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IN MEMORIAM

It is our sad duty to inform our readers of the death of 
Mademoiselle Rachel Straetmans which occurred on October 26, 
1957.

Since 1919, Mademoiselle Straetmans was a member of the 
Secretary-General’s Staff. The older members of U.R.S.I. will 
always remember Mademoiselle Straetmans’ great loyalty to the 
Union, ft is some small consolation to learn that during her last 
days, she was able to realise something of the affectionate regards 
in which she personnally was held by so many members.of U.R.S.I. 
and particularly by the governing agencies.
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XIIth GENERAL ASSEMBLY

Resolutions and Recommandations 
adopted by the General Assembly

EXECUTIYE COMMITTEE

1. New National Committee. — The General Assembly 
recognized the National Committees appointed by Austria, Greece 
and U. S. S. R.

2. Statutary Elections. — On the proposals of the Executive 
Committee, the General Assembly elected :

2.1. The Board of Offlcers :
President: D. L. I. Berkner.

Pasl-President : Dr. P. Gejat (ex-officio).
Vice-Presidenls ; Dr. I. Koga,

Dr. R, L. Smith-Rose (re-elected),
Dr. G. A. Woonton.

Treasurer : Prof. Ch. Manneback.

Secretary General : Ing. E. Herbays.

2.2. The Commission Chairmen :
Commission I : Mr. B. Decaux (re-elected),

Commission II : Dr. R. L. Smith-Rose (re-elected),

Commission III : Dr. D. F. Martyn (re-elected),
Commission IV : Prof. R. A. Helliwell,

Commission V : Prof. A. G. B. Lovell,

Commission VI : Dr. S. Silver (re-elected),

Commission YII; Dr. W. G. Shepherd.
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3. U.R.S.I. DELEGATES TO INTERNATIONAL OrGANIZATIONS. — 
The following were appointed as U.R.S.I. delegates to International 
Organizations.

3.1. International Council of Scienlific Unions : Prof. Dr. 
R. van der Pol.

3.2. Mixed Commission on the lonosphere : Sir Edward V. 
Appleton {Cbaivman), Dr. L. V. Rerkner, Father P. Lejay, 
Dr. D. F. Martyn.

3.3. Joint Commission on Radiometeoroloijii : Dr. W. E. Cordon 
{Chairman), Dr. Lhermitte, Dr. R. L. Smith-Rose.

3.4. Joint Commisison on Solar and Terreslrial Relationships : 
Dr. C. W. Allen, Mr. A. E. Covington, Dr. Denisse, 
Dr. D. K. Menzel.

3.5. U.R.S.I. Committee for C.C.I.R. : Mr. B. Decaux, Dr. J. H. 
Dellinger, Dr. R. L. Smith-Rose, Prof. Dr. B. van der Pol.

4. Organization of international symposia. — The General 
Assembly decided :

That international symposia of U.R.S.I. on specialized subjects 
related to radio Science be organized approximately annually if 
financially feasible. Subjects for sucb symposia shall be proposed 
by the Commissions of U.R.S.I. and selected by the Board of 
Officers. Subjects wbicb fall into Heids of otber Unions may be 
recommended by the Board, alter consultation witb chairmen of 
the interested Commissions, as joint symposia witb those Unions.

The Board is authorized to approve financial arrangements for 
sucb symposia and shall approve the organization proposed.

It is requested by the Executive Committee that ratber specia
lized subjects, of interest to a wicle range of werkers, should be 
chosen.

The proceedings of the symposia should be published, if possible 
commercially.

5. Modification to the scale of sübscription. — The follow
ing regulation for the payment of national subscriptions were 
adopted.
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(ot) Each National Committee is free to select its annual sub- 
scription trom one of the categories in the following scale :

Category U. S. Dollars Votes

1 125 1
2 250 2
3 500 3
4 1000 4
5 2000 5
6 4000 6

(b) Each National Committee is assigned the corresponding 
number of votes as shown in the table.

(c) A National Committee may transfer to a higher category at 
the beginning of any Financial Year of the Union.

Other changes of category may be made only at a General 
Assembly.

{d) The Secretary General shall inform the National Gommittees 
of the category they may care to enter ; for this purpose a list 
drafted by the Finance Committee has been approved by the 
Executive Committee.

(e) The revised fiscal scale shall be eiïective from November 1, 
1957.

6. Modifications to the statutes and Bylaws. — The 
following modifications to the Statutes and Bylaws were adopted.

6.1. Siaiutes :
Art. 10. — The Board of Officers comprises :
(a) the President, the immediate Past-President, the Vice- 

Presidents and the Treasurer,
{b) the Secretary General who is the executive officer of the 

Union and acts as Secretary of the Executive Committee.
Art. 11. — The Board of Officers are elected by the General 

Assembly on the proposal ot the Executive Committee, to hold 
office from the end of the General Assembly at which they are 
elected until the end of the following ordinary General Assembly. 
They are eligible for immediate re-election except that the President
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tnay not normally serve more than two consecutive terms, and the 
Vice-Presidents may not normally serve more than two consecu
tive terms.

Art. 26. — The number of official delegates entitled to represent 
a National Committee at General Assemblies, and the number of 
votes allocated to it in Assemblies and at the Executive Committee 
will depend on the number of unit of subscription paid annually 
by it, in accordance with the following Schedule.

Gategory

1
2
3
4
5
6

Number of units of 
subscription

1
2
4
8

16
32

Number of 
delegates and 

votes

1
2
4
8

16
32

The value of the unit of subscription is fixed by the General 
Assembly.

Art. 27. — The category in which a National Committee may 
enter is left to its own choice. A National Committee may 
transfer to a higher category at the beginning of any fmancial 
year of the Union. Other changes of category may be made only 
at a General Assembly.

6.2. Bylaws :
Art. 24. — Besides the individuals mentioned in Art. 30 of 

the Statutes, the Honorary Presidents and Past-Presidents, and 
delegates of National Committees may attend the meetings of the 
General Assembly.

Art. 25. — With the approval of a National Committee, the 
President of the Union may invite any scientist from that country 
to attend as an observer. The President may also invite repre- 
sentatives of international organizations, and, on its own initiative, 
or at the request of the President of a Commission, scientists from 
countries that do not adhere to the Union.
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The National Committee of the post country may invite indi- 
viduals of its own country to be present as observers.

6.3. Bules for Commissions :
Art. 11 :
(a) A Commission may, with the approval of the General 

Assembly, appoint Sub-Commissions to study particulars matters 
within its scope.

(b) The Chairman of each Sub-Gommission is elected by the 
General Assembly on the recommendation of the appropriate 
Commission. In general, it is expected that he will be a delegate 
at that General Assembly.

(c) The members of each Sub-Gommission shall be elected by 
the President of the responsible Commission, after consultation 
with its official members, if necessary by correspondance.

[cl) The term of each Sub-Gommission expires at the end of the 
General Assembly following its creation. If necessary, its mandate 
may be renewed.

(e) At each General Assembly the Chairman of each Sub- 
Gommission shall present to the parent Commission a report on 
the work of his Sub-Gommission.

COMMISSION I
ON RADIO MEASUREMENTS AND STANDARDS

Resolution n° 1

It is resolved that in view of the importance of atomic standards 
for frequency and time measurements it is recommended that 
their further development should be vigorously pursued and that 
their frequencies should be intercompared by means of radio trans- 
missions and by the circulation of a single Standard around a num- 
ber of national laboratories. Additional Comment :

It should be noted that in making the proposed intercomparisons, 
the frequencies should be expressed either in terms of an atomic 
frequency such as that of the caesium F, m (4.0) ^^ F, m (3.0) 
line at zero field or in terms of the unit of time scale UT2. In the 
latter case the time signals used should be stated so that the
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interval between these signals can be expressed in terms of the 
caesium resonance.

If the frequency varies with any parameters external to the 
atom, the precise values of these parameters should be stated.

Resolution n° 2

In order to establish the best means of securing a reliable 
worldwide service of Standard frequency and time signals trans- 
missions, it is recommended that attention be given to Resolution 
n° 179, Question nos 140, 141, 142, and Study Programme n° 101 
of the C.G.I.R. Plenary Assembly, 1956. In particular, the follo- 
wing questions should be studied :

1. The merits of frequencies below 100 kc/s for Standard fre
quency transmissions and time signals.

2. Methods of recognizing without ambiguity the seconds 
pulses of different Standard frequency transmitting stations 
including the case of reception at great distances.

The study should include the optimum type of time signal to be 
used and the advisability of synchronizing time signals from diffe
rent stations.

3. The number and location of stations required for world 
coverage. (Any further increase in the number of stations operating 
in some geographical areas will result in a degradation of the 
service.)

4. The advisability of reducing the period of tone in favor of 
pulses.

Resolution n° 3

It is strongly recommended that the national laboratories 
should intercompare their standards of power measurement at 
frequencies in the neighborhood of 3 000 Mc/s and 10 000 Mc/s. 
The comparisons to be coordinated by Dr. R. L. Smith-Rose, 
Director, Radio Research Station, Bitton Park, Slough, Bucks, 
England.

Resolution n° 4

In order to avoid confusion between the terms radio field 
strength and radio field intensity, it is recommended that :

1. Radio Field Strength refers to the magnitude of the electric
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or magnetic field vector (E or H) at a given location resulting 
from the passage of radio waves.

2. Radio Field Intensity refers to the power density of electro- 
magnetic waves passing through a surface normal to the direction. 
of propagation.

Resolution n° 5

In order to stimulate international and national efïorts in the 
standardization programs of high-frequency and microwave quan- 
tities such as power, impedance, voltage, current, attenuation, 
field strength, noise, etc., the Xllth Assembly of U.R.S.I. recom- 
mends to members of the U.R.S.I., the I.E.C., the C.C.I.R., I.S.O., 
and other international groups concerned with electrical standards 
tliat the following be done :

(ö) Compile, as soon as possible, a table of /•/ quantities including 
those distributed in time, frequency and space to be standardized. 
This table shall specify dynamic ranges, frequency ranges and 
corresponding desirable practical accuracies for primary standards. 
It shall also specify desirable priorities for the various quantities 
and corresponding ranges.

{b) Information and tabular material, as requested in (a) above, 
shall be forwarded to the President of Commission I, U.R.S.I., 
for consolidation and possible adoption at the XHIth U.R.S.I. 
General Assembly. II is desirable that this table be brought up 
to date at successive General Assemblies.

Resolution n° 6

In view of the progress made since the XI tb General Assembly 
in the measurement of the velocity of electromagnetic waves, it 
is recommended that in radio engineering problems its value in 
vacuum be taken as :

299 792.5 ± 0.4 km/s

COMMISSION IV
ON RADIO NOISE OF TERRESTRIAL ORIGIN

Recommendation n° 1 

Measurement of Atmospheric Noise
U.R.S.I. Commission IV recommends that the following com- 

ments on the measurements of atmospheric noise be communicated 
to the G.C.I.R.
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« U.R.S.I. has considered the C.C.I.R. question « What are the 
most easily measured characteristics of terrestrial radio noise from 
which the interference to different types of communication system 
can be determined » and has also considered C.C.I.R. Study Pro- 
gramme n° 96 dealing with the measurement of atmospheric radio 
noise. The following comments on these topics are offered to 
the C.C.I.R.

» Considerable progress has been made during the last few years 
in the measurement and description of the amplitude characte
ristics of atmospheric noise. Although time characteristics are 
also required for a complete statistical description of the noise, 
useful relationships have been found between the amplitude cha
racteristics alone and the interference caused hy the noise to many 
types of radio service.

» There is general agreement on what amplitude characteristics 
should be measured, and members of U.R.S.I. are being encouraged 
to study these characteristics at many more locations, in accordance 
with the recommandations contained in the Annex. »

Recommendation n° 2 

U.R.S.I. Special Report on Atmospheric Noise

Commission IV recommends that a working group be set up 
under the Chairman of Commission IV to prepare an U.R.S.I. 
special report on the measurement of the characteristics of atmos- 
pheric noise and their relation to radio interference. This report 
should he based on the material collected to formulate a reply 
to C.C.I.R. questions.

