measurement
of K and tan & of solid samples, because of their medium and
high-loss range. For some of the low-loss materials, the cavity
technique was adopted using a Eg cylindrical cavity at 10 cm (2)
and a Hy, cylindrical cavity at 3 ¢cm (3). Some of the white and
green. marble found in the Rajasthan show low attenuation and
their use as supports in co-axial lines and microwave strips are
suggested. The effect of temperature on the dielectric loss of
different grades of shellac of high purity was also investigated (4).

A free space method (5) to measure the absorption coefficient
of polar liquids such as water, ethyl alcohol etc. was conducted
in the 1 c¢cm region. The measurement of I and tan § of some
solid materials in the 8 mm region are also being studied.

The absorption coefficients of several gases such as NH,, C,HCl,
CH,Cl, C,H;NH,, etc. at different temperatures in the 3 cm region
were measured by Mr. Krishnaji and his associates at the Univer-
sity of Allahabad (6, 7). The temperature and pressure variation
of the electric susceptibility was also measured for the CHj group
liquids (8).

The dielectric properties of thermoplastic resins of indigenous
origin was investigated by Dr. P. N. Sharma and his associates
at Lucknow University. The dipole moment and relaxation time
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of liquids such as phenol, chlorophenol, dinitrofluorobenzene, etc.
in the 3 c¢cm region using the wave guide as well as the cavity
resonator techniques has been determined by Professor Rangad-
hama Rao (9, 10, 11).

The pulse characteristics of a large number of low power vacuum
tubes was investigated (12) by Nath and Banerjee at the Institute
of Nuclear Physics, Calcutta. An extensive study on the tolerance
limits of resistors in binary scaling units was made by Chowdhury
and Banerjee (13).

Investigations on the design and development of electronic
wattmeters, suitable for low and high frequency power measure-
ments, were carried out (14, 15) by S. S. Banerjee at the Banaras
Hindu University. A sensitive microammeter connected between
the plates of two triodes operating in pushpull over the square
law region of their characteristics, has been used as the indicator
of power consumed, in the load circuit. The instrument was
calibrated with a standard electrodynamometer type of watt
meter at power frequencies.

3. — MISCELLANEOUS

The following two equipments have been designed and construc-
ted at the Institute of Radiophysics and Electronics, Calcutta.

a) A new type of capacitance meter wherein the capacitances
and power factors of small condensers can be measured directly
on two calibrated meters (12).

b) A wide band oscillator wherein the signal frequency can be
varied from 10 to 450 Mec/s by the turning of a single control,
the tuning element being a conical helixtype inductance (13).

REFERENCES
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Commission III. — Ionospheric radio

Prepared by Professor S. I{. MiTra

The report summarises Indian work carried out during 1954-56.
The main topics of research in the field of ITonospheric Radio are
listed below. This is followed by a brief outline of research under
each of these headings.

Much of the research is concentrated at the University of
Calcutta, at the Radio Propagation Unit of the C.S.I.R., New
Delhi, at the Research Department, All India Radio, New Delhi
and at the Physical Research Laboratory, Ahmedabad.
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Subjecls of Research :

Ionospheric Sounding and Data Coordination Work.
Tonospheric Predictions.

Tonospheric Absorption Measurements.

Physics of the Ionosphere.

U SO

The Tonosphere in Relation to Geophysical Phenomena.
Winds and Tides in the Ionosphere.

Other Works : e. g. Scatter Observations, Self-Gyro-interaction,
Triple-splitting, Polarisation.

s O =L

1. — IToNOSPHERIC SOUNDING AND DATA COORDINATION WORK

Regular ionospheric observations are, at present, being made
in India at seven statious (). These are : Delhi, Bombay, Madras,
Tiruchirapalli (All India Radio), Haringhata (Calcutta, Institute
of Radiophysics and Electronics, University of Calcutta), Ahme-
dabad (Physical Research Laboratory) and IKodaikanal (India
Meteorological Department). At Haringhata, Ahmedabad and
KKodaikanal automatic sweep frequency recorders are in operation.
The rest employ manual recorders. Data coordination work is
done at the Radio Propagation Unit, New Delhi, and detailed
data are published in the form of monthly bulletins (RRC-A Series).

2. — loNospPHERIC PREDICTION

lonospheric predictions for the East Zone, prepared six months
in advance, are issued every month (RRC-B Series) by the Radio
Propagation Unit at Delhi. The prediction procedure used is in
some respects similar to that used in the C.R.P.L., U. 5. A. For
the prediction of sunspot numbers the procedure adopted, is,
however, different from the current procedures elsewhere. This
procedure is empirical in nature and is based on the behaviour
of the past 18 solar cycles.

At Calcutta the methods of prediction of ionospheric charac-
teristics and the probable sources of error have been critically

(1) The eighth station at Trivandrum (magnetic dip = 0°) has recently
been initiated.
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examined (Baral, 1956). The systematic errors that are found
to occur in the predicted values of fo and M for the various iono-
spheric layers are found to be due to (i) error in forecasting the
sunspot numbers, (ii) error in the assumed laws of diurnal, seasonal
and solar cycle variations of the characteristics and (iil) errors
due to the imperfect knowledge of the geographical variations of the
characteristics. As determination of exact laws of wvariation,
taking all the factors into account has not yet been possible,
it is concluded that the method of extrapolation of the trends
is preferable to that of computation with the approximate laws.
The law of geomagnetic control on which the F2 layer predictions
are based is found to be different for difterent hours of the day.
Hence it is suggested that predictions should be made in G. M. T.
rather than LMT.

3. — JoNOSPHERIC ABSORPTION MEASUREMENTS

(a) Pulse method. — Four stations will be in operation during
the Geophysical Year. Work has already been started at Delhi
(All India Radio) where mid-day absorption at 5 Mc/s is recorded
daily. The other stations will be Haringhata (Calcutta), Waltair
(Andhra University) and Ahmedabad.

(b) Oblique incidence method. — Field strength measurements
over a complete solar cycle have been made at Delhi of trans-
missions from Madras, Bombay and Calcutta Short wave trans-
mitters of All India Radio (S. N. Mitra and Srivastava, 1955, a, b).
The measure values of sky wave field intensities do not agree
with those calculated by C.R.P.L. and the S.P.I.M. methods.

(¢) Cosmic noise method. — Three stations will be in operation
during the I.G.Y. namely : Delhi (Radio Propagation Unit,
Ahmedabad and Madras (Madras Institute of Technology).

4, — Pnuysics oF THE lONOSPHERE

(a) Methods of determination of height distribution of ionizalion
from P’-f records. — The various methods, that have been deve-
loped in recent years for the determination of true height distri-
bution of ionization from P’-f records have been examined and
applied to P’-f records obtained at Haringhata (A. K. Sana, 1956).
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It is concluded that for routine work Ratcliffe’s method is quickest,
though, under some restricted conditions, Kelso’s method gives
more accurate results. Methods taking into account earth’s
magnetic field lead to corrections which are of the same order as the
limits of observational error. The complications involved in
such computations for magnetic latitude of Calcutta are therefore
not warranted.

(b) Rate of electron produclion (q) and recombinalion coefficient ().
— The anomalous negative and zero values of ¢ and o that are
sometimes obtained when they are computed from the diurnal
variation of maximum electron density (Nm) are found to disappear
when computed from the diurnal variation of total electron
content (n) below the level of maximum ionization (Datta, 1957).
The values of n have been obtained for a number of quiet days
from P’-f records obtained at Haringhata (Calcutta) by the method
of Ratcliffe.

It is observed that the anomaly of the midday dips in the
diurnal variations of ¢ and « persists even with the above compu-
tations, though less markedly. This may be ascribed either to
vertical ion drifts (Skinner and Wright) or to the diurnal tempe-
rature variations (Lepechinsky).

Assuming that the recombination coefficient falls off at an
exponential rate, a method has been suggested for determining
the value of o at the maximum ionisation density height from the
recombination rate in the unit column below the maximum ioni-
zation.

(¢) Intermediale layers between E and F'1 layers. — At Haringhata
(Calcutta) E2 layer reflections are regularly observed in the after-
noon records. The E2 layer trace first appears as a «ridge » in the
F1 layer trace and then moves downwards to the normal E layer
height, ultimately forming sporadic ionization at this height
(Saha and Roy, 1955, a, b). Similar phenomena are also observed
at Ahmedabad (Rastogi, 1954, 1956). E2 layer is also regularly
observed at Ahmedabad during the early morning hours. Al
Calcutta, however, early morning records show E2 layer trace
only during the equinox months. At Ahmedabad another layer
(distinct from the E2 layer) at about 125 km is also sometimes
observed.
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(d) Abnormal night time records. — Abnormal night time records
include spread F echoes and parallel F layer traces (distinct from
multiple echoes). Strong correlation of the spread F echoes with
magnetic activity has been observed at Haringhata and at Kodai-
kanal. No such correlation could be found in the case of F layer
double traces at Calcutta.

(e) Sunrise effect. — At Calcutta, attempt has been made to
explain the sunrise effect delay from the observation of the time
of « sunrise effect » (increase in ionization following sunrise) (Baral,
1955). It has been found that the tilt of ionospheric region on
the two sides of the « sunrise line » determines the amount of the
delay.

(f) D and E layer models. — Work on this topic has been carried
out at Delhi (R. P. U.) (A. P. Mitra, 1955). A new method has
been developed by which the relative amounts of D and E region
absorption in any medium and short wave observation may be
determined purely on physical basis. The method utilises the
concept of relaxation time in ionospheric levels and rests on the
fact that the relaxation time at the D-region levels is appreciably
different from that at the E-region level.

The D-layer model by A. P. Mitra and the E-layer model by
R. E. Jones have been revised on the basis of current experimental
data at low, medium and high frequencies. For the D-region the
maximum electron density for overhead sun. for medium latitudes
appears to be around 2 x 103/cm?.

(9) Ozygen Dissocialion. — A new method has been developed
at Delhi (R. P. U.) for the study of oxygen dissociation from experi-
mental determinations of the effective-recombination coefficients
at night as a funcltion of height (A. P. M1TRA, 1956). From the latter,
values of A, negative ion to electron ratio is derived. The magni-
tude of A at any height will be controlled by the rate coefficient of
these various reactions but will also depend on the concentrations
of O and O, at these heights. Values of , the fraction of the disso-
ciation, from 80 to 110 km have been deduced in this way.

(k) Collisional frequency measurements. — The effective collisional
frequency in the I region over Calcutta has been computed from
measurements of reflection coefficient of the region and has been
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found to be of the order of 4 X 103 per sec per electron (Datta, 1955).
An attempt has been made to find out how the collisional frequency
varies with height.

-

5. — THE JONOSPHERE IN RELATION
TO OTHER GEOPHYSICAL PHENOMENA

(a) Solar tonospheric relationships. — The variations of the E and
F1 layers in different seasons and phases of the sunspot cycle
were studied at Ahmedabad. The F1 layer at low latitudes seems
to share the abnormal behaviour of the F2 layer.

An experimentally linear relationship between the sunspot
number and foF2 has been suggested for the ionospheric stations
run by the All India Radio (Roy, 1956).

At Delhi (R. P. U.) efforts have been made to study the noon
bite-out at equatorial latitudes and on the determination of S
and D, variations for stations in India (Sharma and A. P. Mitra,
1956). Pronounced asymmetry in the bite-out has been observed
and certain relationships have been established between the magni-
tude of asymmetry and the sunspot number and geomagnetic
coordinates of the station concerned.

(b) Eclipse observalions. — Observations during the solar eclipses
of 30th June 1954, 20th June 1955 and 14th December 1955 have
been taken at several stations in India (Saha et al, 1955 ; Rastogi
and Sheriff, 1955 ; Rastogi, Sheriff and Nanda, 1956 ; Bhargava,
1955 ; Banerjee, Surange and Sharma, 1955). Observations
include vertical incidence sounding, field strength measurements
of broadcast transmissions and absorption measurements. Pro-
nounced optical effects have been reported from most places
while some claim to have established the presence of corpuscular
effect on the F2 region.

(¢) Thunderslorms and sporadic E. — Following the report by
S. K. Mitra, at the 1954 meeting of the Mixed Commission on the
Ionosphere, on the increase of E, ionisation during the onset of
nor’westers, observations at Calcutta have been continued. Similar
effects have been reported also from Ahmedabad (Rastogi, 1957).

6. — Winps AND TIDES IN THE [ONOSPHERE

Ionospheric drift measurements are being made at Ahmedabad
and Waltair (Andhra University). Two more stations are planned
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for the I.G.Y., namely Haringhata (Calcutta) and Delhi (A.1.R.).
Spaced aerial technique will be used in all the stations.

A four spaced-receiver method of measuring movements in the
ionosphere is being developed at Waltair (Rao, 1957). This
technique is superior in some respects to the usual three spaced-
receiver method.

Attempts have also been made at Banaras (Hindu University)
(Subhadramma, 1955-56), at Delhi (A.I.R.) and at Waltair to
measure the velocity of ion clouds from observations on random
fading of oblique incidence continuous wave radio signals.

Studies have been made at Ahmedabad of the lunar tide in the F2
layer critical frequencies and heights (I{atodia and Ramanathan,
1956). A reversal in the phase of the lunar tide variations is
observed between the latitudes of Bombay and Madras.

Some studies on the solar tides have also been carried out at
Delhi (A.I.R.) and at Kodaikanal (Thiruvengadathan, 1956).

The « 150 km echoes» observed at Pennsylvania at 150 kc/s
had been attributed to effects of vertical drifts (Peiffer and Mitra).
This work has been extended by N. M. Rao and A. P. Mitra at
Delhi (R. P. U.), by including nocturnal ionization values which
had been neglected in the earlier work.

7. — OTHER WORKS

(@) Scaller Observations. — Scatter observations are made at
Banaras on the following lines :

(i) Diurnal and seasonal variations of the intensity of back-
scattered signals.

(ii) Angle of arrival of the downcoming scattered signals.

(iii) Frecquency limit of the scattered signals in the preseuce of
“sporadic E.

(b) Self-gyrointeraction. — An experimental study has been
carried out on selfgyrodemodulation (Mitra, S. N., 1955) in the
ionosphere utilising the net-work of medium wave transmitters
of All India Radio. The gyrofrequency has been determined
from the maximum demodulation that occurred in propagation
through the ionosphere. This works out to be 1.02 Mc/s. It has
also enabled the evaluation of earth’s magnetic field at iono-
spheric heights which comes out to be 0.36 oersted at E layer.
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Further experimental work was conducted on the wvariation of
self-gyrodemodulation with different depths of impressed modu-
lation and with different modulating frequencies.