Recommendation n° 3

Symposium on Natiirally-occuring VLF phenumena

Considering the wide current interest by members of U.R.S.I. 
Commissions III, IV and V in the study of whistling atmospherics 
and related types of very low frequencey atmospheric noise, 
Commission IV recommends that consideration be given to the 
possibility of arranging a symposium on this subject before the 
XlIIth General Assembly.
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Recommendation n° 4 

Collection of Atmospheric Noise Data 
frotn Aslronomical Obsevvalories

Commission IV recommends that a communication be addressed 
to the International Astronomical Union, expressing the belief 
that measurements of atmospheric radio noise are being made at 
many astronomical observatories throughout a large part of each 
day, and requesting that the results of any such measurements 
be made available to radio workers. The communication should 
further suggest that there should be consultation between the
I.A.U. and U.R.S.I. to ensure that the measurements are made in 
as useful and uniform a marnier as possihle for radio as well as 
for astronomical applications.

Recommendation n° 5

Coopevative Measurements of the Waveforms of Atmosphevics
Commission IV recommends that where groups of workers have 

coordinated their work on the recording of waveforms of atmos- 
pherics with the object of showing their variations from place to 
place, and there such workers desire to publish a joint account 
of their combined work, U.R.S.I. should facilitate this work by 
providing means for exchanging data and for joint consultation.

Recommendation n° 6

Working Group on Terminology relaiing to VLF Noise Phenomena
Commission IV recommends that a working group be set up 

under the Chairman of Commission IV to review continually the 
terminology used in the description of whistlers and related 
phenomena. and to make further recommendations on this topic 
to the XIIIth General Assembly.

Recommendation n° 7

Provisional Terminologg relating to VLF Noise Phenomena
Until the Working Group set up under Recommendation 6 

has reported, Commission IV recommends that the following 
terminology be adopted tentatively in work on whistlers and 
related phenomena.
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Atmospherics : Natural electrical disturbances originating in 
the earth’s atmosphere. Atmospherics may be subdivided into 
the following types :

A. Spherics : Atmospherics which originate in, and are propa- 
gated through, the space between the earth and the ionosphere.

B. Whistlers : Atmospherics which originate in lightning dis
charges and which are propagated through the ionosphere along 
dispersive paths.

C. VLF Emissions : Atmospherics which are noi produced by 
lightning. They are usually associated with magnetic disturbance 
and have often heen referred to loosely by the term «dawn 
chorus ». The following sub-groups are recognized :

1. VLF Hiss : A relatively steady VLF emission generally 
exhibiting a frequency-dependent amplitude spectrum, lts spec
trum and intensity may change slowly (periocl of several seconds 
oi' more) with time.

2. Discrete events : Well-defmed VLF emissions having durations 
of the order of a few tenths to several seconds. A defmite and 
repeatable frequency-time' relation in often observed.

3. Chorus : A series of discrete VLF emissions, often overlapping, 
with time separations of less than one second.

Annex to Recommandation n° 1

Prepared by : W. Q. Crichlow, Chairnian,
G. Foldes, F. J. Hewitt, F. Horner, H. Shinkawa 

and A. W. Sullivan

I. — Measurements

It would he highly desirable to obtain detailed statistical infor- 
mation on the amplitude-probahility distribution of the instanta- 
neous envelope voltage, the various time functions, and the 
direction of arrival of the noise at many locations throughout the 
world. However, since continuous detailed measurements of this 
type at all frequencies and at a large number of stations become 
prohibitive because of the complexity of the equipment involved 
and the large number of personnel necessary to carry out the obser-
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vations, it is recommended that these complete studies of the 
detailed noise characteristics be confmed to a few selected locations 
with continuous measurements of one or more simple parameters 
at a larger number of stations.

The amplitude-probability distribution bas been measured at a 
number of locations and three proposals have been made for the 
mathematical representation of the distribution. The simplest of 
these is the log-normal distribution, which can be completely 
represented by means of two parameters, the average logarithm 
and the Standard deviation, expressed in logarithmic units. By 
simple mathematical relationships, it can also be expressed in 
terms of the average power and the average envelope voltage.

Another representation is of the form :

-1

where Q [v] is the fraction of the time for which the envelope 
exceeds different voltages v,v is the average envelope voltage and 
g is a constant determined experimentally. This expression can 
be evaluated in terms of three measured parameters.

The third form is represented by the following expressions :

Q{v) = e-”‘
b + 1

V = C'l’J + a2ll 2 + «3l/b

b = 0.6 201og10^
L V J

The constants in these expressions can be evaluated by means 
of three measured parameters such as the average power, the 
average envelope voltage, and the average logarithm of the enve
lope voltage. Although this expression is more complex and 
requires the measurement of one moment more than the log- 
normal distribution, it has the advantage of being able to represent 
the complete amplitude time distribution of the noise over a much 
wider range of probabilities.

Since all three of these representations of the amplitude time 
distribution can be described by means of measured moments, 
it is recommended that measurements be made at as many loca
tions as possible of the average power, the average envelope
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voltage, and the average logarithm of the envelope voltage. It 
only one parameter is to be measured, priority should be esta- 
blished in the order given. The namber of parameters actually 
necessary to describe the true distribution will be determined by 
the variability of shape that is observed from one place to another 
and as a function of time and frequency. If a sufficiënt number of 
systematic tendencies can be found for the shape of the distri
bution, then fewer moments will be required to show the variability.

It is recommended that studies be continued of the relation- 
ship between the various parameters, such as the ratio of the 
r. m. s. to the average under all conditions, i. e. as a function 
of time, frequency, and location. Studies of the influence of 
band-on all of the parameters as well as the statistical distributions 
are recommended.

It is certain that measurements of some time functions of the 
noise such as lengths of pulse or of noise bursts will be required 
for a full description, but it is not present clear which of thsee 
should be recommended.

Direct measurement of the moments is preferred instead of 
measurements of the Thomas type, but it is recommended that 
the operation of existing Thomas stations be continued until they 
can be replaced with the recommended measurements.

Although DF measurements are desirable at certain selected 
locations, it is recommended that onmidirectional antennas be 
used at most stations, in order to insure uniformity of results.

In making any measurements of noise, it is extremely important 
to carefully state all conditions of measurement so that observa- 
tions by different experimenters can be interrelated.

II. — Techniques

A. — Probability Distributions
In making detailed statistical measurements on the instanta- 

neous noise envelope voltage, it is recommended that measurement 
should be based on counting techniques, for example, using 10 kc/s 
pulses gated by the noise. These are the most versatile, since 
counting equipment can readily be adapted to the measurement 
of a number of parameters, such as the amplitude probability 
distributions, the distributions of the pulse lengths, and the inter
vals hetween the pulses.
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The equipment necessary for making such measurements will 
generally contain the following components :

1. antenna,
2. calibrating signal,
3. calibrated attenuator,
4. receiver,
5. selective circuits of known eiïective bandwidth,
6. envelope detector,
7. amplitude disciminator,
8. gating circuits,
9. signal generator (usually about 10 kc/s),

10. one or more frequency counters.

The design of the receiver must be such that its recovery time 
is very short upon overload by high amplitude pulses. Except 
for this limitation, there are no severe dynamic range or linearity 
requirements. The receiver noise, of course, must be lower than 
the level of external noise that is to be measured.

The distributions are obtained hy gating the 10 kc/s signal on 
for the period of time during which the noise level exceeds the 
threshold of the gating circuits, and by changing the amount of 
the attenuation at the input of the receiver in known steps. 
Various lengths of counting time are used at the different threshold 
levels. In general, 100 seconds is used for values of 5 % and 
greater, 200 seconds for values in the range of 0.0005 %, and 
300 to 1000 seconds for values less than 0.0005 %. In general, 
a total of about 10 minutes is required to obtain all hut the last 
three low percentage readings which themselves may take 10 to 
20 minutes in order to obtain statistically constant data. The 
total time required is a function of the type of noise being measured. 
A longer time is required for noise with a large dynamic 
range.

B. — Incliviclual Parameters

1. Average Envelope Voltage. — The basic equipment for 
measuring the average envelope voltage is as follows :
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(a) antenna,
{b) calibraiion source (signal generator or noise diode),
(c) frequency selective circuits of known efïective bandwidth,
{cl) envelope detector (detector capable of following the peaks of 

the I.F. cycles at the audio-frequency rate),
(e) integrating circuit (usually an RG circuit with a time constant 

of 100 seconds or more),
(/) AGC or variable attenuator circuit (controlled by the inte- 

grated voltage),
[g) recorder circuit (the recorder should indicate the magnitude of 

the control voltage which is calibrated in terms of the input 
signal level).

It is essential for the receiver to be linear over the important 
dynamic range of the noise being observed, for a fixed gain, so 
that the noise envelopè is undistorted at the detector output. 
This requires an instantaneous dynamic range of 40 db or more. 
The required dynamic range is a function of the type of noise 
being measured and the bandwidth of the equipment. The nar- 
rower the bandwidth, the smaller the dynamic range. Usually 
bandwidths the order of 300 cycles to 1000 cycles are used. The 
gain stability of the equipment must be adequate to insure repeata- 
bility of calibrations. The noise figure of the equipment must be 
as low as possible to minimize contamination of low noise levels.

2. Average Power. — The required circuitry for measuring the 
r.m.s. voltage, or noise power, is similar to that required for average 
envelope measurements, except that just prior to detection a 
square law circuit is used. This circuit can consist of two tubes 
with the grids in push-pull and the plates in parallel; thus, pro- 
ducing in the plate circuit a voltage at twice the input frequency 
and with an amplitude proportional to the square of the input 
voltage. The amplifier and detector that follow must have a much 
larger dynamic range in order to handle the squared values without 
distortion. Using a bandwidth of about 300 c/s, a dynamic range 
of 80 db or more is required ; however, much smaller bandwidths 
can be used for the power measurement, since the power is directly 
proportional to bandwidth regardless of the type of noise. Using 
a bandwidth the order of 1 c/s, the required dynamic range is 
reduced to about 40 db or less, since for these bandwidths the 
noise has the characteristics of thermal noise and approaches a
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Rayleigh distribution. The time constant used will depend to a 
certain extent on the bandwidth ; however, a time constant of 
of 500 seconds seems to give adequate smoothing.

3. Average Logarithm. — The equipment required for measuring 
the average logarithm is again very similar to the equipment for 
average envelope measurements. The principal difference is that 
a logarithmic amplifier is inserted between the envelope detector 
and the integrating circuit. A convenient circuit is a tri ode ope- 
rating at zero bias and with a high value of grid resistance so that 
tha plate current is an exponential function of the applied grid 
voltage. With this type of measurement, a time constant of the 
order of 50 seconds lias proven satisfactory. It should be noted 
that the logarithmic amplifier must be capable of operating at the 
envelope frequency, i. e. the integration must occur alter the loga
rithmic circuit rather than prior to or within the logarithmic 
circuit. It should also be noted that the gain control voltage 
must be obtained after integration rather than before integration.

COMMISSION V 

ON RADIO-ASTRONOMY
Resolutions

1. Sub-Commission Vn on « continuous measurements of solar 
radio emission » should be discontinued.

2. A member of Commission V should be appointed to the 
Ursigram Permanent Gommittee.

3. Sub-Commission Yc on «the basic solar index» should be 
continued with the following membership :

Chairman ; S. Chapman,
Members : J. Bartels,

A. E. Covington,
M. Nicolet,
M. Waldmeier,
S. F. Smerd,
J. F. Denisse,
C. M. Minnis,
H. Dodson Prince,
R. N. Bracewell,
A. Maxwell.
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4. Sub-Gommission \d on «Standards» should be continued 
witb the following membersbip :

Chairman : C. Seeger.
Members : A. E. Covington,

F. T. Haddock,
M. Laffineur,
D. A. Macrae,
C. H. Mayer,
F. G. Smith,
J. L, Steiinberc,
T. Hatanaka,
R. Hanbury Brown.

5. The Commission endorses the following recommendation put 
fonvard by sub-commission Vd :

« There is now general agreement on tbe desirability of esta- 
blishing certain of the strenger discrets sources as members of a 
Standard sequence of flux density. To achieve tbis objective, it 
is desirable that U.R.S.I. Commission V and I.A.U. Commission 40,

(1) designate the following sources as members of a Standard 
sequence of flux density,

23N5A (Gas A) 12N1A (Vir A)
I9N4A (Cyg A) 16N0A (Her A)
05N2A (Tau A) 09S1A (Hyd A)

(2) call the attention of all radio astronomy observation to the 
urgent need for more accurate values for the absolute llux densities 
of the above sources.

(3) recommend that, in observational studies of discrete sources, 
greater attention be paid to obtainnig accurate, well defined inten- 
sity ratios between the objects under observation and the members 
of the above Standard sequence.

(4) recommend that persons making high resolution « pencil- 
beam » surveys, pay particular attention to the regions surrounding 
the above sources and publish their fmdings in the form of detailed 
maps, perhaps 30 X 30 degrees and centered on the individual 
sources. »

Commission Y proposes that this recommendation should 
be forwarded to the I.A.U. for consideration by Commission 40.
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6. Commission V expresses its thanks to the I.A.U. and
C.C.I.R. for considering resolutions 4 and 5 adopted by Commis
sion Y at the XI th General Assembly in 1954. Once again it 
insists on the absolute necessity that those observatories engaged 
in radio-astronomy which are troubled by interference should 
receive the backing of the authorities in their own and neighbouring 
countries.

7. A new Sub-Commission Ve on «Frequency Allocation » 
should be establisbed. Tbis Sub-Commission is charged with pre
paring recommendations to be submitted tbrougb the appropriate 
authorities to the International Telecommunication Union at 
their meeting in 1959. The membership of tbis Sub-Commission 
is to be :

Chairman : F. T. Haddock (U. S. A.).
Memhers : E. J. Blum (France),

A. Hewish (U. K..
V. VlTKEVITCH (U. S. S. R.),
W. N. Christiansen (Australia),
A. H. de Voogt (Netherlands),
T. Hatanaka (Japan),
L. Erikson (Norway),
F. Becker (Germany),
A. E. Covington (Canada),
G. Righini (Italy),
J. Tuominen (Finlend),
O. E. H. Rydbeck (Sweden),
R. Goutrez (Belgium),
A. P. Mitra (India).

8. A werking party, consisting of the Presidents of Commis- 
sions III and V, should examine the division of subjects between 
these two commissions.

9. Commission V recommends that U.R.S.I. should assent to 
the request by I.A.U. to sponsor a joint Symposium on Radio 
Astronomy in France just prior to the General Assembly of I.A.U. 
in 1958.

It recommends that the subjects matter should be restricted 
to those aspects of radio astronomy which are particularly of 
astronomical interest; it should include solar, galactic and extra-
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galactic radio emission together with a short session on radio 
studies of other bodies of the solar system. The number of sche- 
duled speakers should be restricted so as to leave adequate time 
for discussion.

It also recommends that the proceedings should be published 
in book form.

The Gommission suggests that the following persons should 
serve on a joint U.R.S.I.-I.A.U. organizing committee :

Chairman : J. L. Pawsey (President of Gommission 40 
I.A.U.).

Secretary : F. T. Haddock,
Members : The Chairman of Gommission V of U.R.S.I.

J. F. Denisse,
V. VlTKEVITCH,
R. Minkowski,
A. G. R. Lowell,
H. C. van de Hulst,
R. N. Bracewell.

J. L. Pawsey, representing the I.A.U. at this General Assembly, 
has informed Gommission Y that he considers these proposals 
entirely acceptable to the I.A.U.

GOMMISSION VI

ON RADIO WAVES AND CIRCUITS

1. The Gommission notes with regret the passing of Prof. Marcel 
Bayard, an outstanding representative of the French National 
Committee in the field of Circuit Theory.

Resolved that a memorial be published in the Proceedings of 
the Xllth General Assembly.

2. Resolved that National Committee be urged to add to their 
membership circuit and communication engineers interested in 
operational problems of communication circuits to supplement the 
current theoretical work in the circuit field.

3. Resolved that National Committee be nrged to add to their 
membership engineers and scientists interested in propagation in 
anisotropic media to contribute to the work of Gommission VI 
in such areas as gyrators, isolators, etc.
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4. Recommendation on organization of program for Commis- 
sion VI for the XHIth General Assembly : The main body of the 
program shall consist of discussion sessions on chosen topics intro- 
duced by invited papers, and that there shall be one or more 
sessions on contributed papers. Contributed papers shall be 
presented only if the author is present.

5. That a working group be named to study and report on the 
classification of surface waves.

6. That Commission sponsor an international symposium on 
Electromagnetic Theory in 1959 ; Toronto, Canada is being consi- 
dered as the location.

7. That work on the monograph on communication Systems be 
continued during the following three year period.

Recommendations for future WORK

1. The field strength in the neighborhood of antennas and 
obstacles under time-harrnonic and transient conditions.

2. Wave propagation in anisotropic media.
3. The theory of surface wave and leaky wave antennas.
4. Calculation of the diffraction fields for dimensions of bodies 

in the resonance region.
5. Study of synthesis problern for actual antennas and scat- 

tering systems.
6. Scattering from perioclic and «disturbed» periodic 

structures.
7. Study of broad-band antennas.
8. Study of design problems in large aperture antennas ; compa- 

rison between reflector antennas and arrays.
9. Application of communication theory principles to antenna 

design and scanning problems.
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Special Reports

At the Xllth General Assembly the drafting of the following 
U.R.S.I. Special Report was decided :

Commission III. « Radar Observations of the Aurora » under the 
chairmanship of J. H. Chapman.

Commission IV. « On Atmospheric Noise » under the chairmanship 
of the Chairman of Commission IV.
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NATIONAL COMMITTEES

New scale of subscription
The General Assembly adopted a new scale of subscription 

which shall be effective from November Ist, 1957 ; this scale is 
given on p. 6 and 7.

After Consulting the delegates of National Committees, the 
Executive Committee drafted a list of categories suggested to 
National Committees. This list has been forwarded to them.

On the other hand, the Executive Committee found desirable 
to publish the list of National Committees which give an 
answer, and to state the category they have selected.

Until now the following National Committees have sent their 
agreement :

Canada : category 4 (1000 S).
Italy : category 4 (1000 S).
Morocco : category 1 (125 $).
Norway : category 1 (125 S).

Canada

REPORT OF THE NATIONAL COMMITTEE 
1954-1957

The Associate Committee on Radio Science (a committee of the 
National Research Council of Canada) was established in 1951 
to further research in Canada in radio Science, and to act as the 
Canadian National Committee of the Union Radio Scientifique 
Internationale. During the period 1954-1957 the following persons 
have been raembers of the main Committee :
Dr. D. W. R. McKinley, Chairman, Radio and Electrical Engi

neering Division, National Research Council, Ottawa, Ontario.
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Dr. B. G, Ballard, Vice-President (Scientific), National Research 
Council, Ottawa, Ontario.

Dr. Pierre Bricout, 40, Golf Avenue, Pte. Claire, Montreal 33, 
Quebec.

Dr. J. H. Chapman, Radio Physics Laboratory, Defence Research 
Board, Shirley Bay, Ottawa, Ontario.

Mr. A. E. Covington, Radio and Electrical Engineering Division, 
National Research Council, Ottawa, Ontario.

Dr. B. W. Currie, Physics Department, University of Saskatche- 
wan, Saskatoon, Saskatchewan.

Mr. F. T. Davies, Assistant Chief Scientist, Defence Research 
Board, Ottawa, Ontario.

Dr. R. G. Dearle, Physics Department, University of Western 
Ontario, London, Ontario.

Dr. J. T- Henderson, Division of Applied Physics, National 
Research Council, Ottawa, Ontario.

Dr. H. P. Koenig, Physics Department, Laval University, Quebec, 
Quebec.

Dr. J. S. Marshall, Physics Department, McGill University, 
Montreal, Quebec.

Dr. P. M. Millman, Radio and Electrical Engineering Division, 
National Research Council, Ottawa, Ontario.

Mr. James C. W. Scott, Defence Research Telecommunications 
Establishment, Defence Research Board, Shirley Bay, Ottawa,

• Ontario.
Dr. George Sinclair, Electrical Engineering Department, Univer

sity of Toronto, Toronto, Ontario.
Dr. G. A. Woonton, Physics Department, McGill University, 

Montereal, Quebec.
Mrs. K. M. Ann Marshall, Secretary, Radio and Electrical Engi

neering Division, National Research Council, Ottawa, Ontario.

Six National Commissions of U.R.S.I. have been established
as follows :

Commission I : Radio Measwemenls and Standards.
Chairman : Dr. J. T. Henderson.
Members : Mr. K. A. MacKinnon,

Mr. C. F. Pattenson.
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Commission II : Radio and Troposphere.
Chairman : Dr. J. S. Marshall.
Members : Mr. Bonneville,

Ml’. C. J. BrIDGELAND,
Mr. R. W. Dobridge,
Dr. Lome Doherty,
Dr. W. E. Gordon (U. S. A.), 
Mr. Donald Hay,
Dr. R. C. Langille,
Mr. J. L. Marshall,
Dr. F. H. Northover.

Commission III : lonospheric Radio.
Chairman : Mr. J. C. W. Scott.
Members : Dr. J. H. Chapman, 

Dr. B. W. Currie,
Dr. R. C. Dearle,
Dr. P. Forsyth,
Dr. A. G. McNamara, 
Dr. W. Petrie,
Mr. W. B. Smith.

Commission V : Radio Aslronomy.
Chairman : Mr. A. E. Covington 
Members : Mr. G. Harrower, 

Mr. T. Hartz,
Dr. D. A. MacRae, 
Dr. P. M. Millman.

Commission VI : Radio Waves and Circuits. 
Chairman : Dr. George Sinclair. 
Members : Mr. E. Hayes,

Mr. K. A. MacKinnon, 
Dr. G. A. Miller.

Commission VII : Radio Electronics.
Chairman : Dr. H. P. Koenig. 
Members : Dr. D. A. Anderson, 

Dr. Allna E. Boone, 
Dr. R. C. Dearle,
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Dr. A. D. MacDonald,
Dr. W. R. Raudorf,
Mr. P. A. Redhead,
Dr. J. R. Whitehead.

Each Commission held several meetings in the period 1954-19&7, 
some of which included technical sessions on a modest scale, 
involving the presentation and discussion of some scientific 
papers. Commission VI, represented by Dr. Sinclair, was active 
in the organization of the U.R.S.I.-sponsored meeting on Electro- 
magnetic Theory held at Ann Arbor, Michigan, U. S. A., in June, 
1955.

The National Committee held two administrative meetings. 
Some changes in membership occnrred, which have been noted in 
the U.B.S.I. Information Bulletin. Close cooperation bas conti- 
nued with the U. S. A. National Committee. and, in particular, 
Canadian scientists have taken advantage of the U. S. standing 
invitation to present papers at the Spring and Fall technical 
sessions held in the United States. Several factors have conspired 
to prevent a repeat performance of the Canadian-U. S. A. four-day 
technical meeting held at Ottawa in October, 1953, in particular, 
the two General Assemblies taking place on this continent this 
year, but there is a good prospect that another joint meeting may 
be held in Canada in the not-too-distant future.

The Canadian National Committee bas a keen interest in the 
programme of the International Geophysical Year, naturally, but 
its participation as a Committee is indirect and chiefly concerns 
liaison with U.R.S.I. headquarters. The Canadian Committee 
for the I.G.Y. has the primary responsibility for organizing the 
Canadian elfort, and this body is made up of representatives both 
from the U.R.S.I. Committee and from the I.U.G.G. National 
Committee which is also involved in I.G.Y. matters.