(¢) Triple-splilling. — Some records of magneto-ionic triple
splitting obtained at Delhi (A.I.R.) have been analysed (Mitra,
S. N. 1955). It has been suggested that the occurrence of triple
splitting at low geomagnetic latitude may be due to the longitudinal
propagation of the ordinary ray.

(d) Polarisation. — Some experimental studies on the polarization
characteristics of the echoes from the ionospheric layers have
been made at Calcutta using an improved type of radio polari-
meter worked in conjunction with a high resolution radiosonde
(Verma and Roy, 1956). The high resolving limit of the equipment
has made it possible to record the true polarization patters of the
echoes due to normal reflection and those due to irregularities in
the ionized regions. A method had been indicated for the iden-
tification of the thin layer type of Es echoes from other types
on the basis of their polarization characteristics.

Some work has also been done at Banaras on the polarization
of downcoming waves from some medium and short wave broadcast
stations.
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Poland
MEMBERSHIP OF THE NATIONAL COMMITTEE

President : Janusz Groszkowski, Prof., Dr., Vice-President of the
Polish Academy of Sciences.

Secretary : Krystyn BocHENEK, Dr., Polish Academy of Sciences.

Members : Paul Szurkin, Prof., Dr., member of the Polish Aca-

demy of Sciences ;

Wilhelmina IwaNowska, Dr., Prof., University of
Torun ;

Stefan Manczarski, Prof., Polish Academy of Sciences ;

Stanislav Ryzxo, Dr., Prof., Warsaw High Technical
School ;

Stefan Jarxowski, Institute of Telecommunications ;

Stefan Jasinski, Institute of Telecommunications ;

Roman Kurikowskr, Dr., Warsaw High Technical
School ;

Bohdan Paszkowskr, Warsaw High Technical School ;
Jerzy SEIDLER, Dr., Gdansk High Technical School.

Switzerland
ANNUAL MEETING

The Swiss National Committee held its annual meeting on
November 7th, 1958, at Neuchétel. The scientific programme
was devoted to the delermination of lime and frequency. The
following papers were submitted and discussed in presence of
representatives of science and technics :

1. Problémes généraux de la détermination de la fréquence et de
I’heure. J. Rosser, Université, Neuchatel.

2. Die Atomuhren und ihre Arbeitsweise (Beschreibung der
verschiedenen, in Neuenburg und anderswo vorhandenen Arten).
J. Bonanomi, Laboratoire Suisse de recherches horlogéres,
Neuchatel.
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3. Technik der atomaren Frequenz- und Zeitbestimmung.
P. KartascHorr und J. peE Prins, Laboratoire suisse de
recherches horlogéres, Neuchatel.

4. Problémes de I'heure astronomique. W. ScHULER, Observatoire,
Neuchatel.

b. Signaux horaires et fréquences étalons. Cu. Wysgr, Observa-
toire, Neuchétel.

6. Der Zeitdienst der schweizerischen Post-, Telegraphen-, und
Telephonverwaltung. K. BonrReN, Generaldirektion, P.T.T.,
Bern.

After the meeting, the participants visited the Laboratoire
suisse de recherches horlogéres and the Astronomical Observatory
of Neuchatel.

The papers presented will appear in extenso in the Bullelin
Technique P.T.T. of January 1959.

United States of America

MEMBERS OF THE NATIONAL COMMITTEE
FOR THE YEAR 1958-1959

The following corrigenda and addenda are to be brought to the
list published in Information Bulletin, n° 109, page 9.

To be added :
Mrs Helen E. HarT, Administrative Secretary.

Maj. Gen. Harold W. GranT, Directorate of Communications-
Electronics, U. S. Air Force, Room 5B479, The Pentagon,
Washington 25, D. C.

Mr. Allen H. Scuoorey, Code 5000, Naval Research Laboratory,
Washington 25, D. C.
To be deleted :
Rear. Adm. H. C. Brurton,
Maj. Gen. Alvin L. PAcHINSKY,
Dr. R. M. Pace.



— B -

JOINT MEETING
OF THE U.R.S.I. NATIONAL COMMITTEE
AND THE INSTITUTE OF RADIO ENGINEERS

Pennsylvania State University, October 20, 21, 22, 1958

[3)]

10.

11.

PAPERS SUBMITTED TO THE MEETING

ConaissioN 11

Propagation characteristics of 2.15 mm radio waves — C. W. TOLBERT,
C. O. Brirt, A. W. StraITON, Electrical Engineering Research Labo-
ralory, The University of Texas, Austin, Texas.

. Mean-squared-error of a band-limited long line-of-sight radio link

affected by atmospheric turbulence — Dimitri S. BueNoro, Depl.
of Electrical Engineering, Columbia Universily, New York.

The phase instability in a microwave ground link — Rabindra N. GHOSE,
The Ramo-Wooldridge Corp., Los Angeles 45, California.

Tropospheric motions observed in rapid beam-swinging experiments —
A. T. WATERMAN, Jr., Stanford Eleclronics Laboralories, Stanford
Universily, Stanford, California.

Power spectra of temperature, humidity and refractive index from
tethered balloon measurements E. E. Gossarp, U. S. Navy Elec-
tronics Laboralory, San Diego, Cualifornia.

. Trans-horizon UHF radio field characteristics as a function of the

meteorological scale of influence — W. F. MoLER, U. S. Navy Elec-
tronics Laboratory, San Diego, California.

Radar terrain cross-section at microwave frequencies — D. R. Bianco,
C. S. Morris, The Johns Hopkins University, Applied Physics Labo-
ratory, Silver Spring, Maryland.

Effect of antenna beamwidth and upper-air wind velocity on fading
of 4 kme waves propagated beyond the horizon — D. C. Hocg,
L. R. Lowry, Bell Telephone Laboratories, Holmdel Radio Laboralory,
Holmdel, New Jersey.

. Comparison of short-term fading at 41 10 and 460 Mc/s in propagation

beyond the horizon — D. C. Hocc, L. R. Lowry, Bell Telephone
Laboratories, Holmdel Radio Laboratory, Holmdel, New Jersey.

Propagation into the twilight region by guided modes contained in the
normal air by partial reflections — Thomas J. CarrorLL, Rose
M. Ring, Air Force Cambridge Research Cenler, Bedford, Massa-
chusetts.

Spectral analysis of dual frequency multirange beyond-the-horizon
microwave scattered fields — N. R. Orrwein, U. S. Navy Eleclronics
Laboratory, San Diego, California.
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14.
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Dual-frequency multi-range overwater measurements of beyond-the-
horizon microwave scattered field strength — R. U. F. Hopxins,
U. S. Navy Electronics Laboralory, San Diego, California.

Sweep-frequency studies in beyond-the-horizon propagation — W. H.
KumMER, Bell Telephone Laboralories, Holmdel, New Jersey.

Reciprocity and scattering by rough surfaces — W. S. AMENT, Naval
Research Laboratory, Washington D. C.

Coywission I11

Statistical methods in radio wave propagation — W. C. HOFFMAN,
the Rand Corp., Santa Monica, California.
On scattering of waves by random distributions of tenuous objects —

V. Twersky, Sylvania Electronic Defence Laboratory, Mounlain
View, California.

Aeronomic conditions in the thermosphere — Marcel NicoLET, Iono-
sphere Research Laboratory, The Pennsylvania State Universily,
University Park, Pennsylvania.

. Early results from the equatorial close-spaced chain of vertical sounding

stations — R. W. Knecut, D. W. Scurrrr, Nalional Bureau of
Standards, Boulder, Colorado.

. Study of vertical drift in the F region from true height profiles —

S. CHANDRA, J. J. GiBBons, E. R. SCHMERLING, lonosphere Research
Laboratory, The Pennsylvania Stale Universily, University Park,
Pennsylvania.

. Some effects of strong blast waves upon the ionosphere — Fred B.
Daniers, Arthur K. Harris, U. S. Army Signal Research and
Development Laboratory, Fort Monmoulh, New Jersey.

. Rocket studies of arctic ionosphere — J. C. SEppon, J. E. JACKSON,
U. S. Naval Research Laboratory, Washington D. C.

. A versatile computer program for obtaining refractive indices and

polarizations from the Appleton-Hartree equations — E. A. MEcHTLY,
L. M. MeixserL, J. J. GisBons, Ionosphere Research Laboralory,
The Pennsylvania State Universily, University Park, Pennsylvania.

. Coefficients for the rapid reduction of i’-frecords to N-h profiles without

computing aids — C. A. VENTRICE, E. R. SCHMERLING, lonosphere
Research Laboratory, The Pennsylvania Slate Universily, Universily
Park, Pennsylvania.

Prediction of lower frequency limits for F-layer oblique transmissions
by direct ray and by Pedersen ray — B. Furrton, O. Sanpoz, E.
WARREN, Defence Research Telecommunicalions Establishment, Defence
Research Board, Ottawa, Canada.

The oblique propagation of long and very long waves, Abnormal
phenomena associated with great geomagnetic storms — J. S. BEL-
ROSE, Defence Research Telecommunications Establishment, Defence
Research Board, Ottawa, Canada.
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19,
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Angular scintillations of Cassiopeia — B. Nicuors, J. L. Rosson,
Cornell University, Ithaca, New York.

Observations of the zenith angle dependence of radio star scintillations
al Manchester, England and College, Alaska — C. GorpoN LITTLE,
Geophysical Instilule, Universily of Alaska, College, Alaska.

Comparison of phase and amplitude radio-star scintillations with other
ionospheric phenomena — Robert S. LAWRENCE, National Burean
of Standards, Boulder, Colorado.

Incoherent scattering of radio waves by free eleclrons with applications
to space exploration by radar — W. E. Gorpon, Cornell Universily,
Ithaca, New York.

A theory of electrostatic fields in a non-homogeneous, non-isotropic
conducting medium, with application to the ionosphere — Donald
FarrLeEY, Jr., Cornell University, Ithaca, New York.

Evidence for a 200 Mec ionospheric forward scatter mode associated
with the earth’s magnetic field — J. L. HEriTAGE, S. WEISBROD,
W. J. Fay, Smyth Research Associales, San Diego, California.

The simultaneous observation of meteor echoes over a 12560 km path
at two VHF frequencies — M. L. MEeExs, Jesse C. James, J. B.
BERRY, Georgia Institule of Technology, Atlanta, Georgia.

Wave propagation through ionized gases — F. J. TiscuER, The Ohio
Slate Universily Columbus, Ohio.

CoamissioN 1V

. Precipitation static on modern aircraft — Philip W. Coucn, Communi-

cation and Navigation Laboralory, Wright Air Development Cenler,
Wright-Patterson Air Force Base, Ohio.

. On the electrostatic theory of lightning discharges — Heinz W. IKAsE-

MIR, U. S. Army Signal Engineering Laboratories, Fort Monmoulh,
New Jersey.

. Amplitude probability distribution measurements of atmospheric radio

noise from 13 kc to 20 Mc — W. Q. CricHLOw, C. J. ROUBIQUE,
‘W. M. BEERY, National Bureau of Standards, Boulder, Colorado.

. A graphical method of obtaining amplitude-probability distributions

from statistical moments of atmospheric radio noise — W. Q. CricH-
Low, A. D. SpauLpING, Nalional Bureau of Standards, Boulder,
Colorado.

. Some unusual features of the tornado oscillator that accompanied the

Blackwell tornado — Herbert L. JoNEs, Oklahoma State Universily,
Stillwater, Oklahoma.

. Recent results from the whistler-west I.G.Y. program — R. A. HELLI-

weLL, J. H. Crary, R. L. SmitH, W. T. KreEiss, Radio propagation
Laboratory, Stanford Universily, Stanford, California.
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11;
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13;
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Propagation of electromagnetic waves along a columnar ionic irregula-
rity — F. H. NorTHOVER, Carlelon Universily, Ottawa, Canada.

CoMMISSION V

. Developments in radio astronomy as shown by the Paris-Moscow meet-

ings — Prof. K. M. Si1eEGEL, Dept. of Eleclrical Engineering, University
of Michigan, Ann Arbor, Michigan, Prof. F. T. Happock, The
Observatory, University of Michigan, Ann Arbor, Michigan.

CommissioNn VI

. Geomagnetic-analytic theory of transition in electrical engineering —

E. FoLkE BOLINDER, Eleciromagnelic Radiation Laboratory, Air Force
Cambridge Research Center, Bedford, Massachusells.

Inductive probability in radar and communications — Leonard S.
ScuwaRTz, College of Engineering, New York University, New York,
N ¥

Capacity of channels with memory — George H. MyERs, Bell Telephone
Laboratories, Whippany, New Jersey.

. On the identity of absolute capacily and ergodic capacity of a discrete

stationary channel with finite memory — S. S. L. Cuang, College of
Engineering, New York Universily, New York, N. Y.

. Some practical aspects of signal-compression coding — Arthur E.

LaemMMEL, Microwave Research Institute, Polylechnic Institule of
Brooklyn, Brooklyn, New York.

. On synthesis of information networks — Robert Asu, Depl. of Electrical

Engineering, Columbia University.

. Proofs of some network theorems by topological formulas — S. L.

Haxivmi, W. MAYEDA, University of Illinois, Urbana, Illinois.

. A surface wave antenna paradox — F. J. ZuckgRr, Air Force Cambridge

Research Center, Bedford, Massachusells, A. F. Kay, Technical
Research Group, Inc., New York, New York and Somerville, Massa-
chusetls.

. Four-dimensional antenna systems — H. E. Suanks, R. W. BICKMORE,

Hughes Aircraft Company, Culver Cily, California.

A reciprocity relation for non-periodic fields — G. GouBau, Signal
Engineering Laboratories, Fort Monmouth, New Jersey.

The far fields excited by a point source in a dissipationless passive aniso-
tropic uniform wave guide — A. D. BRESLER, Microwave Research
Institule, Polytechnic Institute of Brooklyn, Brooklyn, New York.

The calculation of reflector antenna polarized radiation — Louis
E. RABURN, General Eleciric Company, Philadelphia, Pennsylvania.

High-frequency diffraction of electromagnetic waves by a circular,
aperture in an infinite plane conducting screen — S. R. SESHADRI,
Tar Tsun Wu, Gordon McKAay, Laboratory of Applied Science,
Harvard Universilty, Cambridge, Massachusells,



— 34 —

COMMISSIONS

Poland
OFFICIAL MEMBERS

Commission I : Prof. Dr. Janusz GROSZKOWSKI.
Commission II : Prof. Stefan MANCZARSKI.
Commission III : Prof. Stefan MANCZARSKI.
Commission IV : Mr. Stefan JARKOWSKI.
Commission V : Prof. Dr. Wilhelmina IwANOWSKA.
Commission VI : Prof. Dr. Paul SzuLKIN.
Commission VII : Mr. Bohdan PAszkowsxki.