Finland

REPORT OF THE NATIONAL COMMITTEE

The Finnish National Committee is composed of 13 Ordinary 
Members representatives of the Finnish Academy of Science, 
Finland’s Scientifique Society, Finland Institute of Technology,
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the State Institute for Technical Research, the General Direction 
of Posts and Telegraphs, the Finnish Broadcasting Company, the 
Meteorological Office, the Board of Navigation, the Defence Forces 
and the Institute of Radio Engineers.

The Finnish National Committee has had 5-6 meetings in the 
year. The third joint meeting between the National Committee 
and the Institute of Radio Engineers was arranged in April 1957. 
During this meeting 32 papers were presented. Following subjects 
were discussed :
microwave electronics, 
microwave measu remen ts, 
pulse techniques, 
wave propagation, electronics, 
circuit theory and nuclear physics.

Upon the initiative of the Finnish National Committee we have 
now one ionosphere observatory working at Nurmijarvi in the 
Southern part of Finland and the other one, Sodankyla observatory, 
will be finished before the Geophysical Year begins. Sodankyla 
is in the northern part of Finland.

Sweden

ADMINISTRATIVE REPORT 
OF THE SWEDISH NATIONAL COMMITTEE

Activities of the Swedish National Committee of U.R.S.I.
The Swedish National Committee held full meetings in Stockholm 

on 5th November, 1956, and on 29th April, 1957, under the chair- 
manship of Dr. H. Sterky. (See also U.R.S.I. Information Bulletin 
n° 98, July-August, 1956.)

It was decided that the main radio scientific questions should 
be dealt with in the sections, and that the full committee meetings 
should deal only with questions of a general character and questions 
involving principles.

On 18th to 20th February, 1957, a radio-scientific conference 
was held in Stockholm. This conference — which was the fifth
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of its kind — was arranged jointly by the Swedish National 
Committee of U.R.S.I., the Royal Swedish Academy of Engineering 
Sciences, and the Swedish Association of Electrical Engineers.

Sixty eight papers dealing with measuring methods and instru- 
ments, wave propagation, radio astronomy, radio waves and cir
cuits, radioélectronics, materials and components, electro-acoustics, 
modulation and noise, were presented.

A complete list of the titles is attached to this report (Appen
dix 1). Most of the papers are in Swedish.

The Swedish National Committee now consists of 17 ordinary 
memhers and 23 adjoint members in accordance with the attached 
list (Appendix 2). There is also attached a list showing the 
official memhers of the U.R.S.I. Gommissions. Those persons are 
also chairmen of the sections of the Swedish National Committee 
corresponding to the U.R.S.I. Gommissions.

The International Geophtsical Year 1957-1958

The organisation of the National Centre for Communications 
during the International Geophysical Year in Stockholm is now 
completed. The full address is as follows :

Mail. — The Royal Board of Swedish Telecommunications, 
Radio Department, Attention Mr. Sven Gejer, Brunkebergstorg 2, 
Stockholm 16, Sweden.

Telephone. — During office hours 08.00-15.30 GMT : Stockholm 
44.97.40. During all other hours ; Stockholm 10.01.76 (ask for 
supervisor).

Telegraph. — « I.G.Y. Centre », Stockholm.

Telex. — During office hours 08.00-15.30 GMT : 1208 
(RADIOGEN STH). During all other hours : 1270 (RADIO- 
CENTR STH).

Note. — Reduced office hours are applicable on Saturdays : 
08.00-14.00 GMT and during June, July and August : 08-00-14.15 
GMT (08.00-12.00 GMT on Saturdays).

Daily telex messages containing hourly values of /oF2 at Lulea, 
Kiruna and Uppsala and hourly values of /i'F2 at Kiruna are sent 
regularly to Nera and Darmstadt.
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Retransmission to Nera and Darmstadt from Helsinki of the 
hourly values of /oF2 at Nurmijarvi is also made.

The Swedish Telecommunications Administration has given 
permission to amateur radio stations to nse frequencies in the band 
50.0-50.5 Mc/s during the International Geophysical Year (Ist July, 
1957, to 31st December, 1958), especially for studies of propagation 
over long distances.

Permission has also been given to Swedish radio amateurs to 
transmit scientific observation data during the I.G.Y.

The contributions of the Swedish radio amateurs during the
I.G.Y. wil be furnished through medium of the Association of 
Swedish Radio Amateurs (Föreningen Sveriges Sandare Amatörer), 
and this Association will also work up certain of the observational 
data.

APPENDIX I

List of papers presented 
at the fifth Radio Scientific Conference 
in Stockholm 18th-20th February 1957

Data processing etc.

1. A system for time division transmission of two telephone conversations
within a single channel bandwith, by U. Aberg, Reaserch Inslitule 
of National Defence, Stockholm.

2. A device for tape scanning of speach at short intervals, by
P. A. Werner, Reseach Inslitule of National Defence, Stockholm.

3. The problem of sensitivity in television transmissions of X-ray pictures,
by H. Wallman, Chalmers Inslitule of Technology, Golhenburg.

4. Long-time storage in vidicon tubes, by N. StAlberg, Inslitule of Tech
nology, Golhenburg.

5. Combined figure and analogy operations in swift non-linear computation
units, by O. Carlsson, Chalmers Inslitule of Technology, Golhenburg.

6. A system for swift continuous conversion of analogy form into figure
form, by V. Wentzel, Chalmers Inslitule of Technology, Golhenburg.

Transistors

7. Transistorized power converters, by B. Kruger, Royal Inslitule of
Technology, Stockholm.

8. Ampliflcation as opposed to requirement of neutralization in tuned
transistor amplifiers, by P. O. Leine, Royal Inslitule of Technology, 
Stockholm.
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9. Temperature influences in junction transistors, by R. Melbing, Ftoyal 
Instilule of Technology, Stockholm.

10. Temperature influences on small signal parameters of transistors at
low frequency, by R. Parham, Royal Inslitule of Technology, Stockholm.

11. Measurements of thermal resistance and current amplification in power
transistors, by G. Markesjö, Royal Inslilute of Technology, Stockholm

12. Transistor blocking oscillator ,npn-pnp multivibrator, by G. Wester-
berg, Royal Inslilute of Technology, Stockholm.

13. A device for measuring the transistor parameters h21 and hn as
functions of the working point, by H. Bergqvist, Royal Inslilute 
of Technology, Stockholm.

Lines and circuits

14. Determination of the Q factor of a microware resonator by means of
impedance measurements and the application of tests on cylindrical 
surface wave conductors, by B.-O. As, Royal Inslilute of Technology, 
Stockholm.

15. Ferrites used for the deflexion of polarization at the wave-lengths
of 3, 6 and 10 cm, by P. E. Ljung, Research Inslilute of National 
Defence, Stockholm.

16. Directional attenuators for the wave length of 6 cm, by P. E. Ljung,
Research Inslilute of National Defence, Stockholm.

17. Fine-line switches, by G. Gobl, L. M. Ericsson Telephone Co, Stockholm.
18. Wave-type filters, by H. Schepte, L. M. Ericsson Telephone Co,

Stockholm.
19. A connection to be used for exact measurements of the reflection factor,

by H. Olszanski, L. M. Ericsson Telephone Co, Stockholm.
20. Quantum theories of filter networks, By T. Laurent, Royal Inslilute

of Technology, Stockholm.
21. The linearity of FM discriminators, by B. G. Olsson, L. M. Ericsson

Telephone Co, Stockholm.
22. A measuring method for wide-band limiting and an improved limiter

stage, by A Dudnik, L. M. Ericsson Telephone Co, Stockholm.
23. Klystron modulator, by J. Pisarski, L. M. Ericsson Telephone Co,

Stockholm.
24. The hybrid cascode — a combined transistor and electronic valve

amplifler, by V. Wentzel, Chalmers Inslilute of Technology, Stockholm.
25. A sensitive group transit-time meter, by R. Magnusson, Chalmers

Inslitule of Technology, Gothenburg.

Electronic Yalves

26. Application of the diode «telegraph equation » in the case of a micro-
wave resonator being coupled to an electron beam, by O. E. H. Ryd- 
beck, Chalmers Inslitule of Technology, Golhenburg.
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27. Development work effected in view of producing a reflex klystron having
good modulation properties, by L. Torstensson, AB Svenska Elek- 
tronrör, Stockholm.

28. Theoretical and experimental investigations of the strophotron, by
B. Agdur, Royal Instiiule of Technology, Stockholm.

29. The development of strophotrons, by H. HaGGBLOM and S. Tomner,
AB Svenska Eleklronrör, Stockholm.

30. The movements of electrons in magnetic quadripole fields, by
H. Alfvén, Royal Inslilule of Technology, Stockholm.

31. The meander valve, a new oscillator valve for microwaves, by
T. Hanaas, Royal Inslilule of Technology, Stockholm.

32. Electron paths in meander valves, by E. Aström, Royal Inslilule of
Technology, Stockholm.

33. The representation in a Smith diagram of complex propagation constants
in a travelling-wave tube, by S. Olving, Chalmers Inslilule of Tech
nology, Golhenburg.

34. Plasma waves in electron beams having inhomogeneous cross sections,
by O. E, H. Rydbeck, Chalmers Inslilule of Technology, Golhenburg.

35. An approximate phase relation for plasma waves in electron valves
having a continuously variable longitudinal electron velocity, by 
S. Olving, Chalmers Inslilule of Technology, Golhenburg.

36. Current nodes of the total plasma wave in an electron beam of constant
velocity, by K. Nygard, Chalmers Inslilule of Technology, Golhenburg.

37. Experimental measuring of plasma waves in the electron beam of a
voltage stage valve, by O. Steinstö, Chalmers, Inslilule of Technology, 
Golhenburg.

38. The plasma resonator, by A. Dattner, Royal Inslilule of Technology,
Stockholm.

Aerials

39. The horn-type reflector aerial, by H. Schepte, L. M. Ericsson, Tele-
phone Co, Stockholm.

40. A wide-band omnidirectional slot aerial system in a circular conductive
cylinder, by G. Svennéhus, Research Inslilule of National Defence, 
Stockholm.

41. A quater-wave dipole, by B. Josephson, Research Inslilule of National
Defence, Stockholm.

42. The circular frame aerial, by P. O. Brundell, Royal Inslilule of Tech
nology, Stockholm.

43. The measurement of phase distribution in aerials, by E. Cassel,
Research Inslilule of National Defence, Stockholm.

44. An omnidirectional vertically polarized VHF and UHF aerial, by
R. Berglund, Royal Board of Telecommunicalions, Stockholm.
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45. An equipment for measuring space racliation from aerials, by R. Berg-
lund, Royal Board of Telecommunicalions, Stockholm.

46. A tull-scale study of the influeuces of terrain conditions on the radiations
qualities of short-wave aerials, by R, Lindquist, Research Inslilule 
of National Defence, Stockholm.

47. Submerged wire aerials placed in sea-water, by G. Svennérus, Research
Inslilute of National Defence, Stockholm.

Wave Propagation

48. Dimensioning of equipments for tropospheric scatter systens by
P. Gudmandsen, Mikrobolgelaboraloriel, Copenhagen.

49. Signal characteristics in forward scatters Systems using the 10 cm band,
by G. Carlson, Research Institule of National Defence, Stockholm.

50. Teleprinter commnnication over forward scatter circuits, by
G. Carlson, Research Inslilute of National Defence, Stockholm.

51. Experiences of wave propagation in a radio relay system using
2300 MHz over raid-Sweden terrain, by F. Eklund, Researdh Institule 
of National Defence, Stockholm.

52. Range estimates for the propagation of ground waves in the VHF
bands, by A. Blomquist, Research Inslilule of National Defence, 
Stockholm.

53. Inüuences of terrain conditions on the propagation of ground waves
in the VHF bands, by A. Blomquist, Research Institule of National, 
Defence, Stockholm.

54. Some preliminary results of a study of the conditions of propagation
of long waves, by R. Lindquist, Research Insiiiule of National Defence, 
Stockholm.

55. Devices for measuring and recording rapid variations of temperature
and humidity in air layers near the ground, by H. Eriksson, Research 
Inslilule of National Defence, Stockholm.

56. The deformation of the E layer during a total solar eclipse, by
O. E. H. Rydbeck, Chalmers Inslilule of Technology, Golhenburg.

57. The reflexion of radio waves from a drifting ionosphere, by
O. E. H. Rydbeck, Chalmers Institule of Technology, Golhenburg.

58. The phase integral method and the Riccati equation, by O. E. H. Ryd
beck, Chalmers Insiilute of Technology, Golhenburg.

59. A semi-automatic curve analyzer, by F. Eklund, Research Inslilute
of National Defence, Stockholm.

Radio Astronomy

60. Preliminary results of measurements on two wave lengths of the
scintillation of radio stars, by T. Orhaug, Chalmers Inslilule of 
Technology, Golhenburg.
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01, Milky Way isophots on the wave lengths of 9 and 2 m, by B, Höglund, 
and H. Hvatum, Chalmers Instilule of Technology, Golhenburg.

62. Measurements of the Milky Way on the wave length of 21 cm, by
H. Hvatum, V. Radhakrishnan and S. Eldér, Chalmers Instilule 
of Technology, Golhenburg.

63. Investigation of the structnre on the solar corona on 80 MHz during
the sunspot minimum of 1954, by J. Tuominen, Helsingfors Uni- 
versily, Helsingfors.

64. Radio echoes from aurora borealis, by S. Olving and J. Meos. Chalmers
Instilule of Technology, Golhenburg.

65. Further investigations of radar echoes from meteors, by B. A. Lind-
blad, Lund Astronomical Observalory, Lund.

Atmospherics

66. Predischarges in relation to following ligthning strohes, by H. Norinder

and E. Knudsen, Instilule of High-Tension Research, Uppsala.
67. Variation forms and the time sequence of multiple lightning strohes.

by H. Norinder and B. Vollmer, Instilule of High-Tension Research, 
Uppsala.

68. Atmospheric electric discharges from distant snow squalls and occlusion
fronts, by H. Norinder and B. Knudsen, Instilule of High-Tension 
Research, Uppsala.

APPENDIX II

MEMBERS OF THE SWEDISH NATIONAL GOMMITTEE 
Ist JANUARY, 1957

Ordinary Members

The Chairmen of the sections are also official members to the corres-
ponding U.R.S.I. Commissions,

Appointed by the Government :
Dr. Hakan K. A. Sterky (Chairman), Director General, Swedish Tele- 

communications Administration.
Mr. Martin E. Fehrm {Chairman of seclion II), Head of Division, 

Research Institute of National Defence, Div. 3, Stockholm 80.
Mr. Hilding E. Björklund {Chairman of seclion I), Engineer-in-Chief, 

Electrotechnical Laboratory of Swedish Army Administration, Solna 6.
Mr. Gösta A. Brigge, Engineering Captain, Swedish Admiralty, 

Stockholm 80.
Mr. Henrik A. Lindgren, Head of Division, Swedish Air Force Adminis

tration, Stockholm 80.
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Mr. Sven A. Gejer {Secrelary, Chairman of seclion III), Head of Division, 
Royal Board of Telecommunications, Stockholm 16.

Mr. Lars-Olow Raab, Master of Science, Meteorologist, Swedish Meteoro- 
logical and Hydrological Institute, Fridhemsgatan 9, Stockholm 12.

Appoinled by Ihe Teaching Stuff of the Royal Institute of Technology,
Stockholm :
Dr. Erik O. Löfgren, Professor, Royal Institute of Technology, Valhal- 

lavagen 79, Stockholm 70.
Dr. Nicolai Herlofson, Demonstrator, Royal Institute of Technology, 

Valhallavagen 79, Stockholm 70.

Appoinled by the Chalmers Institute of Technology, Gothenburg :
Dr. Olof E. H. Rydbeck [Chairman of seclion V), Professor, Chalmers 

Institute of Technology, Gothenburg.
Dr. Henry Walkman [Chairman of seclion VII), Professor, Chalmers 

Institute of Technology, Gothenburg.

Appoinled by the Royal Academy of Sciences :
Dr. Hannes Alfvén [Vice Chairman), Professor, Royal Institute of Tech

nology, Valhallavagen 79, Stockholm 70.
Dr. Erik G. Hallen [Chairman of seclion VI), Professor, Royal Institute 

of Technology, Valhallavagen 79, Stockholm 70.
Dr. Yngve Öhman, Professor, Stockholm Astronomical Observatory, 

Saltsjöbaden.

Appoinled by the Royal Academy of Engineering Science :
Mr. Erik B. Esping, Engineer-in-Ghief, Royal Board of Telecommunica

tions, Stockholm 16.
Dr. Harald E. Norinder [Chairman of seclion IV), Professor, Institute of 

High-Tension Research, Uppsala.
Dr. Mauritz Vos, L. M. Ericsson Telephone Co, Stockholm 32.

Adjoined Members

Mr. Bertil Agdur, Tech. lic., Royal Institute of Technology, Stockholm.
Mr. Per Akerlind, Head of Division, Royal Board of Telecommunications, 

Stockholm 16.
Dr. Nils Ambolt, Head of Division, Royal Swedish Board of Shipping 

and Navigation.
Dr. Carl-Georg Aurell, Professor, Chalmers Institute of Technology, 

Gothenburg.
Mr. Torsten Gussing, Demonstrator, Research Institute of National 

Defence, Div. 3, Stockholm 80.
Mr. Hein Hvatum, Electrical Engineer, Chalmers Institute of Technology,

Gothenburg.
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Mr, Bertil HaArd, Tech. lic., L. M. Ericsson Telephone Co, Stockholm 32.
Mr. Bengt Josephson, Tech. lic., Research Institute of National Defence, 

Div. 3, Stockholm 80.
Mr. Hugo Larsson, Director-in-Chief, Research Institute of National 

Defence, Stockholm 80.
Mr. Bertil Anders Lindblad, Master of Science, Lund Astronomical 

Observatory, Lund.
Mr. Rune Lindquist, Tech. lic., Research Institute of National Defence, 

Die. 3, Stockholm 80.
Dr. D. Muller-Hillebrand, Professor, Institute of High-Tension 

Research, Uppsala.
Mr. Thomas Overgaard, Head of Division, Royal Board of Telecommuni- 

cations, Stockholm 16.
Mr. Sven G. Rahmn, Senior Radio Engineer, Radio Section of Telecommu- 

nications Administration, Vallgatan 10, Gothenburg.
Mr. Arne Schleimann-Jensen, Director of Schleimann-Jensen Laboratory, 

Klingsta Skogsvag 26, Danderyd.
Mr. Carl H. von Sivers, Electrical Engineer, Sivers Laboratory, Kristall- 

vagen 18, Hagersten.
Dr. Lennart Stigmark, Lund University, Lund.
Mr. Willy Stoffregen, Research Engineer, lonosphere Laboratory, 

Uppsala 11.
Mr. Gunnar Svala, LIead of Division, L. M. Ericsson Telephone Co, 

Stockholm 32.
Mr. Gustaf E. Swedenborg, Head of Division, Royal Board of Telecom- 

munications, Stockholm 16.
Mr. Sigvard Tomner, Tech. lic., AB Svenka Elektronrör, Lumavagen 6, 

Stockholm 20.
Dr. Torkel J. Wallmark, Royal Institute of Technology, Valhallavagen 70, 

Stockholm 70.
Mr. Tord Wikland, Demonstrator, Research Institute of National Defence, 

Div. 3, Stockholm 80.

Official members to U.R.S.I. Gommissions

Commission I : Mr. Hilding E. Björklund, Engineer-in-Chief, E’ectro- 
technical Laboratory of Swedish Army Administration, Solna 6.

Commission II : Mr. Martin Fehrm, Head of Division, Research Institute 
of National Defence, Div. 3, Stockholm 80.

Commission III ; Mr. Sven Gejer, Head of Division, Royal Board Tele- 
communications, Stockholm 16.

Commission IV : Dr. Harald Norinder, Professor, Institute of High- 
Tension Research, Uppsala.
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Commission V : Dr. Olof E. H. Rydbeck, Professor, Chalmers Institute 
of Technology, Gothenburg.

Commission VI : Dr. Erik Hallen, Professor, Royal Institute of Techno
logy, Stockholm 70.

Commission VII : Dr. Henry Wallman, Professor, Chalmers Institute of 
Technology, Gothenburg.

U. S. A.

REPORT OF THE NATIONAL COMMITTEE

Since the XIth General Assembly the principal activities of the 
National Committee have been directed toward preparations for 
the XHth General Assembly in Boulder, Colorado. An inspection 
of the facilities of the University of Colorado and of the National 
Bureau of Standards revealed the fact that very adequate accom- 
modations were available-both for many simultaneous technical 
sessions, and for housing all attending scientists.

The National Committee was extremely fortunate in obtaining 
the services of Dr. J. H. Dellinger as Chairman of the General 
Arrangements Committee. The National Academy of Sciences 
aided greatly in the provision of office facilities in Washington,
D. C.

The Local Arrangements Committee in Boulder has been extre
mely active. Under the capable chairmanship of K. A. Norton, 
the nmltitude of details involved in preparations for a meeting 
of this scope has been effectively handled.

The Finance Committee was organized on a national basis by 
the Chairman, Dr. L. Y. Berkner, and an active campaign was 
initiated at an early date. Contributions were solicited from both 
Government and Industry. The overall response has been 
gratifying.

The activities of the Foreign Arrangements Committee, under 
the chairmanship of Prof. W. E. Gordon have been instrumental 
in making arrangements for travel via the Military Air Transport 
Service (M.A.T.S.) and for many other special connections of 
individuals — such as lecturers, consultants, etc.

The Technical Program Committee, under chairmanship of 
Prof. A. H. Waynick, has been endeavoring to arrange a program
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of broad and basic interest to radio Science in liaison with the 
chairmen of the several international commissions.

The U. S. A. National Committee is particularly indebted to 
Dr. W. W. Atwood and E. Rowan of the National Academy of 
Sciences for their generous assistance and guidance in many 
problems of an international nature.

Scientific and technical progress in the areas of Commission I 
— is reviewed in the reports of commission chairmen in the 
various sections submitted te the General Assembly.

The usual Spring Meetings were held in Washington, D. C. about 
May in 1955, 1956 and 1957. Attendance varied from 320 to 
535, and all commissions were active. Fall technical sessions were 
held at the University of Florida (Gainesville) in December 1955, 
and at the University of California (Berkeley) in October 1956.

Members of the U. S. A. National Committee

Execulive Committee :

Chairmen : Mr. H. W. Wells.
Vice-Chairman : Dr. W. E. Gordon. 
Secvelary-Treasurer : Dr. John P. Hagen. 
Junior Past-Chairman : Dr. A. H. Waynick, 

Dr. L. V. Berkner,
Dr. C. R. Burrows,
Dr. J. Howard Dellinger,
Dr. Rufus G. Pellers.

Commission Chairman :

Dr. E. Weber 
Dr. J. B. Smyth 
Dr. Millett G. Morgan 
Mr. A. W. Sullivan 
Mr. Fred T. Haddock 
Dr. J. B. Wiesner 
Dr. E. C. Jordan 
Dr. W. G. Shepherd

: Commission 1,
: Commission 2,
: Commission 3,
: Commission 4,
: Commission 5,
: Commission 6, 6.1, 6.2, 
: Commission 6.4,
: Commission 7.
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Memhevs :
Mr. E. W. Allen, Jr..
Mr. S. L. Bailey,
Dr. W. R. G. Baker,
Dr. H. H. Beverage,
Bear Admiral H. C. Bruton,
Mr. Frederik H. Dickson,
Mr. Harold E. Dinger,
Dr. C. C. Furnas,
Mr. Francis J. Gaffney,
Mr. A. G. Jensen,
Dr. Joseph Kaplan,
Mr. J. E. Keto,
Mr. George Lukes,
Professor L. A. Manning,
Dr. Brian O’Brien,
Major Gen. James D. O’Gonnell, 
Brig. Gen. Alvin L. Pachynski, 
Dr. R. M. Page,
Mr. Alan H. Shapley,
Dr. Samuel Silver,
Dr. Ralph J. Slutz,
Dr. A. W. Straiton.