United States of America
MEMBERS OF NATIONAL COMMISSIONS

Commission 1. — Radio Measurement Methods and Standards
Chairman : Mr. R. W. BEaTTY

Mr. R. W. Bearry, National Bureau of Standards. Boulder,

Colo. (NG)*
Mr. R. A. Brabpen, RCA Laboratories Division, Princeton, New
Jersey.

Mr. H. E. Bussey, Radio Standards Division, National Bureau
of Standards, Boulder, Colo.

Mr. E. W. CuariN, Federal Communications Laboratory, Laurel,
Maryland.

(*) Letters and figures within parentheses indicate whether member also
serves on the National Committee and/or another Commission.



— 35 —

. M. S. CorringTON, RCA Laboratories, Camden 2, New Jersey.
. G. A. Descuawmps, Dept. of Electrical Engineering, University

of Illinois, Urbana, Illinois. (6.1-3)

. G. F. ExcEn, National Bureau of Standards, Boulder, Colo.
. Rufus G. FeLLERS, Division of Electrical Engineering, Univer-

sity of South Carolina, 745 Sumter St., Columbia 1, South
Carolina. (NC)

. William F. GasrieL, Code 5203, Naval Research Laboratory,

Washington 25, D. C.

Prof. R. H. GeorcEe, School of Electrical Engineering, Purdue

Mr.
Dr.

Dr.

University, Lafayette, Indiana.

W. D. Georce, National Bureau of Standards, Boulder, Colo.
Eduard A. GerBer, U. S. Army Signal Engineering Labo-
ratories, Components Dept., Fort Monmouth, New Jersey.
Edward L. Ginzron, Microwave Laboratory, Stanford Univer-
sity, Stanford, Calif.

Prof. A. B. Giorpano, Dept. of Electrical Engineering, Polytechnic

Dr.

Mr.

Mr.

Dr.

Mr.

Mr.
Mr.

Dr.

Institute of Brooklyn, 85 Livingston St., Brooklyn 1, New
York.

E. W. Houcnron, Bell Telephone Laboratories, Murray Hill,
New Jersey.

D. M. Kerns, National Bureau of Standards, Boulder, Colo.
L. E. Norron, RCA Laboratories, Princeton, New Jersey.
A. A. OuiNeEr, Microwave Research Institute, Polytechnic
Institute of Brooklyn, 55, Johnson St., Brooklyn 1, New
York. (6.3)
B. M. Ourver, Hewlett-Packard Co., 270 Page Mill Road,
Palo Alto, Calif.

M. C. SeELBY, National Bureau of Standards, Boulder, Colo.
R. A. SopeErmAN, General Radio Company, 275 Massachusetts
Ave., Cambridge 39, Mass.

. M. C. Tuompson, Jr., National Bureau of Standards, Boulder,

Colo. (2)
T. E. Tice, Dept. of Electrical Engineering, Ohio State Univer-
sity, Quonset Hut No. 1, Columbus, Ohio.



Mr.

Mr.

Mr.

- BE

. Ernst WEBER, Microwave Research Institute, Polytechnic

Institute of Brooklyn, 99, Livingston St., Brooklyn, 1, New
York. (NC)

Charles E. WHiTE, Laboratory Services Section, Research and
Advanced Development Division, AVCO Corporation, Law-
rence, Mass.

Commission 2. — Tropospheric Radio Propagation

Chairman : Mr. I. H. GERks

E. W. AiLen, Jr., Federal Communications Commission,
7515, New Post Office Bldg., Washington 25, D. C. (NG, 4)

W. S. AmenT, Code 5271, Naval Research Laboratory,
Washington 25, D. C.

. L. J. AnxbpEersoN, Smyth Research Associates, 355D, Aero

Court, San Diego, 11, Calif.

. B. R. Bean, National Bureau of Standards, Boulder, Colo.
. George BirnBauwm, Hughes Research Laboratories, Hughes

Aircraft Co., Culver City, Calif.

. Wm. C. Boesg, Applied Physics Laboratory, Johns Hopkins

University, 8621, Georgia Avenue, Silver Spring, Maryland.

. H. G. Booxeggr, School of Electrical Engineering, Cornell

University, Ithaca, New York. (3)

. I{enneth Burringron, Bell Telephone Laboratories, Inc.,

Murray Hill, New Jersey.

r. Charles R. Burrows, Ford Instrument Company, Division

of Sperry Rand Corp., 31-10, Thomson Avenue, Long Island
City 1, New York. (5)

. Thomas J. CarrorL, Lincoln Laboratory, Massachusetts

Institute of Technology, P. O. Box 73, Lexington 73, Mass.

. James H. Cuissorm, Lincoln Laboratory, Massachusetts

Institute of Technology, P. O. Box 73, Lexington 73, Mass.

. C. M. Crain, Rand Corporation, Santa Monica, Calif. 1700

Main St.

. Arthur B. Crawrorp, Bell Telephone Laboratories, Box 107,

Red Bank, New Jersey.



Mr.

Mr.

Mr.

Dr.

— 37 —

. J. T. pE BeErTENCOURT, Pickard and Burns, Inc., 240 Highland

Avenue, Needham 94, Mass. (3)

. Arthur Lincoln Durkek, Bell Telephone Laboratories, Murray

Hill, New Jersey.

. B. M. Fannin, Electrical Engineering Dept., University of

New Mexico, Albuquerque, New Mexico.

. Harry Fing, Federal Communications Commission, Washing-

ton 25, D.

. John R. GeruarpT, Electrical Engineering Research Labo-

ratory, The University of Texas, Austin, Texas.

s, Irvin H. Gerxks, Collins Radio Company, Cedar Rapids,

lowa. (NC)

. William E. Gorpon, School of Electrical Engineering, Cornell

University, Ithaca, New York. (NC)

. Jack W. HerssTrEIT, National Bureau of Standards, Boulder,

Colo.

Isadore KA1z, Applied Physics Laboratory, Johns Hopkins
University, 8621, Georgia Avenue, Silver Spring, Maryland.
Martin Karzin, Electronics Consultant, Sheraton Building,
711, 14th, Street, N. W., Washington 5, D. C. (3)

Robert S. Kirsy, National Bureau of Standards, Boulder,
Colo.

. R. E. Lacey, Signal Corps Engineering Laboratory, Fort

Monmouth, New Jersey.

J. S. MarsuarLL, Department of Physics, McGill Uhiversity,
Montreal 2, Canada.

Prof. Richard K. Moorg, University of New Mexico, Albuquerque,

Mr.

Dr.

Mr.

New Mexico.

Robert B. Mucumorg, P. O. Box 455664, Air Port Station,
Los Angeles 45, Calif.

Philip Newwman, Electronics Research Directorate, Air Force
Cambridge Research Center, Attn. CRRK, L. G. Hanscom
Field, Bedford, Mass.

Kenneth A. Norrton, National Bureau of Standards, Boulder,
Colo. (NG)



Mr

Mr.

Mr.

Mr.

Mr.

Mr.

_ 38 —

. D. L. Rinewart, Code 5270, Naval Research Laboratory,
Washington 20, D. C.,

James F. Rocue, Massachusetts Institute of Technology,
Lincoln Laboratory, Lexington 73, Mass.

Thomas F. Rogers, Communications Laboratory, Electronics
Research Directorate, Air Force Cambridge Research Center,
L. G. Hanscom Field, Bedford, Mass.

. John B. SmyTH, Smyth Research Associates, 3065 Aero Court,

San Diego 11, Mass. (NC)

. Harold Staras, Radio Corporation of America, David Sarnoft

Research Center, Princeton, New Jersey.

. A. W. Strarron, Electrical Engineering Research Laboratory,

University of Texas, Austin 12, Texas.

. M. C. TaHompson, Jr., National Bureau of Standards, Boulder,

Colo. (1)

. L. G. TroLEsE, Smyth Research Associates, 30565 Aero Court,

San Diego 11, Calif.

. Alan T. Warerman, Jr., Applied Electronics Laboratory,

Stanford University, Stanford, Calif.

. Harry WexLER, U. S. Weather Bureau, Washington 25,

0, 6, (3)

. A. D. Wueeron, The Ramo-Wooldridge Company, 8820

Bellanca Ave., Los Angeles 45, Calif.

G. 8. Wickizer, RCA Laboratories, 140 Moriches Road
Riverhead, L. 1., New York.

C. H. Wircox, Hughes Aircraft Co., Research Laboratories,
Culver City, Calif.

Ming. S. Wong, 10 Evans St., Watertown, Mass.

Commission 3. — Ionospheric Radio Propagation

Chairman : Prof. Laurence A. MANNING

. William G. Apkr, Massachusetts Institute of Technology,

Lincoln Laboratory, Lexington 73, Mass.

. Vaughan Acy, National Bureau of Standards, Boulder, Colo.

. D. K. BaiLey, Page Communication Engineers, Inc., 710-
14th Street, N. W., Washington 5, D. C.



Dr.

_ 39 —

. Ross BaTEman, Page Communication Engineers, Inc., 710,

14th Street, N. W., Washington b, D. C.

. L. V. BErkNER, Associated Universities, Inc., 10 Columbus

Circle, New York 19, N. Y. (NG, 5)

. W. W. Berning, Ballistic Research Laboratory, Aberdeen

Proving Grounds, Aberdeen, Maryland.

. H. H. Beverace, RCA Laboratories, Inc., Rocky Point,

New York. (NG)

. Henry G. BookEer, School of Electrical Engineering, Cornell

University, Ithaca, New York. ()

. S. A. BowniLL, Pennsylvania State University, University

Park, Penn.
. K. L. BowLes, National Bureau of Standards, Boulder, Colo.

. R. N. Bracewerr, Stanford University, Stanford, Calif.

Radio Propagation Laboratory. (B)

Prof. Huntington W. Curtis, Thayer School of Engineering,
Dartmouth College, Hanover, New Hampshire. (4)
Fred B. Daniers, 170 Pinckney Road, Little Silver, New
Jersey.

Dr.

Mr.

Mr.

Lt.

[Kenneth Davies, National Bureau of Standards, Boulder,
Colo.

. J. T. pE BErrENcouRT, Pickard and Burns, Inc., 240 Highland

Avenue, Needham 94, Mass. (2)
. Howard Dervringer, 3900 Connecticut Avenue, N. W,
Washington 8, D. C. (NG)*
Frederic H. Dickson, Signal Radio Propagation Agency,

Fort Monmouth, New Jersey.
H. E. Dinger, Code 5416, Naval Research Laboratory,
Washington 25, D. C. (NG, 4)
Rolf B. Dvyce, Engineering Division, Stanford Research
Institute, Menlo Park, Calif.

. V. R. EsuLEmANN, Electronics Research Laboratory, Stanford

University, Stanford, Calif.

. H. Friedman, Code 7320, Naval Research Laboratory,

Washington 25, D. C.

. R. M. GarLeT, National Bureau of Standards, Boulder, Colo. (4)



Mr.
Mr.

Mr.

Mr.

Dr.

Mr.,

Mr.
Dz,

Mr.

Mr.

Mr.

Mr.

— 40 —

r. . W. GartLEIN, Department of Physics, Cornell Universily,

Ithaca, New York.

. G. J. Gassmann, Air Force Cambridge Research Center,

L. G. Hanscom Field, Bedford, Mass.
T. N. Gavutier, National Bureau of Standards, Boulder, Colo.

N. C. Gerson, Research and Advanced Development Sec.,
Electronics Research Laboratory, AVCO Manufacturing Corp.,
750 Commonwealth Ave., Boston, Mass.

. J. J. GiBnons, Ionosphere Laboratory, Pennsylvania State

University, University Park, Penn.
Simon GorLpman, Radio Corporation of America, 140 Moriches
Road, Riverhead, L. I., New York.

D. A. Heprunp, Raytheon Manufacturing Co., Wayland,
Mass.

Robert A. HerrLiwerr, Electronics Research Laboratory,
Stanford University, Stanford, Calif. (NG, 4)
J. E. Jackson, Code 7154, Naval Research Laboratory,
Washington 25, D. C.

George Jacoss, 607 Beacon Road, Silver Spring, Maryland.
Joseph Kapran, Department of Physics, University of Cali-
fornia, Los Angeles 24, Calif.

Martin Karzin, Electronics Consultant, Sheraton Bldg.,
711, 14th Street, N. W., Washington 5, D. C. (z)

Thos. Jos. Keary, U. S. Navy Electronics Laboratory,
San Diego 52, Calif.

. John M. Kerso, The Ramo-Wooldridge Corp., Bldg. b,

Room 815, P. O. Box 45564, Airport Station, Los Angeles 45,
Calif.

. Richard C. KirBy, National Bureau of Standards, Boulder,
Colo.

. M. Kuing, Institute of Mathematical Sciences, New York

University, Washington Square, New York 3, N. Y.
R. W. Kxecur, National Bureau of Standards, Boulder,
Colo.

Ray L. LeapaBranp, Stanford Research Institute, Menlo
Park, Calif.



— 41 —

Dr. C. Gordon LitTLE, Geophysical Research Institute, University
of Alaska, College, Alaska.

Prof. Laurence A. MannNinGg, Electronics Research Laboratory,
Stanford University, Stanford, Calif. (NG)

Dr. D. W. R. McKinLeEy, National Research Council of Canada,
Ottawa, Ont., Canada.

Dr. A. G. McNisH, National Bureau of Standards, Washington 25,
D. C.

Dr. A. B. MeineL, Yerkes Observatory, Lake Geneva, Wisconsin.

Dr. George H. MiLLmAN, Electronics Division, General Electric Co.,
Court St., Syracuse, New York. :

Dr. Donald H. MenzeL, Harvard College Observatory, Cambridge
38, Mass. (5)

Dr. H. R. Mimv~o, Cruft Laboratory, Harvard University, Cam-
bridge 38, Mass.

Dr. M. G. Morcan, Thayer School of Engineering, Dartmouth
College, Hanover, New Hampshire. (NG, 4)

Dr. Homer E. NEweLL, Jr., Code 7100, Naval Research Laboratory,
Washington 25, D. C.

Prof. B. Nicuors, Phillips Hall, Cornell University, Ithaca, New
York.

Mr. N. J. Ourver, Air Force Cambridge Research Center,
L. G. Hanscom Field, Bedford, Mass.

Prof. Leif OwreN, Associate Professor of Geophysical Research,
University of Alaska, College, Alaska. )

Dr. R. PExxporr, 148 Oakland St., Wellesley Hills, Mass.