U. S. S. R.
OFFICIAL MEMBERS OF COMMISSIONS

All Union Scientific Advisory Committee of Radio Physics and 
Radio Techniques AN (Academy of Science) of the U. S. S. R., 
which represents the National Committee of the International 
Scientific Radio Union appointed the following Official Members :
Commission I : Candidate of Physics Mathematical Science M. E. 

Sabotinski.
Commission II ; Candidate of Technical Science A. I. Kalinin. 
Commission III : Candidate of Technical Science N. B. Pushkov. 
Commission IV : Professor N. M. Izyumov.
Commission V : Candidate of Technical Sciences V. V. Vitkevich. 
Commission VI : Professor V. A. Ilyin.
Commission VJI : Candidate of Technical Sciences M. F. Stelmakh.
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COMMISSIONS

List of Official IVIembers

We would be thanktul to readers who would inform us of any 
gaps or errors in the following lists.

GOMMISSION I

ON RADIO MEASUREMENTS AND STANDARDS

Chairman : Mr. B. Decaux, Ingénieur en Chef au Laboratoire 
National de Radioélectricité, 196. Rue de Paris, Bagneux (Seine), 
France.

Vice-Chairman : Mr. W. D. George. Chief, High Frequency 
Section, Radio Standards Division, National Bureau of Standards, 
Boulder, Colorado, U. S. A.

Secrdavy : Mr. P. Abadie, Ingénieur en Chef au Laboratoire 
National de Radioélectricité, 196. Rue de Paris, Bagneux (Seine), 
France.

Auslralia : F. J. Lehany, Division of Electrotechnology, National 
Standards Laboratory (C.S.I.R.O.), University Grounds, City 
Road, Chippendale, N. S. W.

Austria ;

Belgium : Prof. J. Marique, Secrétaire Général, C.G.R.M., 97, 
Avenue du Prince d’Orange. Uccle-Bruxelles.

Canada : Dr. J. T. Henderson, National Research Council, Sussex 
Street, Ottawa. Ont.

Czechoslovakia :

Denmark : Prof. J. Oskar Nielsen, Teleteknisk Forsknings- 
laboratorium, Aagade 154, Trappe ll8, Copenhague, N.
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Finland : Prof. L. Simons, Universitetes Fysikaliska Institut, 
Helsinki.

France : Mr. P. Abadie, Ingénieur en Chef au Laboratoire National 
de Radioélectricité, 196, Rue de Paris, Ragneux (Seine), 
France.

Germany : Dr. A. Scheibe, Direktor, Physikalisch-Technische 
Bundesanstalt, Bundesallee, 100, Braunschweig.

Greece :

India : Dr. K. N. Mathur, Head of the Division of Weights and 
Measures, Deputy Director, National Physical Laboratory, 
Hillside Road, New Delhi, 2.

Italy : Prof. Y. Gori, Istituto Superiore P. T., Viale Trastevere, 
189, Roma.

Japan : Prof. I. Koga, Electrical Engineering Department, Faculty 
of Engineering, University of Tokyo, Bunkyo-ku, Tokyo.

Morocco : Mr. Arzelies, Professeur au Centre d’Etudes Supérieures 
Scientifiques, Avenue Biarnay, Rabat.

Netherlands : Ir. L. R. M. Vos de Wael, Dr. Neher Laboratory of 
the Netherlands P. T. T., Leidschendam.

New Zealand : Mr. J. G. Burtt, Secretary, Radio Research Gom- 
mittee, Dominion Physical Laboratory, Private Bag, Lower 
Hutt.

Norway : Eng. Helmer Dahl, Christian Michelsens Institutt, 
Department of Applied Physics, Nygardsgatan, 114, Bergen.

Poland : Prof. Dr. A. Jellonek, c/o Ing. Krystyn Bochenek, 
Polska Akademia Nauk, Palak Kultyry i Nauk, Varsaw.

Portugal :

Spain : Ing. J. Rodriguez-Navarra de Fuenïes, Instituto 
Geografico y Cadastral, Calle del General Ibanez de Ibero, 3, 
Madrid.

Sweden : Lt. Col. H. Björklund. Director, Army Signal Laboratory, 
Stockholm, 80.

Switzerland : Prof. Dr. H. König, Directeur du Bureau Fédéral 
des Poids et Mesures, Wildstrasse, 3, Berne.
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Union of South Afvica : Mr. F. J. Hewitt, Director, Telecommuni- 
cations Laboratory of the C.S.I.R., P. O. Box 10319, Johan- 
nesburg, Tvl.

United Kingdom : Dr. L. Essen, Electricity Division, National 
Physieal Laboratory, Teddington, Middlesex.

United States of America : Dr. Ernst Weber, Head, Department 
of Electrical Engineering, Polytecbnic Institute of Brooklyn, 
99. Livingdton Street, Brooklyn, 2, N. Y.

U. S. S. B. : Candidate of Physieal and Mathematical Sciences 
M. E. Sabotinski, c/o Academy of Sciences, Moscow.

Yugoslavia : Dr. J. Lontchar, c/o Prof. Ing. A. Damianovitch, 
Faculté d’Electrotechnique, 6, Stevana Sremca, Beograd, 2.

COMMISSION II 
ON RADIO AND TROPOSPHERE

Chairman ; Dr. B. L. Smith-Rose, Director, Radio Research, 
Radio Research Station, Ditton Park, Slough, Bucks, England.

Vice-Chairman : Dr. J. B. Smyth, Smyth Research Associated,
San Diego 3. California.

Secretaries :
Mr. J. Voge, Ingénieur an Lahoratoire National de Radio- 

électricité, 196, Rue de Paris, Bagneux (Seine), France.
Dr. T. J. Carroll, Massachussets Institute of Technology, Lincoln 

Laboratory, P. O. Box 73, Lexington 73, Mass., U. S. A.

Australia : Mr. N. J. McCay, P. M. G. Research Laboratories, 59, 
Little Gollin Street, Melbourne C. 1 (Victoria).

Austria :

Belgitim : Prof. E. Divoire, 45, Avenue Everard, Forest (Brux. 1).

Canada : Dr. J. S. Marshall, Physics Department, McGill Univer- 
sity, Montreal, 2, Qu., Canada.

Czechoslovakia :

Denmark : Prof. J. Oskar Nielsen, Teleteknisk Forskningslahora- 
torium, Aagade 154, Trappe 118, Copenhagen N.
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Finland : Prof. V. Vaisala, Meteorological Instilute of the Uni- 
versity, Helsinki.

France : Mr. J. Voge, Laboratoire National de Raclioélectricité.
Germany : Dr. J. F. K. Grosskopf, Fernmeldetechnisches Zen- 

tralamt, Rheinstrasse, 110, Darmstadt.
Gveece :

India : Dr. M. R. Sarwate, Wireless Adviser, Ministry of Commu
nications, Central Secretariat, New Delhi.

Italy : Prof. G. Latmiral, Istituto Superiore Navale, Via Amm 
Acton, Naples.

Japan : Dr. Hisano Hatakeyama, Director, Meteorological 
Research Institute, Mabashi, Suginami, Tokyo.

Morocco : Mr. Montjoin, Ingénieur en Chef des Télécommunica- 
tions, Chef des Services Techniques, Rabat.

Netherlands : Drs. A. Hauer, Koninklijk Nederlands Meteorolo
gisch Instituut, de Bilt.

New Zealand : Mr. J. G. Burtt, Secretary, Radio Research Com- 
mittee, Dominion Physical Laboratory, Private Bag, Lower 
Hutt.

Norway : Eng. F. Lied, Norwegian Defence Research Establish
ment, Division of Telecommunications, Kjeller near Oslo.

Poland : Prof. S. Manczarski, c/o Ing. Krystyn Bochenek, 
Polska Akademia Nauk, Palak Kultury i Nauk, Varsaw.

Povlugal :

Spain : Prof. F. Moran Samaniego, Faculté des Sciences de l’Uni- 
versité de Madrid.

Sweden : Dr. M. Fehrm, Director of Department Research 
Establishment for National Defence, Stockholm 80.

Swiizerland : Dr. W. Gerber, Direction Générale des P. T. T., 
6, Speichergasse, Berne.

Union of South Africa : Mr. F. J. Hewitt, Director, Telecommuni
cations Laboratory of C.S.I.R., P. O. Box 10319, Johannes- 
burg Tvl.
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United Kingdom : Dr. R. I. Smith-Rose.
United States of America : Dr. J. R. Smyth, Smyth Research 

Associated, San Diego 3, California.
U. S. S. B. : Candidate of Technical Science A. I. Kalinin, c/o 

National Academy of Sciences, Moscow.
Yugoslavia : Ing. M. Tianitch, c/o Prof. Ing. A. Damianovitch, 

Faculté d’Electrotechnique, 6, Stevana Sremca Beograd, 2.

COMMISSION IV
ON TERRESTRIAL RADIO ATMOSPHERIGS

Chairman : Prof. R. A. Helliwell, Stanford University, 
Stanford, Calif., U. S. A.

Vice-Chairman ; Mr. F. II. Dickson, Signal Corps, Radio Pro- 
pagation Agency, Fort Monmouth, N. J., IJ. S. A.

Secrelaries :
Mr. G. Foldès, Laboratoire National de Radioélectricité, 196, 

rue de Paris, Bagneux, Seine, France.
Mr. F. Horner, Radio Research Station, Ditton Park, Slough, 

Bucks, England.

Australia : Dr. G. H. Munro, C.S.I.R.O. Radio Research Board, 
Sydney Section, c/o Electrical Engineering Department, The 
University. Sydney, N. S. W.

A ustria :

Belginm : Prof. E. Lahaye, Directeur de ITnstitut Royai Météo- 
rologique, 3, Avenue Circulaire, Uccle 1.

Canada : Mr. J. C. W. Scott, Defence Research Telecoinmunica- 
tions, Establishment, (Radio Physics Laboratory), Defence 
Research Board, Shirley Bay, Ottawa, Ont.

Czechoslovakia :

Denmark : Prof. J. Rybner, Royai Technical University, Oster 
Voldgade, 10, op. G, Copenhagen K.

Finland : Ph. D. V. Rossi, Chief of the Aerological Department, 
Meteorological Office, Helsinki.

France : Mr. R. Rivault, La Plaine, Poitiers (Vienne), France.
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Germany : Dr. A. Ehmert, Max-Planck Institut für Physik und 
Stratosphare, Weissenau, Kreis Ravensburg.

Greece :

India : Mr. S. Y. Chandrasckhar Aiya, Principal L. D. College 
of Engineering, Ahmedabad 9.

Italy : Prof. A. Niutta, Via Colai di Rienzo, 52, Roma.
Japan : Dr. Atsushi Kimpara, Director, Research Institute of 

Atmospherics, Nagoya University, Ichida-cho, Toyokawa-shi, 
Aichi-ken.

Morocco : Mr. Legrand, Directeur de la Station d’Ecoutes des 
P. T. T., Avenue Niarnay, Rabat.

Netherlands : Mr. Ir. J. Bloemsma, Mient, 551, La Haye.
New Zealand : Mr. J. G. Burtt, Secretary, Radio Research Gom- 

mittee, Dominion Physical Laboratory, Private Bag, Lower 
Hutt.

Norway : Mr. N, J. Söberg, Chief Radio Engineer, Board of Tele- 
graphs, Kongenst. 21, Oslo.

Pol and :

Portugal :

Spain : Ing. Prof. E. Novoa Gonzalez, Directeur, Escuela Oficial 
de Telecomunicacion, Conde Penalver, 19, Madrid.

Sweden : Prof. H. Norinder, Head, Institutet för Högspannings- 
forskning, Uppsala.

Switzerland : Prof. Dr. Ing. J. Lugeon, Directeur de la Station 
Centrale Suisse de Météorologie, Krabühlstrasse, 58, Zurich 
7/44.

Union of South Africa : Mr. F. J. Hewitt, Director, Telecommuni- 
cations Laboratory of the G.S.I.R., Box 10319, Johannesburg, 
Tvl.

United Kingdom : Mr. F. Horner, Radio Research Station, Ditton 
Park, Slough, Bucks, England.
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Uniied States of America : Mr. Arnold W. Sullivan, Engineering 
and Industrial Experimental Station, Univeristy of Florida, 
Gainesville, Florida.

U. S. S. R. : Prof. N. M. Izyumov, c./o Academy of Sciences, 
Moscow.

Yugoslavia : Prof. Ing. A. Damianovitch, Faculté d’Electro- 
technique, 6, Stevana Sremca, Beograd 2.

COMMISSION YII 

ON RADIOELECTRONICS
Chairman : Dr. W. G. Shepherd, Department of Electrical 

Engineering, University of Minnesota, Minneapolis 14, Miss., 
U. S. A.

Vice-Chaivman : Prof. G. A. Woonton, Eaton Electronics 
Research Laboratory, McGill University, Montreal, Qu., 
Canada.

Secretary : Prof. Dr. Ir. J. L. H. Jonker, Natuurkundigs Labo
ratorium, N. V. Philips’ Gloeilampenfabrieken, Kastanjelaan, 
Eindhoven, Nederland.

Australia : Mr. R. E. Attcheson, Department of Electrical Engi
neering, The University, Sydney, N. S. W.

Auslria :

Betcjium : Prof, J. Cnops, Université de et a Gand.
Canada : Dr. H. P. Koenig, Physics Department, Laval Univer

sity, Quebec, Ou., Canada.
Czechoslovakia :

Denmark : Prof. J. O. Nielsen, Teleteknisk Forningslaboratorium, 
Aagade, Trappe ll8, Copenhagen 8.

Finland : Prof. E. Laurila, Professor of Technical Physics,
Finland’s Institute of Technology, Helsinki.

France : Mr. A. Blanc-Lapierre, Professeur, Faculté des Sciences, 
Alger, Algérie.

Germany : Prof. Dr. H. Rukop, Söflingerstrasse, 96, Ulm/Donau.
Greece :
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India : Dr. K. S. Krishnan, Director, National Physical Labora- 
tory, New-Delhi.

Haly : Prol'. Nello Carrara, Direttore del Centro cli studi per la 
fisica delle microonde, 48, Vial Morgagni, Firenze.

Japan : Prof. Masao Kotany, Faculty of Science, University of 
Tokyo, Bunkyo-ku, Tokyo.

Morocco : Mr. Berrada, Ingénieur E.S.E., Services Techniques de 
la Radiodiffusion Marocaine, Rabat.

Netherlands : Prof. Dr. Ir. J. L. H. Jonker, Natuurkundig Labora
torium, N. V. Philips’ Gloeilampenfabrieken, Kastanjelaan, 
Eindhoven.

New-Zealand : Mr. G. J. Burtt, Secretary, Radio Research Com- 
mittee Dominion Physical Laboratory, Private Bag, Lower 
Hutt.

Norway : Eng. Helmer Dahl, Christian Michelsens Institutt, 
Department of Applied Physics, Nygardsgatan, 114, Bergen.

Poland : Prof. Dr. J. Groszkowski, c/o Ing. Krystyn Bochenek, 
Polska Akademia Nauk, Palak Kultury i Nauk, Varsaw.

Portugal :

Spain : Ing. R. Rivas, Comité National de 1’Union Radio-Scienti- 
fique Internationale, 123, Serrano, Madrid.

Sweden : Prof. H. Walkman, Chalmers Institute of Technology, 
Gothenburg.

Switzerland : Dr. N. Schaetti, Paillard, S. A., Yverdon.
Union of South Africa : Mr. F. J. Hewitt, Dr., Telecommunications 

Research Laboratory of the G.S.I.R., P. O. Box 10319, 
Jobannesburg, Tvl.

United Kingdom : Prof. H. S. W. Massey, University College, 
Gower Street, London W. C. 2.

United States of America : Dr. W. G. Shepherd, Institute of Tech
nology, Department of Electrical Engineering, University of 
Minnesota, Minneapolis 14, Minnesota.

U. S. S. B. : Candidate of Technical Sciences, M. F. Stelmakh, 
c/o Academy of Sciences, Moscow.

Yugoslavia ; Prof. R. Markovitch, c/o Prof. Ing. A. Damianovitch, 
Faculté d’Electrotechnique, 6, Stevana Sremca, Beograd 2..
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COMMISSION V

ON RADIO-ASTRONOMY 

New australian radio telescope in use

A new radio telescope now operating at Fleurs, about 35 miles 
from Sydney, Australia, is helping scientists to solve some of the 
mysteries of the solar system, and to study the eiïects of sun storms 
on the earth.

The telescope is equipped with 64 discs, 18 feet in diameter, 
and from these a continuous picture of the sim is fed into a recording 
machine. A complete record of solar flare-ups is obtainable 
through cloud and other disturbances, and across hundreds of 
thousands of miles of solar atmosphere (Unesco).
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URSIQRAMS

Japanese Ursigram Broadcasts
From June I.G.Y. trial month onward the Ursigram broadcasts 

from Japan are carried on in I.G.Y. Interchange Codes and on 
the following broadcasting Schedule.

« Ursigrams »

Code « CORAY »

First group : Initial sign CORAY.

Second group :
1
2
3
4
5,. Observatory (code 2).

Date of observation. 

Apparatus (code 1).

Third group : Bi-hourly mean intensity for 0 h.-8 h. U. T. (code 3).
1.........
2.........
3 ........
4 ........
5 ..........

Fourth group 
(code 3).

1.........
2.........
2.........
3 ........
4 ........
5 ..........

Mean intensity for 0 h.-2 h. U. T.
Mean intensity for 2 h.-4 h. U. T.
Mean intensity for 4 h.-6 h. U. T.
Mean intensity for 6 h.-8 h. U. T,
Check of the third group.

: Bi-hourly mean intensity for 8 h.-16 h. U. T.

Mean intensity for 8 h.-lO h. U. T.
Mean intensity for 10 h.-12 h. U. T.
Mean intensity for 10 h.-12 h. U. T.
Mean intensity for 12 h.-14 h. U. T.
Mean intensity for 14 h.-16 h. U. T.
Check of the fourth group.
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Fifth group : 
(code 3).

1........
2.........
3 ........
4 ........
5 ........

Bi-hourly mean intensity for 16 h.-24 h. U. T.

Mean intensity for 16 h.-18 h. U. T.
Mean intensity for 18 h.-20 h. U. T.
Mean intensity for 20 h.-22 h. U. T.
Mean intnesity for 22 h.-24 h. U. T.
Check of the fifth group.

Sixth group :
^ ... Mean intensity of the day in unit of 0.1 %,
~ corrected for the barometer effect.

4 ........ Classification of phenomena (code 4).
5 ........ Check of the sixth group.

If the 4th figure of 6th group is 0, following groups should be 
omitted and 5th figure of this group should be replaced by Y or Z 
(code 5).

Seventh group :

. . . Time of beginning of unusual phenomena in hours 
end ten minutes U. T.

. . . Time interval from the beginning to maximum or 
minimum in ten minutes.

When the disturbance continues to next day, last two figures 
of 7th group are expressed by 99.

Eighth group :

. . . Percentage of maximum or minimum deviation.

. . . Time at maximum or minimum in hours and 
ten minutes U. T.

When the disturbance continues to next day, initial two figures 
of 8th group are expressed by 00.

Ninth group ;
^ ... Duration of the effect in hours.

3'
^ ... Time of ending in hours U. T.

5........Y or Z (code 5).

1
2
3
4
5

1
2
3
4
5
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Codes

(1) Apparatus.
01 = Counter telescope (no shielding, ±70°).
02 = Counter telescope (10 cm Pb, ±70°).
03 = Nishina type ionization chamber (10 cm Pb).
04 = Counter telescope (no shielding, 4;40o).
05 = Counter telescope (12 cm Pb, ±40°).
06 = Counter telescope (no shielding, ±40°),
07 = Counter telescope (no shielding, ±12°).
08 = Neutron Monitor (12 B10F3 Counters).
09 = Meson Monitor (10 cm Pb, ±45°).
10 = Counter telescope (no shielding, ±45°).
11 = Counter telescope (10 cm Pb, ilO0).
12 = Counter telescope (10 cm Pb + 110 cm Fe, ztlO0)-
13 = Counter telescope (10 cm Pb, ±25°).
14 = Counter telescope (10 cm Pb, ±20°).
15 = Ionization chamber (10 cm Pb, 1601).

(2) Observatories.
1 = Scientific Research Institute, Tokyo.
2 = Meteorological Research Institute, Tokyo.
3 = Nagoya University, Nagoya.
4 = Mt. Norikura Cosmic-Ray Laboratory (S. R. I.) (2 840 m).
5 = Hokkaido Liberal Arts University, Sapporo.

(3) Daily mean value is expressed by the figure 5, and the devia- 
tion for the two hours’ period from the daily mean value is expressed 
as follows :

The scale unit of the deviation for the observational data 
obtained by apparatus 06, 07 and 08 (code 1) should be doubled.

(4) Classification of unusual phenomena.

9 = +4 % 
8 = +3 % 
7 = +2 % 
6 = + 1% 
5 = 0 %

4 = -1 % 
3 = -2 % 
2 = -3 % 
1 = -4 %

0 = Galm 3 = Decrease
4 = After-effect of decrease1 = Increase 4

2 = After-effect of increase
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(5) Y = Data of other observatories will be continued. 
Z = End of all kinds of cosmic ray code.

Note : Letter X is used in case of non-observation.

Broadcasting Schedule of I.G.Y. Messages

(I) Waming Messages.
Time (U. T.) Frequency (kc/s) 

(1) To South :
20.30 12 000
21.30 15 950

(2) To North-West
20.00 12 000
21.00 12 295

(II) Currenl Data Summaries.
Time (U. T.) Frequency (Icc/

(1) To South :
04.30 23 665'
05.30 18 180
08.00 18 785 ‘
09.00 12 295

(2) To North-West
05.00 18 785
08.30 18 180'
10.00 10 415

(3) Non-directional
12.00 8 000'
15.00 8 000
17.00 8 000
19.00 8 000

the same message 

the same message

the same as 04.30 message 

the same as 08.00 message

the same message
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JOINT COMMISSION 
OF RADIO METEOROLOQY

IWeeting of August 1957 
Resolutions

It was agreed :
That the 1957 meetings had provided a successful forum inwhich 

specialists in radio Science, meteorology, and physics had a unique 
opportunity to describe their experiences and exchange knowledge 
abont phenomena in the lower atmosphere in which they had a 
mutual scientific interest. The following resolutions were adopted 
unanimonsly :

1. That the Joint Commission should continue as a forum with 
a reasonable balance of radioscientists, meteorologists, and as may 
be necessary other physicists in which the radiometeorologists can 
exchange knowledge and experience.

2. That the program for the immediate future should be ;
(a) study of vertical and horizontal air movements and refractive 

index structure including formation of clouds and precipitation 
and application of the results to radio wave propagation and 
meteorology,

[b) study of electrical fields in the atmosphere with special 
reference to thunderstorms.

3. That the constituent Unions be invited to review their 
representation on the Commission and make fresh appointments 
where necessary,

4. That the next meeting of the Commission be held in 1960.
5. That the papers for presentation at the next meeting be 

submitted to the President of the Commission for approval three 
months before the meeting.

6. That the Commission wishes to convey its warmest gratitude 
to the President of New York University and his staiï, particularly 
Prof. Morris Kline for the facilities, assistance, and hospitality 
provided in connection with the Commission’s meeting.
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I. Q. Y.

I.G.Y. News

Flow of IGY Data to the World Data Centres

With Lhe end of the first month of I.G.Y. operations the scien- 
tific data from stations and collecting agencies have started to 
flow to the World Data Centres and a number of copies of the 
«Transmittal Note for I.G.Y. Data» accompanying them have 
been received in the. Coordinator’s office, where a record of them is 
maintained.