Dr. A. M. PeteErson, Electronics Research Laboratory, Stanford
University, Stanford, Calif.

Dr. Wolfgang PristeERr, Air Force Cambridge Research Center,
L. G. Hanscom Field, Bedford, Mass.

Mrs. M. L. Puirrips, Union Farm, Mt. Vernon, Virginia.

Dr. W. H. Pickering, Jet Propulsion Laboratory, California
Institute of Technology, 4800 Oak Grove Drive, Pasadena 3,
Calif.

Dr. J. A. Piercg, Cruft Laboratory, Harvard University, Cam-
bridge 38, Mass.



Mr.

Mr.

49 —

. Franklin E. RoacH, National Bureau of Standards, Boulder,

Colo.

. E. R. ScuMERLING, Pennsylvania State University, University

Park, Pa.

. James C. W. Scorr, Radio Physics Laboratory, Defence

Research Board, Ottawa, Ontario, Canada.

. J. Carl Seppon, Code 7154, Naval Research Laboratory,

Washington 25, D. C.

Alan H. Sumarrey, National Bureau of Standards, Boulder,
Colo. (NG, b)
R. SiuBErsTEIN, National Bureau of Standards, Boulder,
Colo.

Prof. S. Fred SinGer, Department of Physics, University of

Dr.

Mr.
Mr.

Mr.

Maryland, College Mark, Md.

Ralph J. Svurz, National Bureau of Standards, Boulder,
Colo. (NC)
E. K. SmirH, National Bureau of Standards, Boulder, Colo.
George R. Sucar, National Bureau of Standards, Boulder,
Colo.

E. P. Tirton, American Radio Relay League, 38 La Salle Rd.,
W. Hartford 7, Conn.

. R. TousEy, Code 7340, Naval Research Laboratory, Washing-

ton 25, D. C.

. J. A. Van ALLEN, Department of Physics, State University of

Towa, Iowa City, Iowa.

. E. H. VestiNg, Rand Corporation, 1700 Main St., Santa

Monica, Calif.

Prof. O. G. ViLLarp, Jr., Electronics Research Laboratory,

Dr.

Mr.

Stanford University, Stanford, Calif.
J. R. Wait, National Bureau of Standards, Boulder, Colo. (6.3)
J. M. Warrts, National Bureau of Standards, Boulder, Colo. (4)

Prof. A. H. Waynick, Program Director for Engineering Sciences,

Mr.

National Science Foundation, Washington 25, D. C. (NC)

Harry W. Wells, Dept. of Terrestrial Magnetism, 5241 Broad
Branch Road, N. W., Washington 15, D. C. (NG, ),



Mr.

Mr.

— 48 —

. Harry WEexLER, U. S. Weather Bureau, Washington 25

D. C. 2)

r. Fred L. WurppLE, Harvard College Observatory, Cambridge 38,

Mass.

. F. H. Wiiris, Bell Telephone Laboratories, Murray Hill,

New Jersey.

Commission 4. — Terrestrial Radio Noise

Chairman : Mr. William Q. CRicHLOW

E. W. AvLLEN, Federal Communications Commission, 7615 New
Post Office Bldg., Washington 25, D. C. (NG, 2)
R. S. Batpwin, Code 819, Room 1025, Buships, Department
of the Navy, Washington 25, D. C.

Mr. William Q. CricaLow, National Bureau of Standards, Boulder,
Colorado. (NC)
Prof. H. W. Curris, Thayer School of Engineering, Dartmouth
College, Hanover, New Hampshire. (3)
Mr. Frederic H. Dickson, Signal Radio Propagation, Agency
Fort Monmouth, New Jersey. (NG, 3)
Mr. Harold E. Dincer, Code 5416, Naval Research Laboratory,
Washington 25, D. C. (NG, 3)
Mr. Robert T. Disney, National Bureau of Standards, Boulder,

Colo.

. R. M. Garrer, National Bureau of Standards, Boulder,

Colo. (3)

. T. S. Georce, Dept. of Electrical Engineering, University

of Florida, Gainesville, Florida.

. R. A. HeLLiweLL, Electronics Research Laboratory, Stanford

University, Stanford, Calif. (NG, 3)
. James L. HeriTAaGE, Smyth Research Associates, 3555 Aero
Court, San Diego 11, Calif.

. E. L. HiLr, Department of Physics, University of Minnesota,

Minneapolis, Minn.

. A. Glen Jean, National Bureau of Standards, Boulder, Colo.



— 44 —

Prof. Herbert L. Jones, Oklahoma Institute of Technology,
Oklahoma Agricultural and Mechanical College, Stillwater,
Okla.

Dr. H. W. KaseEwmIr, U. S. Army Signal Engineering Laboratories,
Fort Monmouth, New Jersey.

Mr. Lawton S. F. MEakeRr, Communications Electronics Directo-
rate, U. 8. Air Force, Room 5B518, The Pentagon, Washington
25, D. C.

Dr. M. G. Morcan, Thayer School of Engineering, Dartmouth
College, Hanover, New Hampshire. (NG, 3)

Mr. M. M. NEwwmaN, Lightning and Transients Research Institute,
3011 Foshay Tower, Minneapolis 2, Minn.

Mr. C. A. Samson, National Bureau of Standards, Boulder, Colo.

Dr. Ralph Smowgkrs, Moore School of Electrical Engineering,
200 s. 33rd Street, Philadelphia, Penn.

Mr. Arnold W. Surrivan, Minneapolis-Honeywell Regulator Co.,
Aeronautical Division, 13350 U. S. Highway No. 19, St. Peters-
burg, Florida.

Mr. A. D. WarT, National Bureau of Standards, Boulder, Colo.
Mr. J. M. WarTs, National Bureau of Standards, Boulder, Colo. (3)

Mr. William B. WeLLs, Rome Air Development Center, Griffiss
Air Force Base, Rome, New York.

Commission 5. — Radio Astronomy
Chairman : Mr. E. F. McCLAIN

Dr. Jules AAarons, Propagation Laboratory, Air Force Cambridge
Research Center, Bedford, Mass.

Prof. 5. S. Artwoop, University of Michigan, Ann Arbor, Michigan.

Dr. L. V. BErkNER, Associated Universities, Inc., 10 Columbus
Circle, New York 19, N. Y. (NG, 3)

Mr. J. G. Borron, Mount Wilson and Palomar Observatories,
1201 East California St., Pasadena, Calif.

Dr. R. N. BraceweLL, Radio Propagation Laboratory, Stanford
University, Stanford, Calif. (3)

Dr. B. F. Burkg, Department of Terrestrial Magnetism, 5241
Broad Branch Road, N. W., Washington 15, D. C.



45 —

Dr. C. R. Burrows, Ford Instrument Co., Division of Sperry
Rand Corp., 31-10 Thomson Ave., Long Island City 1, New
York. (2)

Mr. R. J. Coates, Code 7132A, Naval Research Laboratory,
Washington 25, D. C.

Dr. Marshall Couen, School of Electrical Engineering, Cornell
University, Ithaca, New York.

Mr. Frank D. Draxke, National Radio Astronomy Observatory,
Green Bank, West Virginia .

Dr. Richard EmMmBrERsoN, Associated Universities Inc., 10 Columbus
Circle, New York 19, N. Y.

Dr. Harold I. EweN, Ewen Knight Corp., 206 A St., Needham
Heights, Mass.

Dr. John W. Finpray, National Radio Astronomy Observatory,
Green Bank, West Virginia.

Dr. John W. Firor, Department of Terrestrial Magnetism,
5241 Broad Branch Road, N. W., Washington 15, D. C.

Dr. Robert FremscHEr, Rensselaer Polytechnic Institute, Troy,
New York.

Dr. K. L. Frankrin, American Museum, Hayden Planetarium,
81st Street and Central Park W., New York 24, N. Y.

Mr. John E. Gisson, Code 7132B, Naval Research Laboratory,
Washington 25, D. C.

Mr. T. Gorp, Harvard University, Cambridge, Mass.

Prof. Leo GovLpBERG, University of Michigan Observatory, Ann
Arbor, Michigan.

Prof. Fred T. Happock, The Observatory, University of Michigan,

Ann Arbor, Michigan. (NC)
Dr. John P. Hacen, Code 4100, Naval Research Laboratory,
Washington 25, D. C. (NG)

Dr. D. S. Heescuen, National Radio Astronomy Observatory,
Green Bank, West Virginia.
Dr. L. HerrFeR, 3000 Santa Anita Avenue, Altadena, California.

Prof. Gunnar Hoxk, Department of Electrical Engineering, Univer-
sity of Michigan, Ann Arbor, Michigan.



Dr.

— 46 —

H. C. Ko, Department of Electrical Engineering, Ohio State
University, Columbus, 10 Ohio.

Prof. John D. Kraus, Department of Electrical Engineering,

Mr.

Mr.

Dr.

Dr.

Dr.

Mr.

Mr.

Dr.

Ohio State University, Columbus 10, Ohio.

Robert S. LawrencE, National Bureau of Standards, Boulder,
Colo.

Matthew T. LeBenBauM, 160 Old Country Road, Mineola,
L. I., New York.

A. E. LitLey, Yale University Observatory, Box 2033 Yale
Station, New Haven 11, Conn.

Gene R. MARNER, Collins Radio Company, Cedar Rapids,
Towa.

Alan MaxwerL, Harvard College Observatory, Ft. Davis,
Texas.

C. H. Maver, Code 7133A, Naval Research Laboratory,

‘Washington 25, D. C.

E. F. McCrain, Code 7135, Naval Research Laboratory,
Washington 25, D. C. (NG)
Thuppalay K. Menon, Harvard College Observatory, Cam-
bridge 38, Mass.

Prof. D. H. MEnzEL, Harvard College Observatory, Cambridge 38,

Mass. (3)

Prof. F. H. MircuELL, Box 1392, University of Alabama, Tuscaloosa,

Alabama.

Prof. Helen W. Dopson Prince, McMath-Hulbert Observatory,

Mr.

Dr.

Lake Angelus, Route 4, Pontiac 4, Michigan.

R. M. RincoEeN, Collins Radio Company, Cedar Rapids,
Towa.

Nancy Rowman, Code 7136, Naval Research Laboratory,
Washington 25, D. C.

Mr. E. R. ScurrrmacHER, National Bureau of Standards, Boulder,

Mr.

Dr.

Colo.
Alan H. Smarrey, National Bureau of Standards, Boulder,
Colo. (NG, 3)

Harlan J. Smith, Yale University Observatory, New Haven,
Conn.



Prof. George W. Swenson, Jr., Dept. of Electrical Engineering,

Dr.

Dr.

Mr.

Dr.

University of Illinois, Urbana, Illinois.

Edith Janssen TeBo, U. S. Army Signal Engineering Labo-
ratories, Red Bank, N. J.

James Warwick, High Altitude Observatory, University of
Colorado, Boulder, Colo.

Harry W. WeLLs, Department of Terrestrial Magnetism,
5241 Broad Branch Road, N. W., Washington 15, D. C. (NC, 3)

Commission 6. — Radio Waves and Circuits

Chairman : Dr. John I. BoHNERT

Subcommission 6.1. — Information Theory

Chairman : Prof. L. A. ZADEH

r. Nelson M. Bracuman, Office of Naval Research, Branch

Office, Navy 100, Box 39, Fleet Post Office, New York, N. Y.

. Hendrik W. Bobpg, Bell Telephone Laboratories, Murray Hill,

New Jersey.

. Georges A. Descuamps, Dept. of Electrical Engineering,

University of Illinois, Urbana, Illinois (1, 6.3)

. J. J. Freeman, Air Navigation Development Board (W-9),

Civil Aeronautics Administration, Washington 25, D. C.

Paul E. Green, Jr., Lincoln Laboratory, Massachusetts
Institute of Technology, Lexington, 73, Mass.

Prof. W. H. Hucacins, Department of Electrical Engineering, The

Johns Hopkins University, Baltimore, Maryland.

Prof. N. Marcuvirz, Department of Electrical Engineering,

Dr.

Polytechnic Institute of Brooklyn, Brooklyn, New York.

Jack Philip Ruina, Department of Electrical Engineering,
University of Illinois, Urbana, Illinois.

Mr. Emerick Torr, Code 5420, Naval Research Laboratory,

Dr.

Washington 25, D. C.

Mac E. VAN VALKENBURG, Circuit Theory Research Project,
University of Illinois, Urbana, Illinois.



Dr.

— 48 _

Louis WEINBERG, Hughes Aircraft Company, Culver City,
Calif.

Prof. L. A. Zapen, Department of Electrical Engineering, Columbia

University, New York 27, N. Y.

Subcommission 6.2. — Circuil Theory
Chairman : Prof .L.. A. ZADEH

Membership same as Subcommission 6.1 above.

Mr.

Subcommission 6.3. — Anlennas and Waveguides

Chairman : Dr. John I. BoHNERT

. Robert W. Bickmorg, Hughes Aircraft Company, Culver City,

Calif.

. John I. Bounert, Code 5200, Naval Research Laboratory,

Washington 25, D. C. (NC)
Philip S. CartER, Radio Corporation of America Laboratories,
Rocky Point, L. 1., New York.

Prof. L. J. Cunu, Massachusetts Institute of Technology, Research

Mr.

Dr.

Dr.

Laboratory of Electronics, Room 20-A 114, Cambridge 39,
Mass.

Herman V. Cortony, National Bureau of Standards, Boulder,
Colo.

Georges A. Descuamps, Dept. of Electrical Engineering,
University of Illinois, Urbana, Illinois. (1, 6.1)
R. 8. ErLiorT, Rantec Corporation, Calabasas, Calif.

Prof. Leopold B. FeLseN, Microwave Research Institute, Poly-

technic Institute of Brooklyn, Brooklyn 1, New York.

Dr. Bernard FriepmMAN, Department of Mathematics, University

Dr.

Dr.

of California, Berkeley 4, Calif.

Georg Gousau, Radio Communication Division, U. S. Army
Signal Engineering Laboratories, Fort Monmouth, New
Jersey.

Robert Clinton HanseN, 8356 Chase Avenue, Los Angeles 45,
Calif.

Prof. Albert E. Heins, Department of Mathematics, Carnegie

Institute of Technology, Pittsburgh 13, Pennsylvania.



s 49 ==

Dr. Henry Jasik, Jasik Laboratories, 300 Shames Street, Westbury,
New York.

Dr. E. C. JorpaN, Department of Electrical Engineering, Univer-
sity of Illinois, Urbana, Illinois . (NC)

Mr. Kenneth S. KeLLEHER, Pres., Aero Geo Astro Corp., 1914
Duke St., Alexandrie, Virginia.

Prof. Joseph B. KerrLer, New York University, Institute of
Mathematical Sciences, New York 3, N. Y.

Dr. D. D. King, Electronic Communications, Inc., York and
Aylesbury Roads, Timonium, Maryland.

Prof. Ronold W. P. King, Cruft Laboratory, Harvard University,
Cambridge 38, Mass.

Dr. Robert MarTinGLY, Bell Telephone Laboratories, Inc., Whip-
pany, New Jersey.

Dr. A. A. OLINER, Microwave Research Institute, Polytechnic
Institute of Brooklyn, 55 Johnson Street, Brooklyn 1, New
York. (1)

Mr. Delmer C. Porrs, Jansky and Bailey, 1339 Wisconsin Avenue,
N. W., Washington 7, D. C.

Prof. Victor H. RumseEy, Department of Electrical Engineering,
University of California Berkeley, California.

Dr. S. A. Scuerkunorr, Bell Telephone Laboratories, Inc.,
Murray Hill, New Jersey.

Prof. Keeve M. SieGeL, Theory and Analysis Department, Engi-
neering Research Institute, University of Michigan, Ypsilanti,
Michigan.

Prof. S. SiLver, Division of Electrical Engineering, University
of California, Berkeley 4, California. (NC)

Dr. Roy. C. SpeENncER, Princ. Staftf Engineer, Electronics and
Electrical Dept., The Martin Company Baltimore 3, Md.

Dr. Victor Twersky, Electronics Defence Laboratory, Sylvania
Electric Products Inc. P. O. Box 205, Mountain View,
Calif.

Dr. L. G. Vaxn Arta, Hughes Research Laboratories, Hughes
Aircraft Company, Culver City, Calif. (NC)

Dr. J. R. Warr, National Bureau of Standards, Boulder, Colo. (3)



Mr. O. C. Woopvarp, Signal Corps Engineering Laboratory,
Evans Signal Laboratory, Belmar, New Jersey.

Mr. Francis J. ZuckeRr, Airborne Antenna Laboratory, Air Force
Cambridge Research Center, Bedford, Mass.

Commission 7. — Radio Electronics

Chairman : Prof. Marvin CHODOROW

Prof. Marvin Caoporow, W. W. Hansen Laboratories of Physics,
Stanford University, Stanford, Calif. (NC)

Prof. Ladislas GoLpsTEIN, Department of Electrical Engineering,
University of Illinois, Urbana, Illinois.

Dr. J. P. MoLNAR, Bell Telephone Laboratories, Inc., Murray Hill,
New Jersey. :

Dr. William G. SuEPHERD, Department of Electrical Engineering,
University of Minnesota, Minneapolis, Minnesota. (NQ)

Dr. K. R. SpANGENBERG, Electronics Research Laboratory,

Stanford University, Stanford, Calif.

Mr. Morris TANENBAUM, Bell Telephone Laboratories, Inc., Murray
Hill, New Jersey.

Prof. A. vax pER ZikL, Department of Electrical Engineering,
University of Minnesota, Minneapolis 14, Minnesota.

Prof. John R. WHINNERY, 232 Cory Hall, University of California,
Berkeley 4, Calif.

Commission |

INDIA
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THIRD REPORT ON REGULAR VHF IONOSPHERIC
PROPAGATION OBSERVABLE OVER LONG DISTANCE

NATIONAL BUREAU oF STANDARDS, N.B.S. Rert. 6014,
SEPTEMBER 206, 1958

Edited by R. C. Kiry and R. M. Davis, Jr.

This is the third and final of a series of Reports in which the
results of studies of regular VHF ionospheric propagation (scatte-
ring), obtained from the routine recording program of NBS from
Sept. 1952 to Dec. 1955, are presented.

A summary of most of the important results of this program
was published as a technical paper in the October 1955 issue on
« Scatter Propagation » of the Proc. I.R.E. ; the scope of the present
report is largely to supplement that summary paper with detailed
technical data, as well as to report on the results obtained in
limited experimental work subsequently.

It is believed that this data presented in this and the preceding
reports are sufficient to provide a basis for system engineering in
temperate and high latitudes.

The program included : variation with season, geographical
position and solar activity, frequency dependence, scattering
heights dependence of transmission loss on path geometry, spo-
radic E observation, development of low-power narrow band
recording equipment.

Commission 1V

ATMOSPHERIC NOISE MEASUREMENTS AT COOK,
Sthou AUSTRALIA

The Research Laboratories of the Australian Post Offices are
co-operating in the National Bureau of Standards international
programme of atmospheric noise measurement and location as
covered by U.R.S.I. Commission IV. For this purpose a recording
station has been established at Cook about 500 miles west of
Adelaide, South Australia.



Regular measurements — some hourly, others daily — com-
menced at Cook in August 1958 and this data is subject to statistical
analysis at the Laboratories in Melbourne after which it 1s forwarded
monthly to the N.B.S. for collation with comparable data from
stations similarly engaged throughout the world.

The power, voltage and the logarithm of the voltage of the
incident noise, averaged over fifteen minutes is recorded once
per hour at each of eight frequencies in the range 13 kc/s to 20 Mc/s.
Once per day the distribution of noise intensity with azimuthal
angle is measured to aid in location of major noise centres.

It is intended to continue these measurements beyond the period
of the I.G.Y. to furnish data over a full eleven year cycle of sunspot
activity.

Commission V

RADIO ASTRONOMY STATIONS IN POLAND

The Secretary of U.R.S.I. National Committe in Poland,
Dr. K. Bochenek, gave the following information on radio astro-
nomy stations « Skala » (Astronomical Institute of Cracow, Prof.
Koziel) and « Piwnica » (Observatory of Torun, Prof. Iwanowska).

Station « Skala » (Cracow, Prof. KKoziel).
f =810 Mc¢/s; B =1,5 Mc/s; direct superheterodyne ;
Parabolic reflector of 5 m aperture ; gain 920.

Continuous recording of solar radiation in equatorial polarization
between 09 h 00 and 12 h 00 U.T.

Observers : MM. O. Czyzewski and J. Maslowski.

Station « Piwnica» (Torun, Prof. Iwanowska).
f=128 Mc/s; B =1 Mec/s; system Rule-Vonberg;
16 dipole-array with cylindroparabolic reflector 26 x 12 m;
gain 400.
Recording of solar radiation at meridian transit.

Observer : M. S. Gorgolewski.
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U.R.S.I.-A.G.1. COMMITTEE

World Wide Sounding Committee

Interim Recommendation
for Ionospheric Vertical Soundings Programme in 1959

1. As many stations as possible should continue operation,
reduction and circulation of data at least on the level considered
normal before the I.G.Y. This minimum recommendation should
apply to the great majority of stations which are to operate at all.

2. As many stations as have the necessary resources should in
addition operate, reduce and circulate data partly or wholly on the
increased scale recommended for the I.G.Y. The possible additions
include :

(a) quarter-hourly schedule of operation at least on World Days,
(b) f-plots at least on World days,

(¢) h-plots on World days,

(d) quarter-hourly operation and f-plots on all days,

(
(

e) N-h profiles,

)
f) any other special studies.

All stations with long series of data or special importance for
regional and zonal studies should be encouraged to adopt as large
a supplementary programme as their resources will permit or as
their special importance warrants.

3. Where the minimum recommendations of (1) are impracticable,
it may still be useful for certain subsidiary stations of a network
to operate on a « patrol » basis, i. e. producing records on a normal
operating schedule but reducing only sufficiently to ensure good
quality of the records. It is pointed out however that if some
daily reduction is being done, relatively little extra effort is required
to fulfill the normal programme and this should be attempted
wherever possible.
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4. In certain cases stations may have a reduced operating
schedule designed for some special investigation or for the support
of some other project (satellite, drifts, etc.). Some stations
attached to universities may be in this position.

December 22, 1958.

Any comments on this interim recommendation will be welcomed
by the Secretary General of U.R.S.I. who will forward them lo}lhe
interested Committee.



URSIGRAMS

European Regional Committee on Ursigrams
Membership of the Committee on January 1st, 1959

Provisional Chairman : Col. E. HERBAYS.
Secrelary : Dr. R. CouTREZ.

Members : Austria : Prof. Dr. O. BURKARD,
Belgium : Dr. R. CouTrEz,
(Czechoslovakia : Dr. J. MRAZEK,
Eire : Dr. M. DoroRrTo,

Finland : Dr. E. HEino,

France : Dr. J. F. DENIssE,
Germany : Dr. B. BECKMANN,
Greece : Prol. M. ANASTASSIADES,
India : Prof. A. I. Das,

Italy : Prof. M. Giorai,

Morocco : Mr. O. A. HAUBERT,
Netherlands : Ir. A. H. pe Vooar,
Norway : Dr. L. HARANG,

Spain : Father O. CArRDUS,
Sweden : Ing. S. GEJER,

United Kingdom : Dr. R. L. SmitH-RosE.
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IONOSPHERIC STATIONS

New Publication

Observalions Ionosphériques — Station de Dourbes — Edited
by the Institut Royal Météorologique de Belgique, 3 avenue
Circulaire, Uccle, Bruxelles 18, Belgique, first issue, July 1957.



CALENDAR OF OUTSTANDING
GEOMAGNETIC OCCURRENCES AND
CHROMOSPHERIC SOLAR FLARES

At the request of some of our readers, we are publishing tables
of chromospheric solar flares and associated outstanding geo-

magnetic occurrences.
These tables contain for each day of the month, from January 1st,

1958, onwards :

1. Chromospheric Solar Flares of importance 2, 24, 3 and 3+,
with the U. T. hour of the start and of the end of the phenomenon.

Column «start » gives the hour of the beginning of the flare
or of the first observation of the phenomenon.

Column «end » gives the hour of the end of the last observation
or of the end of the phenomenon.

2. Oulstanding Geomagnetic Occurrences :

(a) bays,
) storms,

(b
(¢) giant pulsations, sudden impulses, crochets, confirmed or not
confirmed.

3. Indicator of the Observing Station.

4. If the outstanding occurrence has been observed at several
stations, the indicator is replaced by the number of slations which
have observed the phenomenon.

Data used to draft the tables have been collected by the « Service
de Radio Astronomie et de Physique Solaire » of the Royal Observa-
tory of Belgium and have been drawn from the following sources :

(@) Solar-Geophysical Dala, C.R.P.L.-F-Reports, Part B, National
Bureau of Standards, Boulder, Colorado, U. S. A.
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These reports contain data on chromospheric flares observed
during a world wide survey.

(b) Observations and Optical Phenomena given monthly by the
station of Ondrejov (General list of daily Solar Maps and Observa-
tions carried out in U.S.S.R.).

(¢) Data reported by the stations participating to the Central
Service of Ursigrams.

Description of symbols

SOLAR FLARES

Importance Code digit
2 e 2
3 = 3
2+ = 8
3+ = 9

OUTSTANDING (GEOMAGNETIC OCCURRENCES

R1 = bay with gradual beginning (P.5.C.).

R?2 = bay with oscillating or sudden beginning.

R3 = giant pulsation.

R4 = typical crochet confirmed by associated solar or iono-
spheric phenomena.

R5 = crochet, not confirmed.

R6 = gradual storm beginning.

R7 = storm sudden commencement (3C).

R8 = very marked storm sudden commencement (SC).

R9 = sudden impulse.

RO = micropulsation.

INDICATOR OF THE OBSERVING STATION

This indicator is normally used in the transmission of data
by Ursigrams or Interchange Codes. Cf. Manual of Ursigram Codes,
published by U.R.S.I. General Secretary, and Second Supplement
to the Draft Manual for World Days and Communicalions, by
A. H. SuarLEY, C.S.A.G.I. Reporter for W.D.C. (December, 1957).
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INTERNATIONAL COUNCIL
OF SCIENTIFIC UNIONS

Report of the 10th Meeting of the Executive Board
of the 1.C.S. U.

The 10th meeting of the Executive Board of the I.C.S.U. (Inter-
national of Scientific Unions) took place in the building of the
National Academy of Sciences, 1201 Constitution Avenue, N. W.,
Washington, D. C., U.S. A., September 29th, October 1st, 1958.
Following this meeting, the VIIIth General Assembly of the
[.C.5.U. was held in the same premises, October 2nd-October 6th,
1958.

Mr. E. Herbays, who is at the same time Secretary General
of U.R.S.I. (Union Radio Scientifique Internationale) and Treasurer
of I1.C.S.U., also attended both meetings, and a report from his
hand of the General Assembly was published in Information
Bullelin, n° 112, page 31. We therefore limit ourselves here to
a summary report of the meeting of the Executive Board, in which
report we stress those items, which seem of special interest to
U.R.S.I. A more extensive report, prepared by the [.C.S.U.
itself, may be obtained from the U.R.S.I. Secretariat, 7, place
Danco, Brussels 18, Belgium, which report was used in preparing
these notes.

The meeting was presided over by Dr. L. V. Berkner, President.
Present were 8 members of the Bureau, 19 representatives of the
« General and Special Unions », 8 observers and alternates, and
8 persons, invited to discuss specific subjects. It is not usual
to invite to the Executive Board delegates from the National
Academies, however, they were present at the meeting of the
General Assembly.
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Prorosep LEvY oN SpeECIAL COMMITTEES, PERMANENT SERVICES,
AND ALL OTHER DEPENDENT ORGaNismMs orF [.C.S.U.,
FOR SERVICES RENDERED BY THE SECRETARIAT

The Bureau recommends the adoption of a 3 %4 percent levy
on all funds received on behalf of the Special Committees and
similar organisms of I.C.S.U., which was accepted.

[.C.S.U. PuBricatrioN OFFICE

The Executive Board gives approval to the establishment of
an I.C.S.U. Publications Office, under the direction of Sir Harold
Spencer Jones.

The objective of this office, situated at the Royal Institution,
Albemarle Street, London W. 1, will be :

(a) To encourage publication of needed scientific material arising
from the activities of I.C.5.U. and its dependent organisms ;

(b) To produce self consistent series of volumes of a high standard
in the fields of activity of I.C.S.U. and its dependent organisms ;

(¢) To ensure effective and satisfactory financing of I.C.5.U.
publications ;

(d) To provide assistance to scientific groups associated with
[.C.S.U. in prompt production of suitable publications ;

(e) To effectuate arrangements to provide for suitable promotion
and distribution of I.C.S.U. publications ;

(f) To minimize costs of publication, to expedite publication
arrangements and to relieve the dependent organisms of [.C.S.U.
of the burden of the functions to be carried by the Publications
Office.