The Transmittal Notes cover data in the disciplines meteoro- 
logy, geomagnetism, ionosphere, solar activity, longitudes and 
latitudes, and seismology from stations and agencies in :

A significant proportion of these Transmittal Notes refer to the 
despatch of ohservations on the Standard Forms, nos 1-4 from 
meteorological stations to the I.G.Y. Meteorological Data Centre 
established in the W.M.O. Secretariat in Geneva ; though the 
intention, stated in para. 27, Section I of the «C.S.A.G.I. Guide 
to I.G.Y. World Cata Centres »is that the Transmittal Note should 
be nsed by stations « except meteorological stations sending data 
to national meteorological services and W.M.O.... under existing 
arrangements ».

A misunderstanding may have arisen because the W.M.O., in 
its advice to meteorological services, uses the same expression « a 
transmittal note » when commenting on the despatch of Standard 
Forms to the I.G.Y. Meteorological Data Centre, Geneva in the 
specialised arrangements formulated in Annex II to « Meteoro
logical Data Centre Report n° 4 ». Mention of this «transmittal

Australia
Austria
Czechoslovakia
India
Japan

Philippines 
Portugal 
Rumania 
United Kingdom
U. S. A.
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note » also appears in para. 5, Section II of the « G.S.A.G.I. Guide 
to I.G.Y. World Data Centres » in reference to this step in the 
W.M.O. arrangements.

With data from their stations reaching meterological services in 
a routine manner, the use by them of the « Transmittal Note for 
I.G.Y. Data» when forwarding data to the W.M.O. becomes 
cumbersome ; the Note is not considered suitable for the purpose. 
Nevertheless, when meteorological services transmit their col- 
lections of Standard Forms to World Data Centres A and/or B, 
as well as to Geneva, the Coördinator would he glad to receive a 
copy of the « supply » or « transmittal » note which accompagnies 
them, for statistical purposes.

Corrections to the lists of stations in the «G.S.A.G.I. Guide to 
I.G.Y. World Data Gentres » have been received from the Parti- 
cipating Cornmittees of :

Australia Ireland Spain
Bolivia Italy Sweden
Brazil Japan Union of South Africa
Chile Mexico United Kingdom
Ethiopia
Guatemala

Portugal
Rumania

U. S. A.

It is to be hoped that further corrections, or assurances that the 
details in the lists are correct, will soon be received. It will then 
be possible to publish tbe Guide in printed form.

Present statuts of IGY Publications

The following has been received from the G.S.A.G.I. Secretariat.
Volume I of the Annals of the International Geophysical Year 

will contain historical accounts of the first and second Polar Years. 
Volume II will contain the programme of observations of each 
Committee participating in the I.G.Y,, and also reports of all 
the G.S.A.G.I. meetings during which the organization and develop- 
ment of this project took place. These two volumes are at present 
being prepared.

Volume III, the first volume to be completed, was published by 
the Pergamnon Press in June 1957. One copy of this manual, 
which contains the four parts of the lonosphere Manual, has been 
sent to each I.G.Y. Participating Committee, and further copies
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can be obtained from the Pergamnon Press, price £ 4-10-0 or 
S 12.75.

The first part of Volume IV was published at the beginning of 
September and the second part will be published shortly. When 
complete one copy of this volume will be sent to each I.G.Y. 
Participating Committee. This volume contains the Nuclear 
Radiation Manual; five chapters of the Aurora and Airglow 
Manual ; Geomagnetism parts I and II ; the Longitudes and 
Latitudes, Seismology and Gosmic Radiation Manuals.

Volume V will appear later in the year and will probably contain 
the Solar Activity and Ozone Manuals ; Radiation Handbook; 
Antarctic Radio Communications Manual; Chapter 6 of Aurora 
and Airglow; the papers presented at the C.S.A.G.I. Working 
Group meeting on Nuclear Radiation at Utrecht, January 1957 
and the revised Manual for World and Days Communications. 
Itis expected that Volume VI will be devoted to the Rockets and 
Satellites Manual.

In addition, the lonosphere Manual has been translated into 
French and has been duplicated at the C.S.A.G.I. General Secre- 
tariat. A French version of the Seismology Manual was duplicated 
and distributed by the Secretariat. A few copies of this version 
are still available. Certain parts of the Geomagnetism Manual 
have been translated into English, duplicated and distributed. 
Copies of this and also of a duplicated version of the Cosmic 
Radiation Manual are available from the General Secretary. 
English and French versions of the Solar Activity Manual were 
duplicated at the General Secretariat but all copies of this manual 
have been distributed. However, a few copies of the supplement 
on Radio Emission are still available. One chapter of the Aurora 
and Airglow Manual, Visual Auroral Observation, is being trans
lated into French and will be duplicated at the General Secretariat. 
This will be available in early October 1957. It would be appre- 
ciated if requests for this version could be sent to the General 
Secretary immediately.

U. S. Artic Programme

(Extracted from the U. S. National Academy of Sciences’ I.G.Y. 
Bulletin of July 1957.)
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Arctic drift ice station program

Two drifting stations in the Arctic ice pack have now been 
established to study oceanography, meteorology, aurora, gravity,. 
ionospheric physics, and ice physics.

Station A is located at approximately 80° N, 159° W, on asection 
of sea-ice which averages about seven feet in thickness and is 
about two miles in both width and length. Station B (Fletcher’s 
Ice Island), composed of shelf ice, is about ten miles long, up to 
four miles wide, and 140-160 feet thick. It is drifting in the area 
of 82°46' N, 99°30' W, about 510 miles from Thule Air Force Base.

The normal complement of Station A, including nine scientists, 
will be about 20 persons. The I.G.Y. Station Scientific Leader 
is Maurice Davidson of the Lamont Geological Observatory, 
Columbia University. At Station B the normal complement will 
be approximately the same as at Station A. I.G.Y. Station 
Scientific Leader bas been Norman Goldstein, Geophysics Research 
Directorate, A.F.C.R.C.

IGY Publications

After September 1, 1957 all reprints of material published in 
I.G.Y. Annals should be ordered from C.S.A.G.I. General Secre- 
tary. The minimum number that can be ordered will then be 
one ; it is hoped that the price will be reduced. I.G.Y. Participa- 
ting Committees are requested to send orders as soon as possible 
to ensure obtaining the numbers required.
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CALENDAR OF INTERNATIONAL SCIENTIFIC MEETINGS

Date Place Meeting Address queries to

1957
November 2-10 Dusseldorf, Germany International Congress and Exhi- 

bition on Measuring Instru
ments at Automation.

Nordwest Deutsche Ausstel- 
lungs, Gesellschaft M.B.M. 
(Nowea), Ehrenhof, 4, Dus
seldorf, Germany.

Nov. 11-Dec. 1 Caracas, Venezuela World Meteorological Organiza- 
tion, Regional Association III 
(South America, 2nd Session)

Dr. F. J. Pinkerton, Suite 230, 
Alexander Young Building, 
Honolulu 13, Hawaii.

Nov. 18-Dec. 9 Bankgok 9th Pacific Science Congress, 
Pacific Science Association.

Dr. Charng Ratanarat, Secre- 
tary General, 9th Pacific 
Science Congress, Department 
of Science, Ministry of Indus- 
try, Roma IV Road, Bangkok.

December Paris, France International Advisory Gommi- 
tee on Bibliography of Unesco, 
4th Session.

Unesco, 19, avenue Kléber, 
Paris 16e, France.

1958
January 21-February 14 
(Tentative)

New Delhi
India

World Meteorological Organiza- 
tion, Commission for Synoptic 
Meteorology, 2nd Session.

W.M.O., Secretariat, avenue de 
la Paix, Campagne Rigot, 
Geneva, Switzerland.



Date Place Meeting Address queries to

January or February Undecided European Meteorological Tele- 
communications Meeting, 
International Civil Aviation 
Organization (I.C.A.O.) and 
World Meteorological Orga
nization.

International Civil Aviation 
Organization, International 
Aviation Building, Montreal, 
Canada.

5 May Moscow, U. S. S. R. 
(Tentative)

International Advisory Coinmit- 
tee on Research in the Natural 
Sciences (Unesco), 5th Session.

Dr. Raymond Zwemer, Chief, 
Division of International 
Cooperation for Seientific 
Research, Department of Natu
ral Sciences, Unesco, 19, ave
nue Kléber, Paris 16®, France.

May 19-23 Londen, U. K. International Convention on 
Microwave values.

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

June 2-7 Brussels, Belgium International Conference on 
Solid State Physics in Electro
nics and Telecommunications,

General Secretary, Société Beige 
de Physique, 18, rue de Phi- 
lipeville, Loverval, Belgium.

June 9-13 New York 4th International Automation 
Congress and Exposition; Ist 
Military Automation Exposi
tion and International Confe
rence on Cybernetics.

International Automation Expo
sition and Congress, c/o 
Richard Rimbach Associates, 
Management, 845 Ridge ave
nue, Pittsburgh 12, Penn- 
sylvania.



June 9-21 Harrogate, U. K.

(Tentative)

June 10-13 Namur, Belgium

Paris, France

July 8-18 
(Tentative)

Grenoble, France

Stockholm, Sweden

August 11-13 St Andrews, 
Scotland

August 13-20 Moscow, U. S. S. R.

International Standardization 
Organization, General Assem- 
bly.

Ist International Congress on 
Video Techniques.

Colloquium on Atoms from 
Radioelectric Research 
(A.M.P.E.R.E.).

Colloquium on Magnetism, 
I.U.P.A.P. (by invitation)

International Electrotechnical 
Commission, General Meeting

International Mathematical 
Union, 3rd General Assembly.

International Astronomical 
Union, lOth General Assembly.

I.S.O. General Secretariat, I, 
rue de Varembe, Geneva, 
Switzerland.

Société Royale Beige des Ingé
nieurs et des Industriels, 3, 
rue Ravenstein, Brussels, 
Belgium.

Prof. R. Freymann, University 
of Rennes, Rennes, France; 
or Dr. J. G. Powles, Physics 
Department, Oueen Mary 
College, London, E. I.

Prof. L. Neel, Department of 
Experimental Physics Uni
versity of Grenoble, Grenoble, 
France.

I.E.C., 1, rue de Varembé,
Geneva, Switzerland.

Mr. F. Smithies, Mathematical 
Institute, 16, Chambers Street, 
Edinburgh, Scotland.

Prof. P. Th. Oosterhoff, General 
Secretary, I.A.U., Leiden 
Observatory, Leiden, 
Netherlands.



Date Place Meeting Address queries to

August 15-23 Rochester, New
York

International Conference on 
Semi-Conductors.

Dr. M. H. Hebb, Conference 
Secretary, General Electric 
Research Laboratory, P.O. 
Box 1088, Schenectady, New 
York.

August 20-27 Adelaide, South 
Austraha

Australian and New Zealand —■ 
Association for the Advan- 
cement of Sciences 
(A.N.Z.A.A.S.), 33rd Congress.

Dr. R. S. Burdon, Department 
of Physics, University of Ade
laide, Adelaide, South 
Australia.

September 1-6 Vienne, Austria 4th International Congress of 
Biochemistry, I. U.B.

0. Hoffmann-Ostenhof, Wah- 
ringerstr, 42, Vienne, Austria.

Sept. 25-Oct. 5 Washington, D. C. I.C.S.U., lOth Meeting of the 
Executive Board, 19th Meeting 
of the Bureau, and 8th General 
Assembly.

Secretariat of I.C.S.U., Nord- 
paleis, The Hagen, Netherlands.

November 16-23 Idem International Conference on 
Scientiflc Information.

Secretariat International Confe
rence on Scientiflc Informa
tion, N.A.S./N.R.C., 2101, 
Constitution Avenue, Washing
ton 25, D.C.

Paris, France Unesco, General Conference, lOth 
Session.

Unesco, 19 Avenue Kléber,
Paris 16°.