These objectives will be realized within the framework of the
following regulations :

(a) In establishment of the Publications Office, the I.C.S.U.
recognizes the editorial rights and responsibilities of each organism
responsible for the discharge of an I.C.S.U. function. Under the
rules established for each I.C.S.U. activity, it is the responsibility
of each Special Committee, Joint Commission or other organism
to organize and edit its own publications. However, all such
publications should be processed for publication through the



[.C.S.U. Publications Office. The I.C.S.U. Publications Office
should be notified of each publication in its transmittal to the
publisher and its distribution. The I.C.S.U. Publications Office
will endeavor to provide whatever services are within its capacity,
to assist the completing and expediting of the publication, and,
when necessary, in finding and contracting with a suitable publisher.
It will maintain close contact with publishers suitable for rapid
publications and promotion of its publications.

(b) The I.C.S.U. Publications Office will review each publication
with respect to its general quality and format and will aid by
offering suggestions for improvement where these seem appropriate.
When requested, additional services will be provided within the
capacity of the office to meet those needs. It will also review
the financial arrangements for each publication, to protect I.C.S.U.’s
financial interests, and will aid in finding such further financial
resources as may be needed to make possible necessary publication.
The I.C.S.U. will not establish nor change publication arrange-
ments without full consultation with the I.C.S.U. organism
concerned.

(¢) The I.C.S.U. Publications Office will endeavor to use commer-
cial contracts for publication and promotion wherever possible,
which may be either self-liquidating or return a portion of the
profits to I.G.S.U. Such contracts are subject to approval by the
President and Treasurer of 1.C.S.U. before effectuating and must
specifically avoid exploitation of I.C.S.U.’s good name for uncon-
nected promotion or advertising. Publication or financing in
other forms are subject to the approval of the I.C.S.U. Bureau.

In case of a difference of opinion between the I.C.S.U. Publica-
tions Office and any dependent organism of I.C.S.U., on such
questions as publisher, format, distribution, etc , the matter will
be referred by the President of 1.C.S.U. to arbitration by a three-
men committee of trusted advisers, appointed by him.

The services of the I.C.S.U. Publications Office will be available
upon request to any Union adhering to the I.C.S.U. for assistance
by that Union. The Publications Office, in consultation with the
Treasurer, may make acceptable arrangements with the Union
concerned, for a suitable division of any profits.

The I.C.S.U. Publications Office will report to the I.GC.S.U.
Bureau annually on publications issued, in work, and anticipated.
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It will further report promptly on financial assistance needed to
maintain desirable and necessary publications, and possible arrange-
ments to meet these needs. It will also keep I.C.S.U. agencies
advised regularly of states of publications in process.

It was decided that in future a new quarterly journal, the I.C.S.U.
Review, will be published with Sir Harold Spencer Jones as Editor.
The first number will appear in January 1959. The I.C.5.U.
Publications Office will edit the I.C.S.U. Review with the expediting
assistance of the Administrative Secretary of I.C.S.U.

RuULES FOR SPECIAL (COMMITTEES

See Bulletin, n° 112, page 46.

INTERNATIONAL ASTRONAUTICAL FEDERATION

The possible affiliation of the International Astronautical
Federation (I.A.F.), (President Mr. Haley), to I.C.5.U. was discus-
sed. This matter of recognition was referred to the General
Assembly, which adopted the following resolution :

« The General Assembly,

Aware of the useful activities of the International Astronautical
Federation in furthering the science and technology of astro-
nautics,

Welcomes the interest shown by the International Astronautical
Federation in cooperating with the International Council of Scien-
tific Unions and looks forward to the possibility of arranging in the
future a more formal affiliation in matters of common concern ».

REPRESENTATION OF THE UNIONS ON THE EXEcCUTIVE BOARD

The Executive Board accepted the proposal of the Bureau,
whereby in future each Union will nominate a specific delegate or
delegates, with alternates, to serve the Executive Board for the
period between successive General Assemblies of the Unions;
it being noted that the Statutes of both U.R.S.I. and 1.U.G.G.
(International Union of Geodesy and Geophysics) already covered
Lhis item.



APPLICATION FOR NATIONAL MEMBERSHIP FROM ARGENTINA
AND BULGARIA

Both applications were transmitted to the General Assembly
with the unanimous approval of the Board, and were subsequently
ratified by that body.

INTERNATIONAL GEoPHYSICAL YEAR ([.G.Y.)

The next point on the agenda was the International Geophysical
Year (C.S.A.G.I.). Professor Chapman (President) and Professor
Nicolet (Secretary) elaborated and spoke in defence of a report
submitting further activities of the C.S.A.G.I. This item appeared
somewhat controversial, as the I.C.S.U. Board also submitted
somewhat different views on the same subject and no decision
could be obtained in the Executive Board, reason why the item
was again brought up in the General Assembly. The General
Assembly originally was also unable to accept either of these
texts and therefore an ad hoc Committee was appointed consisting
of van der Pol (Chairman), Herlofson, Laclavere, Kaplan and
Ogorodnikov, to reconcile the two documents.

This Committee came back with a unanimous recommendation,
which thereupon was accepted unanimously by the General
Assembly and which ran as follows :

« 1. The General Assembly resolves to establish a Special Commit-
tee for Inter-Union Cooperation in Geophysics, henceforward
called the SCG, to consist of the members of the Bureau of the
C.S.A.G.I. and of its present reporters on the wvarious [.G.Y.
disciplines.

The SCG will be organized and managed in accordance with
the 1.C.S.U. Rules for Special Committees.

The S.C.G. will enter into function on the date when the
(.5.A.G.I. terminates its work, i. e., on July 1, 1959.

2. The General Assembly accepts the recommendation of the-
C.5.A.G.I. in respect of the International Geophysical Cooperation
1959 that the observational and data collecting activities in the
geophysical and related sciences be conducted during 1959 on the
same general plan as in 1957-1958, under the direction of the-
(C.5.A.G.1., respectively the S.C.G., as far as practicable and at
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such a level and in such fields as may be determined by each parti-
cipating National Committee.

3. The primary task of the S.C.G. will be to deal with all aspects
of the closing stage of the I.G.Y. enterprise, including the Inter-
national Geophysical Cooperation 1959. Its activities will include
publication, finance, and organization of international cooperation
in the use and analysis of 1.G.Y. data by World Data Centres,
the International Unions, the World Meteorological Organization
and otherwise.

In the accomplishment of this task, a close cooperation between
the S.C.G. on one hand, and the Unions and other organizations
concerned on the other hand, shall be maintained. »

The Board clarified the understanding that those programmes
which have been entrusted to other Special Committees or Services
of I.C.S.U. shall be transferred by the C.5.A.G.I. to those Commit-
tees or Services on or before December 31st, 1958. Accordingly
it was understood that the C.5.A.G.1. calendar is as follows :

Termination date of the International Geophysical Year, December
3lst, 1958.

Termination date of C.S.A.G.1., June 30th, 1959.
Termination date of C.S.A.G.I. Secretariat, October 31st, 1959.

Proprosep SpeciAL CoMMITTEE oN SpacE ReEsearcH (COSPAR)

The President urged that the Executive Board accept the
recommendation of the Bureau for the immediate formation of a
Special Committee on Space Research, in view of the enormous
scientific potential of this activity. In particular, he stressed the
need for I.C.S.U. to take the scientific initiative, whereby the
United Nations would fulfil its proper role in governing the inter-
national regulation which was clearly necessary in the new field
of Space Research.

Opinion amongst, the members of the Board was sharply divided
on this question. After hearing Professor Massey speak, on the
President’s invitation, of the need for a Special Committee :
Oort, Wilson, Brode, Lindblad and van der Pol spoke in favour
of its formation ; on the other hand, Engelhardt, Fleury, Laclavere
and Morf warned against too hasty a decision.

On the suggestion of Boesch, it was finally agreed to propose a



Committee to function for one year only, by which time it might
be more clearly seen what the next step ought to be.

Note : The proposal of the Board was accepted by the Assembly
in the following terms :

The General Assembly :

Recognising the need of an International Committee on Space
Research and

Considering that I.C.S.U. should continue its work of coordi-
nation in this field ;

Establishes an 1.C.S.U. Committee on Space Research (COSPAR)
to function until the end of the year 1959 as follows :

(a) a representative from each of the countries which are actually
launching earth satellites, as also of those having major pro-
k) o
grammes in rocketry ;

(b) three representatives, designated on an agreed system of
rotation, from among countries actively participating in
tracking and other aspects of space research ;

(¢) one representative each from the following Unions : Astronomy,
(I.LA.U.), Geodesy and Geophysics (I.U.G.G.), Pure and Applied
Chemistry (I.U.P.A.C.), Radio Science (U.R.S.I1.), Pure and
Applied Physics (I.U.P.A.P.), Biological Sciences (I.U.B.S.),
Theoretical and Applied Mechanics (I.U.T.A.M.), Physiological
Science (I.U.P.S.) and Biochemistry (1.U.B.).

ProposeEp SpeciaL ComMMITTEE oN WorLp Davs (LW.D.S.)

The Bureau of I.C.S.U., having considered the proposal of the
C.8.A.G.1. Reporter for the formation of a Joint Commission on
World Days, proposed to the Board instead an International World
Days Service (I.W.D.S.) to function under U.R.S.I. The Board
unanimously accepted this proposal, which was transmitted to the
General Assembly, which adopted it in the following terms :

The General Assembly

ratifies the action of the Executive Board in establishing the
following organism : International Service for World Days
(I.W.D.S.), to function under U.R.S.1.
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SPECIAL COMMITTEE ON CONTAMINATION
BY ExXTRA-TERRESTRIAL ExproraTiON (C.E.T.E.X.)

On the invitation of the President, Mr. Peter Alexander spoke
to his report on the first meeting of C.E.T.E.X., and asked for the
support of the Board for a second meeting, which, with the advice
of experts in the field of satellites and space probes, should draw
up a Code of Conduct for Space Research.

The Board voted unanimously for a second meeting of C.E.T.E.X.

FEDERATION OF ASTRONOMICAL AND GEOPHYSICAI SERVICES
(F.A.G.S.)

The Secretary General of F.A.G.S., in presenting his report,
noted the following points :

(1) The Service on Ultra-violet Radiation has been dropped from
the Federation ;

(2) The work of the International Bureau of Atmospheric Ozone
would soon pass to the World Meteorological Organization
(WMO).

JoinT COMMISSIONS

The Board reviewed the work of the existing Joint Commissions
against the historical background and arrived at the following
decisions :

(a) That the Joint Commission for the Ionosphere be abolished,
to become an inter-union Commission under U.R.S.I.

(b) That the Joint Commission for Radio-Meteorology be abolished,
to become an inter-union Commission under either U.R.S.I.
or I.U.G.G. (International Union of Geodesy and Geophysics).

(¢) That the Joint Commission on Solar and Terrestrial Relation-
ships be abolished and that a Committee consisting of Professor
Allen, Peére Lejay (now deceased) and Professor J. T. Wilson
consider the need or otherwise of a new Joint Commission,
charged with a specific task in this field. '

(d) That the continuance of the Joint Commission on Spectro-
scopy be referred to a Committee of I.U.P.A.P. (International
Union of Pure and Applied Physics), I.U.P.A.C. (International
Union of Pure and Applied Chemistry) and I[.A.U. (Inter-
national Union of Astronomy).
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(e) That the Joint Commission on Applied Radioactivity be
extended for three years under the new Rules, so that it may
make specific recommendations to I.C.S.U. in regard to future
needs of investigation in this field.

NEw RuULES rFor JoinT COMMISSIONS

See Information Bullelin, n° 112, page 42.

BupGET oF THE NATURAL SCIENCES DEPARTMENT OF UNESCO

The Resolution adopted at the Ninth Meeting of the Executive
Board, urging that the percentage of the total Unesco budgel
for 1959-60 to be allocated to the Natural Sciences Department
be substantially increased, not having been reflected in the Draft
Appropriation to be laid before the Tenth General Conference of
Unesco, the Board decided unanimously to reaffirm its former
resolution and to transmit it to the General Assembly for action.

Nole : The General Assembly subsequently adopted the following
resolution :

The General Assembly

endorses the recommendation of the Unesco Advisory Com-
mittee on Research in the Natural Sciences Programme of Unesco
and also the recommendation of the Executive Board of 1.C.S.U.

decides to transmit once again to all National Members of
I.C.S.U. its urgent plea, that they make immediate contact with
the Unesco National Commission in their respective countries,
urging the Commissions to recommend to their Governments to
include a scientific member in their respective National Delegations
to the Tenth General Conference of Unesco to ensure that such
Delegations bring pressure to bear on the General Conference,
so that the percentage of the total budget for 1959-60 to be allocated
to the Natural Sciences Department be substantially increased ;
and so that the Department of Education and Mass Communication
be instructed to devote more effort to science education and the
dissemination of scientific knowledge.

UneEsco CONFERENCE ON INFORMATION PROCESSING

The Administrative Secretary reported that this conference
would be held in Paris in the summer of 1959, and that I.C.S.U.
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and the interested Unions would be invited to be represented
thereat.

Use or THE Unions’ PropEr FunDs

This item was introduced on the Agenda at the request of the
Bureau, which made the following three recommendations :

A. that in future the total allocation to a Union from the Unesco
subvention should not exceed its own proper revenue ;

B. that no further allocations should be made towards the cost
of administrative meetings of the Unions;

(. that the Unions should defray the cost of the attendance of
their representatives at meetings of the Executive Board.

There was a lively comment on these proposals. Eventually,
B was accepted in principle. Under C, Laclavere proposed that a
fixed sum of $ 10000 per annum should be earmarked from
[.C.S.U.’s proper funds for meetings of the Board, any amount
above this sum over each three year period to be billed to the
Unions, and this suggestion was incorporated in the Report of the
Finance Committee to the General Assembly. As to A, it was
agreed that for the next three year period the Bureau should take
account of the proper revenues of the Unions in recommending
allocations from the Unesco subvention.

DATE AND PLACE OF NEXT MEETING

It was unanimously agreed to accept most warmly the invitation
of the Royal Netherlands Academy to hold the 1959 meeting of the
Executive Board in the Hague. The date of the meeting would
be decided after consultation between the Secretariat and all
interested parties.

ANY OTHER BUSINESS

1) L.U.P.A.C. introduced an item on the 180 recommendations
for the M.IK.S. system. This was referred to the incoming Bureau
for study.

2) LU.P.A.P. tabled the following resolution, which was duly
adopted :

Resolved that all important questions to be submitted to a vote
of the Executive Board should, whenever possible, be sent
with supporting arguments to members of the Board at least
one month in advance of the meeting.
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In terminating this report, we would like to stress the very
efficient and always clear way in which the meetings were conducted
by the retiring President, Dr. L. V. Berkner and the excellent
international cooperation of all those present. Also we wish to
mention the very hospitable way in which we were all received
by the U.S. A. National Academy of Sciences. The perfect
organization materially helped the progress and the atmosphere of’
the meetings.

Wassenaar, Netherlands, December 1958.

Balth. vaxn pErR Por,
U.R.S.I. Delagate to I.C.S.U.

Committee on Space Research

Draft Report on first meeting, London, November 14-15, 1958

This report will be considered as the final report of this meeting
if no objections will have been received from the members before
January 5, 1959.

INTRODUCTION

The Committee on Space Research (C.0.5.P.A.R.) set up by
the I.C.S.U. at its General Assembly 2-6 October 1958, held its
first meeting in London on 14-15 November 1958 as guests of the
Royal Society. Those in attendance were :

Convenor : Dr. Homer E. NEWELL, Jr.

Australia : Mr. E. J. Drake and Mr. R. C. RicHarRDsoN, who
attended as observers. The delegate is Dr. D. F. MARTYN,
Chief Scientist, Upper Atmosphere Section, C.S.I.R.O.,
Camden, New South Wales, Australia.

Canada : Dr. D. C. Rose, National Research Council, Ottawa,
Canada. Advisor will be Dr. J. N. CHAPMAN.

France : Dr. Paul MuLLER, Observatoire de Meudon, Meudon,
Seine-et-Oise, France.

Japan : Professor Hideo IToxkawa, Institute of Industrial Science,.
University of Tokyo, Japan.



United Kingdom : Professor H. S. W. Massey, University College,
Gower Street, London W. C. 1.

U. S. A.: Professor W. Albert NovEs, Jr., Department of Chemistry,
University of Rochester, Rochester 20, New York, U. S. A.
and Alternate Dr. R. W. PoRrTER.

U.S.S.R. : Academician A. A. BracoNravov and alternate
Academician L. I. Sepov, Academy of Sciences of the

U. S.S. R., Moskow, U.S.S. R. It is understood that the
permanent delegate will be Professor E. K. FEDoROV.

I.A.U. : Professor H. C. vaAN pE HuwsT, Sterrewacht te Leiden,
Leiden, Netherlands.

I.U.G.G. : Professor Joseph I[Kapran, Department of Physics,
University of California, Los Angeles 24, California, U. S. A,

I.U.P.A.C. : Professor I{laus Crusrtus. University of Zurich, Rdmi-
strasse 76, Ziirich, Switzerland.

U.R.S.1. : Dr. J. G. Davies, Jodrell Bank Experimental Station,
Cheshire, who attended in place of Professor A. C. B. LovELL,
who was not able to attend.

I.U.B.S. : Dr. Peter ALEXANDER, Chester Beatty Research Institute,
Royal Cancer Hospital, Fulham Road, London 5. W. 3.

I.U.T.A.M. : Professor Maurice Rov, 29, avenue de la Division
Leclerc, Chatillon-sous-Bagneux (Seine) France.

I.U.P.S. : Professor W. O. FENN, School of Medicine, University
of Rochester, Rochester 20, New York, U. S. A.

I.U.B. : Dr. Peter ALExXANDER for Professor M. Frorkin, Labo-
ratoires de Biochimie de I'Université de Lieége, 17, place
Delcour, Liége, Belgium, who was unable to attend.

I.U.P.A.P. : Professor H. S. W. Massey, University College,
London.

The Committee convened on 14 November 09.00 to 12.30 and
16.30 to 18.00 and on 15 November 09.30 to 10.00, 11.30 to 13.00
and 14.00 to 16.00. Most of the intervening time was taken by
meetings of four ad hoc working groups :

(i) Procedures, rules and organization (chairman Prof. Rovy).
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(i) Charter, draft of final report (chairman Prof. MAsseY).
(iii) Rotating membership (chairman Prof. IK(ApLAN).

(iv) Permanent working groups (chairman Dr. PORTER).

The resolutions of these working groups, as amended in the
subsequent sessions of the full committee, have been incorporated
in the following pages.

The C.O0.S.P.A.R., in pursuance of the General Assembly’s
resolution establishing the Committee on Space Research, has
agreed on its charter, responsibilities and a detailed organization
for the conduct of its affairs, and begs to submit these as set forth
below to the Bureau of 1.C.S.U. for approval.

CHARTER

The purpose of C.0.S.P.A.R. is to further on an international
scale the progress of all kinds of scientific investigation which are
carried out with the use of rockets or rocket-propelled vehicles.
C.0.S.P.A.R. shall be concerned with fundamental research.
It will not normally concern itself with such technological problems
as propulsion, construction of rockets, guidance and control.

These objectives shall be achieved through the maximum
development of space research programs by the international
community of scientists working through the I.C.S.U. and its
adhering national academies and unions. Recognizing the need
for international regulation and discussion of certain aspects of
satellite and space probe programs, the Committee shall keep
itself fully informed on United Nations or other international
activities in this field, in order to assure that maximum advantage
is accorded international space science research through such
regulations, and to make recommendations relative to matters
of planning and regulation that may effect the optimum program
of scientific research.

C.0.5.P.A.R. shall report to I.C.S.U. those measures needed
in the future to achieve the participation in international pro-
grams of space research of all countries of the world with those
which are already actively engaged in research programs within
the domain of C.0.S.P.A.R.
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The composition of the Committee is as follows :

(a) A representative from each of the countries which are actually
launching earth satellites, and also from those conducting
fundamental researches using rockets.

(b) Three representatives, designated on an agreed system of
rotation, from among countries actively participating in
tracking and other aspects of space research.

(¢) Ome representative each from the following Unions : [.A.U.,
LU.GG., LUPAL, UHSL, LUPAP. LUBS,
LUTAM, LUPS and LUB.

PROCEDURES, RULES AND ORGANIZATION
AND ROTATING MEMBERSHIPS

1. — Operaling Rules and Procedures

In consideration of the expressions of the members of the Com-
mittee on Space Research that C.0.S5.P.A.R. should be converted
to a Special Committee of the I.C.S.U., the I.C.S.U. Rules for
Special Committees are adopted for the conduct of G.0.S.P.A.R.
business. The following special rules have also been adopted by
the C.0.5.P.A.R. :

(@) Quorum. — A quorum of the C.0.S.P.A.R. shall consist of
50 9, or more of named delegates to C.0.S.P.A.R. in attendance
at any designated meeting. Union or national members of
C.0.S.P.A.R. may name alternate delegates who, in the absence
of the principal delegates, shall have voting authority at
(.0.S.P.A.R. meetings and shall be counted in determining a
(quorum. ‘

(b) Majorily Vote. — Official actions by C.0.5.P.A.R., except
as provided in (c¢), may be taken by a majority of those present
and voting for or against each action. Abstentions from the
voting will not be considered in determining the majority action
but may be entered in the record if so desired by the abstaining
delegates.

(¢) Changes in Operating Rules and Financial Assessmenls. —
C.0.S.P.A.R. actions which require a change in the rules or which
may involve financial assessments on the principal unions and
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national members constituting C.O.S.P.A.R. shall require a two-
thirds majority vote of the full C.0.S.P.A.R. to achieve favourable
action.

(d) Additions to Established Agenda. — Established agenda for
designated meetings of C.0.S.P.A.R. may be amended upon the
request of five members.

(e) Minules of Meetings. — The preliminary drafts of the minutes
of all meetings of C.0.S.P.A.R., all meetings of the Executive
Committee, and all meetings of working groups shall be circulated
promptly to all members of the respective groups for approval;
such minutes shall be considered approved if objections to these
drafts as written are not received within one month of date of
transmittal. Minutes of meetings of the C.0.S.P.A.R. Executive
Committee and of C.0.5.P.A.R. working groups shall be distributed
to all members of C.0.S.P.A.R. following approval.

(f) Succession of C.0.S.P.A.R. Officers. — The duly elected
President of C.0.S.P.A.R. shall preside at all C.0.S.P.A.R. meetings
and shall conduct the affairs of C.O0.S5.P.A.R. between designated
C.0.5.P.A.R. meetings. In the absence or inability of the Pre-
sident to discharge his responsibilities the two Vice Presidents
shall alternately as principal Vice President assume the respon-
sibilities of the office of President : alternation of the office of
principal Vice President shall take place each three months. It
shall be the prime responsibility to the principal Vice President
upon assuming the Presidential responsibility to convene
C.0.S.P.A.R. at the first opportunity for the purpose of electing
a new President. In the absence or inability of the President and
Vice Presidents to discharge these responsibilities, the other
members of the Executive Committee may take such steps as may
be necessary to ensure the continued activity of C.0.S.P.A.R.

2. — Responsibilities of the Ezeculive Commitlee

The Executive Committee will administer the affairs of
C.0.5.P.A.R. in accordance with the policy decisions and directives
of C.0.S.P.A.R.
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3. — Finance Commillee

In accordance with rule 15 (a) (i) of I.C.S.U. Rules for Special
Committees, C.O.S.P.A.R. will have a Finance Committee of two
members.

4. — Rolating Membership

Rotating membership of C.0.S.P.A.R. shall be selected from
among countries actively participating in tracking and other
aspects of space research, in the following manner :

(a) Initial selection will be based upon staggered terms for each
of three nations on three-, two- and one- year memberships.

(b) Subsequent appointment of rotating members will be made
for a period of three years each with due regard to geographical
considerations.

D. — Adhering bodies

The Committee on Space Research hopes that many nations
will become adherents through properly qualified scientific bodies
such as Academies, Research Councils or learned Societies. Should
no such scientific body exist in a given country the government
itself may adhere. The only qualification shall be a valid scientific
interest.

The rights and duties are as follows :

To become one of the rotating members.

To establish scientific channels for obtaining data and carrying
out space experiments.

(4]

3. To participate in obtaining data and evaluating the information
as far as feasible.

4. To be informed concerning conferences, congresses and colloquia
organized by C.O.S.P.A.R. or the unions regarding space
research.

D. To attend occasional conferences of C.0.S.P.A.R. and its
adhering bodies.

6. To provide freely to C.0.S.P.A.R., its adhering bodies and the
community of international scientists any significant results
of space research experiments or data analysis which may be
conducted.
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7. To contribute to financial support of the activities of
C.0.S.P.A.R.

6. — Liaison with Uniled Nalions

The Executive Committee of C.0.S.P.A.R. shall perform the
task set forth in the Charter, of maintaining liaison with the
United Nations Organization on the subject or regulations affecting
space research. It shall make use in an unofficial manner of the
advice of C.0.5.P.A.R. members who may have special knowledge
of or connexions with the United Nations Organization.

WORKING GROUPS
1. — Working Group Constilulion

The C.0.S.P.A.R. resolves that it shall have Working Groups.
Each Working Group shall consist of a Chairman, who will call
meetings and preside over them, and several other members.
Each Working Group will adopt such working rules and procedures
as may seem appropriate for achieving the objectives set by
C.0.5.P.A.R. or its Executive Committee. The rules and pro-
cedures referred to in the previous sentence include such matters
as quorum, method of voting, as by mail, telephone or cable, and
rules of order.

The C.0.S.P.A.R. resolves that all action communications to
individuals or groups outside C.0.S.P.A.R. initiated by the Working
Groups, shall be subject to approval in advance, either specifically
or in principle, by the C.0.S'P.A.R. Executive Committee.

2. — Establishment and membership of Working Groups

In order to constitute the Working Groups, the C.O0.S.P.A.R.
resolves that the Executive Committee shall carry out the follo-
wing steps :

(a) Appoint the Chairmen and recommend to each a list of proposed
members ;

(b) Solicit the Chairmen’s opinion as to desired additions or
changes ;

(c) Accept or reject their recommendations as may seem appro-
priate ; and
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{d) Make firm appointments. In the process of making their
recommendations the Chairmen will ascertain that members
proposed by them are willing to serve.

The C.0.S.P.A.R. resolved that each Working Group shall have

a life of one year, and be reconstituted at the end of each working

year by action of the Executive Committee. It is further resolved

that the Chairmen shall not serve more than three successive terms,
and that at least twentyfive percent of the membership shall
be changed each year. These new members shall be appointed
by the Executive Committee on the recommendation of the

Chairmen-elect.

The members of the Executive Committee may act as ex officio
members of any of the Working Groups at any time they desire.

3. — Working Group Budgels

The C.0.S.P.A.R. will arrange to provide funds for reasonable
secretarial expenses for the Working Groups and for travel expen-
ses, in accordance with I.C.S.U. regulations, of Chairmen, members,
and invited consultants. Each Working Group shall prepare, on
request, a budget of such expenses, which will be subject to appro-
val and audit as directed by the Executive Committee after
consideration by the Finance Committee. Expenditures of this
nature within the budget shall be approved by the Working
Group Chairmen.

4. — Number of Working Groups

The C.0.S.P.A.R. resolves to establish three working groups as
noted below in points 5-7. The C.0.8.P.A.R. further considers
that the availability of rocket and launching sites open to inter-
national visitors would be desirable but believes this is not a
suitable activity for assignment to a working group at this
time.

b. — Working Group on Tracking and Transmission
of Scientific Information

The C.0.S.P.A.R. resolves to establish a Working Group on
Tracking and Transmission of Scientific Information. This group
shall concern itself with :

(i) delineating problems that may exist in this area ;
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(ii) proposing and facilitating specific working arrangements.
for and among operating networks ;

(iii) studying the compatibility of frequencies, equipement and
problems of radio interference.

In connection with the last point, the Working Group shall
not take into its own hands the responsibility for requesting
frequency allocations, but it will work to ensure adequate and
timely actions through existing organizations responsible for such
activity.

6. — Working Group on Scienlific Experiments

The C.0.S.P.A.R. resolves to establish a Working Group on
Scientific Experiments such working group to :

(i) evaluate scientific experiments submitted by countries
which do not have facilities for launching space vehicles in order
to determine the scientific desirability and feasibility of incorpo-
rating them in some form of space vehicle. In this connexion
it is resolved that :

(@) any proposal from a country which has established an active
national space science committee should normally be presented
first to that committee,

(b) evaluation services of (..O.S.P.A.R. should be available also
to launching countries at their request,

(¢) in reaching its decisions, the Working Group shall have power,
and will normally be expected, to obtain assistance from
experts at its own discretion.

(i) draw attention to fields or research not receiving sufficient
emphasis, which fields might profitably be investigated through
the use of space vehicles ;

(iii) arrange for co-ordinated activities similar to that represented
by the I.G.Y. World Rocket Week.

The scope of this Working Group shall include all fields of science
but not fields of technology such as communications, combustion,
heat transfer, etc. Ionospheric experiments shall be included in the
scope of this Working Group rather than in that of the Working
Group on Tracking and Transmission of Scientific Information,
although close contact between the two groups is important. In
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addition to giving consideration to equipment that must be
carried in vehicles for such experiments, the groups shall also
facilitate arrangements for appropriate ground stations for iono-
spheric research.

7. — Working Group on Dala and Publicalions

The C.0.S.P.A.R. resolves to establish a Working Group on
Data and Publications, such group to :

(1) study the need for various forms of data exchange and for
the publication of results, continuing in this connexion the use of
existing World Data Centres and arranging for the continued
operation of any recommended means for such publication and
-exchange,

(i1) recommend to C.0.S.P.A.R. the selection of an editor of
publications who shall then become an ex officio member of this
Group.

The C.0.S.P.A.R. further resolves to encourage the use of
existing journals rather than initiate new forms of publication.

RESOLUTIONS CONCERNING IMMEDIATE ACTION
1. — Officers
The C.0.S.P.A.R. proposed, elected and installed the following
officers :
President : Professor H. C. vax pE Hurst (LLA.U.).
Vice Presidents : Professor E. K. FEporov (U. S. S.
Professor W. Albert Noves, Jr. (U.
Members : Professor Maurice Roy (I.U.T.A.M.),
- Professor H. S. W. Massey (L.U.P.A.P.).
It was resolved that the Vice-President from the U.S.S. R.
will assume the office of principal Vice-President for the initial
term of three months, beginning on 15 November 1958.

It was resolved that the list of officers be subject to review
when and if C.0.S.P.A.R. becomes a Special Committee of I.C.5.U.

R.),
S. A.).

2. — Secrelarial
It was resolved :

(a) that the possibility be investigated to place the secretariat at
The Hague, with the secretariat of 1.C.S.U. ;
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(b) that in the event of the I.C.S.U. secretariat being unable to
provide the C.O.S.P.A.R. secretariat, the Royal Society be
requested to furnish the place for the secretariat, the Admi-
nistrative Secretary to be paid by funds made available by
C.0.8.P.AR.

3. — Finance Commillee

Professor Klaus Clusius and Dr. Peter Alexander were appointed
to the membership of the Finance Committee.

Noting that it is not possible at this time to prepare a provisional
budget of expenditures for C.0.5.P.A.R., the Executive Committee
is instructed to' consult with the I.C.S.U. to provide the funds
required to cover the cost of C.0.S.P.A.R. activities and working-
groups through the second meeting of C.0.S.P.A.R. Further the
Executive Committee is directed to submit a provisional budget
to cover the cost of C.O.S.P.A.R. activities for consideration
at the second C.0.S.P.A.R. meeting.

4. — Membership

The seven countries represented at this first meeting are consi-
dered to have permanent membership under category (a) of the
Charter.

Immediate rotating membership was accorded to the following
nations for the following terms :

Union of South Africa : 3 years.
India : 2 years.
Peru : 1 year.

5. — Adhering Bodies

The C.0.S.P.A.R. respectfully requests the Bureau of 1.C.5.U.
to consult C.S.A.G.I. to obtain a preliminary list of possibly
interested adherents.

The C.0.S.P.A.R. respectfully requests the Bureau of I.C.S.U.
promptly to obtain many adhering nations and believes the Bureau
should adjudicate the scientific qualifications.

6. — CET.EX.

The C.O0.S.P.A.R. resolves that no Working Group need be
established at this time within the area now under consideration



by C.E.T.E.X. It is resolved that C.E.T.E.X. be asked at its
next meeting to consider and recommend what if any continuing
activity and continuing organization may be appropriate.

7. — Working Groups

The C.0.8.P.A.R. directs the Working Groups to proceed with
their work as soon as they are constituted and financed and directs
them to report at the next meeting of C.O.S.P.A.R. on their
progress and their plans for action.

The following persons are suggested for the Chairmanship of the
Working Groups which have been recommended for establishment
and alternative persons are also suggested in case the first designated
person cannot serve.

I. Working Group on Tracking and Transmission of Scientific
Information :

Chairman
Lovell U. K. Alternate choice
Ambartsumian U.S:. 8 R. for Chairman

II. Working Group on Scienlific Experiments :

Chairman
Lindblad Sweden Alternate choice
Bartels Germany for Chairman
Rose Canada

I11. Working Group on Dala and Publication :

Chairman
Day Ui K Alternate choice
Odishaw U. S. A. for Chairman

An additional list of suggested members for these Working
Groups has been prepared for presentation to the Executive Com-
mittee and to the Chairmen when appointed.

8. — Uniled Nalions

In view of the fact that problems relating to space research
may come up for discussion in the United Nations in the very
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near future, C.0.5.P.A.R. directs its president to send at once a
copy of the adopted Charter to the General Secretary of I.C.5.U.
with the respectful request to forward it to Unesco and the United
Nations Organization.

Special Committee on Antarctic Research
S.C.A.R.

The first number of the S.C.A.R. Bullelin (January 1959) has
been issued. It contains the following items :

— Aims and establishment of S.C.A.R.

— First meeting of S.C.A.R. (The Hague, 3-5 February, 1958),
— Second meeting of S.C.A.R. (Moscow, 4-11 August, 1958),
— Constitution of S.C.A.R.

— Scientific investigations recommended by S.C.A.R.
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INTERNATIONAL ELECTROTECHNICAL
COMMISSION

General Meeting

The dates of 1st to 16th November have been fixed for the General
Meeting of the I.E.C. which will be held in New Delhi in 1960.



CALENDAR OF INTERNATIONAL SCIENTIFIC MEETINGS

Date Place Meeting Organiser
1959
March 23-26 New-York Radio Engineers Show. Institute of Radio Engineers,
William C. Copp Associates,
75 West 45th Street, New-
York 22, U.S. A.
March 31-April 2 New-York International Symposium on | Professor H. J. Carlin, Microwave

April 1-3
April 1
April 6-9

Cambridge, U. K.

Los Angeles,
California

London

Millimetre Waves.

1.C.S.U. Bureau.

International Radio Consultative
Committee, 9th Plenary As-
sembly.

Radio and Electronic Computer.
Show.

Research Institute, 55, John-
son Street, Brooklyn, 1, New-
York, U. S. A.

I.C.S.U. Administrative Secreta-
riat, Paleis Noordeinde, The
Hague, Netherlands.

International Telecommunica-
tions Unions, Palais Wilson,
Geneva, Switzerland.

Radio and Electronic Component
Manufacturers’ Federation, 21.
Thothill Street, LLondon, S. W.
1, U.R.

— 801



Date

Place

Meeting

Organiser

April 1-May 2

May 25-29

June 5-20

June 16-18

June 29-July 3

June 30-July 10

July 1-5H

Geneva

London

Torontlo

[.os Angeles,

California

Cambridge U. K.

Madrid, Spain

Cambridge, U. K.

‘World Meteorological Organiza-
tion (W.M.O.), 3rd Session of
Congress.

International Convention on
Transistors and Associated

Semiconductor Devices.

Symposium on Electromagnetic

Theory (Sponsored by U.R.S.1.

Commission VI).

Institule of Radio Engineers,
Internal Symposium on Cir-
cuit and Information Theory.

Colloquium on Supraconducti-
vity (I.U.P.A.P.).

International Electrotechnical
Commission, General Meeting.

International Radio and Electro-
nics Convention.

W.M.O. Campagne Rigot, 1, Ave-
nue de la Paix, Geneva, Swit-
zerland.

Institution of Electrical Engi-
neers, Savoy Place, London,
W.C., 2, U. K.

Professor G. Sinclair, Chairman
U.R.S.I. Sub-Commission VI-3
University of Toronto, Onta-
rio, Canada.

Mr. G. L. Turin, Hughes Research
Laboratories, Culver City, Cali-
fornia, U. S. A.

Dr. Schoenberg, Esq., Mond La-
boratory, Cambridge, U. K.

I.LE.C., 1-3, rue de Varembé,
Geneva, Switzerland.

British Institution of Radio Engi-
neers, 9, Bedford Square, Lon-
don, W.C. 1, U. K.
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Date Place Meeting Organiser
July 13-17 Geneva International Organization for | I.S.0., 1-3, rue de Varembé,

August 24-28

L 26-29

13

Augu

i

September 26

October 2-9

October 14 (2 months)

Perth, Australia

Munich

The Hague, Nether-

lands

York, U. K.

Geneva, Switzerland

Standardization (I.S.0.) Coun-
cil Meeling.

Australian and New Zealand As-
sociation for the Advancement
of Science (Congress).

1.U.P.A.C., 20th General Con-
ference.

I.C.S.U., Bureau and Executive
Board.

British Association for the Ad-
vancement of Science, Annual
Meeting.

International Telecommunica-
tions Union, Plenipotentiary
Conference.

Geneva, Switzerland.

Professor J. R. A. McMillan, Ho-
norary  General Secretary,
Science House, 137, Gloucester
Stlreet, Sidney, Australia.

Dr. R. Morf, Secretary General
I.U.P.A.C., ¢c/o Sandoz S. A,
Basle, Switzerland.

I.C.S.U. Administrative Secreta-
riat, Paleis Noordeinde, The
Hague, Netherlands.

The Secretary B.A.A.S., 18, Adam
Street, Adelphi, London W. C.
2, U. K. :

I.T.U., Palais Wilson, Geneva,
Switzerland.
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Date

Place

Meeting

Organiser

October 26-28

December 26-31

1960
July 25-August 8

August 31-Sept. 7

September 5-15

October 11-19

Baltimore Md.

Denver, Colorado or
Cleveland, Ohio

Helsinki, Finland

Stresa, Ilaly

London, U. K.

Paris

Institute of Radio Engineers,
Electronic Devices Meeting.

American Association for the
Advancement of Science, An-
nual Meeting.

12th General Assembly of
1.G.G.U.

10th International Congress,
I.LU.T.A.M.

U.R.S.I., 13th General Assem-
bly.

11th Conference on Weights and
Measurements.

Institute of Radio Engineers, 1,
East 79th Street, New-York 21,
U. 8. A.

Dr. R. L. Taylor, American Asso-
ciation for the Advancement
of Science, 1515, Massachusetts
Avenue, N. W. Washington 5,
D.C., U. S. A.

Secretariat of 1.G.G.U., 30, Ave-
nue Rapp, Paris 7e.

Prof. Maurice Roy, Secretary
General of I.U.T.AM., 29,
Avenue Division Leclerc, Cha-
tillon-sous-Bagneux, France.

E. Herbays, Secrelary General
7, Place Emile Danco, Brussels
18, Belgium.

Secrétariat, Bureau International
des Poids et Mesures, Pavillon
de Breteuil, Sévres, Seine-et-
Oise, France.
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International Electrotechnical Commission

Publication 50 (45). — Second edition, International Electrotechnical
Vocabulary, Group 45 : Lighting.

Publication 91. — First edition, Recommended methods of measurement on
receivers for frequency — modulation broadcast transmissions.

These publications are on sale at the Central Office of the I.LE.C. at the
price of Sw. Fr. 10, per copy, plus postage, for Publication 50 (45), and
of Sw. Fr. 15, per copy, plus postage, for Publication 91.

International Telecommunication Union

‘We have been informed of the publication by the I.T.U. of the 31st edition
of the List of Coast and Ship Slations, which has just been issued.

According to the Radio Regulations annexed to the International Tele-
communication Convention, this List must be in the possession of stations
on board ships compulsorily equipped with a radiotelegraph station, but
it can also be of great use to other ship stations, as well as to shipowners,
life-saving organizations, transport companies, etc.

It is divided into two main parts which contain :

1. The particulars of coast stations throughout the world, arranged in
the alphabetical order of countries. The indications include the name of
the station, the call sign, the frequencies used, the power and class of emis-
sion, the nature of the service, the working schedules, charges, the geo-
graphical position, the operating concern and any other details of use in
operation.

2. The particulars of ship stations, grouped in the alphabetical order of
stations, regardless of nationality. The indications include the name of
the ship, the call sign, the country to which the station belongs, the fre-
quencies used, the power and class of emission, the nature of the service,
the working schedules, charges collected for exchange of correspondence,
the authorities settling the accounts and, where relevant, the owner of the
ship, the number of lifeboats equipped with radio apparatus, etc.

An annex at the end of the List gives information on inland and limi-
trophic telegraph rates for the routing of correspondence to the country
of the coast station or to adjacent countries.

Titles and explanatory texts are in French, English and Spanish.
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The price of this publication of 2044 pages has been fixed at 17.25 Swiss
francs per copy, postage by ordinary mail and packing paid.

Those interested in this publication, may apply to the General Secretariat
of the I.T.U., Palais Wilson, Geneva, Switzerland.

The International Telecommunication Union has informed us of the follow-
ing publications :

1o the List of Fized Stalions sixteenth edition.

This comprises particulars of fixed stations throughout the world. It is
divided into two Volumes, the first of which gives stations using frequencies
between 10 ke/s and 27,500 ke/s, while the second shows stations using
frequencies above 27,500 ke/s.

In each volume, there are two sub-divisions :

Part A : an alphabetical list of stations classified by stations. Details are
given in the following order : country abbreviation, name of the station,
frequency, call sign (1);

Part B : an alphabetical list of stations classified by countries. Details
are given in the following order : name of the station, frequency, call
sign, observations (1).

A preface common to both volumes, in English, Spanish and French,
appears at the beginning of Volume I.

The sales price per copy will be :

Volume I (1028 pages) : 85 Swiss francs.

Volume II (268 pages) : 30 Swiss francs.

These figures include the cost by ordinary mail, carriage, and such
supplements as may appear, at quarterly intervals, between now and the
next edition.

20 List of Special Service Stalions (16th edition).

This List is a service document of the International Telecommunication
Union, published in accordance with the provisions of the Radio Regulations
attached to the International Telecommunications Convention.

It comprises the following 7 sections, in which the stations are classified
by country :

1. Stations transmitting time signals.
Stations transmitting regular meteorological bulletins.

Stations transmitting notices to navigators.

w0

Stations transmitting medical advice.
Stations transmitting standard frequencies.
Stations transmitting epidemiological bulletins.

N o oo

Stations transmitting Ursigrams.

(1) The Radio Frequency Record, whence this information is taken, gives
fuller data about stations. It is published by the I.T.U. too.
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The 16th edition of the List of Special Service Stations is published in
separate English and French editions.

The price per copy of this 380 pages publication, in English or French,
is 9 Swiss francs; this price includes postage by ordinary mail, packing,
and the subscription to the quarterly supplements which appear pending
publication of the next edition.

Orders should be sent lo the General Secretariat of the I.T.U., Palais Wilson,
Geneva, Switzerland.



